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Transcriptional regulation in cells is a conplex
rQ C [ [ ,
The @ve% 8rg Pe‘f’a?ésatﬁs 9%%\?Sul@gﬁ%%!ecdg?g%ﬂg%whﬁthsa?%P}%e%qh "Me &%rmaceuncal
Indusﬁv&rmer%odUﬁw phaimaceytedl ganeositions: H2A/ B, H3 and H4
The |f1\¢HnET(brﬂ1grthdr P&at%fo&ﬁ&zﬁm §a|i§|0‘5ﬂ’\@ékﬁN-%GPIbIQ)n(]I@VﬁHI&d%rlva_th§ th|cg are used in
resi dues by

e o dEBule] O PPl shi e e MR R ues by
phosphorylatlon constitute part of the so called
KnowhteshBBS valklfoudPt rahl & Ellis, Nature 403, 41-45,
. In a sinple nodel, acetylation of positively
charged | ysine residues decreases affinity to
Transevegtmhalreguaticihiarcgitsds BB plahbiclbgitud wrobess obmsbacpesspld Iseegulation by

posttIaﬂglaJoFgl n%‘f'é%oﬁ%f F\ £t8ﬁle3 {;t‘eﬁ%& In%ﬂ‘te&%%ﬁo%re%rotﬂdﬁs'%ﬁoﬁ H3 and H4 forming

ati on and deacetylation
the Oﬁé@?ryq ﬁ'*%ﬁsﬁo@r%@?x(mww N‘Tf%m'ﬁﬁ'émdd'éﬁ@éf 91 'é%%?sres'dues by
acety{dﬂ@ﬂ@&%ethﬂ‘l‘@ﬁﬁ%ncﬂét&eﬂf&ﬁ@ﬁd@% ®g piésbRorysteR $6dtiflitd fHARf the so called

h|stone %(r)c?es rapl %na? N a?uré 4(§3> {25”28&? el% rallrs?m L] ndetl acatx)gm(nsofg{)snwely

transc ThaL: e Nt SEYFUEPLT d
charggd |ySNatrQﬂd@e€émC@ﬁeS¥émtl to rﬁgﬂl\@tyzharg%@m\ WWQOWWMQS@CCGSSWS
for thB @htelBorlfakkribth fddfbks Whi ch are associated with

transcriptional activator conplexes. Three different

cl asses of HDACs have been described so far, nanely
Histood asdyldtionf Hidi@adstBatio)s cateiysedvby mstom&ac‘éﬁlltdaﬁ}jerpsdsr(’aATd)ynd histone
deacétQQ&E?ﬁDA@s tlmﬁA&ué}le géb%c@t@g wﬁﬁfﬂacﬂst:rhp\ﬁ@naq %ngé comﬂg&s: switching

tion’'by Trichostatin
chrornatrpi to gtrarlsgyptwalﬁ |r]9[::t|ve s_{lgm sf%weéM%{hﬂet-pgNagJé%Q?@qe(/ﬁf\w 194-202,
2001 ﬁﬁde cpasiee Holds tfu&Far ZAMS whikio greesgociavdalivith transeriptbhalectivator complexes.
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42- 557@;3_ p;mrgmlyiqg:g |r]4h@@|p-gﬁu§ apq semsﬂw@gwprdwm@n@ hy Désfogtatin A (TSA),

classlqRDABG,7, 80{bl ;MthﬁIf’ eli1po- ¢$0k@|a an(ﬂ'SA@ esnsiaity ah8 class’ﬂﬂ@&%mologues

which areﬁpte cﬁ@ﬁq b%%l'leggl\{/l’l}} Map ng%nscy r’an %%émﬁn%?ﬁ& F{uﬁer en8y8|ochem J. 370,
737-148a2908t KhgrhbingetBj. @urrWWWSQB?&@— 78R 1; \’E@GJQ)H al Hagrgls Gen 19,

286- @@ddeﬁ)}o‘ﬁﬁ)A@)ﬁH %\ﬁth R = |3@RI§k¢wa§@cméh E‘éé@ﬁtlytaﬁg @Fsﬂ%red%hblogy to class | and
I famtcl;_-%’gs Frg%?o %tlal %K%(ﬁ C&ﬁn%782 122%2&;02%%%3 nd HSACS exist in large

compBuxepiogetherglith transtrigtion fantir agé/plefforal drotejenie Selésr (BiscrégetlahtvatiCell 9,

45- 4%0@63%%”@9 et;nﬁ) ZSt%% (%_f\géq erlrels%’e t%bulat@éli ggﬁgtgﬁe ace’KIanon von Lint et

al. G?ﬂﬂ ﬁxpﬁp%owgﬁgﬁ% a%qu SNeg\h% W'Wa?tAHAt'ﬂgg‘E'ple myeloma cells showed that
thesel tremBSiptidrat dhangds cam B gespetiarto bietirgt fabqiedkl igarteOciatisad impeitant for eg

regulgt%ﬂ%q‘ 5;90{5@)'313%?&%“1‘& ﬁ’cfhs(&rztsé{@% £|a|9,%% fs\lg{ éga% Sc ?(glu L);%téb C5?)04

Subsipies dlﬁﬁ@ard tcs@ﬁtorleoqotewa 54¢, FOZGTM)CS thesg H@W%ﬁr%cr@ntlpm ‘E@P@rﬁ“ke pS3
and TF0 2 &Eﬁ’é’tﬁrdﬁé@l‘ik@lH%§9(!3(>3bk$r{stong'&ﬂ_|chD6@5cet' Bes£ 1818] 2088). Therefore the

corregl ARSI R e shershiTelialein 85 Y ahes E&Sﬁ%”equLEQF? of these
findings, int@eitd®,of HDOGY effeTheat efiy p@romh@ sttiotureeant! garetEansoPtiGIDACSIso

proteWatH torPshd s‘t’a‘-‘bhlﬂﬁoysré’gﬁfldtm@; BroRirPdcBlyRtidlen geharh 2R fStundidn 8f HDACs in
consequence of



findings, inhibitors of HDACs effect not only
chromatin structure and gene transcription but also
w@e@rmseof uncti on and stability by regul ati ng PCDER2006/066197

acetylation in general. This function of HDACs in WO

2007/ 039404 PCT/ EP2006/ 066192- -2 protein acetyl ati on

m ght al so be inportant for underst ndln i mredi a
pr"te@eag%ty'?%%‘r”é'g@ua&ﬂ OBy P PP THIAE SR P ‘P—|E5F%“e‘%?}8 qe15 rﬁPre%Sc'O” "oy
treatradant\/\/(%H@IsEﬁxqwlerHSetainGé’]e IZ-Z(@ESSQ&S$ 249986),.1996). It Misregagaraeins
involR @r‘c@&emd ch\ﬁelJOMIOIH %pQ&GsQQe%B \Gtioh'. ﬁ@%%@n%tée@ rowth are of particular

apoptosis regul ati on and malignant cell” growth are of

ImporzNCei cul ar i nmportance. Different publ | cations

hi ghl i ght the inportance of histone acetyl ati on for
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Rev Lnglégoizezéw ThdéadiécaBss ifdludehe HAT cAMP response el enent
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(|Mbnﬁ9@ﬂ?ant recrui tment of HDACL activity by
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( Heeueémial (APNedy tigeePL-reti8oic 236 recd@35r, o 1LSIOBYerlei(HE Bt al. Nat genet 18, 126-
ab 65 38bs recrui tment of HDAC activity by the
overéxprgssed BCL6 protein in non-Hodgkins |ynphoma

(i) ( Diaberepat ecitment of NQE@ pelivife pthReeropresaguBLogHatein ingggyHodgkins

g” d/nfdharala tho(dam)et abRUusAKcid RES 28, hewts50] 1 gb;@%@d acdiiyvi ty
i I nye eno
o T ghemriFerirete! SORE s Bl S Rt EoRRT ke gyetcoenous

ScileuySiia 9BVIL VQ8EGYIEOBESY el IBYC NathAca IHicisUFRNES, 4 08A0y16865, 1998). In
t hw m[ Wi defRNhe %rﬁ%ﬁl@f ABhEY 'aEt)(ntyCé'éb%éﬂyhééd!s RAGESe KRncing, a

ﬁf | encl na{ ferentiation and oncogeni ¢
trg greaaiart P's a’(‘iﬂqc‘?%ﬂéira@% @apﬁﬁ‘ock out in mce
(v) sholnad 1tghed kndDAGR ihaise ahquedfrati HDAC Uihad # pmafound fndlioy anahbryonal

St SEF&) pw%%'nbrf Gy 2 HeQé‘?qbéﬁlclTnecférp%r%%h%ag% Rlnibﬂorg B@I@mdﬁ%eth7k'p1

ki nase 1 n tors
Enferoger epal. Enbyd 226@12 268152§02). '%@wazaff wpchsbw%@éwnv
by cHBbScdllmnéﬁ;lHDACﬂi anghebe @erlulmaﬂdoﬁ@&nenHDA@ﬂcemengronm@tan as well.

cr l]*rﬁt\a?&RﬁR 'BES eglgltﬁ%kr& @&% dg gr%énlt(sp F1 9| LJ gg IQEL&)% rt ﬁ\fr'snl'gﬁ?tgesis

K-down
in %i%eb@l?ﬂ@ HA936r4008hi s hypot heS| s (daser et al.

(vi) 31%@2% SR3Fexpréded)in &d&’dn)catdpt:ﬁ@t% ub8n &Mtetn@m{a ra@tﬁ/%ﬁ&h dflthe wnt /-
n.c |no n St Lu actl vatl. on
e PR ABE EORTe PR ORSA #1isordl REpoHTon S Buape 55 (apo) prten
f ule taported byathe ebatarteositly memf@ﬁ Ps4TeA6B, J08PC) protein

as reported by Zhu et al. recently (Cancer Cell 5,

455- 463, 2004) On the nol ecul ar | evel leithora_o
On ”}ﬁu”ﬂﬂlefcgﬁélﬁv?jaﬂ empliaipfglé@@wgaﬁm@ vansm%gf)@m %hke Tnchostatm A
(TSAVsHoaho tiatrmany cAncef TeSARNniJeoswdte Litralr ddimmryegmated: @hesedhawcam21"",

Cycli ggﬁw%@ #Jgrowglrfa&lgrmegg)ljb (?rqhe \Bﬁ% 9Hﬂé%mor suppressor

nsformn grovvt factor
geneg, jdiop gre %r%@twLWW%%GWLPCPMPX'%MQW f@@Pr (HIF)1a, vascular

endothelial growth factor (VEGF) and cyclin A/D are down-regulated by HDAC inhibition (reviewed by
Kramer et al. Trends Endocrin Metabol 12, 294-300, 2001). HDAC inhibitors arrest cells at G1 and
G2/M within the cell cycle and deplete S-phase cells, as shown for Depsipeptide as an example
(Sandor et al., British J Cancer 83, 817-825, 2000). HDAC inhibitory compounds induce p53 and

caspase3/8 independent apoptosis and have broad anti-tumor activity. Anti-angiogenic activity was



genes, which are upregul ated, whereas Bcl - XL, bcl 2,
hypoxi a i nduci ble factor (H F)la, vascul ar
wenaohbebi al growt h factor (VEGF) and cyclin APOI/BPB®06/066197

down-regul ated by HDAC inhibition (reviewed by Kraner
et al. Trends Endocrin MetabdF 12, 294-300, 2001)
HDAC i nhi bitors arrest cells at Glan &/ Mw th

descrijed alsg) whiqhyriphd bg Fjaterb g deya regusHas @l VESH and %1%W(ﬁmw HDAC

inhibiepefepte pindleclBsat differentangédlar (eBe s dod meattipl@bellulaBproteins Areltargeted.
Cancer 83, 817-825, 2000). HDAC inhi bitory conpounds
i nduce p53 and caspase3/8 independent apoptosis and

IntergsHRELY blpagdnl'm},tpqs_w gngletindyre 9ellulp‘|fﬂ|ﬁergﬁ|@§|qﬁ1ge@ﬁ|tl'@s pharmacological
activiByGhigMicbivtriVas toliZ4H) Hh AP 48l it Phs MidiPRS) Q4SO Qs shodn recently that

sooo iSRG A oS RePR BB By saes st
by regymktielis of itk fef hercirane aletwie rretkindMBMGH infitk éat globulerpfotairudnalrlipid
(Munbi8V& a8 caRsr Rl bl pJag2 0ebiyul ar proteins are target ed.
Interestingly, HDAC'inhi b| tors were found to induce
cellular differentiation and this pharnmacol ogi cal
Theraais tgrowirtgyratitinglHor syoetyism btHBAC tnhtbiies wita piidmatienapentic as well as target
spemﬁﬁ&dn}fértdy g@SF%!(Ampilé: 3% géesHoth\W%Aﬁt&Wﬂ tﬁeelgrrﬁiég I/ ¥dk inhibitor

eroyl ani droxam c aci d uces
flavoranqq @,I%Tpﬂnpgtqtah L%;fkewaégsi%é éﬁé% r20%@| fpr lIAQT with the bcr-abl kinase
inhibiexx emclif CRId celBy(NmesyhapdIestiss CahcdtiRek. e‘3a512mﬂ°rb5 a0@3) and for SAHA

and 'Igml%%%ln I%LJQA %t‘ﬂ OF{FQ@ (Véb C‘ésg 1;n agh gg%l %15812& rrg%t%i%%%er Res. 63,
7291 m&} 20933 aggt lewwg witthediad0 Inmmtos%@wgargm@qemﬂmge danamyain (17-

AAG ] ®ddrddl dtar. 8ok biin et hz@b@pﬁlbl& it G/a§§10Wﬁ lkdat HBAtﬁ’fﬂﬂﬂbn causes
|sm

reexpée%am f# G rg%ﬁcﬁigv\ﬁ?q? Sl"ﬁcgpwfsdggrgng ae(a R gt%%lrc%me&?e with the potential to
reserfsitize/pserti ot tq Atiervemenedhasapydl and et ak Eancer Rés. 60 3§0-684:32000;
Nakagdtf2dtal. fL9|5|nL/@@8§21"78W1¥d@s bdwe) ber -abl ki nase i nhibitor
ivec in CM. cells (N mTanapaI li et al. Cancer Res.

63, 5126-5135, 2003) and for SAHA and Trichostatin A
HDAC TSit)toreromn vetiaup oséntieal CabEE6 Werecdeslbat! inrthaliteratloxeithufburanast
mpor&éé’{t_ls g]géas%s %aweﬁ@ﬁﬁroéﬁ% ac&:{@alogg%%bzr?tg%de%qglgés %n(#:ychc peptides /
peptofigesAnd yiv ) 3 g5 %ﬁ‘él‘?@? RS PEREEBRAt P E1aRY G KwnpAlPAC maiitqye was
publigied 8dcent (DD @¥al. UIMed GBetn. 48850923049, 20@8) Shetd is WIS lirdifsawiata
pu bl|§h|g§#‘erc';_|%§ SHQ(NCR%&J tﬁ)&e%%%%g%eacreslﬁaég [ofBitorS T ?éneﬁasl" F‘n%&g\?@roxamate

tors I'n preast and prostate cancer

base¢ HP| @e\wptﬁﬁemfmrewl@wlasall apd!l HPAEengiMeszieor ekaarie. tTgAdrhipits HDACs

1,3,k %9%]@23829 f%g!ﬂé?uésfb%ﬁ@!odl\?( imﬁre%é H@hcs C@Q ﬁlﬁmé@%m 16Q = 0.49 um

(Tataagh 4 7HCR BG) MeRBACSThAPBIEGIL5 s AR T gecebtions e he

expetrhaal ¢l Tehaamsetecter for tde sless Ibetyia HDAE d (Hagpatyust el. Ricchatl Acad
Sci U%QUIBO rﬁ%%%) 43§4ITE(%U3? ;M‘ ddﬁllof’ilsd% on J@F?L&ec(w&y ’jg{zgéﬁilg](lfbls are

acCl ana enzam de ana
B, seppectixely. In

emerpiagtNIte&b inhibilsd 5tass | feAC aang 3(W'§V‘)|Cffoat0£ %/1

contrngHHéselhﬁBﬁCé/@ S BARRIYwaE Aﬁ%@wwhﬂé v'arﬂjlélé 9f'>t1@®p°M WA8ouM, 82.5uM
i shed recently(MIIer et al Che
and %dglyl @fg_@tweiyoﬂggamw‘pﬁé?leAfr\%R 6HI]1LV]| Mp?ﬂng @aoddép%{ract #2451 So faritis
not clear dpeifdity [(ﬁ@&fsd-!m!@: SR bf I 1A yedbr 4 MBIFR dMdH i86ERZzyme should be
su er(?o(:“r‘rﬁlecetc%f| e}ﬁeeralerﬂj o q‘hga%r 3n mdex(;](:“m:“r al most hydroxamat e
P ed HE " Efe ot g %c c"fegarding class | and I

HDAC enzynes. For exarrpl e. TSA inhibits HDACs 1, 3,
Clinichs st@i@ngl cé@er"Wﬁwh—llﬂ@@hM@erﬁﬁ oﬁ-@@Mg‘j‘ tha@R Mith WASIAGRErck Inc.), Valproic

acid, EPQQ%BA&?IQS B%Fé"tﬂbi%g?tyrﬁd‘a%??ﬁu“cﬂﬁg{“@ %?c&@irfex'%ﬁ?””g NVP LBH-

589 (Nhaartés), atX®- BN  Eqiotanges / Curkgend, MGCRXPE (meteideak IfdDland
P|vala}ljc9<919!atﬂ Iblﬁﬁgféqwiv\éﬁ@(f q’ﬁantl:k}%rrﬁéc@%allsi Tﬁ&%ysrf(ﬁheHQM&i first evidence of
ggar¥y et al. Proc natl Acad Sci
4389 4394, 2003) In addition, data on cI ass I
selectivity of benzam de HDIs are



emerging. MS-275 inhibited class | HDACL and 3 with
IC50 = 0.51 Mand 1.7M respectively. In contrast

W@ b@s®3d4b4 HDACs 4, 6, 8 and 10 were inhibited pCT/RP100H06197
val ues of >100M >100M 82.5M and 94.7M respectively
(Tatam ya et al, AACR Annual4Meeting 2004, Abstract

cIinicéﬁéﬁ%&&, gi?@igpt%a Féc%pt\y;;{i)g%%a%bl%gépllarfgfrg ggslefg :wﬁb]f:%2£89\/§ierbggeptide in
patiemts wemze;rlwberelhTocﬂlld&nhx@oms (Peraret at. Bpad H8NBBASHIB6&[2801)iacd diffuse large
B-celflthbRARYh A t alCl T ElinCBh $t2§d39§§ 3bdy S@Eger wth
e A%: [ nhlygéf)\t or(gggyr%eaon glgl ngCo nanel V\/I:ﬂ h S?AHA (Mer ck
I nc.), Valproic acid, FK228 / DepS| pepti de
Rece(t@ublivatsis arso BIWemiﬁé’sﬂle padisal LsdNEIHDAOVBRAG ors in disease different to

canc rBﬁ{es§ érsé(eé?g f (l;l Sa/stNM;% I%@%ﬁ@&l\psvﬂéh asget;,?eJP I%?é]st 111, 539-
552, OQaIRQﬂM %gyﬁémﬁwp@u{@r 4t7d 4{]7&3,29%93@6L(nﬁt@ grthritis Chung et aI Mol

Theraﬁnb%r mgggt 5;08%' Mighidald1@6 Artedti di Feumbewgd 56,i13663-337¢1 ZDBAS Aiflammatory

/. 006 -4 clinical L
aseelfs LRI RSN T FEROOLHRORT 2058) £h b0l SR cncrtyg aionses
like I-We@mtmﬁsemet (Pt 26al/NeDerp $1H &p9-7 4R 2001, Hpeldyi et at BrogiNah Acad Sci
USA hédihplagr-al20b3cel | | ynphoma (Pl ekarz et al. Blood, 98,

28é5) 2868, 20)01) and diffuse large B-cell |ynphoma by

SAHA (Kelly et al. J. din. Oncol. 23, 3923-3931,
Canc2OdbinothRepewss ¢xteblished based on dlesoneHpotiveicbapas sélls wéth uncontrolled
prohf%fﬁdn%h p%p Hgﬁgf éeﬂ?lnmw f09|5%re| lﬂleg'pﬁe?é'?éﬁaﬁv gfaﬁﬁﬁmzar*cgr

ncer. I seases 1 NncC temc U
Che”@Wfaﬁ@l’Pﬁldwﬁ§n§”Mk@ KRnceRtellguPan '@UPWnI%Q@g'Ea"Tﬂ celsdapth ("apoptosis”)
by tafgbithg b%@ie3ellulaepﬂobges& anal| molebuleb MR RNALTISA (aAklialindldné&arbamylating

agenéogé%wfnél gsué@dcgdgﬁjso % @éloz rg q&é‘tﬁ%n%h I’((?L?SSAYE!S cle-lrslgea[;earp%ed anti-

metalpmgqgm\mllcpgyheg@tongg@gdlggm@ratt@dgt@?il,iziqgrﬁhp &astaiiEing tubulin inhibitors).
Inhibithr S&rs@H e (bRRAIased (HBIs) chifsBGteNAtdw o‘ﬂfs@@f Miicah%@gs with differentiation

2995- 3000, 200 [ like, .
and %qarht??'?1'ag%cwgsacw’ﬁé-e%garg?@\”g&%?%%%g%re cSq g 8P Pptone (o)
acetye@On F:hrdGdin strwqmrkhgduemg alcompem@amqtmm segra8EmmiE Axemplified
by red@Q4tfbh oP@hdr &»ppr%@&gbene%ﬂ&%reggmtoh%g@% BEside effectmg acetylation

est.abl i shed. based on.the conce cancer cel
of N-tgympipal {508 FRSIIUP '8 goresisie PEtelrs: E‘H’ %iﬂaneataWFEjﬁmW@BUPft‘iaBFFr cell
biologyf like @dtshodr-pnatdio S0 Hsad@ ok the lp88l tuptoe bugpeatar akdtgin exist. The medical use

of HDR ATARTH o Fegfr:@tred t&&%w%%;ﬁp&#@e eﬁ.cgéwg%ogé|9%r |n>n Jhlngtt)ry diseases,

cancer upon i nduct i rograme
rhe“"(‘“%lﬁéﬁ*ﬂﬂ%?%d ’)e“roé*996tnéfa@‘é°t ‘I"‘r‘?gShB‘é(%l c ceI | ul ar processes
and nol ecul es, nanely RNA/DNA (al kyl ati ng and

sor AR B4l AR Pord M4 BB Pk ppiepoppes o
inhibitors @9eraasethe aeringctiviy ef- theng:[y’agfgmp is eggosagn el 3 ofage pimele scaffold. (Mai
et.al. bRkl MeSEH A 260 ANBRL ANSS5, (18561 dgt & %né‘@tqal , Joumal Med. Chem.

bjli
2006 8 3N L SHELE et B! 46 heq e s St espre
descréet! in 24966787 chs lipsxygentse idhibifoey @it Ua8438909 asrmiclegp@geness ishibitors or
in Epls%gégl ggh@%rﬁw geygm@ tar getl ng hi stone deacetyl ases,

fect histone (protein acetylation and
Vanoeshi;%qp&mcﬁ \g@?miu'[e a@% to t?enmq: R |bg)r§)@fﬁ3r|egg(ted in WO 01/38322; WO
03/024848181Sr20p5/0282033; U@ PrizD Yle8 NTHeR(Q 203X @aip4a, Noeht, 5e07-5116; Journal Med.

Chent, ?ﬁ%é/\é?é%g\@ of 15% _r ?ﬁ%@{e%ﬁéﬁ%r% %?6‘?%?49 r\foesrs%%b@%nd in
Current Paipiad Reg D'%FQV?TEZQ@SV@’U%§ST A% or e h| stone proteins,

N-Sulpshylby 5618 BErivhied BfsSddsEped baRDAE MhitaR Gethe G@rhatiok] @[b&igé/cions WO

2005 ghjé%r gg@bp?%?g&)gﬁ?gieé Q\F d|3ﬁ1%%ur(%eog%/vg§'; a%?grgcoppgfsat%_c%{éggin by reference.
m ght not be restricted to cancer therapy, since

efficacy in nodels for inflammtory diseases,
rheumatoid arthritis and neurodegenerati on was shown.



Benzoyl or acetyl substituted pyrrolyl propenam des
are described in the public literature as HDAC
w0 ndo7losd40s s, whereas the connectivity of the apgl/EBI0&@E:6197

is at position 2 or 3 of the pyrrole scaffold. (Mai
et.al., Journal Med.Chem 2064, Vol. 47, No. 5,

Ther%%%%fn%%%%%i% rt%eReﬁ'%grgrf_%\a ygﬁasoler%?(ﬁ,l a{r{ﬁ]ig’r:)or%/gﬁ?a&@g mhi bitozrg 814—1 DACs.
substituted hydroxam c acid derivatives are described
in US4960787 as |ipoxygenase inhibitors or in
US6432999 as cycl ooxygenase inhibitors or in EP570594

Descgigtiompf the inyestioff cel | growth. Various conpounds, which
are said to be HDAC inhibitors, are reported in WD

01/ 38322; 3(,024448: U 005/ 0234033; Journal Med. .
el eds 5 e AN PYZYk Seiaos N AL e e deais
belovCli&at pref0@8lly ol priod 6rt cddapoudds Hiiar&eifectikoomipitals dfbgtone deacetylases

and @@@rpr%@%%nd Varkicul 9 adMPtageous®Aefidd; and in Current
ni on

Cpl ug Di scovery 2002, Vol. 5, 487-499.

In adgiag AnF a7 O%Wr‘% foregoiae i e fise Beendpedgbatiertye aals of k-

sulphomipybble @edvativesthaee sunpresimgahd partitul iy povaedgeausprafErties.
2005/ 087724 and PCT/ EP2006/ 066189, the discl osures of
which are incorporated herein by reference. WO

The iDgytonGRguslates T A ES BTEFIGBTEI 7). 10 SoMpupes ¥ &falAd a need
inthe art for new, well tolerated and nore
efficacious inhibitors of HDACs. Description of the
invention It has now been found that the
N- sul phonyl pyrrol e derivatives,Owhich are described in
greater details below, ddfer ppofQuygyy from prior
art conpounds and gje effecti I nhHbi tors of hi stone
deacetyl ases and hawe surpfi Si %Pand particularly
advant ageous properti IlIn addi ti"on and based on the
foregoing, it has al found, that certain salts
of these N- sul ph&¥¥yl pyNrol eRderivatives have
surprising and parti ¢ularly advant ageous properties.
The invention thus relatfes, in a first aspect (aspect
1), to conpounds of forRelal O R2 NR7T R4 - H R3
RS NRL1 0=S=0 1 R6 (I) in which Rl is hydrogen,
1-4C- al kyl, hal ogen, or(lL-4C al koxy, R2 is hydrogen

i whi2h 1-4C al kyl ,

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

R2 is hydrogen or 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

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

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

R6 is -T1-Q1, in which

T1 is a bond, or 1-4C-alkylene,

Q1 is Ar1, Aa1, Hh1, or Ah1, in which

Ar1 is phenyl, or R61- and/or R62-substituted phenyl, in which

R61 is 1-4C-alkyl, or -T2-N(R611)R612, in which

either

T2 is a bond, and

R611 is hydrogen, 1-4C-alkyl, hydroxy-2-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, phenyl-1-4C-alkyl, or
Har1-1-4C-alkyl, in which



R3 is hydrogen or 1-4C-al kyl, R4 is hydrogen,
1-4C-al kyl, hal ogen, or 1-4C-al koxy, R5 is hydrogen,
wa 200@03d4by | , hal ogen, or 1-4C-al koxy, R6 is -HQAFER2006/066197
which T1 is a bond, or 1-4C-alkylene, QL is Art, Aal,
Hh1l, or Ahl, in which Art is6éphenyl, or R61- and/or

% SRS N P P g R e o
R6 110-memibeyelt wgetaratel-héEradrémydtic rihg domaptigin@ odeCodtrke hgteroatoms, each of

1- 4\5’?’1 é” |l§ Q@ﬁéfc’t&ﬂ%% @le l§M3|up c@rﬁf‘sﬂﬁ( of:lﬂtl%gerfalog&lsm af sulfur, in which

in
R611ﬂ>CT'? E@?WS?@G%:I - 6 Har 1 is optionally substituted
R611ky |R6]43D;Ia|@ndh@r R6112 and is a nonocyclic or fused

b| C ar omat ic
R612 XR'\i':dré?‘?r’per i sﬁé’ alké %mﬁﬁfgdgﬁ&?er oﬁ{r(sﬁszhéadegg
or R6\M‘1 BehRP 2 tQQﬂ”@E?@HWM'O‘ﬁWQﬁ‘é’f ﬁ]%ﬁf?g%ﬁgmstpl"\ﬁ‘@h éiTey are bonded, form a

Ni t KeRGBdYclicowy G, ARhichul fur, in which R6111 is
hal o 1 IS
Het1| S Iﬁ&&ﬁ&ﬁ'&? t}mﬁ_)m&@%glr%sﬁ ox&?@m 610&3?1&5%&/&% (ﬁ(@(oytb RWPrpg?lmo piperidino,
hy drvorNdiD, digkratikeylor 4Nt 1-4%Galky awieer@B12 t oget her and with
inclusion of the nitrogen atom to which they are
bonded, forma heterocyclic ring Hetl, in which Hetl
i s norpholino, thionorpholino, S-oxo-thionorpholino,
T2 S, Ss di4Oxatkytehe,amBraChattyiene jntgpiupted bd bxygen, apyr r ol i di no,
pl - I L
Re1" ”%%d%ﬁ;n@é A Y R et prdgy b ag o
and"@%‘ifcr W@ﬂbn 1- 4C al kyl, hydroxy- 2- 4C al kyl ,
Har1 1- 4i€ogtokay\sudstidfedadyklsl1 11 @hﬂﬂ}%ﬂ 1|2- 46z @|a|*hydnpcybrc or fused bicyclic 5- to
Har | n
i ’?‘?“#?Cé ‘%5 %&%@1“%%6&7 ﬁa«%.”@i Y °§4 2liyes hetoroptoms, each of
or Whigdg seieassecranethg group CO@@“W@“P%P ewgam andgufer, in which
Re11Retie QP& iLac-Elkfdg conprising one to three
R611getero t rqs éaach of which is selected fromthe group
ongig Eﬁa 8? ni trogen, oxygen and sul fur, in which
R612R6 1i4 hydregeh al-¢geltyl. bAC-aikaxg-2a#&yplky! or RBITA@-Z44-dkyW.C- al kyl ,
or Reaﬁ‘gncﬂﬁé-‘& tbgcetktéygrﬁcp\g@nnclds dhGer BekMogen atom, to which they are bonded, form a
1-4C- al koxy 2-4C- al yI or hydroxy- 2- AC-al kyl, or R611
and" ¥ Gy "IAYF Wi t h i ncl usi on of the nitrogen
Het1at osmotphioliroel hlorohpbylinar 8-okethibeeypHobrons S-dioxo-thiomorpholino, piperidino,

pyrrolidino, piperazino, 4N-(1-4C-alkyl)-piperazino, imidazolo, pyrrolo or pyrazolo,

or

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

alkylcarbonylamino, or 1-4C-alkylsulphonylamino,

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

which are linked together via a single bond,

Hh1 is a bisheteroaryl radical made up of two heteroaryl groups,
which are selected independently from a group consisting of monocyclic 5- or 6-membered
heteroaryl radicals comprising one or two heteroatoms, each of which is selected from the
group consisting of nitrogen, oxygen and sulfur, and

which are linked together via a single bond,



heterocyclic ring Hetl, in which Hetl is norpholino,
t hi onor phol i no, S-oxo-t hi onor phol i no,
W&2@7ad3@uo- t hi onor phol i no, pi peridino, pyrr ol PCI/AP2006/066197
pi perazi no, 4N-(1-4C-al kyl)-pi perazino, imdazol o,
pyrrolo or pyrazolo, R62 is- I 4C—a|ky|, 1- 4C- al koxy,
hal ogen, c C—alko ,, 1-4C-
AT 1S RIS PR St A VAtieRia) Dl sy P i Aforoasy aroup
I S seldotegdmola grawi easistimg démaonpcpdlic by Gahgﬂhb@ect)hqbsg)aryinéditfals
aLe oﬁ%lngrcfé @r@ dr W@e@é}gﬁ%é %agﬁcgmhﬁ:h A Lithief (F]'Br%'tﬁé rglﬂa &) nsisting of

phe and naphthyl, and’ which are 11 nked togethe
Vi a”'té"9§f‘ rP@‘YQ?”@BH au'f“Hﬁ‘Td pry ary! %P%}F@{eéﬁ‘EBHPWIa Ui C@B?Bt'ﬁﬁafephe”y'
up @d naplhyneirerebassyid hgeoasand\ahil glouss e Hrixkke @lgettler via a single bond,
i ndependently froma group consisting of nmonocyclic 5-
or 6-nenbered heteroaryl radicals conprising one or
R7 t wos Retrepbat @ved, in@AEA of which is selected fromthe
Cyc19r OY B ri6@Bystent bfignfa 18I t rogen, oxygen and sul fur, and
whi ch are |inked together via a single bond, VO
2007/ 039404 PCT/ EP2006/ 066197 -7 Ahl is a
het eroaryl -aryl radica or afHaryl - heteroaryl radica
made up of a heterparyl "Brqup selected froma group
consi sting dR7honocy 5- 9y 6-menbered heteroaryl
radi cal s conpri si or two heteroatons, each of
which is sel eqeepl”fromthe group consisting of
ni trogen, oxygen and @) fur, and an aryl group
Inwh%ﬁlected froma group conS|st|ng of phenyl and
apht hyl , whereby said heteroaryl and aryl groups are
A I|HR§HC¥Eﬁ@ther via a single bond, R7 is hydroxyl, or
B Cyc@c:bmbwﬂlch Cycl is aring systen1of formula la A

N H la) i which Ais C (carbon),
B i'8 %??% z%ﬁf@1ﬁ§%%ké,rmépgﬂgﬁy hal ogen, 1-4C-al kyl,
R72 or lihﬂ@@hkwen R2alkg, anydfaeny. hal ogen, 1-4C al kyl,
M O JitrdhenRldh@X X andBW difhed N6gUs 8Na Mg HargndwRich s ei t her
aring Ar2 or aring Har2, in which Ar2 is a benzene
A2 i g2 PRREES® "9 2 nonocyclic 5- or 6- menber ed
Har2 unsiab ucat edlidfe ted-oembamt iugsaturalgd beerpaiosriyingreemprising one to three

t hrﬁé@eroﬁ%@ Q@;@%rch %33%@0@8 fr%'tﬁ‘ébrbu% cﬁ)ﬁé@cﬁlb %Fimfrég%m c;xp&‘en and
gr oup ConSI sting of nitrogen, oxygen and

and the salts of these compounds.

The invention relates, in a second aspect (aspect 2), to compounds of formula |

in which

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

R2 is hydrogen or 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

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

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

R6 is -T1-Q1, in which

T1 is a bond, or 1-4C-alkylene,

Q1 is Ar1, Aa1, Hh1, or Ah1, in which

Ar1 is phenyl, or R61- and/or R62-substituted phenyl, in which

R61 is 1-4C-alkyl, or -T2-N(R611)R612, in which



and the salts of these conpounds. The invention
relates, in a second aspect (aspect 2), to conpounds
woboo7osgad a | in which RL is hydrogen, 1-4C ab&yEP2006/066197
hal ogen, or 1-4C-al koxy, R2 is hydrogen or
1 4C—a|ky| R3 is hydrogen eB -1-4Cal kyl, R4 is
hydr oge al o or 1- 4C—alkoxy RS is
r2 (YOOI Ao Bl oot GLoda RS T 1S
R611- T]Js @ldrogen, whC-elry! THydicxy-8-40eriky), 1ahC-dkokE2alCkafye pbgnyQL-4Cslkyl, or
A“thf@lK>J@4m1&Wc¥ml in which Art is phenyl or R61-
and/ or R62-substituted enyl, in which
Har14._ Lu@o%qo!@”y sule,srhtuteﬁ?_y[ﬁ’@%ﬁi %f@ﬂ% ﬁnq,\ﬁlad'ppnmchc or fused bicyclic 5- to
20010089804 (Pt ERAMEHRHBEOIAIE ring Bonptising ose faatitde heteroatoms, each of

RGZR'%] 9’! |§#\I§&&T frot th% gi)go %H}}é} r?gﬂﬁ ét%é %@%@gﬁ%ﬁ?f%%ﬁbh
R6111.- ﬁEﬁdP%ﬁxV* (&€¥ﬁlkyl phenyl 1 4C—a|ky|, or
Re11bar 1 beddkyal kyl, in mhich Hart is optionally

Rot0, ke ko oo hetah e b iea ¢

het eroaromatic ring conprising one to three

R62 hetighQatpas 1 4@6&%x9fha|o§3éH efhnbS1 §@Jaﬁ%8%y9ﬂ4é BRM {-he. group

consij t|n en and sul fur, 1n which
Re 1YY a?oﬁ%{%@%r&’”ég aikyz?épé‘%wk?ﬂ“”o R6112 i s 1-4C al kyl ,
R612 is hydrogen, 1-4C-al kyl, 1-4C-al koxy-2-4C- al kyl

o 1-4C al kyl
Aat '9% §Vraacﬁﬁa§ééyl>”mBﬁﬂzgr*’?p%c. al koxy- 1- 4C- al ky

1 4@'°%rRW'W%WPMWWJrO”b? 9rpuR engISIRA %BP%WI”&WM and
Aal which e ikeartogktheradh g sihgleaslel, up of two aryl groups,
whi ch are sel ected i ndependently froma group
consi sting of phenyl and naphthyl, and which are
Hh1 | | nikedisheigrepnirdical mage gp pighve hefaioary! ppsi s a
bi %&ﬂr@@élé’&tecﬂﬁ&ip@&ienﬂﬁﬂﬂﬁn hl@roQB c&ﬁéﬁtnﬁ@éf@r’;oﬂ&fy)tﬂic 5- or 8-membered
e sel ect enden roma qrou
Lo P =T Ra e e 5wl r b MAEh BiBaPp rom ne
r adjreed eonggimp of Sireagn onxggenrant waifuneneér oat ons, each of

Whi \GilicH ste B8 oBfled ViPELhGE ol OUP consi sting of
ni trogen, oxygen and sulftur, and which are |inked

together via a single bond, Ahl is a heteroaryl-aryl
Ah1 r ads e dktemaryaarylangital hedredrgaetekoand didcal mavede ofip hetbroaryl group

hetseell‘e%@&womgg&&fb consisting of monocyclic 5- or 6-membered heteroaryl radicals
comprising one or two heteroatoms, each of which is selected from the group consisting of
nitrogen, oxygen and sulfur, and an aryl group selected from a group consisting of phenyl

and naphthyl, whereby said heteroaryl and aryl groups are linked together via a single bond,

R7 is hydroxyl, or Cyc1, in which
Cyc1 is a ring system of formula la
AL M
R71 VIR
H
R72 (la)
in which
A is C (carbon),

B is C (carbon),



sel ected froma group consisting of nonocyclic 5- or
6- nenbered heteroaryl radicals conprising one or two
whedognsaons, each of which is selected from t PeT/BPIOE66197
consi sting of nitrogen, oxygen and sulfur, and an
aryl group selected froma gPeup consisting of phenyl
and ht hyl , ere teroaryl and aryl groups
ar € FYCE‘%?@H Ralngat: ri'e”r%i‘yi Oéiq $Crffio%Y'bond, R7 is
R72 hyds oydybgengvald@gic 11;4G- aikWurdMO@}kprl s a ring system of
M formlﬁclds%n'%fA'é'nd B?sleMerBa AT"ZorRZ Ijiér?‘é |r11 \'/‘\}hﬁ’;\ft” ch Ais
C (carbon), C (carb on , 07/ 039404
Ar2 PCTPEPEWGB?O%E? -9 R71 is hydrogen, hal ogen,
Har2 1- 4i€aaldaydyclicB- ol 6-Aemakieo XiysaturfRE@ hétsro g chageg ,complisdgeine to three
1- th.i '
.4}‘3%921’% rJns eggh o]I‘ w?ﬁ%r&?széé%)é%d fr%\é\p\e gﬂ%} pgoff)h#%‘tln%}‘ @&od%&a%ggen and
|s Sé\“flfz'i’enzene r| ng, Har2 is a m)nocycl ic 5- or
and the §REBaRGR WMBalnds.at ed heteroaromatic ring conprising
one to three heteroatons, each of which is selected
fromthe group consisting of nitrogen, oxygen and
The igydnfiair relatendn e érdsabact (agpect Bleloeetampaiavtithe catheounds of formula I.

Ina Hofb\b%rgrﬁdaﬂm{eﬁll @E?&ct 3 %e%réﬁhtﬁﬁbeﬂ%&w&e@%@%ﬁ sa?Pt)s ofé Qompound

e Co
Se'e‘?f?&fr&m g%oé%’f‘?@’h Ufonﬂg‘ﬁg&’rro% y{]ﬁlehyﬁpo&g?{y 'amﬁi\‘?ent i on
E)-Npryorokge$1-@eg ([ 2-aiHingad2tys-etfyl] anettyivpoinodnetsyg)- st e sufawil-1H-pyrrol-3-
y| ac{rﬁﬁmu@e[l (b| phenyl 4- suI fonyl )-1H pyrrol -3-yl]-Nhydro
3-(1-[4-
31‘[-&/ K%'@PW @nmowe@ylrﬁgnfewlfﬁwl)_ %/HTPWi(? -3 hﬁ“%&%@xbﬁyﬂ@w@e and
( )-NsHyH foy 9 1-5doy HHippryt- m|opBene52|-§u+f&(yl')MHafyrrdl€3 -yl]-acrylamide,
whmk“% d%%: %ed(m r%atgﬂiéf

be zenesu%fonyl )-1H pyrrol -3-yl]-N hydroxy-ac
ryI am de and
(E) - N- hydr oxy- 3- yridi n-2-yl -t hi ophene- 2- sul f ony
1- 4C1Ajky'1reﬂl’|9WFSrao?rtr-a®h ‘F*Fme% g&ﬁl”'éﬁﬁdd’é‘y' AMra Ravaide! l@ds@riop 8pmsnExamples
whmerﬁ%eﬁ%erﬂi@ﬁéﬂ dre BRIOW), isbbutid:- BkloMly!, (eIHUES BRIp§I1, Ropropyl and preferably
h tlra ﬁ“hgﬂ gﬁglr] or branched al kyl radical having 1 to 4
e ey BB MV ORE A Exanpl es  which may be nentioned are the
butyl i sobutyl, sec-butyl, tert-butyl, propyl,

2-4C- A gprg&gyénts?kir&% AF%(h% n‘%p lo%ncﬁeta% kgl rgé, J:atl ﬁ%ﬁ&)qyéarbon atoms. Examples

repr esen
whucmm@nm]@@wt@nmre tradibyaisohdy: 3%G" bty GHAHLSRPISE, BeRsPB] end preferably

the efRAFR LRy LN My be mentioned are the butyl,
|sobutyl sec-butyl, tert-butyl, propyl, |sopropyl and

refer
1-4C-Alkylene i |s a t}/anched or, particularly, straight chain alkylene radical having 1 to 4 carbon

atoms. Examples which may be mentioned are the methylene (-CH;-), ethylene (-CH,-CH,-),
trimethylene (-CH,-CH>-CH;-) and the tetramethylene (-CH,-CH,-CH,-CH,-) radical.

2-4C-Alkylene interrupted by oxygen stands for a straight chain alkylene radical having 1 to 4 carbon
atoms which is suitably interrupted by an oxygen atom such as, for example, the [-CH,-CH,-O-
CH>-CHz-] radical.

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy,
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy

radicals.



the ethyl and propyl radicals. 1-4C-Alkylene is a
branched or, particularly, straight chain al kyl ene

wo awi7ozd40having 1 to 4 carbon atonms. Exanpl esp@hER1006/066197
may be nentioned are the nethylene (-CH2-), ethylene
(-CH2-CH2-), trimethylene €1€CH2- CH2- CH2-) and the

tra | ene (-CH2- -CH2- CH2-) radical . .
40 AR P BT ot B89y ek ighR Coty i, whion s
substigtecdbygdnte of halabmwlnieytlcene 1¥48ehlicay rdd@mals rickafinptes whick atalp oa mentioned
are tk%trf?é‘fﬁox%btﬂlﬂ t'h§ m%l'HOh%NyVaHdrm&%M%é)Ege @raﬁﬂalgﬁg%nlaﬁ\} R8n-

ch tor exanple
meth?"é(ﬂﬁ“bﬁ'é‘l”d the_25iponApResyainvt '@S'P@§ent s radicals which, in
addition to the oxygen atom contain a stralght chain

1-4CRkoxy2o 485 V@dre;ﬁké‘%ls o[)é‘%l;r@%" b&%% Rndd % 90%%(8%@94‘5 AhRAR:

| one are

substjtuegh Wf tk@@@o@me@@ed fléralipyy tkipals Jr@peiey | wh|ch may be mentioned

are tHeSPRRGHENY, skydhe bed tﬂb'ls&S%%Tb@(Eggg ?gcg%g%grg@tahgg% 2-methoxyethyl,
the 2l R 2 R aPR TR B Sene o one of ¢ he

abovenenti oned 1-4C-al kyl radicals, which is

Hydré&@sid Bitdl Ee%j%é‘nt@@ﬁe &ﬁhéé&@@@&\f&%@u@%ﬁﬂ raldmﬁlg i Yubstituted by

radi cal s be nentjioned
a hy%%/ﬁ%%ghép Wﬁznﬁrﬁ? W@CW}‘I B&vg%ltmr)?d |artma % Wéjroxyethyl or tﬁ\e% -hydroxypropyl
radicalsopr opoxyet hyl radicals, particularly the 2-
nmet hoxyet hyl and the 2- isopropoxyethyl radicals
1- 4C- Al koxy- 2-4C-al kyl represents one
PhenynlatfeAiy ieBHear @e@@hg|a$g9\{en}e56qn@g|1§0 W’ I@nglg which is substituted by a
pheng tidifsdal. Endregledoyhicn@ayode hértiondacare e mehynad te gHenathid Gxdycals.
radi cal s. Exanpl es which may be nentioned are the
met hoxyet hyl , et hoxyethyl and the isopropoxyet hyl
Halogegdyitoialthe mmr@qﬁmearpv]eynqnh%brgmmgtoh@ywmqqiar chlofipgeor fluorine.
2- et hoxyet hyl and the 2-isopropoxyethyl radicals.
1-4C %g@%rﬁéwfr%lﬁgﬂﬂigfecglpr i e|5t£§? g%ﬂ tg %em%gﬂyl group contains one of the
abovendydipneadui-4ctalky racicatsy 8n a»aynpv‘eammmay Wﬂ@“)tlamﬁil ithatecetyl radical.
may be nentioned is the 2 hydroxyethyl or t he
3- ydrox radi cal . Phenyl -1-4C-a % staﬁgs for
1-4CHMcgPor 8%%‘1‘&?”&5’%" plig Ici?yﬁ S“P%Hﬁ‘ft Hponephingh
abovérsergioiesit - 4G}Haleﬁcebk90nal ra@idednph ekanohleahich Ex@bpnestiontd is the acetamido
- |oned are the benzyl and the phenet hyl
Mdm Qﬁ?ﬁﬁﬂ Hal ogen wi thin the meaning of the invention
is bron1ne or, in particular, chlorine or fluorine.

1-4C A+k4@u|ﬁhdﬁy|bmabb@mylexiram eehiaemb@ﬂsawdr@aml [CWHSE);NH-Nthe

0 0 t ai h
o SR SO ST BN U ion M RIOT RIS b,
may be nentloned is the acetyl radical.
Aa1 @a%@a@l rKMl:éIﬂfaQ@UNbﬂWbB@zl ggrewsesents an am no radi cal

t
ey Bt PAekEhlN Fmatiod eor i T angD e RN e e
whiclmaratinked éethsr tidhe siaglebamd. do  r adi cal [CH3C( O-NH].

Aa r%aﬁﬁcwfdekb(/ltrgaﬁg/ %ﬁ%ﬁ%ﬁggﬁﬁﬁ% Othgﬁlﬂwmlcﬁ v e.5.0% 1,1-biphen-4-yl or 1,1

bmhe@t%@?@@ﬁ% onyl ami no [C2H58(O)2NH—] and t he
met hyl sul fonylam no [CH3S(O) 2NH-] radical. Aal is a

Hh1 iQia%%ﬁgtleroﬁr@prjaGi@él n%g @p H‘lﬂwggetfe?@gry%rwps,gr oups,

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

which are linked together via a single bond.



whi ch are sel ected i ndependently froma group
consi sting of phenyl and naphthyl, and which are
wo povkmesbsvoget her via a single bond. Aal may i neCT/ER2006/066197
wi t hout being restricted thereto, the biphenyl
radical, e.g. the 1,1 -biphemt4-yl or 1,1'-
bi phen-3-yl radical. Hhl is a bisheteroaryl radica
made up of two heteroaryl groups, which are sel ected
Hh1 maydieeded @ittidut/bdingomrstactgt thenptoc tha Sitseahagy! diipyrigyh aysaedylepyBainyl
part@ﬁlar@ p?}%QHelfﬁgy%%‘ySﬂFh%%w m%rﬂ%y?@)'aﬁmlﬁ%ﬁﬂdﬁﬁcp—q yPB‘ﬁdF%KA ) or the

et er oat ons, is seléected
py”d'ﬁ}"dﬁﬁor@wéﬁdﬁal ﬁ‘@ @F5 PWPWO’-Q%H“'OBWQQ@W bl sul fur and
whi ch are |inked together via a single bond. WD
4 / : : | ncl -
o B e gy S PR R e s Y B A e 2
thiopinkdryli dyl , pyrazol yl -pyridinyl (particularly
pyrazol - 1-y| -pyridinyl), imdazolyl-pyridinyl

Ah1 ié%%%%iro%&laﬁl :r%ibclﬁﬂgé%s é%hhééeﬁ%gyl P%LciagLQ%LJg 095 hgtlgr%aryl group selected from
a groBp ¢qngisiingdi af "Ragdyylictdh popimemberey heteradiyiadicals gpreprisipe cieadr two
hetergﬁgrﬁé leactE@MRh & deiddeb frBﬁNQIHé:%l)% éBMﬁstin@Q)lf Hg\?en oxygen and sulfur, and

an arﬁl,girqyﬁlﬁgl)étlzt?cs {;I rr?gheng cgns&h ?fé)lh%ga/%dd]ﬁypth e&egy SB'F hgtﬁroaryl and
aryl geoupk betliekegidogdther aidiaciriglerbmde up of a het eroaryl group
The @rﬁl r&& a@gar{}feod%d& &F\qu/pa é;a tﬁcﬂgér\ﬂ Qr \95 SQEQ PMSJellyQo ée perent
ered heteroaryl S conprising one’or
mo'eﬂ%"tréf%‘atorm each of V\,hl ch is selected fromthe gr oup
A parﬂﬂmieﬁrﬂobcﬂ]@elﬁlfof did APD@bical9Xf@ge rartomByHphety| ragibls, eaf 3-(heteroaryl)-
r froma group consisting of phenyl

phengo}/hrq%q%%ﬁ{/f&!eﬁﬁtéa‘fag ay said heteroaryl and aryl groups

are |inked together via a single bond. The Ahl radi cal
Ah1 rﬁ@)"in@tﬁiﬂe?@ﬂ%@ﬂbeﬁﬂgtrbﬁﬁctéd tAers@i Ble BRIrQLBRBPNENYIVF phdrl-SAb radicals.

aryl noiety to the parent nolecular group. A

particul ar enmbodi mrent of said Ahl radicals refers to
Altertetively, dail yay rickidg | withaid ibeiad ssstrigted theBstd Hiet ferapdoppenyd, pyrazolyl-phenyl
(e.g. B}h@ﬂ)y -yheflyl ()hﬂ-tl S\@'Qﬁf iYL sHRREN Whid4RH1-Ghs @hr%dgﬁiﬁ -yl-phenyl) or

udé, w thout being restrlctedthereo th

py”d'ﬁﬂéﬁ?”y' Eaﬂicﬁlﬁhenyl or phenyl -pyridyl radicals.

Alternatively, Ahl may include, w thout being

r f )

Ina Srpg(?%{zdg%h & erﬁﬂgﬂ'y%ﬁ)gcﬁ?ls r’}éﬁ;/y%r aangegls{}ﬁdpyﬁ phenyl 4 (pyrazolyl)-phenyl, 4
(pyri WW?%}’ ol Wﬁﬁ%\’ﬁﬁ #Vl-), i mdazolyl - phenyl (e g.

i m dazol - 1-yl -phenyl) or pyridinyl-phenyl radicals.

e e oBBSE14, LA o At SAGS Rly. ctprs.
yI)»-phepy r4-anyrigin-4-yirRbenyl. 3epyrigin@dpiirahanyhyi-(pyristinehryi)-pheny, ar(pyridin-3-yi)-

phenfll,l«tf-f hgdyraia&ﬁwidmed toRbl1H-greaPL- ?JW i1 radi Cal s may
I nc e 3-(pyrazol - 1- yI) pheny 4- (pyrazol -

yl)-phenyl, 4-(pyridin-4-yl)-phenyl,
Itis t@be( gyt]ed diat eachydf)heph@a;@d I-,|h14an@ W\ﬂ iisjciqnd@- ;ybf)eraplhgiayal ring carbon atom to

then%eﬁ;PW' di n-3-yl)- phenyl, 3-(1 H pyrazol-4-yl)-phenyl
or 4-(1 Hpyrazol-4-yl)-phenyl. It is to be stated,
that each of the radicals Hhl and Ahl is bonded
Har1 3 apti@ratippsupstititad y R611g apabbRe 121 apahid @ monocyclic or fused bicyclic 5- to 10-

membered unsaturated (heteroaromatic) heteroaryl radical comprising one to three heteroatoms, each
of which is selected from the group consisting of nitrogen, oxygen and sulfur. In one detail, fused, in
particular benzo-fused, bicyclic 9- or 10-membered heteroaryl radicals comprising one to three, in
particular one or two, heteroatoms, each of which is selected from the group consisting of nitrogen,

oxygen and sulfur, are to be mentioned. Examples of Har1 include, withouit being restricted thereto,



the noiety T1l. Hart is optionally substituted by R6111
and/ or R6112, and is a nonocyclic or fused bicyclic 5-
w0 200203940enber ed unsaturated (heteroaromati c) PCT/EP2006/066197
het eroaryl radical conprising one to three
het er oat ons, each of which-i12-selected fromthe group
__consjstin of nitr , 0O en and sulfur. In one. ,
ionfiYla rarvi Buly. Moo apiazall B apny s e dratshe feiazoy, tiazon
oxadigrolyl,Ghingiadobt, @dridiret, eyrmamyjll nyeedtingledr yriaripyli aidnig pertieulérothe stable
benz$ hu%@c?den'vgnvegﬁge'op Quc‘rﬁras% béHzthWBher‘@?E&&B@Fa‘ag‘smdcﬁﬁ%n&&azolyl

s selected fromt group consi st ng
benzchthlfa;%érpfiazoIYjXW@Hudgﬁ(dyl teﬂnpaqxaz%webepas%@aw tbp@)zﬁ@dazanyl quinolinyl,
isoquiDoBiYP lo@isazafingHaihokan eyl Lthenalaning v tihtolibyg; ahg pLeSt, indelzag!,

naph{n ﬁJ,S)LQr \4‘@&007/ 039404 PCT/ EP2006/ 066197 -12
rﬂﬁ uranyl, pyrrolyl, oxazolyl, isoxazolyl,

pyrazol yl , |n1dazolyl thlazolyl |soth|azolyl
Ina stpédn@Zi@ﬂaN/|exem§l§r@¢-laa1zr@lj|yéls mb?ln@ldd@ﬁﬂbl‘)ﬁl/l bdh‘iﬁmdjalz&}’” benzoxazolyl,

d n f ridazin

venzilabTfir Aoy R 54 ey elite £ audV e Pkt Bspyian-n
benzipfidazel &y, beozirazes2¢!, genzbiranct-i wphadurgh-3-yb eernzothivpbeny2-y!,
benzd)tﬂ|g;949)ﬁ13dyl %&ZM%@&D@LW or iR@NBQL hi azol yl, i ndazol yl,

benzi m dazol yl ; benzi'soxazol yl , benZ|soth|azonI

benzof urazanyl, quinolinyl, |squ|noI|nyI
In a fopttiensxzoial deydil, arqex'empbeal tHary Padicphtd!}aiea'zddlw,lsumas e.g. indol-2-yl, indol-3-yl
Oﬂmﬁﬂgppllnyl and purinyl, indolizinyl, naphthyridinyl

or pterldlnyl In a special detail, exenplary Hart

radi cal s may include pyridinyl, benzimdazolyl,
Yet ibgfunbapedial detail, ke rzahpsra pipH, ratien zay be pplaeny bucarzd e.g. pyridin-2-yl,

as e.g. pyridin-2-yl, pyridin-3-yl,

pWMmQQﬁaM%W%ﬁﬂ%P benzi m dazol - 2-yl, benzoxazol - 2-yl,

benzof uran- 2-yl, benzofuran-3-yl, benzot hi ophen-2-yl,

As fuhl@éﬂé%rﬁblé&ﬂ’l@ﬁrﬁm}émm ﬂ Tl@ﬁdj/orQRMhZ slit€Rted Jedtlati@ds of the abovementioned
speci al detail, an exenplary

er
exemp3 e L iicals e BB TARG )1 such as . g | ndol Byl
i ndol -3-yl or indol-5-yl. Yet in a further special

Hamqafcaém(w st%s%ﬁ%ﬁ@bgﬁwé{aﬂf@%Fmeﬁtﬁ)ﬂé&ﬂhCEﬁ%l rQ@caweu&Iﬂ 43 g. methyl, ethyl
| dI Nn-

or gyl P i oMK e o Fre e B 55 e RO
benzianhizaly!, iRGAW 2F sytoiyt artdubesicke cbe thiesalbstituessl defivaties thereof. As examples may

be m@Q‘BN&Wﬂ@u%‘&& re@tﬁ&&ﬂh%re 0, Eﬁf’citn%lﬁ%myp @lgspmm-ﬁ-methyl

|m|dag§gm|§%§pyr@1yéaeth_yl @Cméga@)ylethg&qe 8- |g1|da§(ejt5wl g\ylé 290yr|d|nylethyl 3-
(benABRirdnyd-y!)pedpyy B-(bedEimragfdlyi)p&ulast-intiolyieelyl Ry g aniedD-yi-&dyl or 2-indol-3-

0 r yl,

yl- etf@@ No%%ﬁétr‘%ﬂfk yg?j rH% di‘)' rﬁéfq}l\y? arl\o%l 3 ?L‘rﬁglpﬁ‘%r @dc? 5. é)' f%‘ %2\'}9
benzipigazaypiSyli(e- Gt%@Pnalévdamta x/ethyl gtbéw@waqu@ﬂ@mfmg @§nzimigiazol-2-yl-
mempgan@m@mgyed W t hout being restricted thereto,

pyridi nyl nethyl (e.g. pyridin-3-yl-nethyl),

i m dazol yl met hyl, pyrrolyl methyl, 2-im dazolyl ethyl
In a specig .def2d, iem'erdeiaruIHeBLyHGetkhlthicalwmyincl@Herwri@mtybthyl3@ g. pyridin-3-yl-
methgbﬁ)ﬂéﬁﬁl«v %th?r 1) i rQﬂ)gILmetﬁyl g;WMH&@?—{%' ¥ c%rpé 9|pe)ﬂ1\ )

mdol;g}qne@yl I‘?g)mdql-%-db ?/tf‘ﬁe'f“]’ﬂ/ﬁ yt—@e@yl qr W&Blfs )Q-nlﬂ h—VHQf %mdolylethyl e.g. 2-
indolylH2e)GEth@ -oy R-mielyk3y1-etityl)i ndol - 5-yl - met hyl ), 2-

benzi m dazol yl et hyl (e g 2- benzi m dazol - 2 yl et hyl ),

benzi m dazol yl net hyl . benzi m dazol -2-yl - meth

In a farther snesial qatad, eqempgryglﬁ@&-ﬂeﬂC A 1@|d|cals€3@ém§|ug§ 9yr|d|n -3- ylyrrlna)thyl pyridin-
4-yl-ri@nyl,-2oyfiEin 3l pny|f iBel-Call-fe gy intiel @ ykerthgl maeli5ayt syl Rlindolyl-2-yl-
ethyl 682-SaolP 1 lrdr 3- Y1 -



met hyl, pyridin-4-yl-nmethyl or pyridin-4-yl-nethyl),
2-pyridinylethyl (e.g. 2-pyridin-3-yl-ethyl),
w0 nabaloyd4net hyl (e.g. indol-2-yl-nmethyl, PCT/EP2006/066197
i ndol - 3-yl -nmethyl or indol-5-yl-nmethyl) or
2- |ndonIethyI (e.g. 2- indefyt-2-yl-ethyl or
2-1indolyl -3-yl-ethyl). a furthe ci al  det
I thecCRBlR ST PR AP F SRS ) e e s Bonces
prefetajoiylvdi a’]mr@-cyal’bon’etOhytb,thepy#GJ-dikyl-rnodlety| - et hyl ,
pyrldln 3- yI ethyI |ndoI 2- yI nethyl
[ -3-yl-nme Y , 2-indolyl-2-yl -
One @?me%‘lt onthSﬁd-@rbi 4@ a&}(yl r@q A | in th%var@g@ms a fused bicyclic ring
contafthb/ F5EAREHR/ 0663181 to thbSe tabicaiben whibt extHaof mbib is'efe@Bly bonded to
r i l-4c 0
the 1’:@%”(3%@&%{8%@;%&3"%4” er o%] g}‘@t\% rittg%'t)r??msntgg)g% ghﬁglzae%%[ewa%%s
the 1-4C al kyl noiety. One enbodlnent of those

AnotHdaéﬁtbadtrﬂ@rt af tKNée Hzthaglaey iadicaldliirchhieHiBe HaFtmaBy Rtayfused bicyclic

ring CP@?'QFQ atbgn%el\ﬁtgggg rrzgal(ejrg hésoenrgﬁl 1] n h|?t’htﬁe éﬁr temf):lrelg)?%tpyefergbly bonded
to thep-&¢-alkgmhojethvmd earbooring diem @fﬂt@batztew rimgpi ety via a
carbon ring atomof the ring conpr|5|ng one or nore
het&roatons Anot her enbo $|nent of th
Har2 siapqs. or % BORANSHE O YT BENREreq WISRHIALSS *tet?éoﬁ—%[Ptt'cﬁ*BﬁJ EYYPrisigg one to
threednefeumethsheayof wiich isiselgetedindrathei gngpaotedsting ofenitragarg ,oxygen and sulfur.

Har2rr'r% cﬁtd QM[IH lﬁ%’é‘m ﬁgtrﬁ@h%herét(g' tM@B Gfe %Q&zoléa&xa‘%’ab qmﬁzdles isothiazole,
Al ky

era onde nmoli ety via a
'm'daé%t? HUF?Z?'PH@aZQt%WPSFZ?'Pré’X%?F?@n%yridlnﬁgoy“ﬂa’t”? R 3ANHOr PYidazine.
a nnnocycllc 5- or 6-nenbered unsaturated
n [ ne to three
na sﬁ&% er g% %ﬂ%&é&%ﬁ |_%tgzcr\/\;]:% ”%P%gé’& ected from the group
consi sting of nitrogen, oxygen and sulfur. Har2 nmay

Cyclist@bsidea rivg YRR of RBMDIE 14, SBich is0doRbled B @fctitthget Bﬂoﬁ’tﬂﬁ Ha&arboxamide
i sot

oxazoal e, .i soxazol e, | e
arousF B gty RrRS Gied nohfr 2P npbd st Befire, 24y pthenGeuostiutes
by Rffyanidfer B7he, pyrazi ne or pyridazine. In a special

detail, an exenplary Fbrz radi cal may be pyri di ne.

g% cl stands for a rin stemof formula la, which is
Naphi§iyl, glate P'FStPRE CHACIGLe “pa %W%?”%pﬁﬁéa'é’éﬂﬂb%?&r%%ha'ﬁ%ﬂp

via the noiety A Cycl may include, w thout being
In the rﬁ%‘énr H Qth ﬁ% pt‘éggﬁt%\/%nﬁo% i? t(g]Qer%B%ltooﬁ ltpastt \Mﬁelrttt\ﬁ&lst J&ﬁrﬁ%&rnons of the

P hyl, one or as part anot her

compgpRAAsFeCqrdied @d@%'”ﬁ%ﬁ‘t Hral“ét?di’ A4 coRRduenh REh Agsdhe Q‘e%'”g ‘bond”, then
said twb pblienga@anirdefy atfachdiao pr@se Nia d desddnen, it is to be

under stood, that, when two structural portions of the

conmpounds according to this invention are linked via a
In gepeypistilgse eMErwidei rogntipres theketereeyalicretiourh Giedtioned herain refgi tg all of the
mm&bmmmﬁ@ﬁékﬂﬂ§ma@@fdlreCt|y attached to another via a

enera er w

e S EiedPilcs me TR Bip "t Tom R RErLIIre, Biarerd e of e

possible ppsikonaljemsrbihereponeri ¢ f orns thereof The

Thus h@F e%(raﬁtﬁbécﬂh!e ter@| 9H®$orrﬂ§ﬂcﬁ|hﬂ Qﬁﬁite I?)?éseﬂ)d?t df %F(ﬁﬁer gHﬂb GRSudes pyr|d|n -2-
erw se noted. I'n particular to all of the possible

v, pyﬁ?i§|3ty'@?ﬁiaqy”?"§6ﬁ‘ers thereof. Thus, for exanple, the
termpyridyl or pyridinyl, alone or as part of another
Consgt[JQrHmebtvgrje%gl?oéo ysrub§1||tdt]ed2assy ed Jnll%ég'b% sW)sn?JFéQ, unless otherwise

di n-4-vyl stituents are optionally
note a%¥WWPﬁW%ﬂW§§O%tated her ei n, nay be substituted,
unl ess ot herw se



not ed, at any possible position. WO 2007/ 039404
PCT/ EP2006/ 066197 -14 The carbocyclic groups, alone
worooas3q@est of ot her groups, mentioned herei n PEREP®06/066197
substituted by their given substituents or parent
nol ecul ar groups, unless oth&w se noted, at any
oo SHBB 0 S0t e S S eSS AH ptts v
givenhsabsituenisey pdventsndiestiiat grogs, yess binemwisegiotegnatsn sibistituablie sing carbon
atomOr Pparent nol ecul ar groups, unless otherw se noted, at
any possible position, such as e.g. at any
substitutable ring carbon or ring nitrogen atom Rings
The re@ndatidighgips itihe bnaszieda ot oihei greups yrpentibhetherdin inegiesubstituted by
their @%&%bémd\? OQ'BXrept%c%c% a?!érr%gé%wﬂéa)sts oth%H@ée rh?]édz S‘tdany possm position,
QWh§E9§t@@0éﬁﬂ§mﬁﬁupﬁﬁ%ﬁ¥mmﬁﬁF@EWWEP”@Kﬁhps Any
het er oat om of a heterocyclic ring wi th unsatisfied
nces nen ei.n i.s ass have h
rinoy S pRG A Bire R a5 Dt 1y §Fodtl PRI o Wi ers ek o
quatavraquamltleese deine-typerongenitrduzn atonme by itheeméntiozagysubsitiepistop parent
moleQAGRyrfgf i nition is independent. Suitable salts for
conpounds of the formula | - depending on substitution
- are all acid addition salts or all salts with
Any Hetesegom Pl haterodyalic rimgmtith onsatsfied lvele need enenfioriehi @erein is assumed to have
| e inorganic and organic
meh@%ﬁ%ﬂgﬁﬂggggggéy%ﬁ%%%%%%? |y used in pharmacy. Those
suitable are, on the one hand, water- insoluble and,
Whepatytvagadi@sdcyrs g @an 564 e @ aag b@ws&d@l&t,tdaemdaaltibﬁiswiolebendent.
aci ds such as, for exanple, hydrochloric acid,
hydr obrom c aC|d phosphoric acid, nitric acid,
Suitaglg [spls e c@MReNE!S ohibefarpuladi eepepding oresustitegion - EIS@I” @eig afigition salts or

all saﬁ&Wi@h bdaBd) p@m@u@qhéhnorzm(aylb@Mda@éffymﬁyécbbgaaglt@era@é thorganic and
sal 1 c
organ'c ?ﬂﬁq @”%g?sc?s CH%‘?W%"Va Fgin ‘%SWEFY h8%e Sd‘%é%%r& Hi tb © e fgnd. water-

insolyijeadndcpaaicautly, water-golulge add ddditonmsaltsi vithacidsl suchsis efar éxemple,

hydrcﬁﬁlbﬁjo add? hy&#&#&% Bhe rBthpﬁ‘\Shcdadeﬁﬁrr&aaﬁgsélJIpFP]lﬂF?@éc(r‘d %Eén@ aae citric acid,
acl ds

ac
D- 9'“??1“"?5/%8"% béF@i&a?‘F'Ht? -rnydroXyheBtRY Ry ZRR 2 SLyEs add ﬁﬁnﬁ%"sa'&ﬁ’"c acid,
maleip @kig bagicacacindici esidciimaes aud suaimit abep exedc agd, dartant Bcth, embonic acid,
sal.t; [ t
stear@%lyg tblﬁg%??lgﬁcﬁﬁ: amdhlgzralg r}egﬁl]Hhmna%ginoqgﬁg rjg%)ﬁn% hé/pﬁ\tﬂf’o@ ifa the acids
bemgfqgrqu(@'gg Wgsalt a@p@'@pqyg dep@idg oWetB@r Y- PhPalVkasic acid is concerned
and dep&fiagah iwbith @hlt ipAssiebl B apalgtigholt quaperRmeuaEsorehe tigfeimgl therefrom.
I, can be al so nentioned any of those nentioned in
Goup A below. Goup A consists of the follow ng
In an gaibadmerafl e ieregding. azadids, whieksprobe ¢sed i te pigbarptian oheesgible salts of
compdUhdb forBulAC icthn b B3 mentdBédany & thbseCmatibBled IPCEdUBGORYIE.
acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic acid,
butyrlc aci d, sulphosallcyllc acid, maleic acid,
Group Agpisists efdﬁ\ejfollqvmgi asidaci d such as (-)-L-malic acid or

hydrdb'r"&m (pécf@lphgspﬁ&'b%mdf Mff@%bﬁ s@ﬁ)hﬁhc a%k'icgéeﬂé Qc@%hr% achX @I-dILfcomc acid,
tartarlc ac| d taric. aci

benz<e|c 70I(b_2t- éwgp)fyeergeyl&)eaqm% blftén’ctaﬂdl %tjlggl??@cyhéﬁﬂar{pﬁlem acid, lauric

acid, aclidacicéuenans ¢)-L-agiidacid @l (Hehemid qiﬂrrolfumanaemd succinic acid, oxalic acid,

tartar@%ﬂ%ﬂ&?éﬁl hl? [Hrtﬁ?éa‘&lhodorq-g% t§rt£ﬁ’é% leéﬁQ&J‘a%C drﬂ&dn% acid, stearic

he con r egoi ng, er aci
acid \‘}WHGBPFUJPM”'B@C'%WEE”F%SWWQ”%?‘é‘ﬁ)aﬁ‘deﬁ Plﬁ’ﬁo"f}ﬁfz 56%ePHPEdsal t s
of compounds of formula I, can be nentioned any of

In the gg)%?ext o%etfcl)r%{;]&r(%lg Ianu%gruA%ds w%?clhorr%y be used in the preparation of possible salts

of compounds of formula I, can be mentioned any of those mentioned in Group B below.



WD 2007/ 039404 PCT/ EP2006/ 066197 -15- G oup B
consists of the foll ow ng acids: adipic acid,
wh2@308mubi c acid, L-aspartic acid, benzenesul f POT/EP2006/066197
acid, 4-acetam do-benzoic acid, (+)- canphoric acid,
(+) - canphor-10-sul fonic acidji5eaprylic acid (octanoic
aci d), dodecyl sulfonic acid, ethane- 1,2-disulfonic
acid, ethanesul fonic acid, 2-hydroxy-ethanesulfonic
Group Bicdnsidtoofriiecfolmiing, acglal act ari ¢ aci d, gent i sic acid,
ad|p|péc% ll‘lcag&ﬁﬂg Q(‘% q_ e%ﬁér’l% ac!% %E%Héé&ﬁérﬁc %d gJaCQEMFdQ%ﬁzom acid, (+)-

aci d, 2-oxo-glutaric acid puric acid, lactic acid’
campBipiqAcics (om0 é@TOH'C@P'chalp%(&? ?Céd Qeteepic #i) difdecyisefenic acid,
ethareen@dkilioniaacicl esna@BsuEsnic a9id, 2@5@5@9 etﬁaraa@uld)nmramd formic acid, galactaric
id.
S
hippugie ia@ld 20 8¢ Ecares &-ladtic@cd l‘,?f:h"aﬁgc {U%W@QP@P@WW%&‘? gFid such as (+)-
mandey&lEdu &ql %aﬁ@él@ac@)’r@pﬁtﬁbl@ne AsldrdulidnliRi seely@phtha@eéd-Lsulfonic acid,

n|cot|T|c|,?§7|g WP&%Q&C&E&%&I&? dcciagsugcer oF}ErggillﬁFrg{clg§|d§1ydroiod|c acid, cyclamic
acid, thigepremoacid, R@ydidhiogoageticdicidgdlyasaiphespaericdacido -y droxyed-ehphthoic acid,

sahcy&hé"écﬁf h%nﬂ%‘sgbcy&b Baérﬂlﬁolﬁ;cécﬂi oIG@EE@rBILﬁancaaQ;lddcmnamm acid, capronic
sobutyric acid pioni ¢ acid ric acid

acid, { lfﬁ%&rﬁaéﬂl RroRiT sk QfP@P‘PC””ﬁE?y&F”' %378 OBIRBF hand,

salts with bases are - dependi ng on substitution -

On th@lo%r ﬁéHdt @ﬂ%@/rth @a%e?ér@nmeﬁe%dﬂg on §LﬂJSFIt§tIdM tatéog@ PR, AL Sxamples of
nment 1 oned hi um sodi um potassium cal.cium

salts with, basRp aﬁm%@%éhq}m'um tSPEIEM; WSSQW‘F'%a'%@'PWnﬁ”ﬁ@SS'“m

titani@h, a@rUﬁdSderh Mg dr guarhediem shipheré, hed, basgasediRing@mployed in salt

, | ar

prepag%@hw ?% ?C{ \%O%?ap?ngpag\?eo%&(gw 9‘? fd Hgf'ﬁ‘gth r%gé?rg?r om In the

context of the foregoing, as further salts with bases

In theC@dRteREof IRTbregi@fl at Renérakid \ﬁ|t|’ﬂfase§ &aln%hadnacm@e meumm or
ases

. alts, here, to

vien st S 19 e LR S0 STARHET ek VEPTATY o e
quantifptfveaationy otddffefngdmref®al.t s whi ch are unsuitable for

phar rraceutl cal uses but which can be enployed, for

for the isolation urjfication or
Salts ﬁi‘ihé?BéFea‘triSEfF?b'foorpr%r@”aE%Lﬁlﬁ% YRELUDYNIFRFam Re£MPIoypd (g gxample, for the
isolatjoh apsumﬁmum orqaddayatioa ofcfesetcatnbeursia bt fermuder leor e @hamateidiealy
acce E@g r@ggg@l[dwedl ntol erabl e salts, which can be
t ai ne or exanple, as process products during the

preparation of the conpounds according to the

Phari8s6@5aichigNntolBradle sk WhitH tad beSob@dired, far €&ampRY&Y dréddss PloBucts during

the p%@g{a@ ? h%gzlo?:h%é rXiF %948% %k{{) e?r%)ebt‘?’on EA @Erglﬁgtgat%galg,%%’\%nverted into

person
phar@a@Q@gmlhf terakip elig Y presessenywn dathereser shilleain th@ﬁrt t he
invention as well as their salts rmy cont ain,
e ) T 5B P BRI B B e o
contag, e.gt Weangéaated ialclysebihe/tres apng ammumalot satvghtar Ingllided within the scope

of thehM\‘ign%nee?re QTeretfcg}@ aﬁ:%ﬁé@éé%ﬁ |rp;§artfcgfapé” @d#ates%th‘é’%b#np%d@bﬂ formula |
Ivates and g;)artlcu ar all drates of the salts

a5 welfes 60 GRS G B HGTe4ST! R e RN ORI |

and R62 of conpounds of fornmula | can be attached in

The %1 d.%msl?%ﬂ aﬂ&h@Z 81{00 V\:E ﬁBPfB rﬁdlflrbawlb{e Igttéc?\gcﬁ)ﬁ%e r@mt rlﬂgta or para

osition In rrn
positon it REREE (N RSt RORERN TG ErPHETY S Bercag oo herhy

prefete€e iBRIvan @ the PiEdchérétt arthy/ metaror tdaRicpadyainQesS bdra pkitio O
2007/ 039404 PCT/ EP2006/ 066197 -16



In anot her enbodi ment, Art is phenyl which is
nmono- substituted by R61, whereby preference is given
WO o00iogv4ed t achement of R61 in the nmeta or par aPQDEPI0@OM66197
with respect to the binding position in which the
phenyl ring is bonded to T1-16n yet another
In angsggr?e%mi%gyAgr%%ﬁéqngllg(g]é%l|%morgﬁ WEUHI!%?W']%& B%%l}zyg%fgf%iegge is given
to theodttaREEennoftRed iptae me’;a}mpbnamm&mrt\hthrresxpetdo thedirding position in which the

phen? s, |Srbgn&g%tr1| on in which the phenyl ri ng is bonded
1. In still T\;et anot her. enbod

In ye\/ﬁ?ﬁ‘i"ﬁ“ﬁE $rapoFHfaL S4bE PPNyt WHCH ”’RB‘iS“WétP% BX/ RB? é“fhérreé)h Eréference 1S

givenits thgiatt@thetnent di @6 atntthe b apodition fwitReekpedt td the biR@ih@position in which the

Sl Ll respect to the binding position in which
pheng%ﬁé Sb%pdﬁ\@téhg i's bonded to T1. Conpounds according

In stilt yet grqeas empodinentiy ! fir b BA Which isemrosabs e Bydia! hvhetr@ytpéeference
is g|v8ﬂ3fbtth@£l%dhéiﬁeﬁht biEsen the PRgRPpudBN Afth Fe@PdBtioand bihdingMbs&bn in which
or 1-4C-alkyl, R2 is hydrogen, or

theprienﬁk'ngli 8‘géetﬂsﬂl s hydrogen, or 1-4C-alkyl, R4 is
hydrogen or 1-4Calkyl, RS is hydrogen, or

Comﬁouﬂ@ §dcl$hd|ng to BpdcB 1 oFﬂae%sehthMh&hmE&e WéHh@ t& 88 thenfned are those
ene, QL is Art, Aal, Hhl, or Ahl, in which

CompRF'fdsoz Hﬁ@ﬁyl or R61-substituted phenyl i n which
nwhiR6l is 1-4C al kyl, or -T2-N(R611)R612, in which

rR1 € LBEYardni § 1 Cb , R611 is hydrogen, 1-4C alkyl,
hen%\? ' g%n azL % or Hari-1-4Calkyl, in which Hart
R2 jsig Y%%qe”aorﬂtﬂ%@Vél i ¢ 5-nenbered unsat urat ed

R3 hetiehpadg@ApdriicaC-dlkg conpri sing one, two or three
R4 hetig;]gc?(gg%qsdme@%] ydf which is selected fromthe group

consi rggen, oxygen and sulfur, or a

RS rmriéb)jﬁtweﬁ @-Iriénddef.ed unsat ur at ed het er oar omatic ri ng

R6 corrpnmsmngh @When or two nitrogen atons, or a fused

T b| C C|bl c E%g_%ﬁ({/ed unsat urated heteroaromatic ring

FPRThE bRe2M'W or three heteroatons, each of
a1 V\,hl i A, éat@hémrémflm ohich he group consi sting of
Ar1 nl t|5 5 g5, o RNGLBstRNEL prklifilwnicer @ fused bicyclic
n‘%{red unT%z?\lt Flééﬁ%&dﬁ et %rﬁar omatic ring conprising
onésa % or - in whic

either

T2 is a bond,

R611 is hydrogen, 1-4C-alkyl, phenyl-1-4C-alkyl, or Har1-1-4C-alkyl, in which

Har1 is either
a monocyclic 5-membered unsaturated heteroaromatic ring comprising one, two or three
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, or
a monocyclic 6-membered unsaturated heteroaromatic ring comprising one or two nitrogen
atoms, or
a fused bicyclic 9-membered unsaturated heteroaromatic ring comprising one, two or three
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, or
a fused bicyclic 10-membered unsaturated heteroaromatic ring comprising one or two
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, and

R612 is hydrogen, 1-4C-alkyl, or hydroxy-2-4C-alky!,



het er oat ons, each of which is selected fromthe group
consi sting of nitrogen, oxygen and sulfur, and R612

WO so0ipssegen, 1-4C-al kyl, or hydroxy- 2-4C- al kyPCT/¥2006/066197
2007/ 039404 PCT/ EP2006/ 066197 -17 or R611 and R612
t oget her and vvith inclusion-#T-the nitrogen atom to

e ed, for het erocyclic rin ,
or R GRE T2 e PO MO BT I OTSRPE: 5 WEn AR et form a
R6 lheterogycliwyrithp digeinin whichC- al kyl , phenyl - 1- 4C-al kyl , or
Het1 HAr L ”%rngﬁg-rgl Kyl , in which Hart is either a rmnocycl iC
-menber ed unsaturated heteroaromatic ring conpri sing
°f one, two or three heteroatons, each of which is
T2 seliecisechifylean t he group consi st ng of nitrogen, oxygen
an [ Y, be at ed
Re1 e et G R 3 BRI S AR O
Harlgt dagithepr a fused bicyclic 9-nmenbered unsat urat ed

het £me@icOdB BirkenideRtd HOAHated InB@raREhatit ng &anhé'lﬁg?&e, two or three
het er oat ons,

h Whj ' | ect ed
CorEIERTRE BPTT MBG T oBey SRR YO SaNPHRS obp gt gepn and
bi csufin er 10- menber ed unsat urated heteroaromatic ri ng

CONPhbRdPic 8HenMerddiPsathhele8 heRtRMFnati€ Afd borfprithd & dr o nitrogen
sel ect ed fromthe group consisting of nitrogen, oxygen

and?©8%f ur, and R612 is hydrogen, 1-4C alkyl, or
hy dar iR kﬂcyéﬁ Bk bered)nnsR(ﬁlﬂalecH’mﬂer&&djﬁattcmlggbdwewr|salg dnavitdnor three

i nCA lt’ébé? éjfeaém V\)HICF\ fs%?e@ﬁeat‘rgmthé &oMoﬁQstﬁme};m@%g%n oxxgen and

ed, forma heterocyclic ring He
sr%ﬁh‘ﬁo?nrol ino, Aal is a biphenyl radical, Hil is a

bl Py fubetydicyciry1oaaerhtdredynshtdiafidl heterdirahaetio hmj; edmprisiey Biyd or two

or Ppeéé +rﬂpﬁ8%‘1h (%f%’%ﬁ %gzebelo%? lfrgr@lltheyqr&b coln§stf?19 of nitrogen, oxygen and

|m5‘d15§roﬁf3ﬁ1 phenyl radical, R7 is hydroxyl, or
R6122- AFhyReYRaMLhG-alk r@h&@ﬁx;ﬁ@h@%wf these compounds.

MiCE ST O GTon AT
c ontrreyslicaing Hetnnlvenich i n whi ch

Het1 is morpholino,

Aa1 is a biphenyl radical,

Hh1 is a bipyridyl, pyrazolyl-pyridinyl, imidazolyl-pyridinyl, or pyridinyl-thiopheny! radical,

Ah1 is a pyridinyl-phenyl, pyrazolyl-phenyl, or imidazolyl-phenyl radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 2 of the present invention more worthy to be mentioned are those

compounds of formula |

in which

R1 is hydrogen, or 1-4C-alkyl,
R2 is hydrogen, or 1-4C-alkyl,
R3 is hydrogen, or 1-4C-alkyl,
R4 is hydrogen, or 1-4C-alkyl,
R5 is hydrogen, or 1-4C-alkyl,
R6 is -T1-Q1, in which

T1 is a bond, or 1-4C-alkylene,
Q1 is Ar1, or Aa1, in which

Ar1 is phenyl, or R61-substituted phenyl, in which



Rl is hydrogen, or 1-4Calkyl, R2 is hydrogen, or
1-4C-alkyl, R3 is hydrogen, or 1-4Calkyl, R4 is

whyarosean or 1-4C-alkyl, R5 is hydrogen, or PCT/EP2006/066197
1-4C-alkyl, R6 is -T1-QL, in which Tl is a bond, or
1-4C-al kylene, QL is Art, ef8Aal, in which Art is

en R6 it ut ed henyl , in which WD
R61 2od?>{6§9ai‘t¥h p]ﬁﬁi@gé 6%9166' ¥ 218 R61 is 1-4C al kyl ,
T2 or is@DoM R614CpREEP, in which T2 is a bond, or
R6111- 49@& é?éhePEC a|rR’ﬁlor1-|ar151 E(‘L‘%ﬁ@@ﬁ Ryhich- 4C al kyl, or

I's i mdazol yI
Har1 bed%i’?ﬁ%%’bp%z'm'?%w jﬂdo'éﬂ'rorﬁwqhél yl, R612 is
R612hy ds agesgenodr 14004kl kyl , Aal is a bi phenyl radical, R7
IS . 2-am nophenyl, and the salts of these
0 'Qé%rﬁgés%)l r'&%'(rgf%)lbunds according to aspect 1 of the
R7 pr dséyaroyhpesremvarhienylparti cul ar worthy to be nenti oned
and ted &ilts bIAsR copppeads of formula | in which Rl is
hydrogen, R2 is hydrogen, R3 is hydrogen, R4 is
hydrogen, R5 is hydrogen, R6 is -T1-Ql, Aal, Hhl, or
Compiuds aggonging db aspett 1 of the pogsdnt i@\rent]_orQi@.partikgAare\mt,hy@_bq; ;entioned are
those%o?npourﬂis‘éﬁoﬁ%lﬁt i s phenyl, or R61-substituted
enyl, in which R61 is 1- 4C—a| kyl, or -T2-N(R61
'”Wh%‘RGlZ in which either T2 is a bond, R61 1 is
R1 hydsogogenl- 4C- al kyl , phenyl - 1- 2C-al kyl , or

R2 Harighygldrggghgl kyl, in which

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aa1, Hh1, or Ah1, in which

T1 is a bond, or 1-2C-alkylene,

Q1 is Ar1, in which

Ar1 is phenyl, or R61-substituted phenyl, in which

R61 is 1-4C-alkyl, or -T2-N(R611)R612, in which

either

T2 is a bond,

R611 is hydrogen, 1-4C-alkyl, phenyl-1-2C-alkyl, or Har1-1-2C-alkyl, in which
Har1 is pyridinyl, benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl or indolyl, and

R612 is hydrogen, 1-4C-alkyl, or hydroxy-2-3C-alky!,
or R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a

heterocyclic ring Het1, in which

Het1 is morpholino,

or

T2 is 1-2C-alkylene,

R611 is hydrogen, 1-4C-alkyl, phenyl-1-2C-alkyl, or Har1-1-2C-alkyl, in which

Har1 is pyridinyl, benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl or indolyl, and

R612 is hydrogen, 1-4C-alkyl, or hydroxy-2-3C-alky!,

or R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a
heterocyclic ring Het1, in which

Het1 is morpholino,

Aa1 is a biphenyl radical,

Hh1 is a bipyridyl, pyrazolyl-pyridinyl, imidazolyl-pyridinyl, or pyridinyl-thiopheny! radical,



Hart is pyridinyl, benzimdazolyl, benzoxazolyl,
benzof uranyl, benzot hi ophenyl or indolyl, and R612 is
whyarrosan 1-4C- al kyl, or hydroxy-2-3Cal kyl, pPeT/REH6/066197
and R612 together and with inclusion of the nitrogen
atom to which they are bond#%; forma heterocyclic
ring Het1l, in i ch t1 is norpholino, r T2 is
At 3! DB e et bRy oS BRE HEEY driA.
R7 pheawydrdeyR 6 Zhkinbpheoyl, Hari - 1- 2C-al kyl , i n which Hart
and thSsdh¥ bi tHkdd¥bmphifgi m dazol yl,  benzoxazol yI |
benzof uranyl, benzot hi ophenyl or indolyl, and R612 is
hydrogen, 1-4C-al kyl, or hydroxy-2-3C-al kyl, or R611
ComadnddReckarding ge bkt abtlthaipkdsentriolensanoin pafticlillrewdtihly t® g€ mentioned are
' hey are bonded, forma heterocyclic
Fhoseﬁoﬁgbw@gfmﬁﬁa ich Hetl is norpholino, Aal is a
inwhighphenyl radical, Hhl is a bipyridyl,
R1 Pyriaé@rydenpyridinyl, imdazolyl-pyridinyl, or
R2 pyr.i %}lgg | -t hi ophenyl radical, WO 2007/039404
PCT? 87 066197 -19 Ahl is a pyri di nyl - phenyl ,
R3 pyriapglrgdenphenyl, or im dazol yl -phenyl radical, R7 is
R4 hydgaydtbgenOr 2- am nophenyl, and the salts of these
com oundgs. Compounds according to aspect 2 of the
RS pr 38Kt ©9€Avention in particul ar worthy to be mentioned
R6 ar s -T1hoser biphgpgluindgicbf formula | in which RL is
hy 31 rogen, R3 is hydrogen, R4 is
T1 hyg%gg)gﬁrﬁ’orﬁ%ciag(yl%%rogen, R6 is -T1-Ql, or biphenyl,
Q1 jn BAMeAm WD i s a bond, or 1-2C-alkylene, QL is Art,
Ar1 i n ignbhelyl, & R61stbglesyphen@rin RBith substi tuted phenyl, in
whi ch , ~F IS 1 A4Gsahkyl, or. -T2-N(R611) R612, in which
ret 15! £ 45%}’18? Tér“ﬂ%ggfyéfkv%ﬁg, R611 is 1-4C al kyl, or
T2 Harip 2 porxzonl-Ryralkylpre. whi ch
R611 is 1-4C-alkyl, or Har1-1-2C-alkyl, in which

Har1 is benzimidazolyl or indolyl,
R612 is 1-4C-alkyl,
R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 1 of the present invention in more particular worthy to be mentioned

are those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aa1, Hh1, Ah1, or benzyl, in which
T is a bond,

Q1 is Ar1, in which

Ar1 is phenyl, or R61-substituted phenyl, in which
R61 is 1-4C-alkyl, or -T2-N(R611)R612, in which
either

T2 is a bond,

R611 is 1-4C-alkyl, and



Hart is benzim dazolyl or indolyl, R612 is 1-4C alkyl,
R7 is hydroxyl, or 2-am nophenyl, and the salts of

wo b@smsmoesrpounds. Conmpounds accordi ng t o aspecPCEP{006/066197
the present invention in nore particular worthy to be
rrenti oned are those conpour@-of fornmula | in which

gen, R2 is hydrogen, R3 is hydrogen, R4
R612I S |ﬁjé@é§g
or

R5 is hydrogen, R6 is -T1-Ql, Aal, Hhl,
or benzyl inwhich Tl is a bond, QL is Art, in
T2 vvhllngéraqk |eﬁephenyl or R61- substitut ed phenyl, in
whi R6 or -T2-N LR612 i n which
R611g] t'ﬁe¥drq92m k4%a&58nwen¥ké1?f algyl. pr kﬂ@“1a1| ?&na' YR Whiglo
Har1200§b§}®9404r|l?@w|598006/ 066197 -20- R612 is

-4 Lyl ene, R61 1 is
R612 dlghg (?T%ln,f 4 alk? rh§dr@s¥f§:- -3? ch_ Skl or
or R6|.’1|é|a[1d 6‘@@0%”{1@ |and YV'H" mﬁmw of tagrnitrogen @tyrm, tg,mﬁ.yeh they@are bonded, form a

|nd@téfboyc@nmgR@ﬂqzmlvﬁ“daydr ogen, 1-4C-al kyl, or

Het1 hydr Y I3C al kyl, or R611 and R612 together and with
i ncP 0STRBRIMSF t he nitrogen atom to which they are

Aal bondéd -biplenidor httbmhec§ol.ic ring Hetl, in which Hetl

Hh1 'S @Qrpmy\ iP\Q)phe/'P@' rah|§all 1" - bi phen 4- Iyl tgr
- 10

rad'?é rgyrﬂwgﬂ?p enyl, grquwplylg{pg% g%'ﬁw phen\? 0?2-¥p|)yrazolyl)-phenyl
3- (pyicaizol yl ) - phenyl , 4- (pyridinyl)-phenyl or
r7 4 (PX{R59], ¥l i-éms&%hw, radi cal

and the salts of these compounds.

Compounds according to aspect 2 of the present invention in more particular worthy to be mentioned

are those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, biphenyl, or benzyl, in which

T is a bond,

Q1 is Ar1, in which

Ar1 is R61-substituted phenyl, in particular 4-(R61)-phenyl, in which
R61 is methyl, dimethylamino, or -T2-N(R611)R612, in which
T2 is methylene,

R611 is methyl or 2-(indol-2-yl)ethyl,
R612 is methyl,
R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 1 of the present invention to be emphasized are those compounds of
formula |

in which

R1 is hydrogen,

R2 is hydrogen,



R7 is hydroxyl, or 2-am nophenyl, and the salts of
t hese conpounds. Conpounds accordi ng to aspect 2 of
WO b@7ps|sent i nvention in nore particul ar worthgT/EP200€066197
menti oned are those conpounds of formula I in which
Rl is hydrogen, R2 is hydre@en, R3 is hydrogen, R4
is h en, R5 is hydrogen, R6 is -T1-QL, biphenyl,
R3 or 'Béﬁ%@ﬂ% inwhich T1is abond, QL is Art, in which
R4 Artis hgdr®®@h- substituted phenyl, in particular
R5 4(@%&, enyI in vvhich R61 is met hyl ,
di net hyla -T2-N(R61 1) R612, |n\/\h|chT2|s
R6 nEﬂﬁy”éHbAahdﬁﬂlAhg°h@¥ﬁVU”&¢WQ (i ndol - 2-yl ) et hyl,
T1 R61li2aibsndyet hyl, R7 is hydroxyl, or 2-am nophenyl, and
a1 the s F‘I &ﬁmﬁ’g these compounds. Con'pounds according to
aspec the present invention to be enphasized are
Arl t hds eheyhpoRfidshesy!. of bRel)-ehenyli iR Whishch R1 i s hydr ogen,

R61 R2 ik felhyd bogemRAD)RHIO 1h WRBKWO4 PCT/ EP2006/ 066197 - 21-
e|therR3 is hydrogen, R4 is hydrogen, R5 is hydrogen, R6 is
-T1-Ql, Aal, Hhl, Ahl, or benzyl, in which Tl is a

T2 bongab@ud.is Art, in which Art is phenyl,

R6H3 (E@éhypﬂﬁﬁyl or 4-(R61)-phenyl, in which R61 is
re12 E ity ?" - T2- N(RE11) R612, i n which

or

T2 is methylene,

R611 is hydrogen, methyl, isobutyl, benzyl, Har1-methyl, or 2-(Har1)-ethyl in which

Har1 is pyridinyl or indolyl, and

R612 is hydrogen, methyl, or 2-hydroxy-ethyl,

or R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a
heterocyclic ring Het1, in which

Het1 is morpholino,

Aa1 is 1,1'-biphen-4-yl or 1,1’-biphen-3-yl,

Hh1 is a pyridinyl-thiopheny! radical,

Ah1 is a 3-(pyridinyl)-phenyl, 3-(pyrazolyl)-phenyl, 4-(pyridinyl)-pheny! or 4-(pyrazolyl)-pheny!
radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 1 of the present invention to be more emphasized are those

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aa1, Hh1, Ah1, or benzyl, in which

T is a bond,

Q1 is Ar1, in which

Ar1 is phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which

R61 is methyl, or -T2-N(R611)R612, in which



either T2 is a bond, R611 is nethyl, and R612 is
methyl, or T2 is nethylene, R611 is hydrogen, nethyl,

WO s@bosh4 benzyl, Hart-nethyl, or 2-(Hari)-etbhgl/EPI006/066197
which Hart is pyridinyl or indolyl, and R612 is
hydrogen, nethyl, or 2-hydref%-ethyl, or R611 and R612

. together and with inclusion of the nitrogen atom to

eithehi'ch they are bonded, forma heterocyclic ring Het1,

T2 in iwhiboid,Het 1 i s norpholino, Aal is 1,1 -biphen-4-yl

Re110" L mbiryPhppen-3-yl,  Hhl is a pyridinyl-thi ophenyl
radi cal, Ahl is a 3-(pyridinyl)-phenyl,

R6123_ (iBYEdYbl y1 ) - phenyl , 4- (pyri di nyl ) -phenyl or

or 4-(pyrazolyl)-phenyl radical, R7 is hydroxyl, or

1o 2-3anin ﬁgyl, and the salts of these conpounds.
Conpounds dccording to aspect 1 of the present

R611i nvigAydregent Bethe. isabuby!, éﬁwgﬁﬁrﬂ gt o 2Hidayd)-eted impiaids

Har1 %1; ifs QYrmma@yl! pﬂriﬂinWI,GrﬁHoR%—yli, Sdd1yed) BQ%bl-ﬁ-yRﬁn%S hydr Oggn,

i rogen, [,S rogen, i s hydrogen,
R@mis'?ﬁwﬁéfﬁ“ﬁ%EW“ﬁﬁﬁvd%ﬁﬁ¥H%r benzyl, in which Tl is a
or R&ddpacad RQ‘Q thgethgr and with inglusidn ofthe riitlspggh@tnrw to which they are bonded, form a

3- (r{%@%yed&%pwemorn whichR61) - phenyl, in which R61 is
methyl, ‘or -T2-N(R611)R612, in which WD 2007/ 039404
Het! pCT? BORIBKP066197 - 22- efther T2 is a bond,
Aa1 is 1,1'-biphen-4-yl or 1,1’-biphen-3-yl,

Hh1 is 5-(pyridin-2-yl)-thiophen-2-yl,

Ah1 is 3-(pyridin-3-yl)-phenyl, 3-(pyridin-4-yl)-phenyl, 3-(pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-4-yl}-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1H-
pyrazol-4-yl)-phenyl,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 1 of the present invention to be in particular emphasized are those

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aa1, Hh1, Ah1, or benzyl, in which
T is a bond,

Q1 is Ar1, in which

Ar1 is phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which
R61 is methyl, or -T2-N(R611)R612, in which
either

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

R611 is hydrogen, isobutyl, benzyl, Har1-methyl, or 2-(Har1)-ethyl, in which



R611 is methyl, and R612 is nmethyl, or T2 is

nmet hyl ene, R611 is hydrogen, nethyl, isobutyl, benzyl,
whlarorosvhyl , or 2-(Hari)-ethyl in which HartPCEEP2006/066197

pyridin-3-yl, pyridin-4-yl, indol-2-yl, indol-3-yl or

i ndol -5-yl, and R612 is hydr@dyen, nmethyl, or

dro eth 2t er and with
Hart ot QB -g1 P HE-4FH-(ROGEH: RO B0 IEdh alhoy ar e
R612boneeghrodeor m a heterocyclic ring Hetl, in which Hetl
i's nmorpholino, Aal is 1,1 -biphen-4-yl or
1,1 -biphen-3-yl, Hhl is
T2 5. (ﬁmemteﬂez yl ) -t hi ophen-2-yl, Ahl is
R6113- (ipyHetgi, Br—26|-ya|r1) -efHyE myhich3- (pyru di n-4-yl) - phenyl ,

3-( 4y!)-phenyl, 3-(1H pyrazol -4-yl)- phenyl,
Ham 'Q% 81?% % yl)-phenyl, 4-(pyridin-4-yl)-phenyl,
R6124 (Bwﬁwbl 1-yl)-phenyl or 4-(1 H
or pyrazol 4-yl)-phenyl, R7 is hydroxyl, or

-am nﬁp enyl and the salts of these conpounds.
Bl S" %(ccordl ng to aspect 1 of the present
R611| n\ﬂeﬁt(h'lf@m) etoylbewhieh parti cul ar enphasi zed are those
Hamconp%adzswojndfor mula | in which RL is hydrogen, R2 is
is hydrogen, R4 is hydrogen, R5 is
R612hyd?gg‘¥?{oxyﬁéh¥'s -T1-Ql, Aal, Hhl, Ahl, or benzyl, in
or which Tl is a bond, QL is Art, in which Art is

ph ) - phenyl or 4-(R61)-phenyl, in which
1 ‘%Q)ﬂeth %n{ﬁﬁ& or -T2- N(R61 12 R612 in whi ch either
R61 ﬁa@d |R§1%toggthﬁ' and i) Tcllugowttlpﬁ,qu rogeRa@ on’R@l\@@@thwrﬁppndeg fform a

heterocyclic ring Het1, in which

or

Het1 is morpholino,

Aa1 is 1,1'-biphen-4-yl or 1,1’-biphen-3-yl,

Hh1 is 5-(pyridin-2-yl)-thiophen-2-yl,

Ah1 is 3-(pyridin-3-yl)-phenyl, 3-(pyridin-4-yl)-phenyl, 3-(pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-4-yl}-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1H-
pyrazol-4-yl)-phenyl,

R7 is hydroxyl,

and the salts of these compounds.

Yet compounds according to aspect 1 of the present invention to be in particular emphasized are

those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aa1, Hh1, Ah1, or benzyl, in which
T is a bond,

Q1 is Ar1, in which

Ar1 is phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which
R61 is methyl, or -T2-N(R611)R612, in which
either

T2 is a bond,



T2 is nethylene, R611 is hydrogen, isobutyl, benzyl,
Hart-nmethyl, or 2-(Hari )-ethyl, in which WO
wQo@7/0888404 PCT/ EP2006/ 066197 -23 Harl is  PCT/EP2006/066197
pyridin-3-yl, pyridin-4-yl, indol-2-yl, indol-3-yl or
i ndol -5-yl, and R612 is hydRégen, or T2 is
nmet hyl ene, 11 is nmethyl, or 2-(Hart )-ethyl, in
R611V\,hi't§ﬁ16t ?”Eﬁi(ss i ndol -2-yl, and R612 is methyl, or T2
R612i s ispgteliyl,ene, R611 is 2-(Hart)-ethyl, in which Hart
Is indol-2-yl, and R612 is 2-hydroxy-ethyl, or T2 is
net hyl ene, and R611 and R612 together and with
T2 i ncf 06t1E"®df the nitrogen atom to which they are
R611bonie eghrodear isabatyl, Ibetzgr, ey ahdtityl rar DgHAme Y -dthyl iimwiibh ch Het 1
IS .omr 1nQ,. Agl I ' - Nl phen- 4-yl or
Har1 1) f%%rﬁ&%ég_&ngln-’ _yl’ll—iﬁdfﬂ:?él’ or%i%|-§-9|, énc}/
R6125. (ipyydrefen- 2-yl ) - t hi ophen-2-yl, Ahl is
or 3-(pyridin-3-yl)-phenyl, 3-(pyridin-4-yl)-phenyl,
3-(pyrazol -1-yl)-phenyl, 3-(1H pyrazol-4-yl)- phenyl,
T2 4. ('g F‘&@H?’S-yl ) - phenyl, 4-(pyridin-4-yl)-phenyl,
R6114- (ipynetigbobr Z(Har))-epitye impvhichr 4- (1 H
Har1 PYTi@#@brAy Ydnk- phenyl, R7 is hydroxyl, and the salts of
t hese conppounds. Yet compounds according to aspect 1
R6120f BAE"Yresent invention to be in particul ar

or

or enphasized are those conmpounds of formula I in which
™ Rl i%% n%gﬁggen, R2 is hydrogen, R3 is hydrogen, R4
i s hydr 8gen

R611 s g-(Har )-ethyl, in which

Har1 is indol-2-yl, and

R612 is 2-hydroxy-ethyl,

or

T2 is methylene, and

R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a
heterocyclic ring Het1, in which

Het1 is morpholino,

Aa1 is 1,1'-biphen-4-yl or 1,1’-biphen-3-yl,

Hh1 is 5-(pyridin-2-yl)-thiophen-2-yl,

Ah1 is 3-(pyridin-3-yl)-phenyl, 3-(pyridin-4-yl)-phenyl, 3-(pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-4-yl}-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1H-
pyrazol-4-yl)-phenyl,

R7 is 2-aminophenyl,

and the salts of these compounds.

A special interest in the compounds according to the present invention refers to those compounds of
this invention which are included -within the scope of this invention- by one or, when possible, a

combination of more of the following embodiments:

An embodiment of the compounds according to the present invention relates to those compounds of
formula |, in which R1, R2, R3, R4 and R5 are all hydrogen.

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which R7 is hydroxyl.



R5 is hydrogen, R6 is -T1-Ql, Aal, Hhl, Ahl, or
benzyl, in which T1 is a bond, QL is Art, in which
wa@do7iosv4phenyl , 3-(R61) - phenyl, or 4-(R61)- phergl/EP2006/066197

which R61 is nethyl, or -T2-N(R61 1) R612, in which
either T2 is a bond, WO 20073039404 PCT/ EP2006/ 066197
-24- R611 is nethyl, and R612 is nethyl, or T2 is
nmet hyl ene, R611 is hydrogen, isobutyl, benzyl,

A furthierrembogintey of tk@rcoﬁmelH@s tacgordirigty kthe dresentinwehtionHaliates itcsthose

comngﬁdsq}f fl)én?fulé” in W(gh' Igf i '(’f)"/c’V lw'herlegydﬂl s%bé(rjnbod%en'h@g@l)féjcy I|s’2 -phenyl.

hydr ogen, I's net hyl ene
nEthyI, or 2-(Hart )- ethyl, in which Hart is
A furth&dh bodimeht of @tetboRBdizhdl acdtedittytb the pEselidniestidietlaek enBose

. h Hart is indol-2-yl,
CompRQ#JSISE%E%mg r@%'c ?%§§zafnkﬁpwygr T2 is nethylene, and
R611 and R612 together and with inclusion of the

A furtﬁéﬂdnﬂ@&ﬁwfﬁ&ﬁﬁe dompWdiHas ac&%tawrﬁ daéaaHe giﬁ@k;enﬁ&frmﬁﬁls to those
cli n in iC t1l is norpholino,
Compﬂgndes Og%: ?{%h'gg % or 1,1'-biphen-3-yl, Hhl is
5(pyr|d|n2yl) thlophen2yl Ahl is
A furlﬁer(é?rycfowmeﬂt' cﬁ el c)on@@t?rﬂ)! b ecormifgy rtHeqiré!seﬂ“t i ehti d?h@@bé% to those

compourgd% of ?%rngjla I, |r¥wfz|chpR6 |ny|r’f orSC H pyr azol -4-yl)-

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which Ar1 is R61-substituted phenyl.

A further embodiment of the compounds according to the present invention relates to those
compounds of formula |, in which Ar1 is phenyl monosubstituted by R61 in the meta position with

respect to the binding position in which the phenyl ring is bonded to T1.

A further embodiment of the compounds according to the present invention relates to those
compounds of formula I, in which Ar1 is phenyl monosubstituted by R61 in the para position with

respect to the binding position in which the phenyl ring is bonded to T1.

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which R6 is Hh1.

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which R6 is Ah1.

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which T2 is a bond.

A further embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which T2 is 1-4C-alkylene, such as e.g. methylene.

A further embodiment of the compounds according to the present invention relates to those
compounds of formula I, in which

R6 is Ar1, in which

Ar1 is R61-substituted phenyl, in which



phenyl, 4-(pyridin-3-yl)-phenyl,
4- (pyridi n-4-yl)-phenyl, 4-(pyrazol-1-yl)-phenyl or
wWd201/08%40pyr azol - 4-yl ) - phenyl, R7 is 2-am nophe@wEP2086/056197
the salts of these conmpounds. A special interest in
t he conpounds according to tR&-present invention
r ef ounds of this invention which are
|nﬁeﬁﬁgﬁg1ﬁﬁg scope of this invention- by one
T2 oris awheh pOSSIb|e, a conbination of nore of the
fol |l owi ng enbodi nents: An enbodi nent of the conpounds
according to the present invention relates to those
A furb e RIS NGt thef‘-“@m%tl"ﬁs PeCordnaip erpreeent ipyentiqraelaigy tofhepe
compbnarogfoarhlia hyrowiegen. A further enbodi ment of the
co u ccording to the present invention rel ates
Re tdggﬂbggaqﬁbnpounds of formula I, in which R7 is
Arl - hyig Re%yibstiwed 20e). 03914 PCT/ EP2006/ 066197 - 25 A
Ra1fu¢thﬁng@mbgdkpeﬂmm&w t he compounds according to the
present ventlon rel ates to those conpounds of
f o?ﬁrﬁ? a”iyp FUARTSCH Iﬂa/ethyi cl, whereby in a
subenbodlnent thereof Cycl is 2-phenyl. A further

A fur@ RS cHoaRRht & thel 3B pEEHIR QURHN AS BRI Hbdast ib\RntidheeBies & Rbse
i nvention relates to those <conmpounds of fornmula I, in

comPRHRSIPT [7YIR L 5L Whi§hophenyl . A further enbodi nent of the
R1Fﬁbﬁmduhd@Fﬁbnﬁawmngmemahhe present invention rel ates
R6 t ﬁﬁNm&pnpounds of formula I, in which R6 is Aal.
urt er ‘enbodi ment of the compounds according to the
Art pr'éé‘%\h‘?”eﬁ‘?\‘?’é‘ﬁf’ oM theedratPeeNEiFgng Rbse  conpounds of
3-mefh@romeh@ 4-meth-pheiych R6 is Art or -CH2-Arl. A further

3dm%ﬂ9%ﬂyﬂﬁﬂgnﬂf %ggmﬁgﬂﬁggﬁ according to the present

nven rel ‘conmpounds of forrmula I, in
3ammﬁW@ﬁvM¥@”Wé1%@Tmﬁﬂﬁépmﬁwked phenyl. A further
m&BﬁHﬂﬂ?fWMBthﬁf prtemd mﬁm@mﬁla yaﬁ@mp|dbrg&1y|t ]9 ]Ehe plresient
ntlon re (0] 0] or nul a in
ER ST ThER PN SRR A B s 1T -t he. et o
-(N-poyeylBmoa-meittyh- phere& r#ddtlsqbgtylah@omenwl rapepdsi tion in
3-N- thﬁ@lr%élﬁyl)@ﬁ%%etﬁw]%ehy‘ﬁ ﬁﬂﬁd@dymnethwemw% fneihliNSenyl,

S acc resent
4-[N- ipﬁ%"ﬁ‘ﬂW%W"F@r”ﬁt%%hﬂld’hﬁ%é‘e["‘ @8%6‘8%'%’”8?0 '?”SWEP*E”Y, in
3-(N,MAalingdihyfambing- memhle}prydnylnm-msluhméthylam|ed-ni3y1yll§%6flerlyh the para

3N, ﬂ\iﬁélnﬁb@ﬁtg%hgth ra‘?rﬁrﬂ’c?r%thg ) JPN‘H' E‘Qd&%‘#\% Hﬁth}ﬂbmmo methyl]-

ring i ed to T1. A
Phendibodi ment of the conpounds accordlng to the present
3-[N, N{pacBdlyethyl -2t @Kyt ahisemeta@pgeun dsd @t [N N 2akd oy dthyl )2+

hwﬁ$§gﬁ:cﬁﬁndgeﬁlﬁgﬁﬁwfurther enbodi nent of the conpounds

esent invention relates to those
conpounds of fornula I, in which R6 is Ahl. A further

A furtﬂérmmomht A net Rpe IR @%dﬁngas @RI a8t ibvntidtereBfe8 &PRbse
Iateﬁato those conpounds of forrmula I, in

I nventl on r
comepiant gy i3
R1, R2, R3, R4 and R5 are all hydrogen, and
R6 is Aa1, in which

Aal is a bipheny! radical.

A further embodiment of the compounds according to the present invention relates to those
compounds of formula I, in which

R1, R2, R3, R4 and R5 are all hydrogen, and

R6 is Ha1, in which

Ha1 is a pyridinyl-thiophenyl radical.



A further enbodi nent of the conpounds according to the
present invention relates to those conpounds of
wo ooomobeod , in which T2 is 1-4C al kyl ene, suchP@EER20g6/066197

met hyl ene. A further enbodi nent of the conmpounds
according to the present invhtion relates to those
conpounds of fornmula I, in which R6 is An, in which
Art is R61-substituted phenyl, in which WO 2007/ 039404

A furtRE&TentERZIB @61 @ B&1L®Mpourd acdebdng te theTResRROED)IRGEBtes tathose

comp%ﬁo%h)f%?m 518 Peod. A further enbodi ment of the

according to the present invention relates

R1, gD e 3 ROGHBELNEDI8N. 3 mul & |, i n which R i s An,
R6 | niswhi,ehwiiet is R61-substituted phenyl, in which R61

I S|s a-gg wg%ﬁngﬁ}% Ryr zuo\thB QnyT (h%fdngﬁ%ﬁ%*yh%%}%&?ridil’%}ﬁ%enyl

rac1“°@orrpounds according to the pr esent i nvention rel ates
to those conmpounds of fornula I, in which Rl, R2, R3,

4 and R5 ar.e all hydrogen, an R6 is An. in whic
A ol D0 Ro Pl e onpai e aorrund P e st BBt SRl Byee
comp@um@tdﬁjﬂrmqﬁﬁthiCMRT@ZhQS,-Wﬂ)HS,are all hydrogen, and R7 is hydroxyl.
3-di net hyl am' no- phenyl, 4-di et hyl am no- phenyl ,
A furt@er(qmgg%hh tkﬁe ?mpﬁgpﬁﬁpgo%ﬁehp}/ eseﬁt ir?vnemidn relates to those
compurfdsex folrolla hirdwhidh-RreRBYRY, Rdreen W5,are all hydrogen, and R7 is Cyc1.
3 (I\I— benzyl am no- et hyl ) - phenyl
3- (N-i sobutyl am no- et hyl ) - phenyl
A furt@er(q(pb@gﬁkem qmq@n}ﬁ)@ﬂqﬁiwa?co&mw |the present invention relates to those
compéur(d&-olf arbw V irawiidchoR 1ERR2NRS, R4pine RBlare all hydrogen, and R7 is 2-aminophenyl.
[I\I-(pyri di nyl met hyl ) am no- net hyl | - phenyl ,
3-[N- (i ndol yl net hyl ) am no- et hyl ] - phenyl ,
A further expboginentdif el ageppy1dy gmomgfgﬁh%gr?seph@\pron relates to those

comp@)urﬁdg‘o(‘ forel@h y itk ), & RQﬂlﬁinbﬁS]a‘r@Jélﬁr%}ogen, and R7 is aminopyridyl.
3- (N, N-di net hyl am no- net hyl ) - phenyl ,
4- (N, N- di et hyl am no- net hyl ) - phenyl ,
A spegid] dinidea(nZent eidiod gdneohyds)aceasding lo-teenpragenhipy dryibr refsitesny those
compﬂ)urﬁcﬁl oNfo(frgulé napk et hyl ) net hyl - am no-net hyl ] - phenyl,
2- i ndol }/I et%g (52 hydr oxyet hyl ) - am no- net hyI
RT, Fiz ﬁé?fyf? d Rarfe 3T IOt 20 ndol yl et hyl ) - (2- hyd
R6 r oxyet, mdhicham no- net hyl | - phenyl . A further enbodi nent

At Of s Lo RAEROUAGSH ARAPESY BAsifgbhe Present invention
3-methyl- phen;ﬁ 4-methyl-phenyl,

3-dimethylamino-phenyl, 4-dimethylamino-phenyl,

3-aminomethyl-phenyl, 4-aminomethyl-phenyl,

3-(morpholin-4-yl-methyl)-phenyl, 4-(morpholin-4-yl-methyl)-phenyl,
3-(N-benzylamino-methyl)-phenyl, 3-(N-isobutylamino-methyl)-phenyl,
4-(N-benzylamino-methyl)-phenyl, 4-(N-isobutylamino-methyl)-phenyl,
3-[N-(pyridin-3-yl-methyl)amino-methyl]-phenyl, 3-[N-(pyridin-4-yl-methyl)amino-methyl]-phenyl,
3-[N-(indol-5-yl-methyl)amino-methyl]-phenyl, 3-[N-(indol-3-yl-methyl)amino-methyl]-phenyl,
4-[N-(pyridin-3-yl-methyl)amino-methyl]-phenyl, 4-[N-(pyridin-4-yl-methyl)amino-methyl]-phenyl,
4-[N-(indol-5-yl-methyl)amino-methyl]-phenyl, 4-[N-(indol-3-yl-methyl)amino-methyl]-phenyl,
3-(N,N-dimethylamino-methyl)-phenyl, 4-(N,N-dimethylamino-methyl)-phenyl,
3-{N,N-[2-(indol-2-yl}-ethyl]-methyl-amino-methyl}-phenyl, 4-{N,N-[2-(indol-2-yl}-ethyl]-methyl-amino-
methyl}-phenyl,

3-{N,N-[2-(indol-2-yl}-ethyl]-(2-hydroxyethyl}-amino-methyl}-phenyl, and 4-{N,N-[2-(indol-2-yl}-ethyl]-
(2-hydroxyethyl)-amino-methyl}-phenyl, and



conmpounds of formula I, in which Rl, R2, R3, R4 and R5
are all hydrogen, and R6 is Aal, in which Aal is a
who@hiesyb4 r adi cal . A further enbodi nent of thePCT/EP2006/066197
conmpounds according to the present invention rel ates
to those conpounds of formuR&-1, in which RL, R2, R3,
%(g R5 are all hydrogen, and R6 is Hal, in which
F YL pyri di nyl -t hi ophenyl radical . WD 2007/ 039404
mwtﬂﬁﬁmEP@&©6/066197 - 27 A further enbodi nment of the
conpounds according to the present invention relates
those conpounds of formula I, in which
Anotkﬁﬂs%ﬁqaﬂ %boglnéanépf|thq1%fp8@ra§ ac%(ang iQdhg @feggqiqunﬁoq,\ﬁ[aasf to those
mmuﬁb&mkﬁﬂﬂn@a(mywmaolyI) phenyl, 4-(pyrazolyl)-phenyl,
[ 3- (pyrldlnyl) phenyl
R, Fé gQZFgA'I é%d Qre Bﬂg}a%gﬁ%% cllI ment of the conpounds
R6 adééﬁaﬂmgmﬁ% the present invention relates to those
Aa1ngﬁquﬁﬂﬁmﬂiwBD{MUM&e#ByLBthiCh Rl, R2, R3, R4 and RS
are &% Eydrogen, and R7 is hydroxyl. A further
nbOUI" ¥t of the conpounds according to the present
wwthmvﬁﬁﬂwcwﬁrelates to those conpounds of formula I, in
mhich R1, R2 R3, R4 and R5 are all hydrogen and R7
A further enbodi ment of the conpound
A”O”é?é E%Eﬂ HEPEEHEY %’é’&’ﬁt‘”‘isﬁx‘?‘éﬁg TR t?ee?raﬁeéé'”Yeé‘“?WS?ées to those
compoomsatifoctsulaf, ifwiiictul a 1, in which RL, R2, R3, R4 and R5
I r is 2-am nophenyl. A further
R1, Fén‘g3 344%@%% a?)gglﬂhyd?g%[]p?ﬁ%ds according to the present
R6 i n§E&AlidHWFRl ates to those conpounds of formula I, in
Ha1 Whik 64ipyiRdiin-2R2)-thiBdhenfdyl.aind RS are all hydrogen, and R7
|§Sﬁg]&§ pyridyl. A special enbodinent of the
unds according to the present invention relates
andt't‘QJSE?(“h§§é90fconpounds of formula I, in which Rl, R2, RS,
R4 and R5 are all hydrogen, and R6 is An, in mhich
Anotrfr ﬁ%ﬁcsl ?ﬁ%ﬁﬁi%ﬁ% gfﬁ%e?%tér{ep%yru’s%]%%gﬁg rtk?eu&esce%p |nven |on t%la?es to those
comp@urtisrpé foyllahimekighenyl , 4- di met hyl am no- phenyl ,

R1, R?Z‘ ATI FOIFRIARYrs ANGRgen 4n@m nomet hyl - pheny! ,
nor phol i n-4-yl™- nethyl) phenyl ,

RE 4.1 %ﬁﬁ?ﬁhw'Fm 4-yl - met hyl ) - phenyl ,
Ah1 3-i§ BHinearoi1-givpbireny In@{ dyydzdl- peshehyl, 4-(pyridin-4-yl)-phenyl, 3-(pyridin-4-yl)-
3';ghlghgll,S@@%cw-@%-gﬁén%g-wribih%%%leﬂyl, 3-(1H-pyrazol-4-yl)-phenyl or 4-(1H-
pyrazol-4-yl)-phenyl,
R7 is hydroxyl,

and the salts thereof.

Another special embodiment of the compounds according to the present invention relates to those
compounds of formula I, in which

R1, R2, R3, R4 and R5 are all hydrogen, and

R6 is Ar1, in which

Ar1 is any one selected from the group consisting of
3-methyl-phenyl, 4-methyl-phenyl,

3-dimethylamino-phenyl, 4-dimethylamino-phenyl,
3-aminomethyl-phenyl, 4-aminomethyl-phenyl,
3-(morpholin-4-yl-methyl)-phenyl, 4-(morpholin-4-yl-methyl)-phenyl,
3-(N-benzylamino-methyl)-phenyl, 3-(N-isobutylamino-methyl)-phenyl,
4-(N-benzylamino-methyl)-phenyl, 4-(N-isobutylamino-methyl)-phenyl,



4- (N-benzyl am no- net hyl ) - phenyl ,
4- (N-i sobut yl am no- net hyl ) - phenyl ,
WS 2qoRgqay4 i di n- 3-yl - met hyl ) am no- net hyl ] - phenpdT/EP2006/066197
3-[N-(pyridin-4-yl-methyl)am no-nethyl ]-phenyl,
3-[N (i ndol -5-yl -net hyl ) am n@9 sret hyl | - phenyl

3-[N- &)y%cmi-%- Crg?th)(l)ﬁ loypngm%mgp a}-I[‘Rlﬁ(By f%{%{ﬂrrﬁﬁth@%@WTmethyl] -phenyl,
3-[N-dndoMe-fIpwethydia mind-mydthytieshigyl, 3N (imdel1Bayt-methyl)amihe mgthyl]-phenyl,
4-[N- Q)yL%-%-‘ym&hyI%WAo rﬂ@(hﬂ]ydh)ewp AD[‘RI' dedf - MW‘nmo -methyl]-phenyl,

4- [N (:gnd[GNS N_rmt%)@moapﬁtwg rﬁﬁgr[;\]lo- H@ﬁwl ImethF)J/I)amn)ﬁ/o -methyl]-phenyl,
-(N, K-d{ntiNH b inae inByly I pheamgl 49N, Nydinetph@rniio-methyl)-phenyl,
3 {N iﬁ%d}* %ﬂ &H]g% thﬁ d% Aqﬁb{ﬂ% éhﬁ'@ JfLYN e Po%| &-E%W-Fnemsl-amino-
methwephepl'} - phenyl |
3-{N, &Hi tadldt- {z% éihwi@Lhyamy&e%thy@ﬁﬁfflrhzolTéthp?fr@gﬂx?/r;atm{?q:,qr\)-lfz]amha|cz-m-ethy|]-
en -(indol -2-yl)-ethyl]-

(2- hy er 5}% WVYT?{Q%&‘SW a(5‘b|mst hyl } - phenyl, and WO
R7  2007/20894%0hyPCT/ EP2006/ 066197 - 28 R7 is hydroxyl,
and tBd&hit BRr3al ts thereof. Another special enbodi nent of

t he conpounds according to the present invention

relates to those conpounds of fornmula I, in which R1,
Anotte? speR@) erRébdinmsht B3hacenmblihdshagchrdigeto, theagrdsenREvdnsor@latesitmthose

comp‘@ﬂ‘\cfstbfﬁ?rbuléﬁwfwﬂmh bi phen-4-yl or 1,1'-biphen-3-yl, and

and the salts thereof. Another speci al
R1, %ﬂB%Cﬁ%ﬁtRWe?'h@d@@%@ﬂﬁds according to the present

R6 | ny@at iiorhitlel ates to those conmpounds of forrmula I, in

vvhgqql ﬁ&hen%oBﬁ ﬁiﬁ*eﬁ% Ry are all hydrogen, and R6

R7 5. '§63ﬁm'rmphe@'~yl) t hi ophen-2-yl, and R7 is hydroxyl,
and tAdéhit iRrel t s t hereof . Anot her special enbodi nent of

t he conpounds according to the present invention

relates to those conpounds of forrmula I, in which R1,
AnottR? speRi3] erfepdamment gi8heacompalndsiagehrdingto, theapresenREvVdéngonitelatesitgithose

e L LN I O ) VI

yraz yriai y y

R1, Rg, %gﬁ‘*%ﬂdﬁf’zﬁ%ﬁ'ghﬁ '%)?Pd 4-(pyridin-3-yl)- phenyl

R6 3-if pwt jiidwhiet3- yl ) - phenyl , 3-(1H pyrazol - 4-yl )-phenyl or
Hat 4-i6 %—'(byriem-rﬁ)(-)(hibéﬁe\ﬁb-))l,'emgenyl :

R7 is 2-aminophenyl,

and the salts thereof.

Another special embodiment of the compounds according to the present invention relates to those

compounds of formula I, in which

R1, R2, R3, R4 and R5 are all hydrogen, and

R6 is Ah1, in which

Ah1 is 3-(pyrazol-1-yl)-phenyl, 4-(pyrazol-1-yl)-phenyl, 4-(pyridin-4-yl)-phenyl, 3-(pyridin-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 3-(pyridin-3-yl)-phenyl, 3-(1H-pyrazol-4-yl)-pheny! or 4-(1H-
pyrazol-4-yl)-phenyl,

R7 is 2-aminophenyl,

and the salts thereof.

Exemplary compounds according to this invention may include any one selected from

1. (E)-N-Hydroxy-3-[1-(toluene-4-sulfonyl)-1-H-pyrrol-3-yl]-acrylamide



R7 is hydroxyl, and the salts thereof. Another
speci al enbodi nent of the conpounds according to the

w@r@3mesu404 nventi on rel ates to those conmpoundsPOIf/EP2006/066197

© o N o Gk 0N

11.

12.

13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

20.
30.
31.
32.
33.

formula I, in which Rl, R2, R3, R4 and R5 are all
hydrogen and R6 is An, in-%htch Art is any one

rhg){d E;L;gﬁp;'qug r oul%?ﬂ%ﬁéﬁfg‘-ﬁ%)-ggrylamide
S(EO}B{[rEtBnyieaWrsoqumiyenWpyrrd-sdjl]mahméxambnykanmwe nyl ,

3('Eg %’P glr@h:a%ylaﬁﬁ%%hzenésﬁgﬂﬂolmynw -3- ﬂﬂ@ rﬂw roxy-acrylamide
45N

-ﬁﬁmq Weqyl)?]/} Ufﬂﬂ“ﬁ??ﬁ sblﬁ)@m}[lH -pyrrol-3-yl]-acrylamide
3(-E6 N-(b@nand-ghighy1)es- (‘llaiH@WIr)wetpé‘r%@Mfonyl 1H-pyrrol-3-yl)-acrylamide

-N- %ﬂp t%l rﬂ §1 - F\ H L% I)y H-pyrrol-3-yl]-acrylamide
B RTL R BRIV 40
?vﬁ@wmmeayﬁ - ﬁ@twmwwmmmenewombwﬂwﬂréﬂll acrylamide

H@T—NER/&QQ@BQ&@J-@Z 1H-ind8-2-\Brdth¥i]rfBtHiyi-Bmino)-methyl)-benzene sulfonyl] -1H-
am no- net hyl ]-phenyl,

th
3py rRL% ' ??%ﬁ’"ﬁ- -yl - et hyl ) am no- net hyI ] - phenyl ,
E)-BHT- (mety@nwomﬁwhwn)zmwwﬂ%tﬂmr]d pivd-hiytlydroxy-acrylamide
S(Ei N‘I—Wdﬂﬂ?h‘[ﬁ(ﬂ{l[ *}%¥n@%}n@mmgmmef;rh¥th}|{ M%Hékmfonw -1H-pyrrol-3-yl]-
in-3-y am no-net hyl ]-phe
E‘%//rl di n- 4-yl - net hyI )am no- met hyl ] - phenyl
AE)-N-Hyidreatp3-{ B ¢4y (4 h‘r-m‘tdbw-)lmnihml()}ammt)hmbt}\ylpbmugde,suIfonyl)-1 H-pyrrol-3-yl]-
45 )}}\grgg@dol 3-yl -met hyl ) am no- net hyI] phenyl ,
3- met hyl am no- met hyl) P
4(_Ed$ ﬁr{N[4d§3ﬁ%7{yﬁm|r§rﬁ1?{Bylh@[nﬁ%e§ulBﬂyé]n% -pyrrol-3-yl}-N-hydroxy-acrylamide
3Ef- N—I-Nd[o%y—G#{ﬂﬂl%s_oﬁuchr)m&-ﬁﬁeWy] -bﬁlﬁiztehsduﬁ(ﬁm]-l’la -pyRbIFBl Fachtenide
%b_ﬁy’ﬁdfogk_ﬁ&%}éﬁ qur% Ig yI¥1 ?hyl?grmﬁ i—mgiﬁ Ipyén_zg}{gsm%hyl)-1H-pyrrol-3-yl]-

RgNeMEg 2- (i ndol - 2-yl ) -et hyl ] - (2- hydr oxyet hyl ) - ami no-m
e('E'SINLh}JdRﬂ?-GMi ?Bﬁdﬁi—%ﬂ&h&/l%a&ﬂnﬁﬂﬁéthﬁ}’ bnkerbihyiy-1H-pyrrol-3-yi-
yl)

%% roxyeth am no- net hyl } - phenyl, and R7 1s
2aC Mephenyl,~ and the salts thereof. Another special
eli>ad1- Mehnin@ﬁethﬁ@emnmuwé 1Heryoeleh-yiigN-hysirextyercpraesdent
mﬁYﬁmydRﬂthgi X! R@,ﬁdm - B&sz@nesgmpﬁwn%arr&fs yﬁ%%h@de , i
are nd R6
i (éE -/Nd—pydrqul 3%—[ (HH /Qéﬂaz?l &-)- tfnzemeﬁﬁfgwl]a @yrrg|r3 -yl}- acrylam|de
LEIN-(BiAptrerph@ny)-3- [1an@ynoﬁwwsoezzammp;nmnybyrroa3+¢|] -hdr@amide

S(% NS(ZtAﬁgr{oe&Ienylﬁglﬂt Q%gnd?‘rﬁ§9ll @nz&%hm fr)tfol §2I acrylamide

(g oun acc esent 1In entl onr
t

Hg—é\gunq:qfw@éh@rﬁlgm-&ﬂpyﬁ%ﬁ A -penqeﬁes\w)‘fﬁrkyﬂﬁH pyrrol- 3 yI} acrylamide
(E

-3-[1-(Biphenyl-3-sulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
E
E

(E)-N-Hydroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide
(

(E

(

(E

)
)-
)-
)-N-Hydroxy-3-[1-(4-pyrazol-1-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
)-N-(2-Amino-phenyl)-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide
E)-N-Hydroxy-3-[1-(4-morpholin-4-ylmethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
)-N-Hydroxy-3-{1-[4-({(2-hydroxy-ethyl)-[2-(1H-indol-2-yl)-ethyl]-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
(E)-N-Hydroxy-3-[1-(3-pyridin-4-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
(E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-4-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
(E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
(E)-N-Hydroxy-3-{1-[3-(1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide and
(E)-N-(2-Amino-phenyl)-3-{1-[3-(1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide,

and the salts thereof.



Rl, R2, R3, R4 and R5 are all hydrogen, and R6 is

Hal, in which Hal is 5-(pyridin-2-yl)-thiophen-2-yl,
w@nah7/089404 s 2- am nophenyl, and the salts ther epET/EP2006/066197

Anot her speci al enbodi nent of the conmpounds according

to the present inventi on rekdtes to those conpounds

In m%e/aetﬂg ?]oecfaq,]%]‘ th|ﬁ@ver§|orAFﬁfers iorea(;\ﬂ!??s Womﬁpﬁ]rc]issellzeegteg ¥r§ma| |
E)-33%-(ipnea-disulionyl)-) Hiphreatpty)-Nkydpyky-azlemivey | ) - phenyl
-Né]hygin%yyy-h ‘{H pf QZ-WI-) m@ch%ri/}’)lethyg n(e@rw érmng r'f]fetMY %ben%}%@élfonyl] 1H-pyrrol-3-
phenyl (pyrid phenyl
y' a%\ﬁ'?”i'filé pyr azoI 4-yl)-phenyl or 4- (1H— pyrazol - 4-yl
E)-3)t- mhﬂnnydwam%memyl;’eeamnaapheywm pyr@nglyll-Nenysraky-scryifreitie oifd

Nﬁﬁﬁ@;a%yﬁﬁc)%@% gﬁ&g-zgéuﬂ&y A IS d-ERd 8 mBY

one

with gnEgcidngelqgigd GRY 030qu em%reeméaadgprﬁ abgve)n this|grpligatias; or3- y
with b ]pa8s 6xbasa 66m A0 @QB%%nBﬁUnEE@DQWtQ@rﬁ]s%? a 'rﬁ’a@né’smm salt, a
anesu Ongf

calci% g%)/t?% g{)(l%%,s?@nlg ?al %fey as%ﬁgag arrgnomum salt an% a triethylammonium salt;
and e ydptgsithgrBifphenyl - 4- sul f onyl ) - 1
Hpyrrol-3-yl]-N hydr oxy-acryl am de 4.
In an%%é%rﬁw%qk géﬂgj:t% Hé la%{gn@&g?zg %lgr}qz&%ee%gln\t%g% Pe;‘e]fs to a salt of
3-([Elib+dﬁem4mﬁfdm@l9 pH-epydl B-yB-N-dyd(dxplaoginmidé- with faolgde) sdlected from the
grou%@&gﬁ o'f§ sXJi &m%ﬁlf 3é| q’i':gh g|ﬁ| ﬁ] sal1 a I|th|um s It, a magn S|um salt a calcium salt,

a potﬁsw}q |a @rrsersgl-t @eray]nmuabsalt?nd S?nethylamm%ﬂﬁﬁq salt, or a hydrate thereof.
(E) - N- (2- Am no- phenyl) 3-[1- (bi phenyl -4-sul fonyl)-1

In an%_lE%) yeﬁ{b @m yAf]asp%&tr Cy %;enegw% %&z&ﬂ tae Pﬂg?e{ﬂ |nvent|on rebeé'% tZoeanseag L(I)f
E)-NHygigyy- -(11[4#[%9}!—{3@@@ “3- yyfe}hyg-@]e%yhﬁm@@ )-rgethyl)-benzene sulfonyl]-1H-pyrrol-3-
yl) a&ﬁém&b WrdsetnIeleded foh &ﬂ@&%"&ohﬂﬁ@f oPmMtobrodtiddid, pR&bRoric acid,

enzene

mtnc%%j samm%rm)ﬁc %%e?/%/%% caréc 61 B Iucomga id, b%nzlz)l]c acid, 2-(4-hydroxybenzoyl)-
benz¢igpei@ -btyrig deidisnfeihask oyiiaavive alglc-dseinzerressigl, fneirpydf:)dSlJch as (-)-L.-malic

acid (57" p)ylf) halic R/ kdmdNe BYid rs@&éfm@é:&d’lo%nc@@d Jtdrtaric acid such as (+)-L-tartaric
r|d|n Inet}ézeamno-

acid - t}erﬁ%@ﬁf@ﬁégﬁgmﬁw%% b1 ST i gnespHane 2o
methdrizsulptionicNcidyedtl Gxtydrxy-2nphtho[c(atid, or a hydrate thereof.

H-i ndoI 3 yI rret hyl') - am no] - met hyl } - benzenesul fonyl ) -1

- acrylam de 13.
Also @eroteer{einqozm\eeféﬁ #5R5 REeRBPRFAIZPd BN RERRIS i e8iRY [oferg to a salt of
E)-NHEhypyoky-81( +-@B=(§2-} HNn oy -BryDeyhyvg Cheyyasrmide)-mdthyl)-benzene sulfonyl]-1H-pyrrol-3-

yI)-acig orfﬁ% Wf‘ig ?)%&c/i%re%%t_ gf}%)/rﬂt a(fc%{}pyco%%mS i?%ﬁpny é()d %ngo%]g gé’ld L-
aspar(tiE)aciNqu@ﬁngsw‘orgc peld, @pctp(nido- ben20|c acid, (+)-camphoric acid, (+)-camphor-10-
sulfofit h&id@ ebprﬁrcﬁcmbéw{o)c R, ededyBlifdYiclacih earRa TS § MO hcid,
ethaneSLﬂ%(/)mc acid 32 I¥yd]roxy-ethanesulfon|c acid, formic acid, galactaric acid, gentisic acid, D-
glucoheptonic acid, D-glucuronic acid, glutamic acid, 2-oxo-glutaric acid, hippuric acid, lactic acid
such as D-lactic acid or L-lactic acid, malonic acid, mandelic acid such as (+)-mandelic acid or (-)-
mandelic acid, naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, nicotinic acid, palmitic
acid, pyroglutamic acid such as L-pyroglutamic acid, hydroiodic acid, cyclamic acid, thiocyanic acid,
2,2-dichloroacetic acid, glycerophosphoric acid, 1-hydroxy-2-naphthoic acid, salicyclic acid, 4-
aminosalicyclic acid, glycolic acid, oleic acid, glutaric acid, cinnamic acid, capronic acid, isobutyric

acid, propionic acid, capric acid, undecylenic acid and orotic acid, or a hydrate thereof.

Also in another embodiment of aspect 3 to be emphasized, the present invention refers to a salt of



acryl am de 16.

(E) - N-Hydroxy-3-[1-(4-{[(pyridin-4-yl methyl)-am no]-ne
W0 boot7/0394benzenesul fonyl )-1 H pyrrol -3-yl]- acrpdBREPTI6/066197

17. (E)-3-[1-(4- Ami nonet hyl -benzenesulfonyl)-1

H pyrrol - 3-yl ] - N-hydr oxy- acr92am de 18.

(H))BVW g%d[ﬁ Sylg'}&h%%%(z %yh yt‘ E%'”?\f’ﬁﬁr}aﬁg%‘%%ef S0 %/Jg&l ﬁ-( -pyrrol-3-

yI adﬁylwdaw(uh adasd geidg:mdzfe)neﬂaalgfaup)cbljaslmg of a sodium salt, a guanidinium salt, a
I|th|urlﬁ|'sQIyr rrf?éztgn%?hﬁ%}sm?%rc\é'c%m é%ﬁ a &Qassmm salt, a fernc salt, an ammonium salt and a

(E)-N-( ¥ 3-T1 4-pyri di n-4-yl -benzenesul
triethylgrRgPyiun st 947 P@lrat% hereef-acr yI am de 21
(E) - N-(2- Ami no- phenyl ) -3-[ 1- (4 pyridi n-3-yl -benzenesul

In stilgu%&aﬂﬁ? ébﬂ%q 51041 gégct th %e %ﬁdﬁ% ad%e?p?esent invention refers to a salt of
o

kjlycﬁrggtalpmmy‘eyhylwﬁz@q@gfgpyl pyreolt3-yl]-N-hydroxy-acrylamide with any acid
selectédﬂ%ﬁft@é graub’b&ns@mgwf Aybréomid 3cid, phosphoric acid, nitric acid, sulphuric acid,

BLp | f 1) 5 N N
acet|L§_E%<§) YCW{)Cl ac% 9ng Rﬁl‘f’ﬁ%ﬁ %g,z_ogcg CV? %—%ﬁ-f&ygrozﬁt?enzoyl)benzom acid, butyric acid,
sulphogliciic Egidrroxsic 8cifl, 1aufi agig,rmalic aci@ sydh- -3 1) -bpein gc@os(u[)-f)m@ic acid,

fuma’fc)ao]d EhdWicr Rla; Sxalé Jim@@éfrﬁéh@géuﬂjﬁjch%@ {+)-L-tartaric aC|d or (-)- D tartanc acid or
) N- Hydr benzene

mesor_igﬁ;‘crasqd %ntﬁ? a&%r%’téagﬁ]aég tQIBenesulghomc acid, me%anesulplXomc acid and 3-
hydrdxf=p-nblpift@eichamic) oF  hyeimaté YheBof. 1- ( 5- pyri di n- 2-yl -t hi ophene-
2-sulfonyl)-1 Hpyrrol-3-yl]-acrylam de 27.
(E) - N- Hydr oxy 1- (4- mor phol i n-4-yl| et hyl
Also Ln@élh@r@ﬁ@ggpipqﬂmng oflasppcé)}ltq leﬂ ergorquzecbg\ewreéﬁptd@/en% refers to a salt of

E)-3{ E)4-dinElyd msyhethryfdenkdhebdifody i pyoroy3-91-RyHydroky2adrdlamide with any acid
selecEli:d ft%gw(”\? §Mﬂ> hn%ﬁsr% c}f acﬂ% QQ é d_ngs%g%,c acB q_ngs%gﬁé ‘dkﬁ Oo%X%zs]neélulfomc

acid, GEPetRmH?@ﬁ@%@jP-@Ld[ ([*J-G@DWf'P asich(#-gpmpherr Oz e Acfde pANYlic acid
(octahbi®¥did) ddoudeysuliorCdad, a1, 2Qisulfonic acid, ethanesulfonic acid, 2-hydroxy-

E) - N-(2- Ani no- [)-3-[1-(3-pyr.i I .
ethan?ea%,‘&gplj:gaim ﬁl_omlgngc??r%? _geggl_gg}%qc_ag%ir 9&?@&8%@5 ,q%g_lucohgptomggég rbe-ablcuromc
acid, gEJami¢ $d, Arixorglutaine agidl, )nid®uificlag(d laptja- dcdi auciBay/P-ldzénaeherdulpctic acid,

malohi© ¥4 )malﬂg(lflﬁ‘c@)%rs%h = ¥i %ar%%ﬁé’zlzc{?d'rbrqg mandelic acid, naphthalene-1,5-disulfonic
ro

acid, &EEW -|2 S&Iﬁ%% ‘%‘eﬂ'&%‘ﬁ‘é’ﬁﬂdf EﬁWFIT agl_d pyroglutamic acid such as L-
pyrodiitaoyic matl -ty iplopicacid ydyalamateacaintliodganic acid, 2,2-dichloroacetic acid,

glyce o@\osyhér% dA\W F j %grbyAa)phtﬁO| CI[i %af«&chc acid, 4-aminosalicyclic acid, glycolic

nzenesu
acid, p‘_etgﬁcidoglutgncqu} 5'6'?%”1'%1?}?' é;apro%i%ac@ Hgobutyiiq acid, REPIERIE acigygapric acid,
undeAEhit/ 23PHA brdtEALIER2ABGdrae &ds6f. -31 I n nore detail,
aspect 3 of this invention refers to salts of a
onpound sel ected from
Also l(’]E)IU. Fofher grblpqgr@qupf appedl Bﬂq)tpg,¢r)1ph33|ppcb§}'\erpmse@‘_|lwe]wthq_rhfy@; to a salt of

3f[ﬂWd|ta6t§/Mlnmﬁwl t{eﬁieﬂélslhﬁéﬁ‘ﬁw wrol-3-yil-f= P‘@/Glbgy éclylamde with a base
selecgglﬂfoghbls]grc}iﬁpﬁo%iﬁjiq%%ﬁ %sm{}%/r? salg:,aﬁu)gwgelgnysa}t a Ftnlum salt, a magnesium

salt, § E9Ici@w [salt, (edoothsaem sl ferric salt, an ammonium salt and a triethylammonium salt, or
a hydpé;gr@,ter&g{: benzenesul fonyl ) -1H pyrrol - 3-yl ] - N-hydr oxy-ac
ryl am de and
(E) - N-hydr oxy-3-[ 1- (5-pyridi n-2-yl -t hi ophene- 2-sul f ony
In yell StiH Andthgp gmbadimaat pf dspacBytd aeredehasized tr&rpreﬁcehdnmh@trte% to a salt of
f
)-N= k{ 8:‘25&;93 ?P@ri@n@ﬁ]g%ﬁhﬁwpengagf%lfs f epg/da c'g)pasr*]é)@é with any acid
Se'ecéeélfrlom the @rG%PQﬂ‘iS'ﬁi'rlQrﬁf §yirebrorgic peigl m'tUW%IpPOSpaorWé’ﬁHe%'Rﬁ‘H’f'c acid,
toluesadlifonicaacidGabl GietHah&salphoni@adioas ydidte Stdof. a ferric
salt, an ammonium salt and a triethylanmonium salt;
and the hydrates thereof. In an enbodi nent of aspect 3
to be enphasi zed, the present invention refers to a
salt of



(E)-3-[1-(bi phenyl -4-sul fonyl)-1H pyrrol -3-yl]-Nhydro
xy-acrylam de with a base selected fromthe group
W@ oogiost4nsag of a sodium salt, a guani di ni um sabCT/EP2006/066197
lithiumsalt, a magnesiumsalt, a calciumsalt, a
potassiun1salt a ferric sakB3-an amoniumsalt and a
i et hylannonlunlsalt h drat t her . In. .
Also E\“n\é?f RdrangiRgoameRsieent of ?QB%%% %S'?ﬁpﬁ‘ﬁﬂ e, Infepon refers to a
salt gqiE@Blenytirokya¥-EIrGipgridin-2fyetheplhane - w&d)rtyl)dﬂ -pyrrol-3-yl]-acrylamide with any acid
selec(e%‘)frowl' Wgﬁ%ycoﬁsétr% [oflL-(ag;gaZt c(é|0|d camphor-10 -sulfonic acid, benzenesulfonic

-an1no -net hyl ) - benzene
acid ﬁnafw%m;rcTSU or}up ﬁw qg]iangsulf9r|1| ager% gﬁilwgorw 2¢{d. a%lyyd%yéthanesulfomc
acid, Sabletadletk-I-s.0fonit heeidg hepHihataesl SBdisutgniofaciay dydéibatraeid, cyclamic acid,
. - pho: u
th|ocygagl|ec%’c|éi, %g IﬁgFlgtro‘la et@g&gand &ycédgﬁos?ggrl%cacgitl)% ea?]eztgtlgrjggf
aci d, 2-(4-hydroxybenzoy|) benzoi c acid, butyric

Also @Cyjell stillSdhbiPBOSAbddGYdnt 6 &pbél.3 Rk Infphasied, thle PrHSER iAGNEbN refers to a

s TR PHS BB Dol IR B Ly o Bl S i s
selectegrftoar fhe geip foslirting aka equmsglgrat@amgmmmcqad Plithium salt, a magnesium
salt, 4 calcul;?ﬁ 8 aafotd2siahisdit, of fefB 391, o ahRiohRimPit Gnd & HRAKYIFnmonium salt, or
acid gearlc aci d, tol uenesul phonic acid,
a hydiale Higree ul phoni ¢ acid and 3- hydr oxy- 2- naphthoic acid,
or a hydrate thereof. Al so in another enbodi nent of

In an %ﬁﬁs&ﬁneﬁ‘l ot‘ Qspggt 3eth? %*’ezﬁ%ha% m%%%grﬁt IN%H%? F@g to a salt of

rs to a sa r oxy- 3-

E)-3H-{birhenyl-2- Sy'v‘canylévﬂ 'HSPV']“" ]ﬁW‘Vd&?WﬁEi)"a%’PhXVI*) %gﬁ%eﬁ%'eded from the
grou;SbId;rfs@l’Y)d §f- 2l sddtiypy 6810z Geanyinunaesly laambghesivint daltamy aacdidum salt, or a
d fromthe group consisting of adipic acid,
rwdmfagg%%fblc acid, L- aspartic acid, benzenesulfonlc
acid, 4- acetan1do benzoi c aci d, (+) canphori c acid,

In anérﬁréremﬁ@ih@ﬁrok Qspett (b@Binfor@6hphaseaing fréseAGEN(RCERAND & salt of

d), | spl f oni i,d hane- 1 d
B ,y'3'g?ﬂgﬁ%@ﬁ%ﬁ%{é’%ﬁ%’hﬂeﬂ‘i’h@'ﬁ'ﬁ%&yétéﬁf'Hlée,%ggqﬂSpg?ﬂyg 1H-pyrrol-3-
YUa®wmddeW@Tmecaﬁeﬁde@&bm@ﬁamwwﬂan$ﬁmgg@ﬁpﬂgpacamj@Mpmwmamd

acetlcgalaét’d-: QRERIRNMGIeRGLE, fuPra@A AL EQRIn Rl Shali@hdid, 3k &5d, Shuric acid
2-oxo-glutaric acid %%UTIC acid, lactic acid such

and ragthagepulphyopig a%l‘?ﬂa@ﬁ’drﬁtelt %9'c acid, malonic acid,
mandel i ¢ acid such as (+)- nandellc acid or (-)-

Also fﬁ%ﬁtﬁ rJ an%nt &%?%ct@ oetgéeraa're%(ngh%geg otﬂé Bre@&t%iantlon refers to a salt

ene- 2-sul foni ¢ aci otinic acid, pa
of ( EEHTthrOWGQﬁﬂ@%Wd”%?Ul @Uhglh”ﬁg‘ylta%w Beft)hen %eng@phfpnyl] TH-pyrrol-

3-yl)-Byraido aiits aBg beld sEyabamort tiCyreup tdnbiswgadniLaasadbitl acid, L-aspartic acid,
ethar’% Lﬁfog alg,d B%?n?ch%ﬁd G}Séng acg!I %ég{a?%%?&ggédc%ae%&& acid, malonic acid,

cyclagi MS&Q“PWQ:N'% cg@p@c atgqi )g@@qriic@cig@p@j palgjtie ia@id,:rﬂf @dnydrate thereof.
glutaric acid, cinnamc acid, capronic acid,
Also m%ﬁg@ﬁy ré*r:),ﬁ%g ngg{ %’ag;ﬁe&:?g gt?ql rgorg%}n%hasgz?e %9%%:%{? glvennon refers to a salt
of (E}-Neéweroky-3-AHS-«([3-(1 Heimawl-Reb)-etwboeihyeaminameisidenzede tsolfdgl]-1H-pyrrol-
3-yl) V\%Wé‘rﬁ@b 286 o bhles RIS thé‘% Uﬁ bd?%sfr%fcﬁ%%oct;h@m Qal® %lgtua@émmm salt, a
2007/ 039404 PCT/ EP2006/
magr*csgymﬁ_a WW sgl t(qn ?rﬁm?rw[nzs?ltland a triethylammonium salt, or a hydrate thereof.
H i ndol - 2-yl)-ethyl]-nethyl-am no)-nethyl)-benzene
In stH?Hrlloftr%rr])é,nl) erghtgﬁggp%l:t 33t'o @él r‘)Ior@% hé&@eSQh%r{a n@mp@rﬁ?n refers to a salt
sel ect ed romt € group consli St ng or a sodiumsalt, a
of guanidiniumsalt, a lithiumsalt, a nagnesiumsalt, a
E)-3qa{4cdimistyamiromethypséinasebuiony)id H—pyrl@l B-@I-NiHgdraal- écry@ﬁnde with any acid
selecﬁe rogttgm rﬁgpl} (tzon%gtgr]gaofgt S| heotngno %P bru&rgcﬁagéeh acu? C|tr|c aC| maleic
3 to be enphasi zed, the present |nvent|on refers to a
salt of (E)-3-[1-(4-dinetylam
nomet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac
rylam de with any acid selected fromthe group
consi sting of hydrobrom c acid, phosphoric acid,
nitric acid sulphurlc aC|d acetlc acid, citric



sul phosalicylic acid, maleic acid, lauric acid, malic
acid such as (-)-L-malic acid or (+)-D-malic acid,
wao pwvans@oaci d, succinic acid, oxalic acid, tarper/ER2006/066197
acid such as (+)-L-tartaric acid or (-)-D-tartaric
acid or neso- tartaric aci dr3enbonic acid, stearic
cid | uenesul ci d, nethanesul ph oni acid and
acid, ma}rf?ai;g)aycc?n ?‘%\% toh F@c@at%ncagd Zal.}wapg B R Flrée(ﬂulphomc acid, or a
hydrafd therepfn sti || anot her enbodi ment of aspect 3 to be
enphasized the present invention refers to a salt of
(E)- 1-(4-dinetyl am
Also Wcﬁ%? er BERYBREY t‘,Pf PRS0 PRINYE PBPN2SIZEY, Thenpreseat iBy@pigrefers to a
salt oy | @NBge( 4Vhl|rhé’tylaﬂﬁyloﬁhélh§jl beﬁﬁn@ﬁllfeﬁill f1“-DWrrbthleN$nycﬂ}oxy-acrylam|de with

any a%% si’?lesé edr}%m the lglr?ug c%ns%im% ‘of I:azcocbm ?cug: Ld%spgr’nc amél &ﬁane%ﬁfomc acid,

enzenes enzoi’c
gluta@m)ac@aﬁpﬁqﬁcidc&@h 8l D- Igct);.a@gmph@cnq_gc@ uhdlenig ecicaeyglamic acid, salicyclic
acid, €aR6N¢ hdd g@taﬁlc a&@ﬁﬁdi@é?rhﬁc 864, &) a nplesteekeoil foni c aci d,

et hane- 1, 2-di sul foni ¢ acid, ethanesul fonic acid,

2- hydroxy et hanesul f oni c aC|d formc acid,
Also gastihertattier emaedirdent geadpiesti3cto @e irmb,re &ﬂ@iaﬂﬂéﬂj@”&tmeﬁeot iagdntlon refers to a

r

salt OPE?E l['f:ﬁl o%ﬂét?lﬁrgﬁg@?thylgc{eg%%?%ﬁg@?d s%%opé(g] Q! h?gr?%))l %Cryall%mlde with any
acid splepteg JW dhey@repr consistig ©f delPeneswplindis] ped.abpreagielirnis acid and
naphthaipndyB8d®hic @ciacird ngtrafe-thers@ndel i ¢ aci d,

napht hal ene- 1, 5-di sul foni c aci d,

napht hal ene-2-sul fonic acid, nicotinic acid, palmtic
Also @ctitiangyyar egrbediment of asved Stadh nzpse emphmgized) Ithet riedeot iagdntion refers to a
salt &y(és @J[pﬁLcﬁmagbﬁlmoﬁquad@hgen@QJngnw LA m&sa:nwzmwrg)g acrylamide with a

| or oacetic acid go ceroph horic a

base felﬁgaq %Qg; tbe ﬁ@ﬁﬂtcwmsgn%e @ wy Iselya ¢ ng@iuw sa?t a magnesium salt, a
calciutn sait, angrainbaiyro IsalCaraic tdethgiarymomum salgor @hydpdtetrereati d,
glutaric acid, cinnamc acid, capronic acid,

|sobut%r|c acid, propionic aC|d capric aC|d
In yet 5ty @8 %rrﬁrrtbogmeat %{ﬁapqg‘t Biq pe @egeoem%\@s%edh%rpéqs(gnt invention refers to a

salt of ['Bﬂ\equdroxﬂﬁﬂ} 5-pyrigibi2yI-treopaéieer-s e HBAbI- B -aspeaide Jith any acid
selec e(a Fc?m eMQ h%? pz%?r?[ﬁsﬁ ngﬁnggr%won{ oméggt lpﬁ)&pﬁ&r egosl’d téblp%unc acid and

methﬁ?ﬁ%‘?WIC %@n‘ireﬂ"e@@ﬁtbﬁym 1H- pyrrol - 3-yl]- N hydroxy-ac
rylam de with a base selected fromthe group

Also ﬁoy%%ﬁ?tﬁHngtg?r?gmbgdﬁ%gL%gsﬁ% 6? 91015 e@é‘ihg%’ %Jﬁl"?{ @%:p%ésea invention refers

to a g3 o 5 iNamvd ey -8+ 1-65-yedini2ey - Mpheneaaasua‘nmtirﬂll-umrsb?p yll-zandaraide with any

acid $didcfldMehARERRLY %r%%hﬁg ofLaspAtiO ¥ AtandUBEEOLcid, kitidket acid and 2,2-
still another enb nt oF aspect 3 to be enphasi zed,

dmm?ﬂ%mw?%g%ﬁfaPWV%ﬁiﬁﬁﬂ refers to a salt of
(E) - N-hydroxy-3-[ 1-(5-pyridin-2-yl -thi ophene-2-sul f ony
Also I!rw)yeg'stﬁaﬂgﬁépémb%dﬁ‘r#ehf &%@Méc@g?djﬁ %Eeher@dﬂ}és@e%l 9\8 p?‘t%leﬁtqﬁ\%qnon refers

rom t roup consistin dr obrom c aci
toa sggloa ﬁht@yg 21[}:- 5aer|€]|n Zgthtﬂer]eCZ sc%fplall )-1H-pyrrol-3- yI] acrylam|de with any
acid ts@lebtedﬂefﬁjM ftad | goldC icohsanty et tbiaaesubmn@niacid aGktken@lféhic acid and
9404 PCT/ EP2006/ 066197 - 33
rmph&ﬁg&QESM%n% g@i?rgﬁg %&é%ggnbodlnent of aspect 3 to be
enpha5|zed the present invention refers to a salt

Also RfyeEstilMnbufsH dhbsaidrehilor(apdy B itcd!569mgrSYémﬁhaélf_H@Jhﬂ—‘\@%re%eﬁt%\feﬂnon refers
rro
0 a Sl B IR R S b B b et B S ER P grappyqie win 2

base elpctecingh the-gt@swhsiging of @eddiim baitna gnesdinifronalt a nzagnesium salt and a
calcifth BANE-aln2rfll Bleboni ¢ aci d, ethanesul fonic acid,
dodecyl sul fonic acid, 2- hydroxy et hanesul fonic acid,
napht hal ene- 2- sul foni ¢ aci d,
napht hal ene- 1, 5-di sul foni c acid, hydr oi odi ¢ aci d,
cyclam c acid, thiocyanic acid, 2,2-dichloroacetic
acid and gl ycerophosphoric acid, or a hydrate thereof.
Also in yet still another enbodi nent of aspect 3 to be
enphasi zed, the present invention refers to a



salt of
(E) - N-hydr oxy-3-[1-(5-pyridin-2-yl-thi ophene-2-sul f ony
wo »eotiBqaysrol - 3-yl]-acrylanmide with a base seP@ERTNG6/066197
fromthe group consisting of a sodiumsalt, a
guani di ni um sal t, alithium8att, a magnesium salt, a
cal ciums pot assi um sa ferric sa

In anaﬁmﬂir’rﬁm a@lls;i_)ecgﬁ 60 %e rtnrqaétltchlg %{W%Feﬂntrgeaqresengpvenaon refers to an acid
additioy drsstte ¢fhe (EadFhydtany-a+i1-Eriiadi Hriandl-2of -t ectthyBammobeethyl)-benzene

sulfoﬁmrﬁl @%It@yﬁl Hﬁamﬁ@%tp ﬂ?%@&i s'e@ft%@tfr'o%nthe%fr&fp coﬁwgstﬁrg of phosphoric

acid, (sp_i})htgm[afd( fﬁeﬁ‘héﬁ% mtac gcacli frgeﬁe)q; )acuj_ I_fprﬁ%rcrqﬂd guciﬂn]c *N—Ch)?tﬁl'ﬁ acid, and

methiesalptionlcatidder amydratethbrasfe sel ected fromthe group
consisting of a sodiumsalt, a guanidiniumsalt, a
magnesi um salt and a caIC|unrsaIt or a hydrate

Also intrereseifodiment effspere P te hd BiaiamisHier @ﬂp%'é%tthespr{ﬂ%?”b@%?re refers to an

acid efmitassAeek, (E)Penyarieent- [4L r[w(zm in@6)-20yBf iy - BB a B b f-methyl)-benzene

sulfor$_¥'l?[)1ﬁ|do(¥|r %r-ﬁf%crg?rﬁée %\/ﬁb}é h%flld sg}ﬁcteg roWEtP%?/rlobrp E)%‘ﬁ?térﬁ) of ethanesulfonic

acid gutammgqq nmlqnlcpyudrsﬁhcyghc ey:|| camcprw me e ghitarie aanyor@d]ydrate thereof.
selected fromthe group consisting of phosphoric acid,

In an%éergel%ub%é|ﬁﬁﬁc% g%ﬁef:gsct%g)ﬁérb%%emgfaégrlnaqrals% ft:rliegorec[sgﬁanvennon refers to an

acid std@ian bat @i )eR-[1H4rdimetyladnanetiaylemretdsaliasiH Bipemol-S-yaeN-oldroxy-

acrle‘HM@WHygr\'yaatc% s%ié@t@@ﬂgm trél g$8.rp' &a@&ﬂ% %186ho§mﬁgééﬁa @BIp}Q.]Cnc acid, acetic

aspect nor e enphasi ze present 1 nvention
acid, Fifceac, rpele@ agg{ fumarigac Ej;uqq_nmﬁ@dr(as@&yc g}ﬂd(elnd[rgptrcewe%ﬂqh]_)mc acid, or a
hydrdte theided. - 2- yl ) - et hyl ] - met hyl -am no) - net hyl ) - benzene
sul fonyl]-1 Hpyrrol- 3-yl)-acrylanm de with any acid
selected fromthe group consisting of L-ascorbic acid,
Also |n-agstherr emiedigtentof aseqchérpe@mP@rﬁPL&ar@mpaaSIzgriuhemeéerwr/@ntlon refers to

an ablacddbiﬁorﬁ%éld os oks- [a.°<4 B}nte@namﬁona&hwib&rzehesbmﬁw GHRGrdL3-yI]-N-hydroxy-

ooy T Bk £ oA QP EI P SR AN f PRl ic g9, gtamic ac
malohiy d¢ichtselicytisraeidf capping@cid@na gotatie rcie b e dydretatheofof. aspect

3 to be nore enphaS|zed t he present invention refers
Also anﬁ@%?én%no@%enb%%mct %@[t}w %/)arng.H TS gghj‘r)ﬁ%s%e% §e B'@?ﬁ"é Hréennon refers to
an asiulddoitign Jsalfl ofKE)ya-[N @d-dinBtydn)inanaatiyli-aenzeeeswifdnil)-aHparsa-3-y1]-N-hydroxy-
acryléﬁhgglg#gnyfgc%@efelaéd GoAUR %Qtﬁbséo%ggtnr o@{olu@né‘s‘a@ Eenz@nesulfomc

uani di ni'um sa esi Um sa I um sa
acid Q?Pf%ﬁﬁ'?@m?tﬁﬂf%ﬂ JeidTg pﬁ'”t'tfq Bt AR tipreetal t, or a

hydrate thereof. In still another embodi ment of
In stilfér?)efei et%gscgmgrg lofggpg%;te{r%;ﬁ_%grﬁ F%ﬁ{iuﬁr glﬁrﬁ@{s%%gmte br%é/e%pﬁt\/grﬂion refers to
an  grisireadeifion bealt exfe SEHN-BYHOXY-3HR Spyridit2-g-tRiohene-Brpelfopxy 1Hreyrrol-3-yi]-

acrylér%ﬁélmtﬁi%ny\’e&@ s@lBMed b thé@ﬂo@&b@r@sﬁﬁgﬁﬂﬁ M&@plﬁ)ﬁ%ﬁ@d, sulphuric acid and
uri c aci acetic

consi stin ric acid, sul
methanesyhogicy %%\d Or%ygraP%B?rS?c WO 2007/ 039404
PCT/ EP2006/ 066197 -34 acid, fumaric acid, succinic

Also ?ﬂCétFPI anQ?ﬁ@rl erﬁbcﬁlﬁﬁé#rt oﬁ&ﬁ)@ﬁt‘ §tda§é ﬁir pdrt@:‘drar %mﬁﬁésﬁe@qqe present invention
anesul cﬁ oni ¢ acid

t he
refersS{o qzr] aciq, aqitgn %‘H’(%((ﬁ' H%—h}fdr(m/ 3e{g [S%@f”d@ 2t)6 trb%)hﬁ%er%sulfonyl 1H -pyrrol-3-
yll-aceyigohias witte dny ddie s@eatssieidm itHevg@olp ansistelgesf sthaoesalforgaddid aid cyclamic

id, bF ysrdtd h%‘é gimetyl am
a0 norré“L benzenesul fonyl)-1H pyrrol-3-yl]-Nhydroxy-a
cryl am de with any acid selected fromthe group

Also G’OﬂﬂileﬁrbﬂhergerﬁESodlrne:’rhS@Déélieet fﬁ&j B inLpaRRF binBhadikd, the present invention
hanes

refers Eo ﬂ-? éde Ctlr]olggsia ?E ﬁy ?x.y [?((’ CIr| m-%-ﬁ‘rrt %en ésul%nﬁhH -pyrrol-3-
cycl amc acid, salicyclic acid, capr oni c acr d

glutaric acid and palmtic aci d, or a hydrate thereof.



Also in still another enbodi nent of aspect 3 to be
nor e enphasi zed, the present invention refers to a
WG 2000/08040E) - 3- [ 1- (4-di met yl am PCT/EP2006/066197
nonet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac
rylam de with any acid sele8ted fromthe group
nsi sting of to e honj ¢ aci d, benzene ul foni
oS0 it AR il IRECS. T 5 B1OHE ] GRS 0n chy/aEEa IPhorc  aci
benz¢riesulooit acidlasbnaphthalené-R-salftoicteeid, erdiydiateghé¢redf aspect 3
to be nore enphasi zed, the present invention refers to
salt of (E)-3-[1-(4-dinety
As a%'&%ﬁh’?lsahé‘?@@w% PERSAYA 9f t@ﬂ”W'P%P”V§”9I3f'eNE%W gieyaligwing group
may b&/maftioded: W t h a base sel ected fromthe group
an aSQ%ggMu gmglts gf 1(6-33[9% Hmewr%goaln?ettwg%zgﬁglmlz]% %P/rrd’t‘ 3I’YC] -N-hydroxy-
acrylgmige wigh prpeRligiBA¢dim salt, or a hydrate thereof. In yet
an a8l iddbitignehiher (Brdyags- Hiﬂt’étyle@rﬁncﬁWberﬁeﬂi&uIlﬂﬁlylljrﬂ)lﬂ-@yrrol-&yl]-N-hydroxy-
acrviE .Qa&izepr ge present invention refers to a salt of
y?ﬁﬁ-tt%9ﬁF8i§-3 [1-(5-pyridin-2-yl-thi ophene-2-sul fony
an atiy -atidifprpypalt of {B-3yl1i(4-dioreiaarinatestwl-bénzampu éaniyich 1 H-opra-StyddN-hydroxy-
amwgmgghmmea@ﬁgggdcon5|stlng of hydrobrom c acid,

oric a huric acid nd met han ni
an agt%.a&@'t'm sgt ﬁi&'%a? [éth H'E}e&’ NinoRpedly P?Pzﬁ%etsu@”uy'ﬁ ré‘ﬁﬁ'é/ﬁ"\"hydmxy'
acrylgnbediterstic afid, aspect 3 to be nore enphasi zed, the
an a Bea%gﬂﬁ aé\}’%ﬂ?%}%ﬂ“ fﬁﬁ{eﬁjlangrﬁbnn?et@i;Fer{z%ﬁegglﬁog%le1I-2|pgrll:l -f3byH-yN-hydroxy-
a”W¢W”%Wﬂ%VFW@F5§PVVT”§@ryIantde with any acid selected
an atitl Gladitibre s@t‘ ot fE)c3Mng4-giriengandifiontetifs-peizbhesuludlyighi H-pyrrol-3-yI]-N-hydroxy-

cid, cyclamc acid and 2, 2-
amw%%Q%Woro %%m20|d or a hydrate thereof. Also in yet

an ag |qdﬁlt1@m<§@lhet (Brldds- Aty IatinaRgiet bergenasu gy irbiyrrol-3-yIl-N-hydroxy-
amwﬁﬁﬁ@aﬁha@ﬂea&$e present invention refers to a salt of

B

aWW¢m©ﬂMMMGWQEGGp consi sting of toluenesul phonic acid,

an aBgnwenssuki oni E«) ezl ﬂdm%nnmmwﬁene%uwh? @nipgrr@@w N-hydroxy-
rate ereof . Al'so in yet still ano

a”“@h%%ﬁﬂ%@ﬁ?”%?m%spect 3 to be nore enphasized, the
an agd esléitivn isalv eh (i )er[1+(etieretylantimnaetig@bénzefiesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-

TESE kagggg%g g- [ 1- (5-pyri din-2-yl -t hi ophene- 2- sul f ony
amy{ i ! rrb -3 §Uh§acr ylam de with a base sel ect

ed
an agig @}‘#ﬁt'% sgk 6LF) +-dimefyipranonetybaensaesyifany!)-ah- py”o' -3-yl]-N-hydroxy-
acrylghiagwih thamdsdptohic sgaidpagnesi um salt and a cal ci um

[ f .
Y RO T -
acrylgyeide withglptemeLAck  enphasi zed, the present invention
an ati@fRb%orl QanBf @9'-3-1[1 @-QiﬂteréPrﬂntﬁtaéthyl Qénzenesulfonyl -1H- pf/rrol -3- yl]rl]\l hydroxy-

i (1-[4- (([2-(1Hindol -2-yl)- ethy
acrylé}‘p zie gm %?y ﬁ%?cilﬂ” ) - benzene
an agidl ddditign Baltl b (5)F(04(4-BimptyJanziamyatiarbere st FongligHairat3-yil-N-hydroxy-

angﬁh@@Megm&thkhhe gr oup conS|st|ng of phosphorlc
urlc acid, acetic aci

an a%ladid't'% ﬁgt °t (Bt +- Q'Ut?&y'arﬁ”'Q"”éF‘éhy&berBi%SP'@”éi'& |“d pyré‘h& y'] Rehydroxy-
acrylameitidraitreglutbapdard, aC|d or a hydrate thereof. Also in

I f
o 280 SORORLIPS 15 B3055kn e ) B BB S omt prvvrons
acrqu@,@e Mttbyprt%pesummmc acid,

an aéE)adN’ubW da10%Y (B=3[A(§-4im(ebyliatnifchidtihynden zedesyfony i@t Byl ol 3BAIIN-hydroxy-
no b nzene

amW%ﬂF?Wﬂ% T&tﬁfmﬁ%m 1% tyl)-acrylam de with any acid
selected fromthe group consisting of ethanesulfonic
acid, glutamc acid, malonic acid, salicyclic acid,
capronic acid and glutaric acid, or a hydrate thereof.



I n anot her enbodi nent of aspect 3 to be in particular

enphasi zed, the present invention refers to an acid
w@odai7osam salt of (E)-3-[1-(4-dinetyl am PCT/EP2006/066197

nonet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy-

acryl am de vvith any acid setdtted fromthe group

nsistin ric acid, uric_acld, aceti
S i T B e L R R M R R Y R
acrylacidelwittoxaphiheleae R-dulpmaicreeidhamiesul phoni ¢ acid, or a
an aabfdidahﬁw tsgf"%]e?é =3- ["N §8m1e@la€mm all Sgﬂieﬁ’és[f?dﬁh Q|f-| p%&?%%] N-hydroxy-

in partlcu ar eriphasi zed, the presen
acry'?rﬂ'Q%thh pHMfiePefs to an acid addition salt of
or a HyHjate3hérdef( 4- di net yl ami nom et hyl
- benzenesul fonyl') - 1H pyrrol - 3-yl ] - N- hydr oxy-
acrylamde with any acid selected fromthe group
As anog1es [lldgtiakis seft aeqorioes @preshi ef taig indentign anvaeriecelgeted from the following

groumbpw @erdiohsh: salicyclic acid, capronic acid and
rate ther eof

t
o Eibodihnc ot ol O H PR BRR QPR ESNReNE ey s
acrylarhide pittegf@aphorigeent i on refers to an acid addition salt

d (Fhareidn [ dai AordiE@BYH) AGy- mﬁLz _thiophene-2-sufonyl)-1H-pyrrol-3-yi}-
™ Thenzenes I?onﬁh%@?ﬁl—l-%yrryoaﬁ?g?s*r yd?po)fg‘,e_ -sulfonyl)-1H-pyrrol-3-yl]

acrylafue, Wi ngaaRGstRSiRAceei d sel ect ed from t he group
an aIIIIhS&lCEittIDmgSﬂjf d¢f ol(E)ereElnbxyFBeli(B-pycinel-yI Wieophe meg-alifooyl)- tH-pyrrol-3-y]-
acryl?r%é’whﬂ“ e 2-sulfonic acid and palmtic aC| d
rate t ereof. In still another enbodine
an %%dpe%qd't'gnt éa'beofu rﬁEH\équr@iyﬁa[ﬂ (ERYIEST iﬂé*aopheﬁ%Zﬁv'f@ﬁ\élhiH pyrrol-3-yl-
acrylarii€with &@RarfeedigfoBictadid, an aci d addi ti on salt of
) - vdr - 3- [A:- i B idi,nz 2-) | fan
{50 S g oS DB 2 i a1
acrylgrpigevither g eoey!beme i ng of phosphoric acid,
an &l p&wmbﬁ ani dofamel) N nmrds;@«raqwds @yrethzzymmmen@Q s@fonyl)-1H-pyrrol-3-yl]-
acr '%{ng he th ereaf . |c @ ! still another enbodi ment of
VUi pgh benegey Lép n'Fart ¥ cfjul ar enphasi zed, the present
an  gqmy earditon salefdr $E)Ethmﬂ0>erfﬁ [d-(Bceficin Dyi-tedhieneg-sulfony)-1H-pyrrol-3-yil-
acryle{n@ie\%hmﬂfé%%hénglz[sg-l KoPicBgfal di n- 2-yl -t hi ophene- 2- sul fony
rrol -3- yli) acrylam de with any acid sel ected
Orarff”d?‘f'ﬁtf‘% fgr oup consisting of ethanesul fonic acid and
cyclamc acid, or a hydrate thereof. Also in still

As a %B%t h!%[rat%’%éﬂ%d%@%g% as%ga%%tf tH’rJS |F1\93np(91 %r& oH§5é|é&éU Hm the following

hasi zed sent invention rs to an acid
QFOU%IW bq BeNtieagd of
an aiff)adbltibyy daioxy {B-3[1({-Binfeylidntihdmelryy berizBhe3pif@ie4 A-prid |- BATIN-hydroxy-

- rol - 2007/ 039404 PCT/ EP2006/ 066197 - 36
acry'%/'%'f%g@%k{og%lodgaypt h any acid selected fromthe group

an agidresidigen mgt of (RicHldheguyomneetitbenzendselfnrhddwyTadiyg-N-nydroxy-

acry@magwa}n@ha@@@%hal ene-2-sul fonic acid, or a hydrate
n

t | t di t
an atg SR AL ah o L ey e Bt B ERn e PR R Rhveron-
acrylgmiodeipith malgnibecidrent i oned: an acid addition salt of

an a& E)adgh&;]- sglf" oﬂ' Iﬂe.i[)fl @-mnem r%nlﬂéﬁllyl benzenesulfonyl) 1H-pyrrol-3-yl]-N-hydroxy-

- benzenesul fonyl )-1Hpyrrol -3-yl'] - N-hydr oxy-
acryla[uife, WHKPREC 854 h phosphoric acid, an acid addition salt
an acifl edH}ier3-shiflof 4&)ei-IMed ylln&mlamﬂmmaaﬂiyhyenzenesuIfonyl)-1H-pyrrol-3-yl]-N-hydroxy-

acry|ar98é‘ﬁﬁ%éﬂf&érﬁe‘%ﬂ%‘ﬁnédé‘dpyr rol -3-yl] - N hydroxy-

acrylam de wt lerc acid, an acid addition salt of
an agi E)adgl_tl?rl_S?lupfﬁ Lﬁe’,’l—[)ﬂ %H*WSW&W'@%WW benzenesulfonyl)-1H- pyrrol -3-yl]-N-hydroxy-
acrylarﬁ&@%ﬂﬂ&ﬁﬂeﬁ@ﬂyﬂnkeﬂ;bﬁ pyrrol-3-yl]-Nhydroxy-

an amg ra\éd?on sglt W]L t(IJ:”B 3”& Q|mety %wgdmethyl -benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-

acrylamide with p-toluenesulphonic acid,



an acid addition salt of (E)-3-[1-(4-dinetylam nom

et hyl -benzenesul fonyl)-1H pyrrol-3-yl]-N hydroxy-
wa@eooglozgande with oxalic acid, an acid additi onPGEEP200§/066197

(E)-3-[1-(4-dinetyl am nom et hyl

- benzenesul f onyl ) - 1H- pyrrol -38yl ] -N-hydroxy-

on o2 R0 28 DR PO B s SRR iy aneroy
acrylarmemwenmuérfeemymo)mhddpyr rol - 3-yl]- N hydroxy-
an a8 réﬁhiﬂgﬂ qgt Wf &Iﬂ 3‘5[‘4| PBM{e'th;arﬂﬁdnqjethy@Beragﬁé;uMg ﬁH‘Bero? %lyﬁ] N-hydroxy-

am nom et
acry'arﬂ%?]‘é’@h%@ﬁﬂhﬁléﬂﬁf?f“'RW”WPO?”"S yl]- N— hydr oxy-
an aéi¢ragbiaon dait of (H)-3(ae4-titedtintnonsethydbeérttemasddifdniyipnHSarrdi-39f]-N-hydroxy-
: tylam nom et hyl
acrylé'ﬁbe \%’gé]éaslﬁ% g%‘)g/rﬁ) 1H pyrrol -3-yl]-N hydroxy-
or a hygieNe therpefe with citric acid, an acid addition salt of
(E) 3-[1-(4-dinetyl ami nom et hyI
enzene -1H tro
as argB0 PR BRP =Y arbblRY ottt A hPHE A g swtsiod g he
follov(@)GF@JF{rmay(UFrrdq%mm%ﬂl am nom et hyl
an aéR)eanféjﬂ@ﬁUE;Ile e tih Ry - [1-35 B - X6 P es-2- sulfonyl? 1H-pyrrol-3-yl]-

t h succinic aci an aclid addition sa
acry'?ﬁ?'d%ﬁbth @e‘ﬁi”e(sﬁ' PR ami nom et hyl

an adienadeiies ukélonaf|l XE)INHRpiroxyed-[4 35-yyr]d+n|\]2—hyid0mye-2-suIfonyI)-1 H-pyrrol-3-yl]-
acryl?rﬁdr‘ié(l/vﬁ‘r?b g’ﬁﬁe%% hgg@g@@sul phoni ¢ aci d, an aci d addition

- (4-di am nom et
an a%n%‘@ﬁ'@%u??lbn‘gfl )( 1')'+hW?>Wt?1 [_1365-9yr]d|nr<@_ Hsﬂa?%wﬁgye -2-sulfonyl)-1H-pyrrol-3-yl]-
acrylmwbvametd@emmsrh)nglautjam c acid, an acid addition salt
an dee(%ﬁlggll:.]%?|0ﬁ FI) oi?‘ngy -g%-g F%ﬁ-%l tl'aophene -2-sulfonyl)-1H-pyrrol-3-yl]-
aCFV'%ﬁ?WW@éSW@W%‘&Ialc@y@dl c acid, an acid add| tion salt
an &id (&aitidn [ lal( 4otdi E'm M*Cﬂéﬂy-ﬂ@%-ﬁ&rﬂﬂ-z I-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-
acrvl Ig gw 51 Q %5 + Ecyr Irdol 3-yl]- I\I-¥1ydr OoXYy-
viamie i e h\?“‘ 3%8?8 %'%acid, an acid addition salt
oram'ﬁra(eE)\ersof[ 1-(4-dimetyl ami nom et hyl
- benzenesul fonyl )-1H pyrrol -3-yl]-N hydroxy-
amde with glutaric acid, an acid additjon salt
As a Bflrn%/q%r |Ilgstfa£|v? aalbqg FVP é‘?ﬁSpﬁﬁt[ﬁ (gtﬂﬂil'nvennon an acid addition salt of (E)-3-[1-
(4-dimdsgamenesthlifbenydngsuifbhyyiHmiro33-yil- N-hiirbyyelrcopamide with methanesulphonic
id A ¥ AMidegM t h p-tol uenesul phoni c acid, an acid
Aol e oo ot (E)- 3 [ 1. (4 di metylani nom et hyl
- benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N-hydr oxy-
In ana@dbyhis@hice aWi)dch3 Refzie nessdl pirirr empedstted, M2 Bl@ébﬁ DBEAOA refers to an

acid P%E|t|§f?€%£ QG?I%)SJ | (4 §|Zr1eﬁikn§ﬁ<{r7get}%/ggér1tz ﬁ)&ul?o%k/ 1IQ pyrrol-3-yl]-N-hydroxy-

acrylarﬁ,é@g@q&p@eﬁd{%ﬁlﬁ? lgjoup ppriﬂﬁ,ﬂpg)q)f_qgorypqhapq.qw(ﬁ @glyate salt, a malonate salt, an

oxala@Cdatt laAdTh ARtHahéduipRaRIN &l @neydrathetBani ¢ acid, and an
acid addition salt of (E)-3-[1-(4-dinetylam nom ethyl

-ben zenesul fonyl)-1H pyrrol -3-yl]-N hydroxy-
Also maanydnaaedidentwftasperBiie bé & rawe @artiorlareenippesizedethe vegsedfinvention refers

to an acid addition salt of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-
acrylamide selected from the group consisting of a tosylate salt, a benzenesulfonate salt, an
ethanesulfonate (esylate) salt, a naphthalene-2-sulfonate salt and a palmitate salt, or a hydrate

thereof.

In a further embodiment of aspect 3 to be in more particular emphasized, the present invention refers

to an acid addition salt of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-



As another illustrative salt according to aspect 3 of
this invention any one selected fromthe foll ow ng
w@e@ap3grmy be nentioned: an acid addition sal t POf/EP2006/066197
(E) - N-hydroxy-3-[ 1- (5-pyridi n-2-yl -t hi ophene- 2-sul f ony
I) 1H pyrrol -3-yl]- acryl antd®-w th phosphoric acid,
cj d addj ti

acry"‘t’\“:*j’e Wﬁm%ra&%f%mﬁ‘i??@ tW‘?L&P HOSPP of MCFINER RS AR i, oxalic
acid, Imelohie-apig rand meBaydslpharce adicant alydnaté thersef hanesul phoni c

acid, an acid additi on salt of

(E) -N-h dr oxy- {1 (5-pyridin-2-yl-thi ophene- 2-sul f ony
Also Iy fg_rmebﬁmp(agm%wty ﬁspe%ért?/r)%ﬂmna%e g\ﬁxrﬂcwl% eqnﬁrpﬁfzp@, t%prasengﬁvennon
referstoiad agid dbditiadrsas at (E)-641-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-
hydr Pair&t m@gr\/\ﬁﬁ%gﬁa%ﬁ%eﬁe%te%%{otg%h%g%u {:(ﬁtsg{rﬁgﬁzgﬁjleg?]s%w\gn?@ymd
part@d@rt}' p- tglqer@@plgh%@cﬁctdl) @ﬁn@gpqulf@ﬂc acid, ethanesulfonic aC|d naphthalene-2-
sulfoi&acid\NarktysHaNy ack, bda hyzirdl¥ tHefbon - 2- Y1 - t hi ophene- 2- sul f ony

' )-1H pyrrol -3-yl]- acrylam de with p-tol uenesul phonic

acid, an acid addition salt of
In a fuf)er REnhgaiment &p[eg_t J8-bpyn indlierpagticylir ¢rhrinagipesi the 2rasehtfinreption refers
to anlabd]a'dmﬂyrf Mo e []1 4- aﬁ{e)ﬂle@ﬁm%tWI E&z@%é%?lﬁh‘ﬁ-@?ﬂ%%l] N-hydroxy-

n aci

acryTege ey 4Ry 58 fpuescow?tinaﬂ? GGl rimspprEEtprRges o

TH-pyriol-34-plyryioky-Berytarhide aphasbiaate,d €E)d-L1k4-dimetylaminomethyl-benzenesulfonyl)-
1H- pﬂ%pgg/hﬁll Hl%xfaccr Lrﬂia&%ﬁeﬁs' gﬁ r1 @dﬂﬁégﬁa%n%rﬁ S zeneéélfonyl -1H-

Ive salt ac t o "aspect
PO BNy SRS GHEe s arered o ﬁﬁém\eaa'q”bwwvl effr@arpesulfonw) H-

pyrrol®y-Reydentdconatide anoatital adeliti-endigatyiantdomethyl-benzenesulfonyl)-1H-

pyrro_ﬁ%ﬁl}ﬁ hkt}ro%}/ ?cg}ngﬁéié/i%_g]ayr rrgq ?I%)I%[l Rl_n}%yc?mmomethyl benzenesulfonyl)-1H-

pyrropg ¥ NAMerae/-antdmighosphtashiehaieled, an aci d addition salt
of (E)-3-[1-(4- di nmetyl am nom et hyl

- be ne Ifon -1H pyrrol - [ 1-N-hydroxy- . .
o Rt DRETRA TP TAPBIoLS Skt e Ra e LI i e progpnt iventon
refers( B©) arBafid -afdtiah mql (BR$- [1ﬁ(éfﬂ|reqty1yminomethyl benzenesulfonyl)-1H-pyrrol-3-yl]-N-

hydroxP8 I@H%@Ulsfs@%b) fréht RN r@r{)ﬁ bfclnbshkghyar 3%)3(3-[1 (4- d|metylam|nomethyl-
mal oni ¢ aci an acid ition salt” of

benz?r@fallf§nYI2[1l-d ayrml ﬁélk] yrrymoxhawl%mﬁ?' benzenesulfonate (E)-3-[1-(4-
d|metylaemmﬂr$'uﬂ>ahzer3etsl)lfomwpypyrml -3-31-WHye Nxpatylaxige ethanesulfonate, (E)-3-[1-
(- dnﬂ&t I¥r§ yl"MgFﬂenQ%&fl’fbr‘h@ 1@Fwo|-%€]-ﬁ%cﬂjro>@ﬂ£'rﬁdnﬂ& sal t Qf nihalene-2-
sulfonqg%n 3 @S%J“f 6ﬁw3tqu_rp.pwqth;6—lbe@ze?qeﬁuIqu@_y}-)njHrp(ygg?) -3-yl]-N-hydroxy-acrylamide
palmigté.yl am de wi t h net hanesul phonic acid, an acid

addition salt of (E)-3-[1-(4-dinetyl am nom et hyl

-benzenesul fonyl) - 1H-pyrrol - 3-yl ] - N-hydr oxy- . .
In a feidhey leappdmentiof Aspecetiatadsin Pharrhadicda /inPhapizese the ragsanttinsntion refers
to aS&it oPf(EL 1 (Bdlrdetyifnidd MEthybamben &R MWL pyrrol-3-yl]-N-hydroxy-acrylamide

ith benzenes F%J% ghl—l-épgrrol 3-yl]-N-hydroxy-

W %‘8?%06\?1? O(/\fi" 5%Tenesul phoni ¢ acid, WO
In a RAOGET £0BOND4ntRCT¢ER2DI0ENE L& harticB8r emphasized, the present invention refers
to a salt of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
with maleic acid, or a hydrate thereof.
In a further embodiment of aspect 3 to be in more particular emphasized, the present invention refers
to a salt of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
with malonic acid, or a hydrate thereof.
In a further embodiment of aspect 3 to be in more particular emphasized, the present invention refers
to a salt of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide

with oxalic acid, or a hydrate thereof.



an acid addition salt of (E)-3-[1-(4-dinetylam nom

et hyl -benzenesul fonyl)-1H pyrrol-3-yl]-N hydroxy-
wa@eooglozgande w th benzenesul phoni c aci d, an aciBCT/EP2006/066197

addition salt of (E)-3-[1-(4-dinetylam nom ethyl

-benzenesulfonyl) 1H pyrrol -8yl ] - N-hydr oxy-

h naphthalene 2-sul phoni c |d, and an
Ina farér?e‘g eg\wg]%éj merg gscﬂe{:t OtP b(sé') mgre[%rttzalglderﬂ%’ta? %drntq\er%eﬁegtt@]\gﬂnnon refers
to a- stnperie)sd1f( MWe)yldan@yethﬂJbe&eyéﬂu#fMyh-y Hrpynyi-3-yI]-N-hydroxy-acrylamide
with rﬁ&ﬁ%e@uﬁb%ﬁm\@c&jhor%q’lymatel tﬁer@@f' d, or a hydrate thereof.

anot her nmore illPustrative salt accordlng to aspect
Ina fgrt@lr eRedme \PERIPEEH P tgrk?? iHMareQatisdpeRNINegEst e present invention refers

to af elitl eiM(B)g3-PE(@dpPnatBamibemetRyHoEMReELU IfETY)-aBlipgrrélcbdii[EN-Bytroxy-acrylamide

with F?@uteﬁlpaomc 8% a.Lhy(déat%Vrefe I'n-2-yl -thi ophene-2-sul f ony

In a flrghey pmb%m@]t_oga%ppﬂzt 3 tadp Y Antedertigl e rmRbesigate 818N itvention refers

to ad&ditdof QM)-AQi@- dﬁﬁgﬂylémﬁ&n&WIJger@zfegesullfonya_1H pﬁrrol -3- y2I] -N- h)lldfroxy-acrylam|de
I.di n-2-yl -thi ophene-2-sul fony

with 4#3{1%%@%?8?'3?9[’7”&36*% m de with p-tol uenesul phonic

In a fadied emapdimenit df aspdettd tomve dampregfarticular emphasized, the present invention refers

to a( &t BF Ryyds. ﬁx(x-dl?l’ne{t i ﬁorQé’tMl-@leﬁkegesYﬂfor{yhh9%@5\%‘)@] NeHY r @8 Yacrylamide

ol - 3- - acrylam de with ethanesul phonic
wit S gSCIRNG A el S 1 of
In a f(fer Binhydinent pf Ssppdt-3 b -bpyrr indierpaRicythr dnivihagiheeh the Dresahtfioreyption refers

to aI gaﬂtlu" Rg)rf Hl 21%myeé)]lanalg&rﬁé{nﬁ%rdﬁ%n&ug&yﬁqn%@n&%g&ll]g@Rﬂr&y-acrylamde

t1on
Wm‘T%Wmﬁpﬁv%?%wvcﬂmfI”P@y%??ﬁ@¥ﬂﬁ2 yl -t hi ophene- 2- sul f ony
In a flthel Empydimendt oBagpkedt-3 tade W abiedartisilbhemphasized, the present invention refers
naph .
to aagaga%??%u gdﬁ%ﬁ%ﬂ%rﬁet@ﬁggnztegzgsg@%@é 3jtyﬁol- - -l@R}Edr?@-‘:‘acrylamde
WMhQﬁm$%@%dPn%6n¥$©ﬁE“@ﬁ acid addition salt of (E) 3-[1-
(4-di netyl am

nonet hyl - bepnzenes rro
B A
to an rac@n aeditivodsatent ( I@)FN-agb@Wt?) [3-($-oyridén-3-yi-thienhengyastifopyl)- #i-pyrrol-3-yl]-
acrylﬁﬁ@@@éé&&dﬁorﬁ b @5%9<%m§|stlng\beattb%té St atnetﬁghes@smate salt, or a

adltlon salt of (E) di retyl am nom et hyl
hydral,BRFehesul f onyl ) - 1FprrroI 3-yl]- N hydr oxy-

acryl am de sel ected fromthe group consisting of a

Also Fnhé?ﬁmela[er%b ent é@kte{ﬁloebesiﬂlr‘n re ‘Barlﬂallé?re%pﬁasﬁﬁldt the%ﬂesent invention

anesul ona sal
refers, {popnap@d ?Ffétfoéo‘-’@'t OAKEIIN-PyIre- 3dﬂr‘&%@frﬁﬁrﬁ’y'ﬁ¥'°p$§%%ﬁu'f@”¥'b1H pyrrol-3-
yll- adaﬁanmme saxsofedradit 1he Wb conguitiag oZ£ denzbMBulthe®enat, an ethanesulfonate salt
ana o BYRE L RS o B PRREL gl 11 on salt o
-benzenesulfonyl) 1H pyrrol - 3- yI] N- hydr oxy-

Ina fa@{eybramodﬁerﬁeﬂ R6t0d td FOMMIEp ST emﬁmus,& ithGoredenfinvention refers

to an@gﬁgﬂ@é nﬁa (iliéﬁl(hé(g{%%gggﬁwg)&o{}r? gl t%ophéne% -sulfonyl)-1H-pyrrol-3-yl]-
acrylamaiph vittabreresidzelpdted bomtie setlptcoasigting optalueesalbleongeadctd, (pasticularly p-

tolue@esnl}ﬂﬁgrﬁéfmd Em%@tﬂénesulﬁhcﬁcféérdtwhy@meﬂﬁm of aspect
be in nore particul ar enphasi zed, the present
|nvent| on refers to an acid addition salt of

Also (nE)fuiBref @mbabirdentet aspbeetid to be in more particular emphasized, the present invention

refe r% %ﬁ %gg %’ﬂ%ﬁd’né%[#?ggg—g gg%{%%%%-g%@%ﬁ& rl1 -2-§I'-t¥| ’o])ﬁ J}"e-lriys% rf&?%- 1 ngrrol -3-

yl]-acrylamide with any acid selected from the group consisting of benzenesulfonic acid,

ethanesulfonic acid and naphthalene-2-sulfonic acid, or a hydrate thereof.



-39 acrylamde with any acid selected fromthe group
consi sting of phosphoric acid, naleic acid, oxalic
w@eood/o39rd oni ¢ aci d and net hanesul phoni ¢ aci d, POT/ER2006/066197
hydrate thereof. Also in a further enbodi nent of
aspect 3 to be in nore parttrdutar enphasi zed, the
| resen Anven i on refers to an q0|d add'&}?ﬁ salt of
na f ré)er gm%a 'Tﬂ”t(‘f ?ﬁnﬁ?ﬁ% be in more particular emphasize e present invention refers
to amaeet hyditidoe sette ot SEN-N-0ydydXy-3HHH Byyridaml-2-B-thidghehe-2-sulfonyl)-1H-pyrrol-3-yl]-

acrylgmge %)éc@ﬁrfyc!n@%g%frcyl\ﬂpt Bon@@yngagf ‘?EF@W&B@% [f1 S’B}erThez-w -thiophene-2-

consi stin t ol uenesul phoni ¢
sulfor(yaaﬂll-prérm -3¥- ef:rﬁarﬂ@e ué?l%@ﬁﬁ pﬁ@chl éE)aJ}_l’-pwroxyG [1-(5-pyridin-2-yl-thiophene-2-
sulfoly@nzefesul-jpadrgaraiae chethabdsampasiatd oni ¢ aci d,
napht hal ene-2- sulfonic acid and palmtic acid, or a
hydrate thereof. In a further enbodi ment of aspect 3
Also {na @gherrerrpmﬂ@epb(pftqsgeg ato Wﬁa@'p f@@culqr@p@pwnme present invention

referd RBVANLLI® BRI of ‘(IQ N Ry iy B-[8.981 bt rid -y Midph@he-2-sulfonyl)-1H-pyrrol-3-

rachiitegpeah Daaed ofbhyioy e g (E R g Ry gl ioshene 2
sulforat)r y-ruvodey badrdarnidel benzsnesulienaty; dEipN-dwtigiys il 1§9rpyfdin-2-yl-thiophene-2-
sulfor(yﬁ)ﬂ-?’py[rr@)rf( fr- %rmﬁde @Eﬂgxﬂ&%mé: eg#aqgéﬁmﬁ%’ghf igmé (6 pyridhn-2-yi-thiophene-
2-sulopd Y o e R e N A TSI boenl fomyl ) - 1

H pyrrol -3-yl]- N—hydroxy acryl am de nul eat e,

Ina f(u@er% Ladn(]? tq)'f E%Eééﬁl SatH]be WPWSFe*Bé tgggwg§%df %%rs}seﬂt tl1+ent|on refers

pyrro I oOXy-acry
to a(gajt. o (- Wdéﬁxifr@tlﬁrl(%wr'd'ﬁ@r‘béﬁ'ﬁﬁ’her!?e%%fﬁ%\é)m"F%VI §yipagylamide with
meth@’}eléﬂlﬁﬂmon&ra)tld] ol HyyehteOyredicr y| ami de oxal at e,

Ina f&@er %inL) d|r§14 t%r\é%)te%tl 3at5nbe rhorwgrteg% tic SP&#S;!%\S?%M 9\% rgse%t r'1+ent|on refers

I ox acr
to a e@) ofaEp hi- hyqr@xm HE({SWF -2wbt?§~epwp 2§em9réewwr$wll)acmﬂ'de with p-
toluefBsUIbRdmc3al, br Myl dgxorcr yl ani de net hanesul phonat e.

' furth di. ment  of t 3 to. be | ,
in & ¢ eiRedipe ol AR S Sy hEo 5 RLBE T BREICD e Frespa g ention refrs
to atsplitael oiNIhaldeky Bt bLh-myaibin-2efi-thidBper®-7-qufody! )i Hmerpl-2rii-acrylamide  with

benszohwamee&%%e@téltméwl) 1H pyrrol - 3- yl] N-
r ox acr m de selected fromthe %econsn sti

Ina ft#he( E5n |r[1ﬁ_ a?ﬂ’ieﬁtét%?lbﬁrlﬁ mﬂ'@rﬁ?ftﬁy)?r e g‘ﬁlpﬁfﬁ% n\gefnon refers
to absayofr () —I\Bhyﬁkdxy-lﬂ-[h@mwiﬁ&—@-ﬂy}dpﬂaﬁaa@mbfenﬁ)ﬂkéwndof ’ﬁmlaatﬂfylamde with
(

ethar%@ﬁ)ﬁlc[aé%oﬁgn%drﬁte th%%or];zenesul fonyl)-1H pyrrol -3-yl]-N
Ina fHW 6&‘90%?%05%%@ dp Wﬁﬁb@aqef%ﬁﬁf”ér en@p@)as%ec{ the_present invention refers
to a (<kitdbiMe)IN-Balroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide with

naph(ﬂglgﬁé E]%Llﬂfop%%é? o?%L?lll Iir% t!\gre Hpyrrol -3-yl]-Nhydroxy-ac

-Z- sulfonate
and(E) 3-[1-(4- d| rretyl am
In a d&amﬁh&hbdamea%%p@& QNMé preddnt Wérrn@h re%sry to] a6 XY sk Gf (E)-3-[1-
mta

(4-di%&%l%@wggeﬁqﬁ%Pﬁensﬁﬁ?n@ ar}yrr&;l%ﬂglg h¥<g8xy-et nt Of %Wgt%anesulphomc
acid, on¥ bywratethereef.ers to a salt of (E)-3-[1-(4- d| rretyl am
nomet hyl - benzenesul fonyl) 1H pyrrol -3-yl]- N-hydroxy ac

yl am de with phosphoric acid, ar hydratether
In ﬁnfuﬁhefrurpﬁﬁ'&”ar n“gﬁtﬂ’l‘jﬁi@ﬁi of agB§dct 3”‘?0 PHEeT IREPERN refers to a

mongp@titaneduliphbnaerhn Sif ZBH3-[ 1+ (14@wp)&TﬁSerbmethweﬂhszsuﬁa‘fyBHH pyrrol-3-yl]-N-
hydrdx@-aBryBflde, #fa Hyfbtetndrdsr 4- di metyl am
yer g i/% benz@neseu %ro%yl )-1H-pyrrol -3-yl]-Nhydroxy-ac
ryl am de with maleic acid, or a hydrate thereof. In a
In a futlhérhﬁl‘hc@ﬁb@ﬁﬂdﬂfﬁrﬂ&nt ﬁa@é@@?the%rés@nb&vénﬂoﬁ%f&ﬁs to a methanesulphonate

salt o??)%%iﬁ %aSI %h[ey[ibe(ntigngesu Fopéfﬂ-thoyrro - %Fo%f/ gr[r)%amide.

nonet hyl - benzenesulfonyl) 1H pyrrol -3-yl]-N hydroxy-ac
rylamde wth malonic acid, or a hydrate thereof. In
a further enbodi nent of aspect 3 to be in nore

parti cul ar enphasi zed, the present invention refers




to a salt of (E)-3-[1-(4-dinmetylam
nomet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac
wo ydoansdes with oxalic acid, or a hydrate therpof/EPAME/066197
2007/ 039404 PCT/ EP2006/ 066197 -40 In a further
enbodi nent of aspect 3 to bed42n nore particul ar
In a ftjgrll%gll[t c?_u ?rfnmoﬁjg{ébei%?éect Vtﬁenglleggnt En%fenenro% refterg toaan aci ac(i)anon salt of
E)-3r b tedihytylabeometheishentanayi i HHHB gy 8-y 1B Nyhyd roly-dnyyarory - ac with
nmm5%£ggmg%aﬁgth met hanesul phonic acid, or a hydrate
hereof. In a further enbodi nent of aspect 3 to be in
nore particul ar enphasi zed, the present invention
In ar elietes parocuars @hbodimeftE)of 3adpket( 43, dtHeetpydsani invention refers to the
I rol - 3- vyl
mono@r?ﬁ%kg%@hgﬁﬁ% %Q@_ t oFﬁQ—n )4 dﬂr’w_%@%r%|88@%t|§8?ﬁelazrengy%%a/ﬂ)ﬁ%ﬁ?rol -3-yl]-N-
PWdKVW@Ww@m@eIn a further enmbodi ment of aspect 3 to be in
nore particul ar enphasi zed, the present invention

refers to a salt of (E)-3-[1;(4-dinmetylam
n a ng%ﬁrhﬁ/’?rb%‘éﬁﬁ zee’ﬁ%’glﬂef’b n%% | 33-'0?[74 %ylﬁ}eo Pr-eé‘?% TYRURY P8Ry adE-3-11-¢4
dimetylahmineimgthyl-dnzéneb@iongh Bé pyrfobBriyd-Nettyd b xy-atrylamidg cheatlae.

thereof. In a further enbodi nent of aspect 3 to be in

nore particul ar enphasi zed, the present invention

refers to a salt of (E)-3-[1-(4-dinetylam
The qoowedriiy kedoedirpen deidrésentyihventidd-qay be ptep3rey| fhr-dXampldrassfiewacin the
reacti'b%fI g@r@m@@ beIW\/ taFk% %Q@[ﬁ?%&'!h& Q%fcﬁonas@épq &:rﬂe@ ag%q%v@st Sr part|cularly in a

ereof. In a turthe ment of aspect be in

ma”r}?b?%d%?%*ttep ©YaY osrpRBls inyae follpwigo W@@@ﬁtor aH@)%Qﬂ“P'&S Ar similarly thereto
usingrpedpartion procetiu@alahd fntHeE} sttat¢dles(ikhowh wabe/beadtin skilled in the art.

nonet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac

rylam de w th naphthal ene-2-sul fonic acid, or a
In reaejielr wheme héeedfoon Ppimoffaampeiars eifpiiaem wijeh B& e R4 3nd RS have

the rﬁe@mbgj% méhtﬁﬁHd%bB@J sl IM&tI’%ﬁe@W'@%ﬁpﬂ@@y atcbtﬁijelﬁﬁaﬁ@ﬁ? Pdaction (with a

t
melolB At HT BT e Ry PR by by e ﬁ%%ﬁ@ﬂ%@
hydraggh, driadiernend/tadswerthrintmensaedation @iith a PHpldeatabertygbeshoninacid

d|alkﬁ@QEmgob@dW%d3§ﬁHs RlorBIPRE In whidhRPR2! B3, MMBd R5 have the meanings
i cul ar %ﬁhas ized, the gresent i nvention refers

ment@aedaqpog%iaraj §tfl daﬁor@aﬁuttab&ﬁ mporary protective group for the carboxyl group,
for ex@EpteNeitrpatyl@x pre3ef[tHosé EFtﬁyMrtbrMeﬁl-vy roups @pitienat i “RrofettvayGroups in
OrgahZS%rHﬁeg)ér B)QJT é)feé(Ae]and @’CM Sg%)kﬁjﬁNr?e l&:§5n§dl é r19§§ %hﬁo 'f)Pin

I stin ¥ { an anesu

Protgc&pg Qro(yps &meﬁs@d:pa ?rﬁeQrggﬁc C%r@gryl §§r|%|8ﬁﬁ@+p by P. K00|ensk|

(ThierehadicaEmiblisbrsazqpest 3 to be in nore particul ar
enphasi zed, the present invention refers to an acid
addi tion salt of

Reactigr) scRem§ dir oxy- 3- [ 1- (5- pyri di n- 2-yl -t hi ophene- 2- sul f ony
[)-1H pyrrol -3- yl]-acrylam de selected fromthe group
consi sting of a benzenesul fonate salt, an
et hanesul fonate salt and a napht hal ene-2-sul fonate
salt, or a hydrate thereof. In a further enbodi nent of
aspect 3 to be in nore particul ar enphasi zed, the
present invention refers to an acid addition salt of
(E) - N-hydr oxy-3-[ 1- (5-pyridi n-2-yl -t hi ophene- 2-sul f ony
')-1H pyrrol -3-yl]- acrylam de with any acid sel ected
fromthe group consisting of toluenesul phonic acid
(particularly p- toluenesul phonic acid) and
nmet hanesul phonic acid, or a hydrate thereof. Also in a
further enbodi ment of aspect 3 to be in nore
particul ar enphasi zed, the present invention



refers to an acid addition salt of
(E) - N-hydr oxy-3-[1-(5-pyridin-2-yl-thi ophene-2-sul f ony

wo »eotiBqaysrol -3- yl]-acrylamde with any aci d Bel/&R108€066197
fromthe group consisting of benzenesul fonic acid,
et hanesul foni c acid and naph#hal ene- 2-sul foni c aci d,
or a hydrate thereof. WO 2007/ 039404 PCT/ EP20(96/ 066197
-41 In a further enbodinment of aspect 3 to be\{n nmore
, Particular enphas] Reke present J, nverftaon pef 8F S’
Ato apathd additi sal t o
[E) JN- hyrdr oxy-3- [ 1- (|B- plyri di n- 2-yl -t h||ophene- R sulfony

yri@R231yds the group

it RFYhRM de sel gg
cq'1|1$| sting of H H v
(E) - NVHydr oxy- 3- [ 1- (5- py™M di n- 2-yl - t hi thene 2{V)

sul fonyl)-1H pyrrol -3-yl]-acrylggiée s osyl ate and
(BE) - N-hydroxy-3-[1- (5-gyri di n-2- yI-t2h|o hene- g-
sul fonyl)-1 H pyrgpl -3yl jpacryl am de g,

met hanesul pkgnat e. in a furthegy enbodi

aspect 3 to b regarticular enp ed, Rbe
present invent lonl| refers tovamacid addillion salt of
(E) - N- hydr oRy= 3-N"1-&8- pyri di n- 2- y| Rehi 2-sul fony

9
l)-1H pyrrol - %_éurd) acryl am de sel ect@dsibom t he group
consi sting of l (I (nn
(E) - N- hydr oxy- 3- 'Tl (5-pyridin-2-yl-thi o%?}ene 2-
sul fonyl)-1H pyrrol -3-yl]-acryl am de benzenesul f onat e,
(E) - N- hydr oxy- 3- [| 1t.(AbtivayoniGbupling with - HiN-epheGE- 2-
sul fonyl)-1H pyrnol -3-yl]-acryl am de et hanesul f onate
and (E)-N hydroxy-3-[1-(5-pyridin-2-yl- -t'hi ophene-
2-sul fonyl)-1 Hpyrrol-3-yl]-acryl am deNH;
napht hal ene- 2-sul{fonate. In a further odi ment of
aspect 3 to be in nore particular e as}\g_eg,_Pglge
present invention refers to a &al
(E) - N-hydroxy-3-[1-(5-pyridin-2-ylgh @e) 2-sul fony
|)-1H pyrrol -3-yl|]-acryl am de with rret hane&ul phoni c
acid, or a hydrat e tfagheefon ofpst;gaorf,léggea@,@ esgodi ment  of
aspect 3 to be im nore particul ar errphaS| zed, the
present invention refers to a salt of
(E)- N-hydroxy 3-[1-(5-gyridin-2-yl-thiophene-2-sul fony
[)-1H pyrrol - iR with p- tol uenesul phonic
acid, or a In a further enbodi nent of
aspect 3 to be|[im | re Farticul ar enphasi zed, the
present inv i grs to a salt of
(E) - N-hydroﬁ\/-S-'?l-( -pyridi n-2-yl -thi ophene- 2-sul f ony
)-1H pyrrol - 337 FOacryl am de with benzenesul fonic
acid, or a hydralkze th®reof. In a further enbodi nent of
aspect 3 to be in nore particul ar enphasi zed, the
present invention refers to a salt of
ComigdehdNefhigiarutex y - B-Hish( 81, 132 iRdi and RS/ havehthe pteeniegs2msntioherhgbove, are
knowh)orya'h Qélﬁr%%re@aéébﬂm ?(&5 Xrlt W%r&‘e@&es %F %%%Hlafn@ﬁ' L€ described in the
acid, hereof. In a further enbodinent of

fo"o‘“é@pe‘é?@f”p'?s f°<5 tr}?éa?%thﬁtd?%'s BW?QSE JFOQrCOQ%wgg PLiaEnu’g We

present invention refers to a salt of
Comﬁ%q—%ﬂxm ‘VI' g’re kfm\érg }315 'a@b&sfgl’exh l@1 @R mﬁerzorsaglc]cegé}%ed in the
fo"o“fWﬁ‘ﬁ Fene- 2- suI fonic acid, or a hydrate thereof. In

a particular enbodi mrent of aspect 3, the present

Comp(ozfncgsnéflf%r%fjlgqv e|rl1‘ v‘?’/h%kpR?rthbdRﬁfagn%l FEé have %nael r%ea%}cngg m)anhongdlabove and
PG1 plendstiend sajsesyitaiirerrgleftiyaygrour 144n (g reagted 3ty cpmpeungeieidxyu@dr6-SO.-
rylam de with nethanesul phonic acid, or a hydrate

thereof. In a further particul ar enbodi mrent of aspect
3, the present invention refers to a




nmononet hanesul phonate salt of (E)-3-[1-(4-dinetylam
nomnet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] -
whyarroseacryl am de, or a hydrate thereof. |n BCT/EP10h€066197
particul ar enbodi mrent of aspect 3, the present
invention refers to a nethandsul phonate salt of

) - 4-di netyl am  nonet h enzenesul f onyl
X, in M; 3 %? g?3§ me?”"wsﬁﬁ‘ﬁﬂ‘l‘%?@ B4R ”&H{)EES“' g??d @@HOSA‘C“ as 9.
chIonF!’@Té g2 08 GO D& dBThg codRolmis af oumdtldiér parti cul ar
enbodi ment of aspect 3, the present invention ref ers
an acid addition salt of E)-3-[1-(4-dinetyla
In therﬂﬁ*brfaﬁ%ppn B@Hz‘%@giﬁ’PWGﬁMW P51 of compounds of formula Il can be removed in a
manridr g/ desofibed-irythg fdbygleaxipteaor ydcamingeo s 4rbknown manner to afford
| phonic acid. In a further particular
Compgﬁnﬁb%zﬁ%w%lgﬂf aspect 3, the present invention refers
to the nononethanesul phonate salt of
Com;ﬁ@hds?bf[f&mﬁlé‘lwﬁ@t)y&@%own or can be prepared in a known manner.
nonet hyl - benzenesul fonyl ) - 1H-pyrrol -3-yl]-N hyd
roxy-acryla mid e. In a further particul ar enbodi nent
Compsfunggsqdarmuld I, intvenichRdsBALRI, Re &fi argirRE keefve the rhegnings given above, can

be co(;ﬁ)ed Rk éon(pﬂ)unds of formulae H,N-O-PG2, in which PG2 is a swtable oxyg?en protective
| ami nonet hy| - benzenesul f onyl

di net ro
TOUL IR 66 Srte T Pl B RV R e P AR QoG P63 stands
for a sotablh eitpperseotectivageap s ss&my. the tgt-apdegdgrodnyt pretectivp beup, by
reactidn W?ﬂh QM@e'anc} Ihﬁ%n%tF gé:rtté Qﬁoﬁ D‘E{‘Eﬁé pt%?érﬁ@’o%b@plﬁ’@%g&me@gmown to the

pers%aﬁklilqecbmir;?q?{, iigqr;rpplaéy Elatialo) gr?dl Iggmgi @@?qtsolg@wayo %yerécpn skilled in the art
whictexaye @entionédae ffol dxambls geatodimibies(e. gOdi|C)&lbﬂb)Q@@tlﬁH|}(m@é’ or,

prefer?'ab&]t gtrhS/Iy3 (g’; %@ﬂ?%sﬁé}%\kﬁar?&%ﬁg hgdg?cglg)gggké% ﬁ%g@&%hc acid
derlvetwes eera: diefhyl aze@i@arb@wa%r@wnlsaﬂthée & &+ tverrotiaae!t1-yOfN.N.N',N'-tetra-

methP OIRIOMASt Rl rofopste Bl @ Bénzbtrlazahmam RN NR3trarfiyiairshiurd
above i s | engt hened, for

hexaé%?ﬁ’r%?sé’ﬂatﬁi}eg “6%8%’82% ”mgc% P&action (with a malonic

acid derivative) or by a Wttig or Julia reaction or,

Anermww %yrlnecrdnys bﬂoﬂwﬂ% 1@ e WoRRteB%ribisto tr@&ﬁ&ﬂ& PoactBh & forming an
Empns reacti on

Wi

acid *(%de( %(I %?UW‘E%W B%H@H"f‘a'\éfﬁb%rb'ﬂ S Ero‘ée‘é’lgE? W'@P‘éfl WAineLe ariy helige or acid
anhyafaeai n conpounds of fornmula IV, in which Rl, R2, RS,

R4 and R5 have the neanings nentioned above and PGl

stands for a suitable tenporary protective group for
Compayadsc 2 fH B PP HeN-GfpG2 orfligrareknemp Ioécatné%etpr%ﬂ?f%lacﬁf-’rrd'@ﬁw@ agtknown
procdséi@se art-known protective groups nmentioned in

"Protective Goups in Organic Synthesis" by T. G eene

and P. Wits (John Wley & Sons, Inc. 1999, 3rd Ed.) or
Remougl of tiy pipteetive apuIey Beper RGheaarke oPgined it d DaeCpanifer the person

skille&haRd &k byasIREdrBSd N t@@mmﬁkarﬁple@%@b‘émpour{dgbf f8fla 1, in which

i S 00 Reacti o cheme 1 WO
R1, Ao BB HEH LRyB e TREay oINS Rt N R O
2:R30PGL C RS HRL for R =HR5 HRL (VI) (V) (IV)
Com&ﬁ&%”ﬂ%mula I, in which T2 is 1-4C-alkylene, particularly methylene, can be prepared as
outlined in the following reaction schemes 2 to 5, and specified below, or as described by way of

example in the following examples, or analogously or similarly thereto.

As shown in reaction scheme 2 compounds of formula VII, in which T2 is 1-4C-alkylene, particularly
methylene, and Y1 is a suitable leaving group, such as e.g. iodine, chlorine or, particularly, bromine,
and PG4 stands for a suitable temporary protective group for the carboxyl group, for example tert-

butyl, can be reacted with compounds of formula HN(R611)R612 to give in an art-known nucleophilic



OO0 RHROPGIRMARMM RRI RB RANRRRS NRL 11
O=S=0 0C=S=0 R6 (Il) R6 (Ill) 1. Activation/Coupling
wowa/osRdk O P2 or NH2 Z(: M A~ R71 \ B- N- PG3PCT/EPAD6/066197
2. Deprotection of P& or, respectively, PGB O R2
N-R7 R4 HR3I RS NRL 1 O:QEEO R6 (1) Con'pounds of
V, in which R1, , R4 apnd R5 have th
S“bs%t%?ﬂ |r‘??§§°r‘rfié’ﬁf?p8ﬂ%9 %B‘Q/%"m'%ﬂ“%ds WREwE daproegRd B%remo"a' of PG4 to
give gurregmngidg e anddiaf tprihaa &t wkiclo vam i @oplediwigscongroundsf fmemulae HoN-
O- PG%tH-r ﬂb Q@Gies%ﬁbeq(%%w& tgﬁge' Dhrel r@ﬁmvglglf b@%ﬂgPéé( %Bpés%%d‘n%rcompounds
the case that R2 is hydrogen from conpounds of fornu
of forgula I&onpounds of formula VI are known or are
accessible in a known manner or as described in the
: i.0g exanpl es. Conpounds of fornmula IV, in which
Reacﬁéﬁéc%ga& R4 and R5 have the neani ngs nentioned
and PGL stands for a
@&t be reacted with co

as ‘imﬁc@&?rﬁﬂsﬂ&ﬁtuﬁﬁ%ﬁ /”q ab10 va%agcoaﬁvllhgswﬁ
eavhN@edhgdp, sSuc mmm;mto gl
|corres¢)ﬁmﬁilon|g54conpounds of fCﬂ'HﬁMo&bcildn . I'n thenext

0~” ?@actleﬂ—si—ep—ﬁhe pr oy €ty vegroup P&l of c8 nds

f formula Il can be ¢ ved in a
(v (VI (1a)

id suitable protecti
ounds of fornula R6-
197 -44 X, in vvh!c

T2 —Y1 T2 —N(R611)R612 T2 —N(R611)R612

Alternatively, as shown in reaction scheme 3, compounds of formula VII, in which T2 is 1-4C-alkylene,
particularly methylene, and Y1 is a suitable leaving group, such as e.g. iodine, chlorine or, particularly,
bromine, and PG4 stands for a suitable temporary protective group for the carboxy! group, for
example tert-butyl, can be reacted with a temporarily protected amine (a primary or, particularly, a
secondary one), such as e.g. phthalimide, to give in an art-known nucleophilic substitution reaction
corresponding amino compounds, which are deprotected by removal of PG4 to give corresponding
free acids of formula IX, which can be coupled with compounds of formulae H,N-O-PG2 or lla as

described above to give corresponding compounds of formula X.

Reaction scheme 3:



manner as described in the foll ow ng exanples or
according to an art-known manner to afford conpounds

woboo7os9ad a |1. Conpounds of fornmula R6- SO2- X PCEERIWO&0M66197
or can be prepared in a known manner. Conpounds of
formula I'l, in which Rl, R2;4&3, R4, R5 and R6 have

theomeani ngs gi ven above, can be coupled with
conpgunds of fornulae HZN-ORRX2, in which P& is
SHxygen protective_ r@t!p such as e.g. a_
uitable silyl or tetrahydropyran-2-yl protectjyve
rOIUﬁh,cleMmds’u&tltuildi withé G3 St ands for a syitable
NTi toratagedaping e.eehihalieidgr Wt"@%”é‘fotg"”gﬁ“ﬁ'é N
_sLert “BRlA BXY car bonyl pf ot ec Ve §rolp, by rleaction
0”1 th ami de bond I i nki 0§ ‘rQaagent s opti onal | yod[iot he
resence of coupling ad rson
kiMibed in the art. g X o

eagents known to the p N [ whi ¢
ndd &1 nenti oned are, rbodi i m dem—eNg.

R7(protected)

di cycl ohexyl carbodi i m de or,
1- et hyl - 3- (3-di met hyl am i nopr
hydrochl ori de), azodi car(g)oxyl i c aci &jeprogﬁfoh yatiyes
(e.g. diethyl azodicarboxyl ate), urghsdgpusal ts|[e.g.
O (benzotriazol -1-yl)-N_K, 7N-tetra- nmet hyl u oglum

tetrafl uoroborate
N, N, N -tetranthyl -

O (benzotriazol -1 yf) N,
hexaf | uor ophosphat eh and N, N - car bonyl diim

Alternatively, conpgunds of {oPIAE™P'®¥an//bd

R7(protected)

activated prior t @ f he coupl i ng tion by ormng an
acid halide or aci hydri de optionally i nsqn in-situ
procedure w t hout ati'Pg the acid halid&]oP acid

anhydri de. Conpounds of fornmulae H2ZN- O PG Ila are
known or can be prepared—attording to art-kng X1
processes. Renoval of the protective groups P& or P&
can be obtained in a manner known for the perggm—NH;
skilled in the art or as described in the follow ng
exanpl es to give conpounds of formula I, in which R1,
The grgino RGiety RA conmBUNRET AMHUIRK deabe denfetepietinian gs-<nemt namegto give
correéﬁhﬂ%ﬁg c@ﬁ’dﬂ@ﬁ&m%rﬂﬁlaf)@ ISURH & d.g. wihén M@ipﬁﬂﬂalmdd Srotective group is used,

ene articul ar can re
ris o e B R B e B st B PR b Sne R PSAPES Efhyaracie
and specified below, or as descrl bed by way of
Com&J?Ejfﬁkﬁ'@(!)f?orffn[]Iat)J1 €arf Ae‘BVMté&gsd%(&UPl:&%spé?ﬁm@@%&cﬂﬂé@&ﬂformula Ib.
simlarly thereto. As shown in reaction schene
conmpounds of fornmula VII, in which T2 is
Alterriatidely, ak lsydvenereapmntsbmmem lcympavetihyflfemala Xneh belreagtedawith
comp%Hﬁc}s%kP o?m 11‘91 950%4@%61§V§ hn @7@0@&11 én(a%gqua\%m\@%bmngs given
partl cu brom ne, a
abOVg 9”‘% %B Id@ce"te@?&%i‘ 9B Bkt PRAeY B SptePlg feal e IR Ph By PS €-9-
chlorigé aigminé, Gﬂdlr%ma’[%blﬁ)nta@r &.9. thitie)lleavinggrdap, tb Qa6 ireth akt-krbwn

nucle%?r%n% sﬂgé\?miung uc aa{orr{%o esHNr\(%%%cé@nga ngﬂtgnu\(a XI'I or )ET}In

PCT/ EP2006/ 066197 -45 substitution reaction
Com&ﬂﬁ(ﬂﬁﬁﬁ&‘mdﬂaﬁ@ ARIIMan 66 H@&M@@l& to‘@VeQ:Brr@JpSndi@Joﬂ*p@@id@@f formula Ic
removal of PG4 to give corresponding free acids of

Orldf%srpﬁ?ﬂvglyw 1, which can be coupled wth conpounds of
formul ae H2N- O- PG or Ila as described above to gi ve,
Reacggr;s%erﬁgﬁmval of PG and PG3, correspondi ng conpounds
fornmula Ia.




Reaction scheme 22 0 0 0 OPX4 OHR7 C 1.
nucl eophilic substitution with 1. ation/ coupling
WOWwRao/0de4biIN( R611) R612 N HZN O P& or N | 2pCT/BPDIN&@D66197
of PG4 | 2. deprotection | O i OOCOOS~ O (V)
(M) (la) T2 -Y1 T2 - N(R811)R612 T2 - N(R611) R612
Altecgnatively, as shown in reaction schene 3,
compqunds of fornmula VII, in ich T2 is
1- AC/al¥{predased) particul arly lpemetediand Y1 i)S-R¥(protected)
itabl e | eaving group, such ds e.g. iodine, ori ne
r, particularly, brom e\ and P& stand
NSuUi t abh@ieb@ip subaitifiordlidt ,gl' ve group for t car boxyl
/é\group, R§OrY1erdeo&2-Yert - butyl , can be reacted with a
o”[¥@npor arity protected agFfe, (a prigrary oo
rticularly, a second one), such as e
th&dli mde, to give in rt pipown nucl
ubstitution reaction espondi ng am no~onpounds,
pchnare deprotected by r v_aINr@]; PGA to giye nre11)Re12
corresponding free acids of for a | X, which can be
coupl ed with conpounds @f fornyide HZN-O- P& or Ila as
descri bed above to give correspondi ng |conpounds of
fornula X. Reaction schenme 3: WD 2007/ (ﬁ?g}é@%'mdm
PCT/ EP2006/ 066197 -46 O0 0 OP&X4A OH R7(protected)
1. nucl eophilic substitution
am ne, e.g. phthalimde 1. act
2. renoval of P4 N H2ZN-O B
(M1) (IX) o (X) o T2-Y
deprotection of the R7
| deprotection of R7

(Ic) (1d)

T2 — N(H)R T2 — N(R611)R612

R: -R611 or -R612

Yet alternatively, as shown in reaction scheme 5, compounds of formula XI can be reacted with
aldehydes or ketones in an reductive amination reaction, such as e.g. compounds of formula XI can
be reacted with benzaldehyde, or compounds of formulae 1-3C-alkyl-CHO or Har1-CHO, in which
Har1 has the meanings given above, to give in an art-known reductive amination reaction

corresponding compounds of formula XIlII.

Compounds of formula XllI can be deprotected to give corresponding compounds of formula le.

Reaction scheme 5:



0OSON I (Ib) ooNT2 - NH2 (XI) T2 - NH2 The am no

noi ety of conpounds of fornmula X can be deprotected in
W@Rooanss4known manner to give correspondi ng COPQDEPIISG6/066197
of forrmula XI, such as e.g. when the phthalimn do
protective group is used, tH8s can be renoved in a
manner customary per se to the skilled person, e.g
wi t h\t he ai d of hydrazine. npounds of fornmul a xR
can_Be reprssteeect ed to gi ve corT@Eporededg conmpounds
formula Ib. Alternatively/as shown in reaction/schene

., COMRRKACS -fon far mul can be reacted wif/h \
NCONMPORHRAIECIOD of Kk ITH@ Y1 and/ or R612-Y2, N7 which
L R611 andCREYZTHIave the neani ngs ‘YT %ABbve dnd are

0?73 f f er ent—Fromhydr ogesFited Y1 and—y2—are swijabl e

avi ng groups such as_exg. chlorine, brom i odi ne
a(8ul fonate (e.g. t at el eavi ng group gi (lee
n an art-known nucleop&lic substitution re ion
cos +espondi ng conpounds ofrfoargyha Xl or X1'. T2—NHR

Conpounds of fornmula XIl or XIlI" can be deprotected to

gi ve correspondi ng conpounds oR:b&kyrul-ar}igart &1-abdikyl

respectively. Reaction schene 4. WO 2007/ 039404

PCT/ EP2006/ 066197 - 47 O O O R7(protected)
Comidlb gy aftf@aitiad)l BT op bisthieed &@ddprdindltdhe kamqaislrdute shown in reaction scheme

itutiqn with e~ e~ N1 | R611-YL and/or R612-Y2
ranQiBElET S L & o (X1) (X1) (X1 T2 N T2

- N(HR T2 - N(R611)R612 R -R611 or -R612
The dbBIENMENBE1cd@BMPdUNRY of foInfdlacRIN(RE1IRAY2, Re11-Y 1088 Q2-22, 1BC-alkyl-CHO or

Har1-%HOOarg R(r(fgwn(olr%;n be obtained according to art-known procedures.
Compounds of formula I, in which R6 is Aa1 or Ah1, can be prepared as outlined in the following
reaction scheme 6, and specified below, or as described by way of example in the following examples,

or analogously or similarly thereto.

Reaction scheme 6:

(0] 0 (0]
OPG5 OH __)—R7
]\ 1'. Suzuki coupling with /B 1. activation/coupling with / \
N R-B(OH), N H,N-O-PG2 or lla N
é 2. removal of PG5 I 2. deprotection é
R bre - O/’S\\O L — o0
(XIV) (XV) (f)
Y3 R’

R': aryl or heteroaryl

As shown in reaction scheme 6 compounds of formula XIV, in which Y3 is a suitable leaving group,
such as e.g. iodine or bromine, and PG5 stands for a suitable temporary protective group for the
carboxy! group, for example tert-butyl, can be reacted with boronic acids of formula R'-B(OH),, in
which R’ is the terminal aryl or heteroaryl moiety of the abovementioned Aa1 or Ha1 radicals, or the
boronic acid esters (e.g. the pinacol esters) thereof, to give in an art-known Suzuki reaction the
corresponding CC-coupled compounds, which are deprotected by removal of PG5 to give

corresponding free acids of formula XV, which can be coupled with compounds of formulae H,N-O-



T2 - NNHHR T2 - N(R611)R612 R -R611 or -R612 Yet
alternatively, as shown in reaction schene 5,

w@oomposmds of formula XI can be reacted with edTOeP3dE866197
or ketones in an reductive am nation reaction, such as
e.g. conpounds of fornula XF4€an be reacted with

PG2 8r|[;;|_§:d|(gseh d atioHetCo O qrjlg?sr’gg/%laé‘%%%wnaggﬁ cfs?ggsa%)lé g%%ounds of
formadbbve, to g| ve in an art-known reductive ami nation
reacti on correspondi ng conpounds of fornmula X I1.
unds of fornmula X1l can be deprotected to give
A'te”@é}‘ﬁ%é‘ﬁéﬁ‘%‘i”ﬁ@ reaeitep GERFIRE © ‘for*fp(?l"”?’ﬂ?loéfol”é“'a XRe HANIEn’3 Is a suitable
leavirkrdreure sixh a¥\0.g200iké 0B3Réhike RGH/PEBARNGS 966 $Atbleterdibrarpitective

grou pofor rﬁZ f:grg%ﬁ@'&ﬁg}or &% {gﬁ%&&p% %eﬁ%&? b\{lger‘ﬁmapg“tlﬂ(%nand the
free o_grl:@@zhmam |car(qu(jhpn ereipled (v eeranPUBds q:Q‘formulagH'éN-@ R$43r Il as described
abontoSgT\/er(reYépbn(ﬁ ﬁglaoﬁ)poﬁﬁc%)of fofrdula XWZ)oFﬁgoundN()HbﬂulaT)Z\/ I-are reacted with

vororlt S48 o 91 Skl BT K Bt B AN R o O e
abovgryqerthh@@;ip%;ﬂmblaérasjlo;glwmnthqa homaac@resggeﬁ\(emthe pinagnl esters) thereof, to
give |12| @8 GFtikh&sh &Q@N%acm}\ethébéﬂé‘é‘%@ﬁw?@@ﬁ%uﬁ@%&gﬁdsoifvmch are
formul ae HN(R61 1(2 R612, R611-Y R612-
deprofectis by rﬁ’?‘?"%ﬁ% "PGP g Rg RAMBRngs A fula If
obt ai ned according to art-known procedures. Conpounds
Reacldn dpEMuba |, in_ whi c_h R6 i s Aal or Ahl | can be
prepared as outlined in the following reaction schene
6, and specified below, or as described by way of
le in the foll owi ng exagpl es or anal ogousl yoor
dpest hereto. Reaction s Sacted O 0 OPGB R7
1 Suzuki coupling wt ac | vat| on/ coupl i

%wozggﬁgpez Ila NN2N2 r al of
W

Lz pling wi
N 3 o st 09
I H N O-PG2or lla | 2. deprotection of R7 |
S . _Ss
O O )

(XIv) (XVI) (f)

R'
Y3 Y3 R': aryl or heteroaryl

The Suzuki reaction can be carried out in a manner habitual per se to the skilled person or as

described in the following examples, or analogously or similarly thereto.

Compounds of formula XIV can be obtained according to the synthesis route shown in reaction

scheme 1 and described above.

The abovementioned compounds of formula R'-B(OH), are known or can be obtained according to art-

known procedures.

The reactions mentioned above can be expediently carried out analogously to the methods known to

the person skilled in the art or as described by way of example in the following examples.

It is moreover known to the person skilled in the art that if there are a number of reactive centers on a
starting or intermediate compound it may be necessary to block one or more reactive centers

temporarily by protective groups in order to allow a reaction to proceed specifically at the desired



(XIV) (XV) (If) Y3 R R R: aryl or heteroaryl As
shown in reaction schene 6 conpounds of formula XV,
WO poomodaid Y3 is a suitable | eaving group, SUCPCHEPB®NE066197
i odine or brom ne, and PG5 stands for a suitable
tenporary protective group #80-the carboxyl group,
reachge ﬁgéra %t&i%egcnﬁnonéelalé: gsne q % Igraﬁaﬁ%ﬁb%h\é\? p%rcgveg %rg)?gcltn(/:e groups is
found, &r exanadle, &r ‘Protemtiveh@toepia IOrpanimByethgsisifoytTh&reene and P. Wuts (John
W|Ieya§)§¥r%”ﬁ19t 19@@%@ E%i%lor W P%cnﬁ@gﬂoﬁﬁé ﬁhmﬂé FBLm%ancp@rCQQén‘ﬁ: Chemistry

acid esters he pinacol esiers) thereof, o give
Seriep %fﬁ“'%ubt’ Pk'ﬁ?ﬁ?ﬁ‘i‘s‘&ﬁme Medical Pepiishare 200Qr r espondi ng

CC-coupl ed conpounds, which are deprotected by r enmoval

The i%tigﬁné ﬁur@&a\ﬁgn ofqﬁ)g gﬁ?@g&qla@%ré Igf‘g t}?ech\%%tig |?8 gq’l&ﬁm a manner

bé cou
k”OWHQN-S@ D Y alFHioBgHbe S‘P*GW Pr2oocnd 6erDeirllizing 4 regtpg gesidue from a

sunatMé Soldsht SlasiGietthg d bRV tHeQ:u&bMSrgj/ paf|¢oar%nrmmlwal slu?rﬂ a&@¥ example,
p S O ormul a
courf a2y o SR8 et L

action schene 7 conpounds
of formula XIV, in WhICh Y3 is a suitable |Ieaving

Opt|09£|@/u&)mp%%d% RforBulf ] cdrQfd o@ﬁvé?t%d PrORENSalts 290 ok L AIRAS the
uitable te orarﬁ]ﬁft ectlve roup for the

CompEH’Pdﬁ&fﬂrmﬂ? bTY, PeroBhVeER AN 18° te FBEYAS, can be

deprotected by renoval of PG5, and the free

Saltsc.sﬁf;’er b&éjg%l\q F@Q frggcfrﬂ%ﬂn& l‘é@uﬁé’olé’\%ﬁ\}éngo@pgk@% Qjch as aceto-

fornu a as ESCYI ve to lve
ne, Mot W e MU IBRvIkSNer BT PR a5 RYPS dlekiHhshdRrBFTofuran or

dioxah@raamnlcainatdl hyafezatbes GletasméthyledaahpRdeoratiodfordf orfa0buwntogcular

wag)ﬁ @go%a_lgfly holnsglcpg?ﬁg r%g]h%oheeﬁmahﬂg{légééﬁaﬂakwgg%@ﬂnpams tI?%(iieswed acid or
baserqs & wtrsthe gesired éC'%@rrt@ﬁ@ ts theniagdeds fTae salts @regpbiaingd byifikrios|

repre€iBkB§ JordcipRERQwith bchonéb'lv‘éﬁt fbMth&Bddioh sKIﬂ@rVW ePuFotihg the solvent Salts
cnnERSh b o BB IR S SR B RSP A DA
can becprmegpdinth sads. dothis owm dehamfiacblogipally mtqlérablﬂeait@tcarobe soMentadl into

pharnfacof®giall) tolPEER s 6. (protected) R7 1. renoval of PG5 1.
uzug coupling with N 2. activation/coupling with N

R-B(OHH2 N S HZNNO P& or Ila | 2. deprotection of
The dRlfs dccor@ingto &3p€kt'3 dXh@ iy ehidr\Gan (pX\dbiainkd @4 figscribéd by &afRof example

here|Rora§£I0douQ or@%@l ﬂlreyelto The Suzuki reaction can be
carrie in a nner habitual per se to the skilled

Thus 7sraig RORsYDIG sallg&ar Py BigBerPehoY Hethedsi e gheakirpnaling asd addition
salts afehifg0elg| iy tHerpré&dentd d eyttt Edgenic or inorganic acid in a solution or
suspension comprising a suitable organic solvent (e.g. a lower alcohol, such as e.g. methanol, ethanol
or isopropanol, a ketone, such as e.g. acetone, or an ether, such as e.g. tert-butyl methyl ether
(TBME)), or mixture of organic solvents (e.g. acetone/TBME), or mixtures thereof with water (e.g.
isopropanol/water or acetone/water), or water, with or without heating.

Further thus, as another possibility, salts can be prepared by methods known in the art for making
salts of hydroxamic acids with bases, e.g. in the presence of the relevant organic or inorganic base in
a solution comprising a suitable organic solvent (e.g. a lower alcohol, such as e.g. methanol, ethanol
or isopropanol, or mixture of organic solvents, or mixtures thereof with water, or water, with or without
heating.

The salts are isolated by crystallization, filtering or by evaporation of the solvent(s) and, if desired,
purified by washing or stirring with an appropriate solvent or mixture of solvents or recrystallization

from an appropriate recrystallization solvent or mixture of solvents by methods known to one of skill



Compounds of fornula XV can be obtained according to
the synthesis route shown in reaction schene 1 and
waleacnsdaed above. The abovenenti oned conmpoundsPOIf/EP2006/066197

formula R-B(OH)2 are known or can be obtai ned

according to art- known proe8tlures. The reactions

nment i oned above can be expediently carried out
mtmﬁhﬁlogously to the nethods known to the person

skilled in the art or as described by way of exanple

Some ek Bﬁhé %rh&%&‘%f%ﬁngll €5 b &ont/<§*teH‘Mt<?<‘5’th§rsaIfsqtﬂweott ?hJsteeg some

person ski | In the art that 1t there are unbe
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be cob@drfaa il thie tresrBtiv e acii eddta 3816 Hyondihaale knawheo 6ie sRidéEperson.
reactive centers tenporarily by protective groups in
order to allow a reaction to proceed specifically at

The sofyateg e5pariiylaNO 2t © Y5400 PPOTE EFPOUEY 10 B631/97entiorsgen be prepared in

a maﬁreamdmrbeegmte@r in tif ledentd GFahed@prophiat k6Vent. ¢lydiabe hié?%e@ﬁtamed
rotective

from Wsﬁer %rgrg%rpg}areslﬁ)?wggo\e/ﬁt II%grgép 88%|§ertt‘]%(l% g%ﬂjﬁ %alcoho% €.9. methanol,
ethar@ertidppripgriol, lpy kefoneSr e® raetared: P. VWts (John Wley &

Sons, Inc. 1999, 3rd Ed.) or in "Protecting C}oups

| eme Foundations Organi c Chem str Series N G oup"”
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methbdsobHedhi omfanidr pruise fd toapéream sxfiled mehesarbst ances accor di ng

to the invention is carried out in a manner known per

se, e.qg. by distilling off the solvent in vacuo and
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synth8€$ MRS, WiHichsidsredniang destcnkteﬂ votRia tiedf ddsbrédtierusttaEml dhtion, how to find
other%ﬁgg JI heQ Q n}:ets tPoQ%%Corosf to thfjlsc' |hv£n9§ %ﬁ ‘%HEB& gti’ner p%Qé Mgrg&/nthess routes

ograp on suitabl e su mat er|

Wea@p??@ﬁ%ﬂﬁywe@@ﬁpounds of fornula | can be converted

into their salts or, optionally, salts of the

d th
The S GTROor on PelEs g st dies o By oAl hESppRES and sals
of thecsierpaisambrs) nmethasigiané bloeessed, whbich alealisgloser heediare whidhcte ageful in
synth@Qﬁh@coﬂb@und@%M&ngﬁbhlﬂs in&iemernos, tt@?ﬁregélnt ihwABSH Mo relates to

ket one, an eth such as dieth
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comphyeloreca moonsteswt boresrting britydreseetighthe medtned inEhhatiaéowith the
- | cohol such as
Brr e e s B i ot i ne ¢ he
desired acid or base, or to which the desired acid or
Havirlea€cribsd thaerveatttetldetdin Ehe%ad)deSof ale@ra3bitanve@ebnly not limited only to those

) I
descrfbed cﬁ%re&gr st|cfs o? BEnﬁgd rg%{fil { Isonl bep{pﬁgrjeh)t t%gergcg}% s\gqj%c{\ %rth
mod@qgap%n@nalog@ptvgnat@bs @eﬁ%ommw%@ﬁ%ﬁnégdwnons to the described
invenBbrkéini peatdde dn &e a¥e atcdrld{nf)t/vﬁ ﬂﬂid\/\%ge ahddort %H?ncfuraﬂt? on the base of the
rte nto,.sa

u e son
csoEreR P ne aup OHst elicte st blsre SRR R LB ren uiiepus o
depathieg tton rerspisitianidrcope Pias imeerdbogs dedihéd/byt toé esoab bEthe apresded claims.

The salts according to aspect 3 of this invention can

be obtai ned as describ her ei or
The fal}pmr@@aa@@les $Hvetp mustg}te S,hefrfsl(@ht@% 6urtheh\{\j|§1 tdfgstla(ﬁ@g it. L|keW|se further
compposssiabedrdibgyto tisisnt entio@whbse jpeepatioe ¢ oy expiitithodbscrivadwan bé prepared
in an tanﬁog% g mfa her %Pllhlan'ganﬂ‘e‘rl ?mﬂﬂ?eFé IB thesg?érsoﬁ SQﬁqumHg%?t usmg customary

e presence o evant organi c or

WO“Fh%?@HﬁPé acid in a solution or suspension conprising

a suitable organic solvent (e.g. a | ower alcohol, such

Any &30 &t e ccg‘rrr%ongcli’]sogf ‘formEJIIét]ﬁ:t R|ch are mentioned as final products in the following

examples as well as their salts are a preferred subject of the present invention.



or isopropanol, a ketone, such as e.g. acetone, or an
ether, such as e.g. tert-butyl nethyl ether (TBME)),
wo@ronTiosd4s e of organi c solvents (e.g. acet one/ A@VEP2000066197
m xtures thereof with water (e.g. isopropanol/water
or acetone/water), or water 5 th or w thout heating.
Further thus, as another possibility, salts can be
prepared by methods known in the art for making salts
In addifiorh wior @i of the adisa thaicomphuases forawuty. | whith taleemgitiesseinesdinal products
in thqullom e&%&gsaégwéflrag%w%y%teb Q%reg@rgﬁeﬁecp%%cf &t theapresent invention.
sol ution conprising a suitable organic solvent (e.g. a
| ower al cohol, such as e.g. nethanol, ethanol or
In thd @@p]bmp,a\mbtandsrfomaeb $p&ctrai, | rf@&ﬁﬂlébu&f)iold ETHPSfor THermospray lonization,
ESI fﬁj é%c%gyaiﬂﬁt%Eﬁg% EVMFJr %Ie‘é@&n Iomtzﬁ@n%?ﬁdur %rrfopr% nmeg hﬁH&r
eat | ng. salts are 1sola by cryst
abbrevjafiensryspghesein byvedhapertdssHstenany lﬁér S§dP {herpe(se) S‘&'h"d ,'” fhe art.
desired, purified by washing or stirring with an
appropriate solvent or mxture of solvents or
recrystallization froman appropriate
recrystallization solvent or m xture of solvents by
met hods known to one of skill W) 2007/039404
PCT/ EP2006/ 066197 -51 in the art. Some salts of the
conpounds of fornmula | can be converted into other
salts thereof. Thus e.g., sone salts with bases
according to aspect 3 of this invention, which are
accessi bl e as described afore, can be converted into
the respective acid addition salts by nethods known to
the skilled person. The solvates or particularly
hydrates of the conpounds according to this invention
can be prepared in a manner known per se, e.g. in the
presence of the appropriate solvent. Hydrates may be
obtained fromwater or frommxtures of water with
pol ar organic solvents (for exanple al cohols, e.qg.
nmet hanol, ethanol or isopropanol, or ketones, e.g.
acetone). Suitably, the conversions nentioned in this
i nvention can be carried out anal ogously or simlarly
to methods which are famliar per se to the person
skilled in the art. The person skilled in the art
knows on the basis of his/her know edge and on the
basis of those synthesis routes, which are shown and
described within the description of this invention,
how to find other possible synthesis routes for
according to this invention. Al these other possible
synthesis routes are also part of this invention. The
present invention also relates to the internedi ates
(including their salts, stereoisonmers and salts of
the stereoi soners), nethods and processes, which are
di scl osed herein and which are useful in synthesizing
conmpounds according to this invention. Thus, the
present invention also relates to processes disclosed
herein for preparing conpounds according to this
i nvention, which processes conprise one or nore steps
of converting and/or reacting the nentioned
internmediates with the appropriate reaction partners
under conditions as disclosed herein. Having described
the invention in detail, the scope of the present
invention is not limted only to those described
characteristics or enbodi nents. As wll be apparent to
persons skilled in the art,



nodi ficati ons, anal ogies, variations, derivations,

honol ogi sati ons and adaptations to the descri bed
WO poensd4on can be nmade on the base of art-knownCT/EP2006/066197
know edge and/or, particularly, on the base of the
di sclosure (e.g. the explickb®; inplicite or inherent
di scl osure) of the present invention w thout

rting fromthe spirit and scope of this invention

as defined by the scope of the appended clains. The
. ng exanples serve to illustrate the invention
Fmal ﬁ%% W thout restricting it. Likew se, further
1. coﬁEﬂrUdimowe%br(mluﬁg\et@tﬂﬂqnxl) i hivieycal-1yl]l-ashwdaraide

0. 231pg5 &‘R@f 1@51' %ﬁhgﬁ@gﬁon?% ﬁ’ILI 'pWrcSI I3§/I] g&ﬁﬁ%b@%mp@% A)ﬁ are dissolved in 8 ml

of d'CPQFﬂ”Pelt%ne peroy ée”i?%’ra(t‘l'fg B@F‘ §BH' ‘gﬂ 'T"P'é’lfthyﬁorf”ﬁ@'dﬁﬁlpmﬁé?rﬁ gdded,
0.275cg6t oale yeid rwoide sissdhvedm? quesiichmynetianabre addedtdn@wise and stirred for

1.5 hG# HQ g&ut%ﬁ Logo?‘b% 4é9 %@# &gr|rﬁ5tﬁY g@mgd%?ﬂg?rinﬂé afu!i f?rled for 15

mmu@gﬂﬂ\gr?ta(? @II (g‘a'gp@pé pyc&gph%g,;ag@ﬂ Mﬁtrqr}gg\ lieeaggqeﬁ and extre?clterd with ethyl

acetd&VB@bdnﬁHhed%aﬁQ@Ké&QéM OPQ-E(OEB%%E&@%té%rds-nfigﬂlferr’ed and
alts.of t

evap?ragd upé)er vacl nyTPhercrL%le produ%;t is pur§e l%y %mca gielr}l%shc%r@r?é{ography using a
gradiemef ¢I@1I¢r@wth@e@mmtf@golé@wﬁﬂ 3 to®t tolyigidrO. W@rﬁtf@éltlap@ﬂ@und as a
whitelo®f erred subj ect of the present invention. In the

npl.es {ands for mass spectrum M for nol ecul ar
MS ﬁ%ﬂmﬁ¥gﬁw?g§d§ Zrnospray | oni zation, ESI for
'H-NIER ¢RMBOI): ety NMENDHERO-¢f), 2. 5 (sfifﬂ) EEIZacJtH)mS 9 blnj #Ht6.5N(m, HH); 7.25
(m, Jf O, 1WE§1 7%% farg, PHE‘%F%S/ 7oh] 7@9?& 9\%85 H?@ﬁ 45Rbs,

herei n” have e meani ngs cust omar

exchggpalh 1§'P<|1P16ééPSr Wchweéﬁl% JHWD 2007/ 039404
PCT/EP2006/066197 -53- Exanpl es Final products 1.

2. E')l He( Wg%?ﬁéhﬁw%i&%r%sﬁﬁonw4i|-|sp‘§/r.rfo?9){,|))acry,am,ggr rol -3-y
0. 189(€E§°f BHE w- r(ftewlmemgﬁe@ulmwﬂmwm&y”_N g rahyboBya-2aloryHetiamide (

comp@GrﬁodAi GRIQUNE] Alsh nbfa FfadiMBRr 13k) Soilion. ﬂ{en 0 102 g of the acidic
Ioronethane at roon1te ure. F

The
on KGRI TR Y PR R 1A 8 SO0 g Mg imog o395 gt ambien
tempergtakd. Thaagixtlre Blfiderederhdifitrael ivedpbmted. Te refidue is crystallized from

methﬁaoﬂaogmemn@rmgtﬂe agas dLoRMes: gymd stirred for 1.5

To the sol utfon are added 0. 439 of
MS (TRt 397l OP¥ay 1 ) hydr oxyl ani ne and stlrred for 15
'"H-NMRNDV8S-d6 Y. 50 (£ QHNYl6. 1af(d agresouisz, Mgl sEohinoTH)c6 86 (rel 1H) M1 (m, 2H);
tren ded_ and extrac cet ate.
7.32 Jng}lTbl 5ﬁ&§ gs excharb%eagle {I-@ ‘B)reﬁg)e ee)(\cr}r\eelpges%\ Iﬁ)}
sulfate Afterwards it is filtered and evaporated

nﬁé?-& [vﬁy&nymeummﬁmemwglyutmhwwgf dciflapies! |1 ca

C ronat%grap using a
The fa?tE‘?ﬂ L@P%ﬁ%f’ﬁaﬁét'% tRetoRRAYIC ¥ ﬁqﬁlﬁgggs o thegmethod descripe i

compauibd) Stpriofg hdierids: tH)S-(C-apeuyd-asorg|)-1Whpytrel-B0)-N-detrdvigdro-pyran-2-

y|oxy2 %@é%@g%?c%mg Wi}%& (0%, r@‘@l%ﬁ%@% ﬂﬁbéﬂﬁ)mﬁ (0.300 g).

Reacgorsepngifignsanpm tempesature 4 hpursy 6 1 Hz, 2H); 7.42 (d, J =
Yield$0.041H paldlghey chista® (M 1 H); 7 85 (d J =8.2 Hz, 2H);

MS ( §§|E%g{?§%blgﬁw&%@9le 1'H); 10.61 (bs,

'H-NMR (DMSO-d6): 6.14 (d, J= 15.8 Hz, 1H); 6.58 (m, 1H); 7.31 (d, J = 15.7 Hz, 1H); 7.43 (m, J =
6.9 Hz, 4H); 7.70 (m, J=6.6 Hz, 3H); 7.91 (d, J = 8.0 Hz, 2H); 8.02 (d, J = 8.1 Hz, 2H); 8.92 (s,
exchangeable, 1H); 10.60 (s, exchangeable, 1H)

Exa

4, (E)-3-[1-(4-Dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide



2. N-Hydroxy- 3-(1-phenyl net hanesul fonyl -1
H pyrrol -3-yl)-acrylam de 0.189 g of
W@ 07839484 phenyl met hanesul f onyl - 1H pyrr ol - 3- yl pe™MEP108§/066197
ahydr opyran- 2-yl oxy) -acryl am de conpound A2) are
di ssolved in 50 mM of a nethkhakol /water (3/2) solution.
ofth acidic jon xchanerei .
Tre iR o PRSI KiRre PR ' PR Hi ] gespiage o
compband D3taliog mateaibls A BEpB-EhRE-dirhahypaniad- bereene'l' fudfomal xitHaryerol-3yl]-N-
tetraF\chrcs r§@2 ylyéﬁ at:t'ylawo%t @onl]p%uﬁa/ Q@Qﬁ Qé@@ m&hSnJ /@/ﬁﬂepy@ SOSmI

l1ze from me hanol gl ve .
ambetr'w%tﬂ@5d8ﬁﬁ%%ae%°rmnf*@°rér gpgtndﬁ@perwe(?@s)ws 307 o
Yield{Vb98, g, OB crydtdVR ( DMBO- d6): 5.00 (s, 2H): 6.11 (d,

6.50 1 6. 96 1 7.11
MS% ]"’56@'\@% adﬂ)’\] = 17 I(—ILn H); 8.90 (m e;?:han eabl((ren

"H- NMR}@MS@@%G@ 1@§m éxéﬁgﬁ@égw 9'(m, Hy): 8. 5 (d, J= o2t 2H); 7.24 (m, 2H);

7.64 () 3861 Bipirenyd sdy; %@bfwyic)waﬂgeabm 1H), 10.59 (bs, exchangeable, 1H)
H pyrrol - 3-yl ] - N- hydr oxy-acryl am de The met hod use

for preparation of this conpound is anal ogous to the
5.  neEMd2-Aasco-phatyl)Ep- (tod:ll]!mpdbmtlfoﬁyl) Bi-pytrolFgylvadrekaimides :

0. 114@%5’3&%3 EPL&%@\QM'SUH’O@HQ&?W él -al Brl%méd;%%égl N: 8}5}?‘&{30@ tert-
butyl ggter ﬁ‘ﬁt‘mﬂﬁ%ﬁ@m% @FSOB//SQ in Zomkaf )ilchlarﬁﬂ@may%@t et (empsr@twe 2 ml of
tnﬂmﬁaacenc%%@qirmrar&éum% bh®ME sollRAM e8P ) 88 HER, Tha4oRBentliSevaporated

Yield: 0 041
o kR eiaess Foal - SePRAN T LG ey Mo R s pilsdgngpstvel
with gty adetaty. Aftgrv@gds(tfm comnbiqed ofga@ig pliabes gre=rigdbover szmn]_su-l-f}ate and filtered.
The fiftreAe3is @Vépo#ate‘d uredvaklfo. TALH th% Veszig% (er'yst]a‘Héecﬁfré'rk met?h'é')li_gl to give 0.050 g

H) ;
°fth%"tlgfo’g’%"“”dé‘%’ﬁ'?nﬁ@é%?e 10. 60 (s exchangeabl e, 1
MS (E§1):482.0 BYH310a6) 4- Di met hyI am no- benzenesul fonyl ) -1

"H- NM'RC@XM g'odTOagF%'s]és '@Hw%ié%'ﬁ%ké{éaﬁféi ﬁg%ﬂp%@a%m ) 6.90 (m

H): 60 {mivs” &bhpotid {&(Mand) 6§8(% Yo ¢ Hé %tgn'%?ds oeégfﬁnpf?é’&

for conpound 2. Starting material s:

6. gEﬁ)E?-éﬁé-ﬁTgl ﬁ'(}_—@%%ﬁé)-o -(]_1 ;i‘pfﬁ'ﬁﬁﬁ ﬁ%&gﬁgsnu?fonyl-1 H-pyrrol-3-yl)-acrylamide
The rietead ushy thr orepgmatan-o? thid eoxppuraids ghagagiodseto trrongtbersdbsgibed for
comp()gncgé)\gnkgt)we e%bmnﬁét/t%&fucﬁé urfie@byidca geﬁ‘ﬂ@@ﬁﬂrb{rﬁéto%% using a

on condjitions: roomtenperature

et SN B B eoG Oat b & B cryst a5 NB (ESI)
Start@@&a@znélk/l—{l%—[ E}X8-0%phérsiniditiane DIVBO!-06) pyrrol-3:Q)-élrmoylamindlhényl}-
carb ;'cu{gen‘ bgtyfle%tér ?aonﬂvodfrl)d AE@ ((7 1':-11’_&(5i CH] CI' 29) r%l,}'#A Ehl)'_)') Rgacgén

condi Orggroe@éemw@wan@%%r% 1 H, 10. 59 (bS exchangeabl e,
Yield10.687 g, ¥hite crystals

MS ,%% 3@55@}4@? no- phenyl )-3-[ 1-(t ol uene-4-sul fonyl )-1

-acrylam de 0.116 g of
HNYIBDYIED-8) [4@(% G, (a-oxeliangraple) TH): SEHIR.LIG 5.BHgI JF8T4 (m, J =
6.7 H%W' 50 thngﬂXJn) 1927 P ¢/ ﬁ@e Ciz# e;rj¢ (MOYL Y5 7@6t 8= 6.7 Hz, 5H);

oun are dissolved in
9.25 %]QS?H\EEH he at ambi ent terrperature 2 m of
trlfl uoroacetic acid (TFA) are added and the sol ution

7. g CRAEATHS Bherd AT bpn R 4t ot Sy PHORAL R e

The nm@oq,ﬁp@for plﬁaggr@nqng)fé'ygqog@pw B RIS t@éﬂ\eymethod described for
compound 5.

Starting materials: (2-{(E)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-allanoylamino}-phenyl)-carbamic
acid fert-butyl ester (compound A7) (0.460 mmol), CH,CI, (50 ml), TFA (5 ml). Reaction conditions:

room temperature, 18 hours.



with ethyl acetate. Afterwards the conbi ned organic
phases are dried over sodiumsulfate and filtered.
wab@7hsd404 ate i s evaporated under vacuo. Then PEEEP2006/066197
residue is crystallized from nethanol to give 0.050 g
of the title conpound as whrb®-crystals. M5 (ESI):
. ..382.0 ( 1009 'H NVR (DMSO-d6): 2.38 (s, 3H); 4.48
Y'e'd(%&me%(&’wﬁ‘gﬁé%?e oH): 6.55 (m 3H): 6.71 (m 1H):
MS (BSID@44.mMH) H): 7.40 (m J = 8.1 Hz, 5H); 7.70 (m 1

"H-NIR DM8§%6$ 49090 efendnddanie 2); 6.5 ?nOJ(551 gxchangeal 84y %571 m, J,

=14 Jzﬁf( o HAMH R Pheny! § 1-4HeaLpHebbieneh Ha”r?e@wmh?lHZﬂz =7.7Hz,
6H); .18 py,1r=0t.7 BizydH)-2ge ¥ aaBdeqiz, Aines.o8ldod awsied 2HP0 .23 (s

reparation of this conpound i's anal ogous to the
@whﬁﬁ?ﬂgﬁqhgscribed for conpound 5 with the exception

that the product is purified by silica gel flash
8. CWE%WEMlﬁ&BNeMLﬁ[ﬁ (ﬂdlngé‘tﬁﬂbrﬁmo lﬁi\zenesulfonyl) 1H pyrrol 3-yl]-
| or onet hane/'net hanol from 99: 95: rting
acrylggider j al s:

The rﬁahcﬁd(dé)sd Bor brbpéraftfhrwkrmadoh@ta@ﬁiué Bemgbousliolthedyéthed dederitled faa

comp()uncp & %thatgI é%epf%qq% ér} u'éﬁg %e? E}bcryﬁtqrzaﬁ%ﬁ'%etﬁﬁta%tate
Startirg seterialp: (2-<Enailt- (%shrgethyl aoinp-berrseesatfany e, 1 HEBreldomeallanoylamino}-

phen?ﬂ @rl‘i’em@%ﬁgﬂg}gty\/‘@é‘t&goﬁ{ g&%ﬂd\éﬁ .M gﬁ&ﬁi Flzeﬁifgrﬁlaﬁg(ém ). Reaction

°°”d'i‘?—’bs roémé%””'ﬁﬁ‘ turg, 20 faputs. | 3H) 6 74 (m J = 6.7 Hz,
Y|eld20-|)09gﬁp96re(dnryslalsl—l) 7.01(m 1 H; 7.11 (m J = 5.6,
41703“4"4(%00 = 5.7 Hz, J2 = 6.7 Hz, 5H); 9.25 (s,
exc an ab
- N'Y'E) DNSPSEKF094s: g?i‘é&W)S@thﬁ”wbﬁh%ﬁ 19 ¥ Brfi/3, 2469 (d. J=
9.2 Hyr:m;l 78 W, Ur aemHzam -de7 HIhg= &b H@CBH.)SEIFb (QU, = 15.6 Hz, J, = 8.6 Hz,

t t d toth
o a8 b B SRR L B e &P g nater i al s
(2 {(E)-3-[1-(bi phenyl - 4- sulfonyl) 1H pyrrol -3-yl]-al

9, angy. Nﬂdetgk :Qﬁqm((? %QQBmmﬁ)-etﬁ% Q\ethgr Smm& )Hetl‘iﬁtb%hzene

(conpound
sulfogyl - *?@ﬁﬁ?ﬁdﬁ‘@ﬁﬂﬂ?@?ons roon1tenperature 18 hours

81 my\& @PB-(1-A3940rH- |Ff63_ PEB2806/n86/ L Mino -5hzenéb @odlyi]- (H-B8rbI-8Hy!)-N-
(tetraﬁ@cg%o?/ﬁgﬂﬁéé&k a% ?co)‘np%A'Lc"ié}AQg r%éhs(sglveaj_'ﬁ Iélml gﬁr%\f/tﬁmog %ﬁr addition
of 15| i &1 I}J{ﬁ)}dr@ﬂ)mc gcm}’ ﬂ_'\e(nm(tu@a is stiered foq 2Hpour Jhhes t@: rgadtipn mixture is

evapbibied SrHaQedidle isdwashed with &ty ae;ezate'a@j &iebltinaet vja'guum7at 46tm
= 7.7 H, 6H); 7.78 (m = 7.7 Hz,
Y'e'dsﬁmgfaﬁé(ﬁo&’s"d_ 8.6 Hz, 2H): 8.08 (d, J = 8.8 Hz,
9.23 (s, exchangeable 1H) 8.

10. ( E()E) 5"[‘( &Me@arﬂlnsnlﬂ@[-ger{zénés lfghflﬂm -303’? Ib%paﬁﬁ&%&ylamlde

H pyrrol-3-yl |- acrylam de e net od used
P“”*%Fe%reparat|on of this conmpound is anal ogous to the
The h@bdtoded €8 & proREatbe bf this compound is analogous to the method described for

compound 9.
Starting material: (E)-3-[1-(4-Dimethylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-tetrahydro-
pyran-2-yloxy)-acrylamide (compound A10)

Procedure b:

According to preferred procedure, the title compound can be obtained as follows:

704 mg of the compound, which is obtained according to the procedure a described in Example 10, is
suspended in 1.8 mL isopropanol and 1.8 mL water. The suspension is heated to reflux until the

residue is dissolved. 1.9 mL aqueous sodium hydroxide solution (1 mol/l) is added and the solution is



compound 5 with the exception that the product is

purified by crystallization fromethyl acetate.
wE@rnsag mat eri al s: PCT/EP2006/066197

(2-{(E)-3-[1-(4-di net hyl am no- benzenesul fonyl ) - 1H pyrr

ol - 3-yl]-all anoyl am no}- phef§t)-carbam c acid

coole?;Het?tS gFtPYe( cj_?/?sﬁtalgrarer;z l&%%)q Eﬂgucﬁgg &?\(? trg'ﬁﬁés%b bsrﬁjnegl \gacuum Offwhite
crystdlenfget atngy eof E)-3HOW- @lfhehﬂlﬂn@bme(ﬂ:\ylﬁéwzgnespka:mel) - lg-ghyrrol-3-yl]-N-hydroxy-

acryl%MéEr%'o%tam'g@ (ESI) 411 0 (MH, 1009% 'H NWMR
0 (s exchangeabl e

)
1H- N&Rﬂgoqwzﬁs -DMSQ): §|2212's|.(5 6@27@3300]3468 2H Chig, 6@@51'_% J=16.1Hz,
CH=GH)08.51 Bs, IH, Ar-H), 7.261d, 132 y= B.1/HETH=EBF: 718. (o, A, ABH),77.56 (d, 2 H, J

7.4 .. = 15 6 = 8.6 3 7. 70 J,. =
e TR BAARY T4 g é-%éﬁﬁ’%a@amﬁ %yéh@.ngeab'e-w
10.58(B3,-1NH, leychraogepb@-H)1- [ 4- (([ 2- (1

H-i ndoI 2 yl) - et hyI ] net hyI am no) - met hyI ) - benzene

fonyl] -111- I_y( %'r ).-acryl am de

((E) N3yeoxyz-(1 ¢ F(VI'H-'] ?M e“‘!'))ﬂ“)"“QW?W“Y'}%?WPS‘HTH“M'&TH pyrrol-3-
yI]-a&}?Iﬁiﬁﬂ;esul fonyl]-1H pyrrol - 3 yI ) N-
Starhgt ﬁ'(t)ré?h%gru\%g%é\q ?Qhesm%oa(%% ano cgfﬂgftp IpregdfaH%nl |%%ngog]pus to the
methqcsdqwrlheﬁ fqy camppung Qr Brshiriestei produict iglPure enavigR fai biglogisal testing.
MH+Stdigped for 21 hour. Then the reaction mxture is

evaporated. The residue is washed with ethyl acetate

and dried under vacuum at -50C. Yield: 55 ng, pale
12. (EIN-ldyurexy-3-fil-(@4[(1H-indol-3-ylmethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-
y”_a@h;de[ 1- (4-Di netyl am nonet hyl - benzenes ul fonyl)-1

yrrol -3-yl]-N hydroxy-acryl am de Procedure a: The

Start'ﬁ@g P gonradd Ad2. theompthepehieh sagrpeyted fri e gapystlinnds fralogous to the
meth@dT@és@rgiéH orlcOmbdid BT RO HdeS6dUE RS Burk @Rough AITBRIVGEalYesting.

Stﬁéigl ng material: (E)-3-[1-(4-D methyl am nonethyl

H+ “géhZenesul fonyl)-1 Hpyrrol-3-yl]-Ntetrahydro-

pyran-2-yl oxy) -acryl am de (conpound A10) Procedure b:
13. A‘E?—@f{ﬂ-[ﬁ ehﬂ/lﬂﬁﬁf)-%étﬁ)m M&Gl‘?éiﬁrfgnyl]t-‘h-ﬁp)%ﬁ'éIb@lﬁl@ﬂp@ﬂéﬁﬁ-acwlamlde

can alne he co
Starhmfrern cprgp%g A Hdle Rethed wthceW(petuE%d fﬁﬂae E@B?rét'%'i‘ is analogous to the
methotegastiideadoricomptan®l e 10, is suspended in 1.8 nL
MH+|§gEropanol and 1.8 nL water. The suspension is heated
to reflux until the residue is dissolved. 1.9 nL

aqueous sodi um hydroxide solution (1 nol/l) is added
14. AEENIHRIrGQLIHILATIsbButy Bl E BFHAErzeR6d U oY/ /Y ABILSLYI) -

-56, cooled to 5C. The crystals are filtered by suction
acrylamifle; he residue is dried by vacuum Offwhite crystals
Startih® 0dm rorhp@ihd A14, the method which can be used for the preparation is analogous to the

b 3 t{egﬁc(% Lyl am nonet hyl - benzenesul fonyl ) - 1H- pyr
me CF%SS k ] Orl;?b(gﬁqoxy acryl am de are obtained. 1 H NWR

MH*f?@@H\/Hz d6-DVMSO): 6 = 2.13 (s, 6 H, 2 CH3), 3.46 (s,

2 H CH2), 6.15 (d, 1H,J=16.1HZ, CH=CH), 6.57
15. g&z-y-l-g‘yr%bdxi{- 1 %[jﬁ-%%?l(-ggl nt]égll_)'ﬂ)f‘]mﬁﬁo]\]]'gét?:iylgg)gnﬁ%ggf_&?opm-1 H-pyrrol-
3yllAcBinids 1 H Ar-H). 7.93 (d, 2 H, J = 8.8 Hz, Ar-H),
Startiﬁg ﬁgm Qprﬁpou%d ﬂfl 5,%&#&@@9@@%%4#)% used for the preparation is analogous to the
method described for compound 9.
MH" = 449.1

16. (E)-N-Hydroxy-3-[1-(4-{[(pyridin-4-yImethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-
yll-acrylamide



10.58 (bs, 1 H, exchangeable-H) 11.

(E) - N-Hydroxy-3-[1-(4-{[(pyridin-3-yl nethyl)-am no]-ne
wo boo7p3daenzenesul fonyl ) -1 H pyrrol -3- yl]-acryP@ER®06/066197

Starting fromconpound Al 1, the method which can be

used for the preparation is-anal ogous to the nethod

Startig%garra#%%gpgrﬁr% g&mgg%qthqde%Qiqm%.n rud e %Ef%%ur%ztagfléasnoﬁ |sr§'13Iogous to the

meth¢dJesbilddgd dororyp@mnp®- (4- {[ (1H i ndol - 3-yl net hyl ) - am no] - m

MH+ €ty h} - benzenesul fonyl ) - 1Hpyrrol -3- yl]-acryl am de
Starting from conpound Al2, the nethod which can be
used for the preparation is anal ogous to the nethod

17. OESGI1 ueﬁnfmmeﬂqlrpmdeaufoﬁhm iBpyiaiel- wlpdufwrdxs}-apmaenide

Startiﬁ%&_ C?Tp?ugg Péetﬁgy eg\rgnd Wﬁ@ﬁ c%rﬁoel le\s/g%fé)ﬁ tzhee e g‘on is raTaI(igous to the
metheql gserited @ compourd ﬁyamqpemcwtawu@ed St uarsmng gwth msthanol. A solid is
obtaifMP e Gieyl 3, the nethod which can be used for the

reparati g anal ogous to the nethod described for
Me '”&Wﬁ&ﬁ%oé%ﬁ/l% = 412.1 14.

(E) - N- Hydroxy-3-{1-[ 4- (i sobutyl am no-net hyl) - benzenesu
18. | (fE? N&ﬂl;]d'erXl"& [HY(E 9hduﬁ ﬂJlloenf’é{r‘uEé’dl%’ﬁWQH%ty%F £x P@-aﬁ(y&%ide

can used
Start'ﬁ@ Q%P%‘P%’ﬁd |A§7 d??a’l“@@%‘gh'?rbcaﬂ?é useEiPhiHE PEFRIETIaNHRENaIqgPUS to the

meth@d)di‘ﬁﬁemﬂéd & corM)'Buné’ 937 réactibn mxicire ANpbbtig e@apprated abd (e e (thg

susp?_ri_smn ?soflltiar%d y'Ilh ct)|s |?<§1Lt (9133 @orl@%l :}oh(?]??grenngg%ggﬂél ?Alé

MemeﬂﬂﬁhﬁﬂﬂédmmH h can be used for the preparation is
anal ogous to the nethod described for conpound 9. M+

= 449 1 16. .
R e e S QY L v S 2 S o R o B
Startibdn§rorp chrepen s 8l theomythdd whieh @proeakedfor Yk preparmatidnasramogddd to the
methchQJs/c@o’égém%orﬁgnLEBZOOG/ 066197 -57 Starting from

net hod whi ch can be used for the
Me't”ﬁgrré’ﬁf‘ér B! 1sCanaI ogous to the method described for
conpound 9. M+ 413.1 17.

(B.n3a --4_-'--! i
20. (Elacalabbdo ARSI RBSERES I ARA gy acrviamie
Starting fipo GAPBBd At Hdharpethediwhibh egh beamedier the ewpéretiontihanalogous to the
mem&{&g@ﬁ@ﬁ&g@om o/apal ogous to the nethod described for

crude product is purified by washing
Meliq é%?%?ﬁﬁsg Asolidis

21. (E)-N-(2-Amino-phenyl)-3-[1-(4-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
The compound is prepared by treatment of (2-{(E)-3-[1-(4-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-
yl]-allanoylamino}-phenyl)-carbamic acid tert-butyl ester (compound A20) in dioxane with HCI. After
the reaction is finished, the product precipitates from the reaction mixture.

Melting point: 199.7-202.3°C

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

Starting from compound A21, the method which can be used for the preparation is analogous to the
method described for compound 21.

Melting point: 232.3-240.9 °C

23. (E)-3-[1-(Biphenyl-3-sulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide



obtained in 69%yield. Melting point: 227.0-228.6C 18.
(E) - N-Hydr oxy-3-[1-(4-pyridin-4-yl-benzenes ul fonyl)-1
woke@ynsab4s 3-yl ] -acryl am de Starting from conpoP@OERNG6/066197
t he met hod which can be used for the preparation is
anal ogous to the nethod des&é8+bed for conpound 9. The
ction m t e is partly evaporated and t
staripg B e erond Apars ot & F aPaiod ‘s BB 5 gralosous to the
method ddsated fasompduod9ess solid. Melting point:
ven st AaAsIE Gk Bt Hydr oxy- 3-{1-[4- (1
pyrazol - 4-yl )-benzenesul fonyl]-1
H pyrrol -3-yl }-acrylam de Starting from conpound A18,
24. tdEge-NﬂWdh@d N i(6pyadin-2b8-this pitknke -s lfaayipn n-;pgrral-é-wpaérglamide

Starti%fﬂ?rg ousounngtzg Sﬁ%m%t%%cg\%m%hc o IetL)J%gd Tfor trhe prep r%Ho%qs gﬁalogous to the

ol n
metthE)eSRPt(eg faxepmpoysH Eniie prgit{cncr(sdlallpzﬁ frefn theqesdtiom@ixitehes
Meltitd Soyigh 3lsbrapyrrol - 3-yl ] -acryl ami de Starting from
conmpound A19, the nethod which can be used for the
preparation is anal ogous to the nethod described for
25. c(E)NeHymidoxy13-[1NBpyrargl-yibehzen2dulfchyBA6-EyG oPF-3-yl]-acrylamide

Starhgﬁro#c%r%p(ﬁ% 92 Hr‘?@ﬂ&%d j. Lr;ca(wdbe%éd gf Ha gre}{)gra%ng %rga%ous to the

yrrol - 3- acryl am de e Cco
meth?ﬂt ‘éﬁ?ﬁrﬂt@a f%y;ompwg Sehie %lf product is purified by washing W|th dichloromethane.

MeltifPodirtE)603-168.6¢c- pyri di n- 3-yl - ben zenesul fonyl)-1
H pyrrol -3- yl]-allanoyl am no} - phenyl ) -carbam c acid
tent-butyl ester (conpound A20) in di oxane with HCO .
26.  AFR)-Yr(2-Anteo-peeryl)i i -(b-pyridini2sréitiophene-2mudfduy)-1H-pyrrol-3-yl]-
acrylffel Pi tates fromthe reaction mxture. Melting poi nt:
199. 7-202. 3C 22. (E)-N-(2-Am no-phenyl)-3-{1-[4-(
Startipg BW 59gpeupd yA|2§ teremsteabwhieh W)He]usg_d fp'; %9 P?eagragganyqs ?nalogous to the
methat deskriebed de cGinpaunt g). The mdacingpauinel BAdashing eneroatde @ebduct with ethyl
aceta\ﬁ%i ch can be used for the preparation is anal ogous to
the nethod described for conpound 21. Melting point:

Meltingggoing- 1743: 134 & 23.

(E) - 3- [1 (BI phenyl - 3- sul fonyl) 1H pyrrol -3-yl]-N hydro
e R T e
Starting &om fcgm quhe AB®, émﬂamatt\odawhlcfscaaﬁalueqbfosthe orepéretionrigéfatagous to the
meth%@é&ﬁrﬁt&é@%r cQ%p&ﬂH'@omqug corWSAuth %gslcﬂgtleﬂ%y frdek8- dﬂyﬁ% fhods.

Si nter at
Me't”(%o'rl{ﬂ%d?%)?y 3 [1 (5- pyridin-2-yl -t hi ophene- 2- sul f ony
)-1 Hpyrrol-3-yl]-acrylamde Starting from conpound

BL f1C [ Ty - bRtk .
25. (PN AR B (bt S B 0 B iz inl SRR R g
benzgmesuip@dlt-prgistidl-adrylamider om t he reaction mixture.
StartiVg trbrh R8MPRINA ] 27184 mthb8 4ich can be used for the preparation is analogous to the
method described for compound 9. The reaction mixture is evaporated and the title compound is

isolated as an oil.
MH+ = 509.1

Starting from compound D8, the following compounds may be prepared via synthesis routes which are

analogous to the synthesis routes resulting to the Examples 18 to 22.

29. (E)-N-Hydroxy-3-[1-(3-pyridin-4-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide

30. (E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-4-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
31. (E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
32. (E)-N-Hydroxy-3-{1-[3-(1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide



25. (E)- N Hydroxy-3-[1-(4-pyrazol -1-yl-benzenes
ul fonyl)-1 Hpyrrol-3-yl]-acrylam de Starting from

W@ oomposmads A24, the nethod which can be used f opPCt/BB2006/066197
preparation is anal ogous to the nethod described for
compound 9. The crude produeb9ts purifi ed by washi ng

i chl or onet hane Meltin 0|nt 7-166. 6C 26.
3. () N (omngrpRDEy 4 heyraq e ePasne s TR Aal
acrylamitlel f onyl )-1 H pyrrol -3-yl]- acrylam de Starting from
conmpound A25, the nethod which can be used for the
preparation is anal ogous to the nethod described for
compound 21. The product is purified by washing the

SaltsCJ7f ?@g\l-?gﬂggﬁg [WStﬂllriatth’ Y1-thRipRERd-£sulbdlyl) L 1RGpyPRI-Blyl]-acrylamide:
(E) - N- Hydr oxy- 3 [ 1- (4- nor pholi n-4-yl et hyl - benzenes
Saltsubff(EhN-Ih)/dli)xmﬂy{ﬂ‘-mrm-ﬂy]-HWWh&ﬁ-isdEonﬁt—‘a-r-wrrtg-ﬁ)m]en’crylamide with
hydrg@rgp]%%q t he met hod which can be used for the
prepar at | on |s anal ogous to the nethod described for .
Ndﬂwmurﬁm -b-pyTiHie-2t)-thiaphersreilfany i 4i-pystobd-gli-extylgpide;  compound  with
hyerchfmggmdjr yi ng net hods. Melting point: 168-170C 28.

100 %E%%tg%wgé%%{:@@%% %gtg&l]g%%%@)ﬁr{ggé?{@e_eérgégdhfe[c?e_sérgbed in Example 24, is

dissolyeth inehesmethamy bid Heakedgpr 2 minuBsy22 Wl €t B3 &t thevBtrag #ddagd and heated

for 3 Hrﬁﬁgscmwth@‘s@pe@ beis IBdIPd a\‘\mecthatkp 3he B&pUSRSh i€ Qﬁrred for 3 h at
reparation is fanalo ous to net hod describ

et o 1050 e PO LRI RS T8 BB dgoaovermnt

Colortehe criystalb 860ag)pousiteines! withsoheinghomsofadi®4-0BT :C.M+ = 509. 1

St arting from conpound D6, the follow ng conmpounds nay

é) ar ed via synthesis routes which are anal ogous ]
Salt PB( IhydraxéEl-©-pysidinedyirthiophenagrseitprwhd Hepysioh P wY-agylamide with
methbﬁeélﬂ'omz%md( E) - N- Hydr oxy- 3-[ 1- (3- pyri di n-4-yl - benzenes

| H .
>00 ?rﬁ? i é@-}&{ﬁyﬁg& ELWB%@]" 21y?%pﬁwd%?ﬁ°w' WA RYERERkgcrylamide s
suspeﬂdéd)myQ)S il labepqrrer arld- 35yl TEMEyH(Mnuldmetl’Gﬁesulfomc acid is added and the

suspér]ggo %%at’%n'_élql’s%]e,&]fy )st|r$|fé ]for(l? hpgl.r géibntgg %Lpeplglg& €€Soled to room

temp?rggureN_ pg,grygﬁly_a@_f{ltitep 311:1@ gried |n vacuum Beige crystals (632 mg) are obtained. The
compokiydoaaMs 14- 84 nethgiag@pais dtionyl ] - 1

1H-Ng5%¥@g%%}6%®%w2%@ d% MR 208939494 - 158 Hz, CH=CH), 6.63 (bs, 1

H, Ar(HB) 7.86-{.29 Ami i) ety 12)ArB4) {7179 Bs,(1H, Ar-H), 7.87-8.01 (m, 3 H, 3 Ar-H), 8.08 (d,
1H, JE BUIBZRL Hf'%%%a)(d *?‘?—PéerheﬁHk Tyl ]-1 H pyrrol 3-yl}-

acryl am de
(E) - N-hydroxy 3-[1-(5-pyridin-2-yl-thi ophene-2-sul fony

Salt bj {E)tN-RydroRy- 3-@1’ %Lﬂwﬂﬁf%i/latmoﬁﬂene SadiitchyDiH-pyrrol-3-yl]-acrylamide with
r; -N-h droxy [ 1- (5-pyridin-2-yl-thiophene-2-sul fony
ethagesulfoni f)é?F‘ol 3-yl]-acrylamide with hydrobronic acid:

500 (rg - WF HECNoypiraRy-B-14-(SBpypyini2elil-thicPhgtle-2-hilfophettrepyZros ) f-amylamide  is
susp%risié%gi?§£nﬁ1glazacgﬁb>éé ]aﬁc?%ranﬁrﬁlEﬁlﬁ ﬁ?rmo&ﬂ%e\%ﬁohic acid is added and the
suspension is heated to 45°C. After stirring for 4 h at 45°C the suspension is cooled to room
temperature. The crystals are filtered and dried in vacuum. Beige crystals (547 mg) are obtained. The
compound contains 1.0 eq ethanesulfonic acid/mol.

1H-NMR (200 MHz, d6-DMSO): 6 = 1.10 (t, 3 H, J = 6.9 Hz, CH3), 2.52 (q, 2 H, J = 6.9 Hz, CH,), 6.20
(d, 1H, J =15.8 Hz, CH=CH), 6.63 (bs, 1 H, Ar-H), 7.25-7.49 (m, 3 H, CH=CH, 2 Ar-H), 7.73 (bs, 1 H,
Ar-H), 7.87-8.01 (m, 3 H, 3 Ar-H), 8.08 (d, 1 H, J = 8.4 Hz, Ar-H), 8.58 (d, 1 H, J = 4.7 Hz, Ar-H)



100 nmg of the conpound, which is obtained according to
the procedure described in Exanple 24, is dissolved
WO 2007/08d4041et hanol and heated for 2 m nutes. 22pr@I/EP£006/066197
62% HBr in water is added and heated for 3 mnutes,
afterwards the suspension |36@ooled in an ice bath.
sus ensi gn s stirred for 3 } nbi ent ) )
Salt PEZ‘E ‘UPéV 3"r1n @’6‘9!“62 Y's‘hﬁpf‘t"'é‘-‘r%a“' W@ﬂ@?%ﬁ'ﬁ"’ﬂﬁf@ﬂam'de with

benzamssuttoniedcidn hi gh vacuum overni ght. Col orl ess

500 i@%?%@;&&@@g@}g-ﬁ{-&-%ﬁiﬁ‘-iz[‘y?-ﬁmio%érpe-i’-‘sJPSM)i-1W-Hpﬂ?r8f-£1§/|]-£’gry|amide is

suspgrERd N By dilorgetane] and(B5 pilr TBYIR- 281yNg tRNZspereieniQadiq)fisf esfggd and the
suspénsior Hk PEEE® o A530.] AMRE leiriagriiéres W hth45°aehbanessnkib® N Gooled to room

id 0 f o . .
temp o TRS BVIRS 15 5rop g0 HEHLT) B9 SRR ERS TGP SHgned. The
comployindiddnimns rldl eqpeprdneadionit acii/thel.i s  suspended in 2.5 nL
1H- NWF{S(E@U‘@HQ% S0k = BBy, 1194 —He“ﬂ-&‘%?-ﬁ‘é%%fa%' (s, G}‘H ArH$ 7.25-7.48

SUS ension i's heat ed

(m. 644, |ql‘{~ich'g5f“€rf" J-38-7eR8 (152 RArsUspen&s.dritifs- "80704389%0‘2 . 3 H. 3 Ar-H),

8.08 (OO M, J E@MMEL AL-HY, 8.58 e Kysd.aHs ang filtered and dried
I n vacuum Beige crystals (532 ng) are obtained. The

conmpound contains 1.0 eq nethanesul fonic acid. 1 H NWR
Salt p2QE)- Wdrodﬁ&ﬂ\,ﬁ@yrldﬁl -2zyIZhibphéiss-2-SulfgnyTHB)pyr®l-291]{adryldmide with
6. 63 (bs, 1 H Ar-H),
“aphy‘aﬁeé’e? ;@f°?'°%éd H CH=CH 2 Ar-H), 7.73 (bs, 1 H,
500 Apg HPf () dizhygrayy- 3([11-{5 erq;qn 29yl yJprp.Bne %Sl{bcgn d1H py]_roHS ylFaceylamide is
susp&déd iz2.5 AfL- ddeton8 abd 2(50nL FBIME. 4]76:mé anHTﬁ%xlenAYZ'sld)forﬁaéd]d Rfadded and

the spjp)eﬁlﬂ_)n i/é%egf(egéo ALrS ;/%trep¥t|rw?gdl%r% k{ﬁt_ Eéqpotg%gn%ﬁ@%olﬁm I(% c%cr)]lgd to room

tempereiuce. Eb@crm‘galgfare f||tered and dried in vacuum. Beige crystals (712 mg) are obtained. The

comp(;@déﬂhfé)f@ﬁ@‘éﬁ'r%plﬂtﬂalér@ Dy itoslE Beidmygl. - t hi ophene 2 SU' fony

rroI h% acrylamde is
A érﬂ? Di\"%g PERRY. 1187 7.1%¢4 'H%lr?é'gﬁf"? &rﬁzdb%ém/*rg' ), 7.32(d. 1
H, J addemZaOH-(trh)e? 464131|e€¢m52 ein2 iAs-Hi Fadoertsd @n, 232 Aé\ﬂ—t)ems 7.76 (m, 2 H, 2
Ar-HS Y 'é'opgmfé’ﬁ AR H?%_Pﬁ«?ﬁ e S §P|en/§r "r%i 13'1? £90l gd, )&g58(§d 1H,J =

ro om npera ure cryst s ar'e te ed and rive
4.6 HzpAnkicuum  Bei ge crystals (547 ng) are obtained. The

compound contains 1.0 eq ethanesulfonlc acid/nol. 1

H- NVR (200 MHz, d6- $ 3 H J=26.9 . .
Salt PIE (E)@'_-éydrogy ﬁ‘f @CPyrlg q_? yIJthLopaerg-.\ IF;EUI Mf!—l-;&r%&yt]@,cryiamlde with
p-tolisnedufoni®adld Hz, CH=CH), 6. 63 (bs, 1 H Ar-H),

500 7mg§5 o? @i%é\%l’r\pgroa{ 'gl([n{g_': nﬂh 23yl opE%rie % ué‘zn;é % plyrr’grg Yll] acrylamide is

susp@dgd HZZ S Ayl pfjetorg #hg L MLITBYE. B1x reg ptql-qzenewfom-g aggHis added and the
susp@@@ﬁh@%%ét@& 6 GH PR G @ﬁ@*&u h 804538l t‘heQJuspensmn is cooled to room

temppatiay Y PR 3 17eh o d Mo o 22 B ATRAB L il e oblanec. The
compagnddcob@is it evifp-toluenesulfonic acid/mol.

1H- Nf/&'ﬁ) 4%@49%%')%4\4&3’0 fx acr rd ﬁdéhfes)ﬁg (& hi ephene, azS('.b}IJI-fd?-ﬂ% 63 (bs, 1

rro suspended I n

H, Argbef-bh &h'dJ 2 8@ hA. 2 1B 7 328(1 Tty Joezere SUfChhi 7e4O0att(m. 2 H, 2 Ar-
7|4t§ (@dded de&@Ar ?pipzé(b%h o, AsHeabedol(@, éﬁC:f Aﬁﬁ% 808 (d, 1H, J =
S e suspension is coole 0
79"'?0/%5\45E %’% E%ﬂré% R iystals are filtered and dried
i n vacuum Bei ge crystals (595 ng) are obtained. The

compynd cgyt i
SaltsH_ Nl\/gfl 200%'1mdl%D%Bﬁglnbﬁ\Qﬁﬁnﬁﬂbﬁégﬂnmeafi %W?J)I =3~ %] -N-hydroxy-

acry'ﬁ&"decrhoﬂ) 6.63 (bs, 1 H Ar-H), 7.25-7.48



(m 6 H CHCH 5 Ar-H), 7.56-7.66 (m 2 H 2 Ar-H),

7.78 (bs, 1 H Ar-H), 7.88-8.00 (m 3 H 3 Ar-H),
w@208/06%p4 1 H J = 8.1 Hz, Ar-H), 8.58 (d, 1 HCUER2066/86197

Hz, Ar-H) Salt of

(E) - N-hydr oxy-3-[ 1- (5-pyri di At 2- yI -t hi ophene- 2- sul f ony

(E)- 3I{Lb4nli) H{:ﬂ o |20@é1h¥/bacr %%FEQ@GU I-hayr&ql-&yl]-N-hydroxy-acrylamide; Na-
salt: (E) - N- hydr oxy- 3-[ 1- (5- pyri di n- 2-yl -t hi ophene- 2- sul f ony

1500|rr)cg %ﬁ}eﬁ%@h@drﬁ \glb({;ﬁjs %@%}é&@%&fg%d %o thgﬁfq% g%gdé ngﬁdﬁn El‘(ample 10, is
suspeelpd|ini25 na aMater wilimeH 11 reeliusted pfé"myia@H |T e ﬁ@a@r@@nﬂ%ﬂr%mcated for 10
secor¥stafl sdskuehilohda®t uftilthedubddlectidif sEIURIRET BAktbS isGRRE@Sely

t0 roo eratuyre. The crystals.are ered and
coolelh S heth PR et ke ee iy R R S48 ot Ve R nea.
ColorElse crystalapidd mb) eerabtained with @ ﬁmingapihtdiala%a@?r sul fonic
acid/nDI 1 H NVR (400 MHz, d6-DMSO): 6 6.18 (d, 1
H, = 15. Hz, CH=
Saltsl Hof :@Q@ [3- (1_-'2|m%&@momﬁh&bb@z&@e*}?nﬂm-pfr%3 )&b N-hydroxy-
acrylZmﬂﬂv?tlﬁﬁe@Hhesﬁlfbhlcacﬂt‘ H) 7.68-7.76 (m 2 H 2

3/_\{ bdf%etz\x%% %m%%ylg zene$flf?_i1yl 1H%rol- -8@%@1 c(lj'oxy-acr_)(la e compound
with apogt Q-&equp(ral.ep{) mgqurtesqﬂomc acid with respect to the free base
45 miﬁbemlélnm%m%was bbb iR ¥ i diater. Zrhiglsokudra® B&féatc?-ﬁo%é @Y[1-(4

gfl ra|ng%éthn%ea*engsdlfony%rm p%/rrrlloldf yIY-\f\l-thydron-gc?Jlaun%Qee ?\lléll ﬁnllhe
suspgrislon N-doyidatecipr 30 febofds-goyt mftetivard2 hedted Umtichd eniduis susdludiny. The

solut|l)a |ch'56|9an aﬁhce?baw l]h'h?tﬁlévé OQL']Et %teecﬂp%tess Wﬁe‘@ﬂg %Chltér@d gncﬁdr@d overnight
acetone and 2. p-tol uenesul f oni ¢ d

Ci
I vag§ T AR AR 4 @a)saﬁ%ﬂ@?'a?f*w Hasiespars olase:2037¢ cfhis batcn
contatrisi0r27i eggndtiamedulthniabcidlb@l. t he suspension is cooled to

room tenperature. The crystals are filtered and dried

in vacuum Beige crystals (710 ng? are obtai ned. The . .
Salts  ripb¥rHd 4 €érriafamgnomeshy-genzerest iiRaMied diryatidy/ It Pydrargtacrylemide with
aboqunNMBui((é]rQQn%neﬂﬁorﬂ\@@wnhﬁespe&@&e(f&e basdd, CH3), 6.19

(d, 1 H J =15.7 Hz, CHCH), 6.63 (bs, 1 H Ar-H),

7.13 (d, 2 H J=8.6 H, 2 Ar-H), 7.32 (d, 1 H J =
(E)-3156(4Dikethyi@kinCHpthylfhed@engsulidny riH-pyrid]-3-2I-Nghydrielky-acrylargid€;d, compound
with a?oohl 1. G]S équﬁalgnt%tha%eﬁffbw acﬂwm‘ﬂre(s;gé%t tolhé"ree"yasb)

275 rﬁg n]qjhan%sugé;mc( 6C'd T I’p_'XSdJWLﬂ’] n% n]qihan&r TI’,\_ﬁ 3‘§‘élt|°f‘§3 qlded to 200 mg of the
comppf)d, ﬁfh[cms(dbtajheﬂ'&icydrang fortberpiobsdurete desertessiin Examydlg 4 The suspension

is sorEkc#é/orEfé 55 O%f%%% T%MQ&%M eg)?e%r%[n %Q%Lilev\@dﬁ% 7e/d Oﬁ%@%ﬁmon is cooled

in ary ﬁ@ﬁétf‘h%m- %n&r@%@ée{epwﬁﬁ _Tpe crystas are f||tered by suct|on The product is

recrybllalpz}édrf@hrigmyh]smbhdﬂyﬂﬂi OX it rBéthatedumiotlie ;aciiaF heS@bduict |§5med'@1d dried in
which IS t ai ned n
vacuum éol%'lﬁ?sec 836 150 T%dwth a qgnﬁ;pﬁ)%n?ﬂ)?%?ﬂéd%u% ebﬁa g Thne compound
contazrgrs 1H5 aﬁaaﬁeesmanﬂmlfnmpaplwo( adjusted with NaOH). The
suspension is first sonicated for 10 seconds and

=33 R e EE O PR P ATy bR compound
with aboet- 128 duuivalaet meterepilfoet edd with ledpdcttofthd freerbade:and dri ed

275 @%ﬁétﬂbrﬂs@hﬁdnl& HRGIUMNEG Gl DR @§p$o§afn8|5*rﬁé §o|l(t|%9% 4Hd B0 mg of the
t ai ned a nelting point of
compound, which is obtained according td the procedure a descnbed in Example 10. The suspension

dime

is sonicated for 10 seconds and afterwards heated. The mixture is cooled in an ice-bath until the
product precipitates. The crystals are filtered. The residue is treated again with 3 ml isopropanol and

37 pl methanesulfonic acid at elevated temperatures. The precipitate is filtered and dried in vacuum.



Salts of (E)-3-[1-(4-dinethyl am

i nonet hyl - benzenesul fonyl )-1 H pyrrol -3-yl]-N hydroxy-
wa@eooglozgande w th net hanesul fonic acid: (E)-3-[Re(/APD06066197

et hyl am nonmet hyl -ben ezenesul fonyl)-1

H-pyrrol 3-yl]-N-hydroxy-acr§2an d e; conpound with

iival ent net han oni c CI d th respect
confeg® piaels 188 TSR & TG PRLRANESAN P e el e gontais
1.03 v inbth3nasbifonatagid/morhi s sol ution is added to 150 ngy
E-3-[1-(4-
( Lyl gam nonet hyl - benzenesul fonyl )-1H pyrrol -3-yl]-N
3jhﬂ/ld@@,@g;\ylgwrvrngw%t@nzqqgs@fgwl 1H|-%rol- -Mlkyé'wgriob\haqrgamde compound
with &bo0i (gt ediviient ridhaseaonls aanditafes gicv@nitsirdeaated unti |
275 r%gﬂr%etrhgr’?ébgltbﬁm a%|d |{'m§<%h \WtH % is Ep)gano‘f’gr]m}’l doqu.latgcrcrﬂg sglﬁudn is added

oduc recl
to 200 grgfof FV\P@P@@IO@FIOWWW '@ébté'v@i FiceAINg tq the peedyrg @ drscreddsisxample 10.

The StEpEPkioh & s6ﬁ§até'ﬂ§f))r A Rcoldk ahd efbrvdridnaatdiRIntiitRgrepiBleTt inddolution. The

squh%{sI,?gﬁg% mlapéci% b@t Lér{t @F%roguégrepgna ?s %}'5 &gpf Tte |§rf|l(t?rz?% and washed
with 2mhigraeriane rmed BYA 1l vatez dinislass @ypialy ¢12¢HMEYwithod msltl foitioh3/18-222°C
are oBaRXY “TRE EYthSThE SonMitd0 o PRPHLILSREUIRAR ¥ BIRNT
nmet hanesul fonic acid with respect to the free base:
(BE)-3-[1-(4-D net hyl am
Thus nasifeltolvg relnéimzeateis ditdtetatio) e, Sakspyf (B )ed-F13 4-injetiamyatmetyi-ac
benzér)égﬁfghﬂﬁH ?;QFHP%P% thosq{ ﬁ@%%he %a\Qr% %Et‘ aﬁgl &nrtn%re precisely, from

anesul roni c respect to t ree
abouQﬁ@tonsé)oHtélt hepyivalgtaginanesidiopic pgd Wit eegrsst forihesfreq base show a melting
point feth& eamgé frorhabsut 208 tatabeut 22z*cadded to 200 ng of the
conmpound, which is obtained according to the procedure
a described in Exanple 10. The suspension 1is
Salt gioffr)-8d1-&adimethylaninernethilishenreneshiferyietttisyrrad-dtylleN-bydrioky-acrylamide

with hafhahEsiifdHR dcsy:di ssol ved. The solution is cooled in
an ice-bath until the product precipitates. The

Accoglingde geterray Brofgqufee F@d't'%y‘or@%ﬂ# 0. beTRERINSA Gl (AlevS s

10 g loe theysin@blndZ @kich sadtaieal act@tih@ fothe \WrdcBdudd bpadescribed in Example 10, is
onl e t e

susp%ﬁg(@ﬂ’n?&yln@a%at%nmgggﬁgme\évg{eg?ﬁégtsg &en% é@ﬁ)s Irlea)gedatgqﬁﬂux and 3.7 mL

metharsulfanitgaqisbis rrddest: Aftescappraciogpem diPRArdea. therh@p@wmdaﬁkﬁpred washed

with zﬁﬁfbﬁ@K@ﬂﬁZd— mD ParRiCridB t 10N sWotaMat @s B6igélsd1al The compound contains 1.0 eq

th%’bs?'f{fg ‘{ﬁl (4 Di net hyl am

me A% benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac
1H-NM (260 blblz, d5aDpSQNd = 243 (1, ABOOk:)12. DB(selti ¥ GHEM.38 (bs, 2 H, CHy), 6.18
(d, 1%9%'331%%%% foIlePIb 1 qpiqt /Jr@ﬁpzeé‘gt&tPHtj‘eég?ﬁ BASEH), 7.41 (m, 1 H,

met hanes onic acid I's m
Ar-H §6bﬁt§péh‘oﬁr-Hﬁﬁ17§ (@@ it oh1He Addedt 19 6 200 J - bz tdt). 8.92 (bs, 1
H, exemmgéaumlH o6 o, 1 B, SRhaigb&ik-BY; 6062l {(H301 HOexchéhgpaeiaiur e
a described in Exanple 10. The suspension is
soni cated for 10 seconds and afterwards heated. The
Saltsf {E)od-H -(#-<lireetbyleminomethyl-berezbae sulfaml)-1H-pyreol-3orl by droxy-

acw,gﬁ%wmﬁmogﬁhor}'@g\c,@r ystals are filtered. The residue
treated again wwth 3 m isopropanol and 37

pl
3%f4h'%dﬁ’€§‘ﬁ'laf”6ﬁﬂ’€thé{'ct?eﬂe%?d“e%'f%”\yﬁﬂé'cpw re%ﬂk'}ifﬁmr@gl aoqw?émde compound
wﬂhppbaﬂioméc&ﬁe is filtered and dried in vacuum WO

e AL ON BR300 6, PSR R

ar e t al
dime h'ém@ewg@wrmnwmtéfpw ﬁ@m' -y -eY Hanes o s cNa -salt.
The raammé ”Rpendidn)is Sor{.olateeéiorao @b@hbyénd@dﬁemmﬂaﬂeq uRe heeERRIe is in
rrol 0 acr am (S -
soturiy 188 ¥oukion i el Por S5 e ulll P P S BR ae Fasyigesore
filtered@ind| dwctch'emmp@gtorlgsg cryistalsfareebthpe(159ME) \M@\ a melting point of 176-180

oc. met hanesulfonic acid is mxed wth 2ml i sopropanol and
600 pl water. This solution is added



to 200 ng of the conpound, which is obtained according
to the procedure a described in Exanple 10. The
W@ pepesEdon i s soni cated for 10 seconds and af Per/mP2od&066197
heated until the residue is in solution. The solution
is cooled in an ice-bath untb3-the product
precipitates. The prepicitate is filtered and washed
with 2 m isopropanol and 600 pl water. Col orl ess
SaltsoofyE)t3l194-dik8@hyighinantethyd:bamdehesidfoppl)-mid-pg froREB1-R A3 Groxy-
' e conpound contains 0.99 e
amy%@?ﬁgﬁgghﬁggﬁfgpa0|d?ﬁnt Thus, as follomsqfrontthe
3dhf4aDimtﬂ1y|@mr@dtegtwldqp@zer§gqprgyI)OTH pyrrol-3-yl]-N-hydroxy-acrylamide; compound
with 4b6hr037 éqlﬂ\/at%nd('ZL‘BJt}?yen@%|B QBB Wl Fespect to the free base:
h

enesulfo acr m_de
200 R SRR, BED S5 Eg AT LR S oS e Exgoe 10
and 33@ rrwomjelc acid areguspeadesiin 3 me tvalen d v e bdspaistonas hehtegi untl the whole

residli8 B%glvetdoﬂtell%luhér?@ c@cﬁ&ﬁn %H Q:\élb@thr[ﬁhIﬁhé"&od&@br@&pdatbst 1R crystals
from ab to abou 2C. Sal

range
are TS . A A e RGP e G 1 e &H@EEﬁSfc&ﬁﬁﬂ's)W"f a melting
point ldf 1B6F 1881°€ 3reydtaifédh itk @xpoarer ophtains & equindldic acid/mol.
nethanesulfonic acid: According to preferred
rocedure, the title conpound can be obtai ned as

3f[b[4| Risthyimingmstnykheazensaiionid! H-aiiokrvi-N-hygroxi-#radamide; compound
with a&@maredecn@ateﬁt (tzheutmemeedlu Bed itel espadt agk irde daxanpl e 10,

200 m%of tﬁ' ognead |ch 380 ta ned %&?}fcﬁ’r;geto gdpéez dt% a‘ﬁ%gc?i[)ed i-rlt-%?ample 10,

enS| O re
and %@M@@P ﬁ%ﬁr@ Sa%ﬂeddqun add sapropdnoe fheB5Pensgn tsheatsgnihe hot

suspérelasher@bw & dnhé&- @éﬂﬁﬁﬂ@&y&ﬁls b ikl 8y &Q;hor\/\@rﬁihﬁéjre&%é dms mg) is
t one

n
dnedbréYaé:gu éq:l)’%ressrcf%sn%%@bﬁwallh%%q gjs9941£)8 é&re ob a|ned The compound
contamstOfagrsmélitioarid/maci d. H NVR (200 WMHz, d6-DVSO): 6 =
233(s 3H CHS) 274(s 6H 2CH3) 4.38 (bs, 2
(d = 15. 6.61 (bs,
Saltslof}qE) %&1 (H)d|me;hﬁgmmmelhwqbegzeneﬂtgfogylth Py¥e I] N-,hygn_oxy-
acrylamidelwith madhickkid: 7. 71 (bs, 1 H Ar-H), 7.78 (d 2 H J

= 9 Ar - .10 (d,. 2 J=91H, Ar- 8. 92
E)-3-({15?4’-51T%M’amwg?egwgbeegsenégq_lffhylgtW%yrlpbg-yl?lw-wroxy-ac'Fglémge; compound
with abegtflargyalehtandihnic 4Bl Bt rédrect td thd freeoedrangeabl e- H) Sal t's

200 of the compound which is obtamed accordm to the procedure a described in Example 10,
di met hyl antnonet %ﬁa benezenesul f ony

4- % IHp
mgl m orw E]C'd[\ﬁrﬁﬁl&ﬁpﬁn ma% F”MV%{ tée WSPWSBH bsslfkeﬁ[ep i til the residue is

dissoved.dhe E&yticB-i§ doo(edHrDarmbebdittylThamyﬂtamehtyteredbﬂrsuchon and the residue

1559@ Q%ﬁéU dlhggéﬁluh éﬁl Qtjars%ntt{ Lﬁé{)}'@@ﬂih%h?@%%b%@ &tzta?ned The

osp Pre act d osphoric acid
compgy ‘??PB@@G 1\/9iqt”t?'%“'°tﬁ°'%‘ter The solution is added to
150 rTg (E-3-[1- (4-

h ul f
Salts %‘3%) Ej)}?ggrrle&ﬁq%mﬁ\ome&a%sal ne %%XYIL -Ipe/ﬁ‘x{:{ h} gﬁgch
amvmmubowﬂva@bdamdr 10 seconds and afterwar ds heated
3LH]E4' If‘)mteth?lahﬁﬁh@th?l Be%zénresuh%f;?\}l)WH ﬁWroI JDI?NWEMW Qfﬁylérﬁde compound

I'nh an i ce-bath until product precipitates.
W”hqﬁ@3?%%ulted solidis flltered and dri ed overni ght.
200 rigpdfaiid @spoctidy 8hiah & oatateo bBt@rdiredo (HE5Booca)re widkérriged in Example 10,

L1 . . 76~
and %?;#dégg 5%% /d%%%%;}gndg% %waooa vtgéster\(;\?. %&?JJ& fﬁ%%ﬁ%at&d unt|I f’lt? re3|due is

dissolygd.iThe ﬁ@plmmls ogg@iegéh@yge-p@hyTh)e_cwstals are filtered by suction and the residue
(115 Fgpi¥ Fiéd in SadUubr BolBYedE @ ¥tals th Y In@INind ol dfh 228 £C Greddiitdlied.

Salt of (E)-3-[1-(4-dimethylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide

with ethanesulfonic acid



(E)-3-[1-(4-D net hyl am
nomet hyl - benzenesul fonyl ) - 1H pyrrol - 3-yl ] - N- hydr oxy- ac

wo ydoansdes conmpound with about 0.7 equival entPCT/EP2006/066197
(Z2)-but-2-enedioic acid with respect to the free base:
200 ng of the conpound, whieB4t+s obtained according to

500 r’hqr;gf tF% 8%%3E§@|cg§§%%%€e§gack%d§é%WRQVBE(O dureﬁz]gescnbe% |rr1TExampIe 10, is
suspsdsg én iSomL i ssetheatied 20Nl | TBMEE A qglLeetharesilfboie dcgl is added and the
suspeﬂs%ﬁ% é’tf?rgd fo-mq\ Srﬂé %ép@ﬁ‘s@rﬁs ‘ﬁﬁ’é?ec?%e' fntefagbkle q:sesugaen'aecﬁj mtd rlnL acetone

product precipitates
and %‘Ve% LP(Et5| ol hﬁr?tlsﬁeﬁeorf @§i'tﬂrﬁé@mﬁ6”‘?ﬁé)v'qmé Cuﬁiaed‘*%m%eﬁmwamed The
compSohddonss 10X gesdtiedngsulbtibiaad/mel. ti ng  point of 166-188 C
1H-N§I{$,$(a§)é)n&6lﬁ{z,nd%%&9§(§)?f) %qzﬂ%qﬂgﬂ*e?ﬁn% 205y 5 £ BLE £7 2 1z, cHy), 273
(S 6 Hoaretihy4 - 3bbnzZem &g, fadﬁ)ﬂli )- |‘1H-=pyﬁ’0|d¢ C31~¢H), oM 1Hig=d  dk Yw-HIE 7.29 (d, 1

J LM%@M?%H-@HW%% 1\’\‘1 t/i? H’J}bﬁﬂ{ b@ 5HeﬁHHY6)|7%rtB 2H,J =87 Hz, ArH)
2-enedj oi ¢ ac t he free base:

8.10 é’o%) Hmﬁ 8 Hianar- 66%86%1 F\,\mcaﬁnqegble,bla éPﬁéébSa&E'o?@Pﬁ@eﬁ%e -H)
t he procedure a described in Exanpl e 10, and 332 ngy
Salt o LES%E1 o(rjllmle%y arﬁciuS eetﬂ;flﬁ en %r{esum)n ens oﬁoz?:ag/l]cooyt?raxyf acrylamide

with aenzuenesu!fatlh acﬁwe cr yst als are filtered by suction and
500 415‘81‘ tﬁ@éér%b%n(g %\;"\ﬁ;h@abtéﬁ‘ed &Ebr@qg thh&Q&,HéHT}e @esgﬁtgegsfﬁ Example 10, is

crystals with a nmelting point 194-205 C are
suspec%ile%‘i%a mL-leﬁ@toeeoﬁ%%ﬁ@ QOﬁ@@e@z%ﬁsu@pélaed in 1.0 mL acetone is

adde@anhdlfhealispebeibr B sofred ) 1 B- THe {udpdhsior tidfiiteredand dried. Violet crystals (647

' ) - I N-hydr oxy-
o SO o VAR et S0 S o
TH-NNEN@Oh YIHzhehBPHREE ¥ T 3AF (9, 31"#-!—%# 2ol4-(8-3/H] CING) iy 3fr @xgll'bd 4.7 Hz,
CH,) Wi?a('c'ﬂ fe, JGOIW@H-% |E e@t{QéJH rl A@@IH'?V@J enky gﬁ'@ﬁ':{?Ar H, CH=CH),
acid with re A@ ng_h
740 gohPound;’ Whith!; %%b?éﬁrﬁ@dz ycéu*am@ *i?so &b dcédireH. /= 86
Hz, Ar-thescioi e@ HnJEx@rpHe, ABH), B68d (300 Hpexnhbayebble-#ii .61 (bs, 1 H,
Ispended in 3 mM water. The suspension is heated
exmﬂﬁtg?tfw?ﬁe residue is dissolved. The solution is
cooled in an ice-bath. The crystals are filtered by
Salt Sﬂ?E‘)BQﬂ(@(EIH':eEHWhnhﬁ&h&HZI -benE&ries TBInyl)S1HIpyrRdl-3iyN-N-AGaHERY-acrylamide
%Iess stals wth a nelting point of 170-192C
with paphtigeng- ?1&5' OM§F1d conpound contains 1 eq mal onic
500 rag bidtherodmpoSad, twhiodfis ¢HiRed-dctorfidg th the piloyddusent described in Example 10, is

suspén@gm E%drgp%@gt rﬂ‘ee§rka{t{ EQWL )I'gﬂﬂE}_Eiyg{g Jiapf\fhglake QI'SE%WCOQ% in 1.0 mL

yl am I C aci
acet%%hﬁe@‘ﬁ&?ﬁ aﬁéﬁfeﬂégﬁaﬂspﬁrﬁ/w@iﬁprp& fU?e %W@LON'%VW@XWT%‘E'“ Violet

crystdly (580 @Rare ©ORPOUITHe cvhbdundxaltdits BC b6l haphthaierg 21 Ifdnkecid/mol.

NGRIRRY B A RS0L 3 SPERUE Sh AR S W T PARRRTH 8- a5 e
CH,)stuspenddt Jim182 hiz, Gat@), 60 doss ddheénsi).on2d &, héat ed!5.0 Hz, CH=CH),
7.40 Hﬁ‘t1' Ij-l Ath% f?ékn‘ﬁ'UzeH'@r H) 9t §750|8\0@qm Theasa, létolsorh 175 (m, ; H, Ar-H), 9.72

inan Ic ecrystasarefl tere
(bs, 1H(§P‘Fr@ﬁ9%‘?@'fhe0 %@?aﬁj—é exghengeahisH)i s dried in vacuum
Colorless crystals with a nelting point of 122-144C

Salt ?n %?L—?A (ﬂﬁ\%thiﬂgémmometh% E[%e)nzillesu“ony% 1¢Ppyr¥ol 3 er N-hydroxy-acrylamide

enesu
with pitplyenesulfGrigagidN- hydr oxy-acryl am de with

500 rﬁ% Bﬂﬂ@ §<5Hw Jo‘a Héj Gunith! |sdot}(%éioaqzer9 ?r@ ﬂbotﬁe E@éﬁ%@@c%@ 119 sza mple 10, is

suspended in 2.5 mL 2-propanol and 2.5 mL water. The suspension is heated to 80°C until the residue

is in solution. 327 mg p-toluenesulfonic is added and the solution is cooled to room temperature. The



500 ng of the conpound, which is obtained according to
the procedure b described in Exanple 10, is suspended
WO 2002/05040d. acetone and 2.5 nL TBME. 140 pL PCT/EP2006/066197
et hanesul fonic acid is added and the suspension is

stlrred for 1 h. The suspensbdn is filtered, the
and stirre

| ter. cake , ended tone
orecipigle 5 TETEa FS SO Baid Greets (P e P P T g oA tains 1.0 ec
p-toliengsitfalicaq(dl@@. ng) are obtai ned. The conpound cont ai ns

1H-N§|g?%§}g%§‘=&h§é‘ﬁﬁ%bg%l§2§3é&/ﬂo)\r C%; ’2'2*@’5 éﬁggd\@zms s, 2 H, CHy),
617 5, {1 32557 He. FH-COMBID (o, 15 ACH). 761K ZHO].5 He, AgH) 129 0, 1 H
J = 160%Hz, @HECHCHR) (t, 6 HLE =(h 1A AFH).J7.48 &529 J-|Z79¢||=’EQ-|)1 7.71(s, 1 H, Ar-

7%4__((%_% HSJ] %d’: {n'%ri-l—?_ﬁ 1%@2%4(3 %i H(zugr H) Qélg (0% H&S exchangeable-H),

10617b§8|'(c¢}<cf@ngdgablﬂal't) 8.7 Hz, Ar-H), 8.10 (d, 2 H J =

8.7 Hz, Ar-H), 9.13 (bs 1 H, exchangeable H), 10.62

(bs, 1 H exchangeable-H) Salt of g%) [ 1- (4-di et hyl
Salt afn(ﬁ)ﬁd?fﬁ-dfmetlwm@?f@gtaylrWer)esTIfony H- pyrrol -3-yl]-N-hydroxy-acrylamide
with b‘blﬁyﬁdé&d 3-yl]-N-hydroxy-acrylamide wth

500 B PR R G R Tty See e SEREL) posdbeiip ERamote 10,1
suspgRdathinl 26 MO 2-prepang @sp @ adadwater. Phebsusbenaior isOreted 8@ C Hintitithe residue

is mzﬁwﬁm 301 Bandens sbdLahE trRCESUtLR é cgomtca%hp%desawre The
and the suspension i stirred for

prec'@@?p‘éﬁ%%r%%ar?dsd“ﬁpl eéqeecayséq{%aa? Mgy are\AeEIner: ?}e&@("&’f’%”d(%’ﬂ‘?'”s 1.0eq

palmitigaciéimel. obt ai ned. The conpound contains 1.0 eq

1H- N@Iﬁ‘éé@@@!' Jwﬂéégf%ﬁ??@ 3%11"!2 NW%&&QQ&% 12%@23) g)(mf H, CH,),
2.14 {4, 6 H, 2(%)7244@ (t, 26HR ), 7-§Ha. 7CH80:)1 3 4B (9 24, Dhl 36145 (d, 1 H, J = 15.5 Hz,
CH=EM=EBH (bsb1 ﬁOAr(-PkP)S7 28 (1 HU=H)5.5 Hz, SH=CHY,.737 @M HARH), 3.57 (d, 2 H, J

=8.2 zsg| Izlﬁ':% 1’Iz{rArr_)§ 4%3@1 ng 812 '%—F AAF'fF&AléJYb %H(eﬁcgzﬁwgeable H)

8.6 Hz, Ar-H), 8.10 (d, 2 H J = 8.6 Hz,

s e v OB Sl ©

inonethyl benzenesulfonyl) 1
(E)-3!rit{BipheHyt-B-s\idmyly=1Myslr 013 -yAN-KY i BXeigcryinide, Na-salt:

oo GREPE2LEE: k! 2780 88 R R pekgf BERREAP crampe o,
dissotyed or Vbr@dnetlmangk%l%ml@ater sThesplis peqdd@uedﬂﬂ pPl. B with sodium hydroxide
solut@ﬁ; eﬁh@@@spﬁﬂgo%sfhegfbd I)BME"C i&éﬂ/\ﬂﬂis @@Qﬁsb@ls%ﬂ@s oo liff Qrmcg bath. The

? one i s added an Fe sus ensi on
S“Sp%rtsiof‘ r‘se?i'”P% or 2t &'ﬂ‘?ée”%ﬁg‘fi%rﬁ%‘feoﬁ h? §°“F|'5f @pegdan SR "@E‘J‘ “water. The
preciMiatd ietirieccovestigik & vabBn. g)ovacrgstai t 18D meyl areTdbeaired i andelting point of
145-@REai ns 1.0 eq napht hal ene-2-sul fonic acid/nol. 1
H NVR (200 MHz, d6-DVMBO): 6 = 2.72 (s, 3 H CH3), 2.74
(s 3 H CH3), 4.38(d, 2 H J=45H, CH), 6.17
1H J=16.2 H, CHCH), 6.60 (bs, 1 H Ar-H),

Unlesl&ro%r’_eﬂ\ﬂ Qe7n<%§ﬁ he af%erﬁénn%ne%elt%g@qs’_ar%Z%%%gnr%mb;} %ﬁé—t"ng the solid
prodysgs.inymaligyaps ves%ls:wlde(rm'su@ ir}q}:)eq&[i—)n.m\e hgeti'ylg ratg lg@etm@erp.p.S and 10°C/min
in a BEXE MGG ABIhEapphratub @%b (bs, 1 H, exchangeabl e-H) Salt

of (E)-3-[1-(4-dinethyl am

i nonet hyl - benzenesul fonyl ) -1
The rlapqglbptv\@len gmeyﬂega bNeh;yld ﬁh@{ysp&gu\/ylaamwdtee sglistalgcording to this invention can be
deterﬁ’nnte@ IaQﬁ%%H\lvn %nh&skﬂ@d QeéQrQ e@gb)ptftraﬁ &?orC@E%@M@das dMﬂ!e ?d? the

1S O tal ned accordin rocedure descri b
abovemeinned ratps. RYNMR U?B%ﬁ‘“c{eed“ﬁ U 38 &gt the rafioy BeiEen féﬁ?obaée gnd
methareswpitaaic. ac'Bhl@thSlﬂrE}SﬁﬂllSlsalts gigenlabarteale Ueﬁerﬁﬁ}@dl}mtcommrhm of the

' ' 7 t
200“/2!—%32%(5@#(? l\ﬁwi% Qpe%ﬁg H{ tg@gorreééogg{dgaﬁfs PA&S@?&HL EQW & t}l\|§

e solutionis oom t enperat ure.
The



WO 2007/ 039404 PCT/ EP2006/ 066197 -65 precipitate is

filtered and dried. Beige crystals (628 ng) are
wobdogioseeds The conpound contains 1.0 eq PCT/EP2006/066197

p-tol uenesul fonic acid/nmol. 1 H NVR (200 MHz,

d6-DMSO): 6 = 2.28 (s, 3 H -p8-CH3), 2.73 (s, 6 H 2

meas%gg%gpb é b%?vg%w ’k Eegc, a|F1|ZjI_ 3&;@%;]’[1?_@%6%;!3%3?H‘(e(]j;,hg!’gcté[isﬁg g?gnags g'ztﬁe base are

set inkdzgorrlatidd) to the. ilﬂ@gr@l(}bf thé ndthanesliphoidie Fighdt bet@rerCH) andr2.4 ppm under
con3|€iérat|o11 o’F'mte%raTs séngg of ’érC @elhte% 48 (d, 2 H J = 7 9 He,
- , .77 (d, 2 H J =18.3 FE

A«-FD, 8.10 (d 2 H J = 8 3 Hz, Ar-H), 9.69 (bs 1 H,
exchangeabl e-H), 10.61 (bs, 1 H exchangeable-H) Salt
of (E)-3-[1-(4-dinmethyl am
i nonet hyl - benzenesul fonyl ) -1
H pyrrol - 3-yl ] -N-hydroxy-acrylam de wth palmtic
acid 500 ng of the conpound, which is obtained
according to the procedure b described in Exanple 10,
is suspended in 2.5 nL 2-propanol and 2.5 nlL water.
The suspension is heated to 80C until the residue is
in solution. 441 ng palmtic is added and the sol ution
Is cooled to roomtenperature. The precipitate is
filtered and dried. Beige crystals (422 ng) are
obt ai ned. The conpound contains 1.0 eq palmtic
acid/mol. 1 HNWR (200 MHz, d6-DVSO): 6 = 0.85 (m 3
H CH3), 1.24 (bs, 24 H 12 CH2), 1.48 (m 2 H, CH2),
2.14 (s, 6 H 2 CH3), 2.18 (t, 2 H J = 7.8 Hz,
CH2C2), 3.48 (s, 2 H CH), 6.15 (d, 1 H J = 15.5
Hz, CH=CH), 6.57 (bs, 1 H Ar-H, 7.29 (d, 1 H J =
15.5 Hz, CH=CH), 7.37 (m 1 H Ar-H), 7.57 (d, 2 H J
=8.2 H. Ar-H), 7.69 (bs, 1 H A-H, 7.93 (d, 2 H J
= 8.2 Hz, Ar-H), 10.58 (bs, 1 H, exchangeabl e-H)
Salts of
(E)-3-[1-(bi phenyl -4-sul fonyl)-1H pyrrol -3-yl]-Nhydro
xy-acryl am de:
(E)-3-[1-(Bi phenyl -4-sul fonyl )-1H pyrrol -3-yl]-N hydro
xy-acryl am de, Na-salt: 300 ng of the conpound, which
i s obtained according to the procedure described in
Exanple 3, is dissolved in 7 mM nethanol and 15 m
water. The pHis adjusted to pH 11 with sodi um
hydr oxi de sol ution. The suspension is heated to 80 C
Afterwards the suspension is cooled in an ice-bath.
The suspension is stirred for 1 h at anbi ent
tenperature. The solid is filtered and washed with
water. The precipitate is dried overnight in vacuum
Yel l ow crystals (160 ng) are obtained with a nelting
poi nt of 145-150 C. Unl ess otherw se noted, the
af orenenti oned nelting points are determ ned by
heating the solid products in small glass vessels
under visual inspection. The heating rate is between
0.5 and 10C mn in a BUchi nelting point apparatus
B-540. The ratios between the free base and the
respective acid in the salts according to this
i nvention can be determned as it is known to the
skilled person, e.g. by titration or, if possible, as
done for the abovenentioned ratios, by NWR
measurenents, such as e.g. the ratios between free
base and net hanesul phonic acid in the nesylate salts
gi ven above are determ ned by conparison of the



200MHz or 400MHz NMR spectra of the correspondi ng
salts: The relaxation delay of this W 2007/ 039404
wEOn/aRR0O6/ 066197 - 66 neasurenent i s bet weenPAT/ERD06/066197
and 30 sec. The integrals of the characteristic
signals of the base are set6into correlation to the
i ntegral of the nethanesul phonate signal between 2.2
and 2.4 ppmunder consideration of integrals of
Startgiggnatedalof 13C-satel lites. WO 2007/ 039404
PCT/ EP2006/ 066197 -67- Starting materials Al
(E)-3-[I-(Tol uene-4-sul fonyl)-IHpyrrol-3yl]-acrylic
A1 aclE311-6lupnefd-guifpng)-1H-pyrrol dylirasrdic @aidf onyl ) - 1
1.60 %bp(ﬁ'j BH- (téib’elﬂsﬂas@rfc\ﬂyl QH%HQ jy@-raér‘ylk%lﬂchdl te@@@tﬁresl@p@ﬂﬂﬁ%mg C1) are
[

I SS hl or onet han
d'SSOIé(F‘%i”gﬁtm'togﬂ‘ﬁ@?ra?‘ﬁ?“@”e FRapient tﬁ*i”p?f?t“fer ﬂaefrh ?‘b%{érg'l“i’r@a%eé'F geid (TFA)
are a(ldde/And stirree fardidedrsanit: stvientrieevapotated tddrymess addie tisolesieust are added

30 mlgog wﬂé@@?g W;aféq pﬁe@e éf(ﬂgcctecd =0 us'i \Qe& \Wﬂ\ étﬁﬁ bgét’é?te Fhen ﬁg%ﬁg‘%mc phase

L , ter phase 1s ext
IS dr'%%&Y&UWi%?Va% FH* f@'tafﬁf'ﬁ eygpataidand ‘FH%UQdﬁrevaéP@Qrﬂ'V@ 0.951 g of the
title cpp&@d ak & pdieigesy somer sodi um sul fate. The filtrate is

p ried under vacuo to give 0.951 g of
ﬁ@ Q‘{Oﬁ{&p E&)%und as a pale %ﬁsol id. M5 (TSP):

' NS GDIISPNBFHR, 361D GH: 60 (VR (ENVBOTHSB.744m36= B, Hz ) 741 (m, s =
3.1 H@ EQ 8(2dﬂz J/ = 161 ﬂz ), 744 (m, 6H 74 86'(6 JE 84 |3z :le)'lZM 8blhs, exchangeable,
by )3 J3 Hz, 4H);

1H>778(m 1H) 787(d J 84Hz 2H) ; 1180(bs
exchangeable 1 H A2

E%) § ({ "I_‘lgl{]/ﬂ'ﬁ thﬁ?&%ﬂﬂ@lﬁﬁﬂh F%l 3- gll)] -N- (tetll'ahxdropyran-2-yl%y2j-gcrylamide

tetra Pg -acr
0. 29@ 10qhenylmethansulfonyl 1H-pyrrol-3-yl) acryl|c acid ( compoun B1), 0.152 g of N-

hyd r&(ﬁ)m@otﬁa&o@n@&ﬁieﬂﬂbhﬁﬂzﬁ) |af1d35EY1| pl l;f‘i'rl&Wlérﬂhe 8re\issol@éd 12D 6nl of N,N-

dmeﬁyi‘?rm%mgw a'_&)agn tg %er%tgr gA@er\g?rd% |t}ge%dﬁxc?/€§r¢11z Otfrl\ﬁ- - ole

dimetlylgrmmbrrepy M-ef@lcatbodifmide, Wd"OGWWEieH?Df;MCrW @@fre(dDNF‘) hogit at room

temp&r@RIF8. TREME b@dd 08152 @fo‘i‘ et Vé@fﬁﬂ@rd iH arpgl I?-chgm@%%rgz b stirred for 2

" h}éﬁy%methlgmn %ﬂ‘? ca4 tﬁi J with
our.J{p HP BYaPaEteCe fﬁr fsraéjae Y e WB‘EWG Wes PGaHed Wi

ethyl beatgierTak vrganic Phase is @'|ea©der¢oﬂluﬂl52lf@e (Tlhen it is filtered and evaporated under

vacuc?‘r(é %Fuﬁﬁla%g L& |s2dd?|ﬁ)é6rtf'§/%|l|ga yél }Iaé?\ycqr ?ﬂ\? Esu?dr}ggr%&deﬁt o?d

I S evaporate vacuo
cicnqrgpehaneinelret amEP 1 KSR ROUP A LR TR TBOTY T & bale gy

solidet hyl acetate. The organic phase is dried over sodium

hepo is filtered and evaporated under
MS ééﬁkﬁé@wﬁ %b}d)e product is purl fied by silica

H- NMRé@MS@mebﬁﬁOd@r@ﬁh%u@n )i Gr(Eai g -8B fm, TH); 5. 006, 24y 6,18 0, -
15.3 HE,Cil @rs@rr@tmreedermt bagolizf 1pm 89l Ut 07 %&IZZJZLW QHXQH) 7.30 (m, J;
=5. 1%@1? Hz gg—ogéw t) g 8012%%m%_€%)-§a| % a chamg%@le(m 11.08
(bs, eﬁbll)a,ngéhb&lﬂ(lm 1H) 3.9 (m 1H); 4.89 (m 1H); 5.00

(s, 2H); 618(d3153HZ,1H) 6.50 (s, 1 H);

6.96 (m_ J=5.2 1 H; 7.10 (m J, = 7.3 Hz, J2 =
A3 7 &) ﬁlf‘ (szq)enyl7-4-gglf<{rm|) 1y pyreol-8-y N:Eetrajgdno pyran mloxggacrylamlde
The MetAodsed ﬂﬂpr‘epﬁ’aﬂonhﬁ th|s]c5)mpod|51 @arﬂ'élogo@é‘fb theliBethdY described for
compouncpﬁf\%ﬁ\atpe except|on that %he product is purified by crystallization from water and
methanol.
Starting materials: (E)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylic acid (compound B2) (0.300 g),
HOBt'H,0 (0.130 g), triethylamine (668 ul), DMF (20 ml), EDC-HCI (0.508 g), O-(tetrahydro-2H-pyran-
yl)hydroxylamine (0.089 g). Reaction conditions: room temperature, 1 hour; room temperature, 18

hours.



(bs, exchangeable, 1H) A3
(E)-3-(l-(Bi phenyl -4-sul fonyl)-1
wok@ynsab4s 3-yl ) - N-(tetrahydro-pyran-2-yl oxy) - ae€yEPZOEE56197
The nmet hod used for preparation of this conmpound is
anal ogous to the nmethod desef8bed for conpound A2
W the exceptjon that the product is purified by
Y'e'd\éﬁ'é‘gtgalp?'FQWi EH" fromwater and methanol. Starting
MS (BSI): db62.8KgH"); 369.0 (MH™ -CsHs0, 100%)

HNI(/lﬁ)Dﬁ;deB Q'qur%néz() 0§H'1f|—|§1r1>>’é2) mlHOB)OX%‘?ngn ?H)Vé if@cﬁé/ A4 8 Hz, 1H);

acl oun
6.60 fsy {1k hf$ é[?aneE‘ ?6‘685 )7 7%5WFJ( 200 Ryl = Eﬁ)&ﬂzicﬁ'* (69%29*&’ g);° Hz. 2H);
8.06 @ ( tate'rahydy a1 8bkRyd@Rang¥dnd)ydy oxyl ami ne (0.089 g).

Reaction conditions: roomtenperature, 1 hour; room

tenperature, 18 hours. WD 2007/ 039404
A4 PCE)-EPROBINRE§10Tino-bEBzenys wWiodyl)-OHPYFol3-yibdHEtghedro-pyran-2-
y,oxﬁ%wa (ESI): 452.8 (I\/H+) 369.0 (M - C5HOO, 100%

DVBO-d6): 1.61 (m 6); 3.50 (m 1 H): 392 (m
The rg_etpq)d USAC grypr(emara on|.q)f th's@oﬂPO‘ﬂ is gnalo_gggusﬂoﬂze mat %descr@eg@r compound
A2 witSthe &xddption fhat Ehe(giddudt is p@ifiSd b?sﬂm’é"d)aﬁ flagh dtorhBfbgrdphy=iéing a gradient of
8.5 Hz, 2H); 8.06

d'Chlo(r%metﬁane aé]% elzrfzamlérﬁf“@ 11t°83§ exchangeabl e, 1 H A
Startingematriplg:-(E43-Di- Hﬁtwnmln@b@@ﬁwﬁ@yWHwW)&m acrylic acid (compound
B3) d)‘Hem/gf robads bl bUNZ 6t %{h@Bbﬁ%ng@W aBIVI2 (10 mb), EDCHCI (0269 g), O-

% xg% acr de The net hod used E‘H‘ par ation of
(tetrapyra2id-B1p HHthéoxéﬁﬁ@I”Sé%% g oR%eFf[éO”r@f‘W SRS 1§ PREEPLTEy 1 hour;
rooma@nnimmﬁ 17Abumst t h t he exception that the product is

f ica gel flash chromatography using a
Y'eldpéwégd ﬁgep%j S%dA chl or omet hane and net hanol from99:1 to

): #19.2(MFD; %éor%('ﬁer%ﬁb%m?"é) 3-[ 1- (4-di net hyl
'H- Nram msb&rg;armq.lnf @nyb)gzld-lspyersol (m3tyl 3. 928@152le ):C4.885Q ¢l 1H); 6.19 (m
)¢ ORI o it e By gt Tt o Yenleadhe ottt s
exchaylgealge, 1("1) et rahydr o- 2H pyr an- 2-yl) hydr oxyl am ne (0.049

g). Reaction conditions: roomtenperature, 1 hour;

oomte erature, 17 hours. Yield: 0.18 ale re
5 o Te { Eadygne- %ﬁl{éf%'ewr—”rwy"%éé/'loa"erwam%shgh?“ﬂ)c?@%am'c acid
tert-bulty| bidfar (DMSO-d6): 1.61 (m 6); ); 3.02 (s, 6H); 3.50

The r‘éw%sl_pi foi ﬂseparggo?é)f gms'_zgo\}jwpo;gwdis S %_rggloggﬁl_g) th7e rg%_t% o(cﬁ‘gs%%emdr
comppuBYAY with the-expeptighat Bie)produgt igpurifipg by &I@)@@ﬁkjﬁgi@@tﬂ)@atoqg{)hy using
a ra@i@nt of dichloromethane and methanol from 99:1 to 98:1.

sk S SR L R Al oo
HOBfTHW® (ARBH o)l triethegld mine r(652r &)p BM&t(2DmI) EDG- HCB(O@%IDD NRDG-$,2,-

phen gﬁ%’q%gﬁ%%g%%e%t Iﬁeﬂ;ﬁg &%ﬂﬁ%%bﬂj&née‘?éturec? %ﬁ Pé?’nperature 2

on that the produ |spu
hourssj | j ca gel flash chronmatography using a gradl ent of
Yielddd.6dd §)paggtdpanel and met hanol from99:1 to 98: 1.

MS (ESI): 481.7 (MH*, 100%)

'H-NMR (DMSO-d6): 1.40 (m, 9H); 2.39 (s, 3H); 6.61 (M, J; = 1.7 Hz, J, = 2.2 Hz, J5; = 5.0 Hz, 2H);
7.09 (m, J; =1.8Hz, J,=2.3 Hz, 2H); 7.37 (m, J, = 2.0 Hz, J, = 5.0 Hz, J; = 8.0 Hz, 4H); 7.64 (m,
1H); 7.88 (d, J = 8.4 Hz, 2H); 8.41 (s, exchangeable, 1H); 9.57 (s, exchangeable, 1H)

A6 {2-[(E)-3-[1-(Phenylmethanesulfonyl-1-H-pyrrol-3-yl})-allanoylamino]-phenyl}-carbamic
acid tert-butyl ester



Starting material s:
(E)-3-[1-(toluene-4-sul fonyl)-1H pyrrol-3yl]-acrylic
waeiodogmonpound Al) (0.400 g), HOBt-H20 (0. 28BCDEP2006/066197
trlethyl am ne (652 tl), DVF (25 m), EDC-HCl (0.698
N-BOC 1, 2, - phenyl enedi af9 ﬂe (O 286 g) Reacti on

roomt er at ur e,
The m%ﬁ&ﬂe 0 BrehS SR s Copiptiritis Brakgeo et dsporigp fo
comprch(;E—Z‘:}lth thd 8ceptich Vit fhe D@t iS phrifibdRoy EMBQ@edBish clifom@tography using

a graglgut of am}%gror(nét’hamm n@etfﬁa}loﬂfmm §99 1 tT) 915 5Z|Z HZJZJE = 2 2 Hz,

Start@g_gnateyalg-,(E%%ﬂ gwbenﬂmgther?q(qglfo%wﬂ I-prgrob3 }q%acryj@ amd 800@1pp&nd B1) (0.180
g), HEBYH,07(0940 gMmrietndlakne (Z0588), ORF (J0 mI) &k He| oalrag & BHC-1,2 -

phe%ﬁeﬂaﬁyn%g i @pﬁew?i%{“ﬁi%“éswﬁ%ﬁwer%‘ur O Rl Gpor gl

hourd. | anoyl ami no] - phenyl }-carbam c acid tert-butyl est er
YIemegggg%gghdpdl EP2006/ 066197 -69 The nethod used

aration of th| .conpound i s anal ogous to the
‘?@5 ﬁgﬁgﬁgﬁ%r 199t 4838 ( ound A2 with the exception
'H-NMR&DMBOei6priad ot OH)s5.p4di (s 2H)eriseayn, gi  R.ealzgel= fol2ash 2H); 7.14 (m, J; =
22H‘2hj Qngd ﬁ;_g[/aphgﬂiﬁz' 7§6gﬁgfd g@t,_gof ﬂ’iﬁwzoll—ﬁr%é“ﬁr?% 2.2 Hz, J,

nd met hanol rom farting mater
—72("E) 2k, .49 &h@wp@nﬁé@%ﬁ@m%ﬁﬁxc@mww r3-yl)- acr ylic
aC| d (conpound Bl1) (0.180 , HOBt-H20 (0.090

o) B ARl %{Fﬂ]'?%evr"f(%’aagﬁcfaﬂa e

tertlmqn@tsmons roomtenperature, 1 hour; room

The %&F&ij%%!{ E §f)§72t|onrbc? HisSc I\rr}hagrldqs (a)rga §%§s l% thm%tﬁocg(ge%)fnbed for

comp@gm@@ \U'é')t e gxcggnoprﬁ\atg'}q)prochjctggrpl(r@e@p.y) SI|I06 gsle‘laefpﬁhrgﬂ_atggraphy using a
gradiént 3f tdienel@hyr adddate fro@n, 992k 9:17. 14 (m J1 = 2.2 Hz, =

Starhgg %ﬁz?ﬁalj 1%555&@?@‘?@;4 é@?oay&ﬁ-@ EM % y@ gg%c' ac%TZdn%?th(f"B_Q (0.300 g),

HOBghEHAri g abirethylamide; (66816, DNIS (20en ; EREGH K. @8 a). MBOST! 2.-
phen{llgne{j(aﬁ)ne%o [116 %BRQJ@W(I:onéT@Hé' Io@ﬂl}fér)]pé%@y{ F\&Jr rgoMkémFQHture 17

anoyl am no} - phenyl )-carbamc acid tert-butyl ester
hoursThe™ et hod used for preparation of this conpound is
ledﬁh@&@@%gts@sbhe met hod described for conpound A2

v (K441 BRAHCAP A LOAL, 1het E&L@d@%m Piepig o9 Y

sh chro y usin

HN"("BI MRE A7 (Bct)ag -0 f-ofm DoHL. e ér&ﬂt“%wé"‘ 710(m i =
5.4 HABL €17, NS 3H); 7.51 (M, J; = J, = Js = 3.6 Hz, 5H); 773 (M, 2H); 7.81 (M, 1H); 796(d J=

S Pty S g g

triethylam ne (668I) DMF (20 m ), EDC-HCI (0.508 9g),
A8 N'(%g%) %-[2-'(4 me&ﬁmgcﬂeﬂﬂnggulé&wyﬁ%ﬁ rgl}rol B@ﬂ%ﬁlb%lammo} -phenyl)-

conditions: room tenperature, hour;” room
carbaraiggeidfemibutyl ester hours. Yiel d: O 285 g, pale grey

The ri&hddused for preparation of this compound is analogous to the method described for
compound A2 with the exception that the product is purified by crystallization from ethyl acetate.
Starting materials: (E)-3-[1-(4-dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl)-acrylic acid (compound
B3) (0.150 g), HOBt'H,O (0.072 g), triethylamine (259 nl), DMF (10 ml), EDC-HCI (0.269 g), N-BOC-
1,2-phenylenediamine (0.049 g). Reaction conditions: room temperature, 1 hour; room temperature,
21 hours.

Yield: 0.142 g, pale red solid

MS (ESI): 510.9 (MH*, 100%)



MS (ESI): 543.8 (M#); 487.9 (MH+ -C4H8); 336.1 (M
-C11H14N202, 100% 1H NVR (DVBO-d6): 1.47 (m 9H);

WG 280/0894 J= 5.4 Hz, 1H); 6.64 (m J= 7.7 Hz, P&¥EPH0AE56197
(m J1 = 5.4 Hz, J2 =7.7 Hz, 3H) 7.51 (m J1 =J2 =
J3 = 3.6 Hz, 5H); 773(m2H} 7.81 (m 1 H); 7.96

b olsBetsdaodtdin & 9% o BBl tn b A bgm o-ss
Hz, 202 -7{36ENn; ZH)} 1.50 4n, Di®5 iy ) 2)) mm (e wzenz By | 2Hyrdy 1) (s,Jexchangeable, 1H);

al I anoyl am no} - phenyl )- carbam c acid
9'55{%%%@ tﬁ es%er The nmet hod used for preparation of

this conpound i s anal ogous to the nethod described for

A9 coompewnp; (ﬁz (T Maot ﬂel)@mnﬁétﬁﬂ dntiad)-Helieriek GEBHY1]-1HSpyrrol-3-y1)-N-

i ed Ilzatlonfromethyl acet ate.
ety Siopy Ry 2ol Hey e
825 nid=df-(8)-3- m—[64{24(1mh¢t&‘l2ameMH ety emaise)ldeorepbyuifdmHlpyrryobk-Byl)-acrylic

acid %&%Boﬁ&%ﬁi g5 ﬁ\g ﬁH?ﬁW@OAﬁ?q 2457%)of{erD%/FH| @hare EBRadBC0 mi of DMF

9 am ne 'ﬁ% ]
at rogapiempete Yo A@e@va@)s 't ineqges’26mg °To %Vpéﬁ@cﬁt'ﬁ?ﬁ e (‘@JrOTLt@” 140 mg

of O-@gtrahfrea.cHippranomcytiiopyianing arerdtegersaddd fer 181nod0Th¢ DMF is

evapBrgf%H“aWe"\T/g%F\ %ﬁ% El%]v@ah k‘ﬁ_ﬁddeigﬁ )?)d"eﬁ%‘%%@f%%@% Gt acetate.

The qI’@WCEEPQW)'éﬂWQVSOdMWU”W RW‘(aWB@d gBger vacuam. (fr*ﬁn togixture is
evaporaled ah&the @klie pRddd i dikifiedtdy sHica §el figkh oﬂ\rorr%tc%rdﬂﬁy u@rﬂ'@ a gradient of

sinonpgagtimetira b #1) L ¢ 300 5015720 0

YieldegéOmengelaiddsolid H); 9.55 (s, exchangeable, 1H) A9
(B)-3-(1-[4-(([2-(1

H | ndol - 2- 1%- et h_xl%_. met h am no) - benzenesul.f on %AM 1
A10 14 R biCRiph TRty e oy Rt PR b e yran-2-
onxﬁ%Eryl‘@nldé
The gp‘.odsus%& arat%;%f'o—t]th? Ft%lciq_m'g&ljr?d |etr%Y>9%ijs tottheyrpethod des ré)ed for

AN ST BL e REL rro
compogtsifbund B4), 165 ng of HOBt-H20 and 1.24 m of

Starhﬁé hateRyk-am-ae- @ﬂ:ﬁm&hﬁ&ﬂin&rﬂé’t ILtfénZeg]egﬂlfonI yrroﬂ&l] B hcid
comgﬁvﬁg BE7 D E® ¢l LA TieR o a8, O o ) EtiRc: (1.540)

O-(te@rhytmt2Habyyair By 2hydpyylaming{ $16) md)yRleaskyr] @nilinen: snoen taderture, 1 hour,

roomqé}%égturgr@dmggr 18 hour. The DMWF is evaporated under
vacuum Then water is added to the residue and
Y|elde§gg

3 PRIG YRIOMTOlM hyl acetate. The organic phase is
dried over sodiumsulfate and evaporated under vacuum

Th
e S e A e
(tetragt]wé@rmw -¥loxyashylanideet hane and net hanol -

A mmYur@L)\deom?ngndT@a s&ﬁurﬁtrfagao brbofly i methanol and 3- p%/ndmecarboxaldehyde is

stwreé_L {ﬁﬂ)tp%‘t te%v)f atu'(E i)\é%r?, &}T &\Eég%b?rﬁrﬁmgl?eq? F\?ﬁ%g ategang%gm angd between

dichloFbreethagtehrnd watse 'hE orude progne paruafiedcty soita péidagh dhtagnatography. A nearly
colorEMOUN. LS anal ogous to the nethod described for

conpound A9. Starting naterials:

(E)-3-[1-(4-Di net hyl am
Startihg) ore tyrhpduan Be aes the fapprgbriatcladtbgpyde bk fopbdin@ednydousdsactizdo A16 can be

obtained according to compound A11.

A12  (E)-3-[1-(4-{[(1H-Indol-3-yImethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yI]-N-
(tetrahydro-pyran-2-yloxy)-acrylamide



(conpound B5) (1.78 g), HOBt-H20 (366 np),
triethylamne (2.1 m), DW (80 m), EDC-HC (1.54 g),
weoresuahydr o- 2H pyr an- 2-yl ) - hydr oxyl am ne ( 3P6GT/EBI006/066197
Reaction condition: roomtenperature, 1 hour; room
tenperature, 48 hours. Yield71835 ng, pale yellow

solid All
A13 EJ)ES'E%'-{T'F“-"P&!‘ﬂ"t’?—’;‘?PT"&%‘W'E’Q‘S}\ZWHU?W‘]&H'Hﬂfq'ﬁé%'h§1(‘f!rﬁ'@ﬂi°'pyra“'
2-ylogylerwldroiyl ) -1 H-pyrrol -3-yl]-N
(tetrahydro-pyran-2-yloxy)-acrylam de A m xture of
conpound B6, sodiumtriacetoxyborohydride, nethanol
A14 an(§) 9-{bﬂ-ﬁliﬁbnblmibeﬁzﬂtmm'éen%U|f@,l134|]r1r|'lewrm|-3avﬂﬂb'ﬂ-€ﬁtrahydro-
rah-8 idiiemaeer ni ght. The reaction m xture is
oy evlayg%?)gt(g% and partitioned between dichl oronet hane
and water. The crude product is purified by silica gel
A15 T (&y.b [otW{q)(rrHuﬁxgﬂsWethfl)-ama{d] YnetiyB-nk&sss uBbiyl)-TH-pyrrol-3-yl]-N-
from conmpound B6 and the

(tEtra§¥%r°opﬁ'fa %Skﬁy)aae‘:ﬁ’a ¥'%he fol | owi ng conpounds Al2 to
Al6 can be obtained according to conpound Al 1. Al2

A16 ( E(I)E) §'[’{ 84'{@(‘%/{1& (134 3flmethyl)-am|no] meth;i }} benzenesulfomfl) -1H- pYrr?I-f»-yl]-N-

- am noj - et hy benzenesul T onyl)
(tetrqqyggprqyéqm %—yWY) qq_rylamlde
(tetrahydro-pyran-2-yl oxy)-acryl am de WO 2007/ 039404

P P O /066
R R s L e g L G T e
acrylbmpiprrol 3 yI} N-(tetrahydro-pyran-
Starti(g%ylgrgi&?%??@ﬁ%b%ﬂ@ c%éound can b obt3|nekc)i according to mpo dA2

| sobut'yl am no- et enzenesul ony
H pyrrol -3-yl}-N-(tetrahydro-

A18 DY('E?-B '{17-f4}d1 H)By)'az%ﬁl yi)phesigsuivbayld Eﬂl-p?rrbi 3-yH-NL(kdtrhhydropyran-2-yloxy)-
H | 5-yl met hyl ) - am no] - et hyl } - benzenesul fonyl ) -1

acrylam rroI 3-yl]-N

Starti(g &om &bryidyund Wﬁmi-ﬂﬂ-cyﬂnWM)i cacheyddamedieaced@ng to compound A2.
(BE)-3-[I-(4-{[(Pyridin-4 yI rret hyI) am no] - met hyl } - benz
enesul f on I?:-_l_l—l- rrol - 3{

A19 (t@t“‘%ﬁs‘&l‘i{)’- wyirmdﬁ:y bwzg;a%u fﬁﬁY'ifF'é‘l'?Vﬂ%' Jnyli-allanoylamino)-phenyl]-

carba(rﬁ):—aard[tbrt-éaﬁtyPygtbndi n-4- yI phenyl sul fonyl)-1

start B0 oot i GBS PR SR st e o B A
obt ai ned according to corrpound A2. Al18 (E)-3-{1-[4-(1

A20 H'[%f(E?%c{ll EAPYJlam-@%BX&éEL%X%] K- -p rroI 3-y|}-a||ano Iamlnor)npgenyl]-

é tetra pyr an- 2-yl oxy) -
carb@t"ﬁraﬂdﬁgrt'PF hf"-‘derrrpound 88 the title corrpound can be

Startif@trérh R6HpaEE 80 tHatlle konSURP eaHIEE dhaine®EBcording to compound A5.
[2-((E)-3-{1-[4-Pyridin-4-yl -benzenes ul fonyl] -
H pyrrol - 3-yl }-al I anoyl am no) - phenyl ] - carbam c acid

A21 t ef2t((Ey3HY[4-EbtkRyrazel-dayl) thegzdnesuifay i biepydroB3-yHadanayidneino)-phenyl]-

°a”°f§ H)r}glrt%?(%fepbt ai ned accor ding to corrpound A5 A20

ridi n-3-yl -benzenes quoné
Startipg 59 cenPang | %1 ftlg RePaRt AY) RetRéaRAd|acCRERS rﬁoﬁ‘p‘%‘idd\5

tert-butyl ester
A22  (E)-3-(1-(Biphenyl-3-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-yloxy)-acrylamide

Starting from compound B10 the title compound can be obtained according to compound A2.

A23  (E)-3-(1-(5-Pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-
yloxy)-acrylamide

Starting from compound B11 the title compound can be obtained according to compound A2.



Starting from conpound B9 the title conpound can be
obt ai ned according to conmpound A5. A21

WO 200708u08-{ 1-[ 4- (1 H Pyrazol - 4-yl) - benzenesul ponyP300d066197
H pyrrol - 3-yl }-al | anoyl am no) - phenyl ] - carbam c acid
tert-butyl ester Starting fFﬁZﬁcon'pound B8 the title

A24 co Ol(n% can be obtai ned faccorH Ig Ito ICﬁ ourr]1d0| A5. A222|
(#F-é-_ ‘t- ?%P%éHyPe@egﬁﬁl‘ﬂ BHX)H -pyrro -3-yl)-N-(tetrahydro-pyran-2-yloxy)-
acrylalnpier r ol - 3-yl ) - N- (t et rahydr o- pyran- 2-yl oxy) - acryl am de
, |
Start@%?ér% ﬁ@ﬁp({auég g‘g%&%ﬁ% goqn ?kgdo%amg)e /&5 am%%%gggpo%mg C%BOJRS A2,
(E)-3-(1-(5-Pyridin-2-yl-thi ophene-2-sul fonyl)-1
A25 H‘(@{(F_‘)QLH% Pi/r)dn"n\lz(yi -BHi s RN E2GA-BYIFGHYT) AH-pyrrol-3-yl]-allanoylamino}-

acrylam de Starting fromconpound Bl1l the title
phe“&Bﬁﬁ%’?ﬂ %%teﬁteb‘ﬁﬂteafeﬁed according to conpound A2. WD

Startidg) 0ath 039gdddd BCTINERRO 66660 &h be-ob2inda 4ccording to compound A5.
(E)-3-(1- (4 Pyrazol 1-yl - benzenes ulfonyl) 1

rrol I\I-(tetrgwh‘?/dro pyr an- 2¥
A26 ac@pémﬂd@noswmmmg -mathyH-beszparsvifomibTH- ert4li3y [-etrahydro-pyran-
2-ylokPIRAHAIdean be obtained according to conpound A2.

A2 . . .
Sta”‘(‘%?r?’? E9TRRYNq BIg ey EQWOEU?Ta-”t%iOBBW@H 8cPr49 '8 GPPRUYS )’*-2-
1 Hpyrrol -3-yl]-all anoyl am no}- phenyl)-carbam c acid
A27 { e(ES 3*2%4316{[2%11?’ny§§|%/ ]t[b Eﬂ-l flam. 993’9%%310 m}' ntnmjyl bédz‘énesulfonyl]

accordi n oun
1H- pyrEyl @'{ﬂiFHaQM?ﬁM@PrW'%WCWm%) benzenesul fonyl ] 1

E)-3 k- @ ker33tibh-aMdteA- mhy@ulygeutaﬂr @?1 ?-ﬁmMIL@%yéthﬁﬁrﬁ/hcﬁ%éﬂ@l
e | e

benz%rlgtsLéfoH%% 8}@%} g—lylggl eéra%yg%%/u?{BZ ﬂ@x %Igrr% lfcompound I??4 (120 mg,

0.169 rE.moI;BLs{djbs{)Msc( if [TRF t(lg(dmlmxTY\eett isyddped @trglutylammonium fluoride (203 pl, 0.203,
1™ in'i’fﬁ#}‘l% fridthyidmin8 (AW ] 0 898 RRd1y SREAY i PeRZEN&SH! {2k Atter addition

of watgr iy mip Rncexirpationwith ethylgastate drepsfgaie-mhase isRij9d ever sadivm eidfate,
f||tratécEan'd%V£lr90T£téd (thé gru(ie brbdict BuuMfieady58s18Y bel flash chromatography using

t.h 2-(1
d'”"?—f—”ﬁ%ﬁ%’f E;%FBOF ey % ]- [ am( no} - net hyl ) -
benzenesul fonyl]-1H pyrrol -3-yl}-N(tetrahydro-pyran-2
?’-’33@ Pﬁ&{yY%&%%uﬁgmﬂ%oﬁS#fﬂac i}lggclgg 0.169

9(%{-[? di"ssol ved hen it is added
The rf‘%t‘ ¢ {Pr areRyAT QAT fh'ﬁﬁ?mpaﬂé“d('%W'qgou%tOmeethﬂMqSﬁ”bPﬁi&ar
compalitt AT wier thy bedebtive tlﬁaﬁﬁhel proddic38 Bole@d loy cgsdilizdiien fiorx & uigure of aceton

297ﬁ?m§a§gr&{e§ 395{4(137 ﬁnollf‘%tsegf addition of water (50

rac acetate the organic
Startigg a@@rlﬁlg (B3 éupf@oﬂme@@@ﬁsulmnsluﬁwe' -3-7)-peryligtaeid terhlpptylester
com&%ﬁ@@‘??@e@g EHECI&(@U% P ORBUR. ReSctiRH tbiditRfls: Byordtefipbiatde, 2 hours.
vi |d%f% | n?a ogr aphy usi ng
¢ %%P%Pﬂgﬁ}{ﬁ thanol eluent. 1131
MS (T¥))- BIAIMPHeOPParet hanesul fonyl - 1Hpyrrol -3-y1)-acrylic

"H- Nl@ﬁ' |9M§B§E16§T%td6(?§j 2H2%dz1 S’U:O’(s@ﬁi ahg%nzzqfn I/h'ﬁg r‘FzOUPOéJE‘ﬁz 1H):
anal o%@us to descri or Al

S
701 (-t 3 R TR O tGH*azt 2't*hé SplBduet (M & 7 ééﬁét \éa 1b%/HZ Jo= 3.4 Hz,
Ji=3Mstuak hé6.zakj4) froma mxture of aceton (29.7 @),

water (10.8 g) and HO (C(Hcl)=1 nol/l, 5.3 g).

Starting material s:
B2 ( HE)-3-{1-Biphenyl:4-suifdrahdsiapyirohdtyl] Heryhigacidl - 3-yl ) -acrylic
The rﬁ@th&j Js8f tor Ev‘ébyrla%tcﬁ this c(o%m%‘gn uét% tﬁe’srge\;thooqggb?ed for

80 M), TFA (8 m ). Reaction conditions: room

compOWiifel-at ure, 2 hours.
Starting materials: (E)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl)-acrylic acid tert-butyl ester (compound

C3) (1.05 g), CH,CI, (100 ml), TFA (10 ml). Reaction conditions: room temperature, 21 hours.



Yield: 0.660 g, pale grey crystals M5 (TSP):
289.9(M H+, 100% 'H NVR (DMBO-d6): 5.00 (s, 2H); 6,21

W@ 0g07439485. 9 Hz, 1H); 6.72 (m J, =1.9 Hz, J2=pPG@r/4P1i4n6/066197
1H; 7.01 (m J =5.3, 1 H; 7.10 (m J= 1.6 Hz, 2H);
731(m 741(m J, = 1.6 H23-J2 = 1.9 Hz, J3= 3.4

J5 = 16.1 Hz, 4H) B2

Yield 31031 FTS(%[OWWQ | -4-sul fonyl)-1H-pyrrol -3-y1]-acrylic

MS (B%l): d28 M he0%)is3ed. 1f(dH " )pr epar ati on of this conpound

HNM§ %éb%?‘észgt&’ﬁ‘%dﬁ%hﬂﬁ 64! 1,L8S B, = ¢8MROUR iy 1H); 7.49

ar I ng _mat er
(m, J(E? Hz. {zI 7(7H*§3Hen§/¢ 0 iz RiF I/ J1EL PR roT 1 BHA Yo HE7 JiRi 2H): 785
(s, 1HACT .06 {oep & 8latly bHE8loed, eaapri e 1€3Y (ds] eXthaiheabl&HEE! 2
(100 M), TFA (10 m). Reaction conditions: room
tenperature, 21 hours. WO 2007/ 039404
B3 PJE)-EPROBBINEEF1ATINo-bEBzenyulEinyl)-161- mwl-g-,yl)taatydicyeihl ow

The rﬁ&héoqjsw#wgébgmn%@thgsg&frw\?ls s EIJ-|SZ ’é%ié Fré?t(\cgé._%e)fcr&br%d for

compgpnd Ao f; 32 = 1.8 Hz, J3 = 3.0 Hz, 1H): 7.49 (m
Startidg mate3albizZE)-3-P1-@-dimethytiimind-Berrzedsn|féhy i H-gytdI;3-yi)-a€byli€ Bid drt-butyl
esterl__(B%jm?b?L'J_%%Cllé@.5%11@,8%4}_%12@0% r*EI?_,I)a'FKéT%@I).(%?a.btho%':cggditg)%%’zrogm temperature,
16 hO@Féli 12. 17 ’(bs exchangéabl e’ 1 H B3’ ’
Y|e|d((E550?g baie térdaiidret hyl am no- benzensul fonyl ) - 1Hpyrrol -

- | od used for preparation of
MS %%1' gg%zﬁ%&%dﬁmg g’ﬁipg@%{}s to the nethod described for
"H- NMB@Maﬁeﬁesmz 98%¢, &H;i6r1§ (drateta.&1Hs:1H); 6.68 (m, J = 3.2 Hz, 1H); 6.75 (M, J =
9.2 HQE;)H 37£d A=d éfﬁi hy) Wﬂ@ Pﬁ{?@ﬂ?%? 9l 'JHQPWH 8ty 32.11 (os,

-acr i'c acid tert- utyl ester conpoun
exchwe% %‘ CH2Cl 2 (100 nm), TFA (10 nl). Reactl on
conditions: roomtenperature, 16 hours. Yield: O. 550

B4 gﬁ?—(ﬁ&ﬁ%&ﬁf lﬂegl%{slé QEISQ2 %I%(q-aml %%Jen%erifgt:h? /(i] 1H3 -pyTiol-3-yl)-

acrylicsacsl Hz, 11H); 6.68 (m J = 3.2 Hz, 11H); 675(m J =
1.01 goﬁ(EB‘% 1?4"@[2 (1h:- |%90|12"94 e’?hyg-n?eﬂg/l la‘!%mo)lt;'e'ﬁ'):eneZu|1%§y|](ﬂ-| ylrm “3-yl)-acrylic

acid tg%@H%ﬁ?é‘ﬂogpminﬂ%S B@rgcsigylv%j |(1 :EOT Qpl ?f(dfcé O(O_[nethane and st|rred for 5
minutes | lNg edided-19Im)| oeTHYY drjc-theeinhxyure stiffied or 41 b @BFreTreSH0|utieiy ley apbrated under

vacu{rﬁ)p%%ﬁ %lla:dﬁ%c%/ tl(s%ffrée_at(élrt}ﬁ r{e%c&%c(i_srg?lf;?r?@g?ﬁ%{uiify ItrqeetThF)ﬁ salt) and evaporated

undec Va#ii¥id) - benzenesul fonyl ] - 1H-pyrrol -3-yl)-acrylic acid

Yieldt €84 g, Materodsdomd (conpound C5) are dissolved in 100 m
of dichl oronethane and stirred for 5 mnutes. It is

added 10 ml of TFA and the m xture stirred for 19
B5  holl)-3-[TFHeDigwthylangnomsty bherzenasulidnylrtiepyrreladlcasmilic laigin
The %éhm%g fdr @#@%t&)ﬁ of th@ cBrﬁﬁdLﬂH% a(n§IBB$LJs tGMFR Wk ok Yescribed for
pur | 2/ the TFA sal and evaporated” under vacuum
compound
Starting materials: (E)-3-[1-(4-Dimethylaminometyl-benzenesulfonyl)-1H-pyrrol-yl]-acrylic acid tert-
butyl ester (compound C8) (2.13 g), TFA (10 ml); 24 hour.

Yield: 3.21 g (with 3 TFA salt), pale brown solid

B6 (E)-3-[1-(4-Aminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-(tetrahydro-pyran-2-yloxy)-
acrylamide

To a mixture of 1g of compound C7 and 50 ml ethanol is added 0.57 ml hydrazine hydrate (80%). The
mixture is refluxed for 2.5 h. Afterwards, the reaction mixture is cooled to ambient temperature and
the resulting white suspension is filtered. The product in the filtrate is purified by silica gel flash

chromatography.



Yield: 1.32 g, Pale brown solid B5
(BE)-3-[1-(4-D net hyl am i nonetyl - benzenesul fonyl)-1
woke@ynsab4s yl ] -acrylic acid The net hod used f orPCDEP2006/066197

preparation of this conmpound is anal ogous to the
nmet hod described for conpoudl-B4. Starting material s:
(BE)-3-[1-(4-D et hyl am
i nonetyl - benzenesul fonyl)-IH pyrrol-yl]-acrylic acid

B7 t efE)-3-[b(#Ryridbs4-gIpheaysyong-1B6)yrmoR3-§G-agylic 3¢ (10 m ) ;

s Db e oA o g

H pyrrol - 3-yl ]-N-(tetrahydro-pyran-2-yl oxy) -
B8 ac quﬂaﬂgé&om-yt)%snﬁéuﬁoaymﬁHrpqrrepstmta li@R€la 50

Startff (o cembaind SPtR/R Crains S50 he Ol et Feap 56 (4 egbind A

reaction mxture is cooled to anbient tenperature and

B9 th(ﬁ ORI Isy}rﬂﬂ‘-e!vplp%gnﬁylﬁ%% ﬁlmrby Bl §9Lgs§,ﬁfiac.5 he

uct 1 n [trate | I cCa
Startmg gglﬁ cora;pﬁuagfﬁ)ﬂ% 6{|I_tjqa]90mw ggot;q MW@ccordmg to compound Al.
PCT/ EP2006/ 066197 -74 B7

10 | F-Fubdent sl BB BsblRe s e i D e

Startiog frpra kdmeeund (641 disttidée n@nboand:wwchel@tar@d @otppdintd cAinpounB1.
(E) 3-{1-[ 4- (1H— Pyrazol - 4-y1) - phenyl sul fonyl ] - 14 pyrro
éli: acr ic acid Starting from conpound C9 the
B11 t i QEI) Hhthtﬂ?hSB? ZHEMYA Py Wercedin6tend
StartiAd from B@mpound C12 the title compound can be obtained according to compound A1.
(E)-3-[1-(4-Pyridin-3-yl phenyl sul fonyl)-1H pyrrol-3-yl
]-acrylic acid Starting fromconpound C10 the title
B12 ¢ olRraritH4cRimazed-1obbenzsaes ufesyi-ti-nyrels-vhagpinari . B10
Starhﬁ@)rorﬁ‘céﬁkpc{uﬁb mgﬂ'iéhrtlgc&hﬂd‘uﬁ@bfén) elobtained according to compound A1.
H pyrrol -3-yl)-acrylic acid Starting from conpound Cl1
the title conmpound can be obtained according to
B13 cofiEpd{h{#-(Morphdbibi4-yl-methyl)-benzenesulfonyl]-1H-pyrrol-3yl}-acrylic acid
| -
steriyrbot caadys B W fonliouhd bR p B B e A koo
the title conpound can be obtai ned according to

B14 CO(EpOYNU-(i2-( Bd-Buty)- dﬁne(tﬂyl(sﬂa@tﬁ@l—@&g[}-[3L{1+hﬁﬂdlaflﬁ)iethyl] amino}-
n C acCl tartin om

metrtl bR ke oy BB b AV A A FarE2 PR agBerae

(E)- 3—&[13{.46(([]1 tegt-Buby-comgtolsinbxy )-etBYIB[2-(1H-indol-3-y1)-ethyl]-amino}-methyl)-

benzér&m%n&qlﬂﬁ ﬂyr&ai\/ﬁ?'&/ﬂ?%@rwcrbcfb &lmﬂBﬁﬁ&“(tﬁé PW&%%%H%&?'%E& HJO 171

rro acryl1c aci d rom conp ound
Mg, R@“’PP'@ prRd %%tii‘ﬂ?fﬂ'ﬁﬁ (Z8h Sd@%'%?‘h‘i”% ae%fﬁ it ’i‘?ﬁmtt?ﬁ‘perat“re “afer
addition npERMEHCIAI86 B34 48E)m3Y thtnfiddure{d irred for 1.5 hours. Then it is added O-

tetrahfc{rcg %ﬁ%{/éh Q/; "}ﬁg&ﬁ)}/) nﬁhénfl@é!bﬁxy 6 ﬁmwald Ltgregi for 17 hours. After

evap(ﬁréquqnji _ag@le{fgléﬁ gganplfv\@f?y FP]e mixture is extracted with ethyl acetate. The organic phase
is dridd GEF £d@jiun35LMht]5 Neﬁntest ﬁlt@d’!é/cﬂér@ descaétea -Tyik @XiWe pd6licy |sautifkRl by a

silicafggEli)f‘aghé rorLé%)gSrg;g %Tg FUZ‘F\I?I'%Hqte ane- im@?ﬁaﬂXll eluent.
Hi ndoI 3-yl)-et hyI] am no} - net hyl) -

c1 berysnfatd J&@W—Jmf&h%lpwl Jbgnlro |?8y]/j La}:rﬁe a¥id t@rt-@ﬁigjester
(canmpound C

02309 Téomlh}’dr%ﬁﬁ'ﬁ@q/? 'Se?%g‘?rﬁﬁ‘i’ R P! FF?”)athéOﬂHF%E‘s‘Hld%"e'H”‘?gﬁ at-30°C.
1.01 PMHE-3-Q0H-pyiriol-3y | )acoditradic raprenupt eatar.(cohfpberd DBched dddedtodiie suspension
V@%g%b\&lg %q%ﬁg n:r)’peéa%urgg@& détg‘eg%r% Mﬂﬂ{e% Afﬁarv%rbsr t %%Jog’led to =30°C
and 1.19 g of p-toluenesulfonylchloride are added and stirred for 2.5 hours. The suspension is warmed
slowly at room temperature and 40 ml of saturated aqueous sodium chloride solution are added. The

mixture is extracted with ethyl acetate. The combined organic phase is dried over sodium sulfate



(tetrahydro-2H pyran-2-yl)-hydroxyl am ne (136 ng, 1.16
mmol ) and stirred for 17 hours. After evaporation and
wa@oai7osam of 200ml water the m xture is extracP€DERIDE066197

ethyl acetate. The organic phase is dried over sodium

sulfate. Then it is filtrate@ and evaporat ed. The

C roduct _is purified b sili .
(et SRR el et OISR et Pt T HPIOR e Lo by sils
gel fl&sh chromatography using a gradient of hexane-ethyl acetate from 9:1 to 1:1 to give 1.60 g of the

title cgrﬁboﬁd[a;a(pglglyglmﬁsoﬂd sul fonyl )-1H-pyrrol -3yl]-acrylic
g of sodium hydride (60%

MS ( '1:-%' §ﬂ1§6é’Wdé029‘yﬁ’ MHmC‘*Hf 19%@( ahydr of ur ane under
"H- NMRt([Dlmgemesam 4338 CH); 2187Q4, 3¢1);@21 (d, J= 15.9 Hz, 1H); 6.74 (m, J = 3.1 Hz, 1H);
E) /LT I 1) |4 te t ester
740§m S 1“(’&":‘- 1gr7e|%a%3de%£w |_ﬁe su peng%gﬁl‘J é‘?‘]d war med
sl OV\Ay to roomterrperature and stirred for 30 m nutes.

c2 Af (Eﬁﬁwpg&y‘lﬁleth§nd'u%ﬁﬂl-1$ﬂpfn%l-3 CacryhBAcili-tdr2- bthigster

rg t ol uenesul fonyl chl ori de "are added and stirreéd f

The rpeteogyisgd for PreRaratqngh Mooy '%?%‘1‘1‘98“3 Q|tgAnsth %‘{ders%‘ﬁij for
compbempet attruthe ertegdtichQhatithegfroduat is patfied byaﬂlwe@ulsﬂaslﬁ)mromtography using
grad@rﬁl Eﬁéxgﬁe/%:tﬁyl la{{:été)(@ fr%% ﬁg%eld The mxture is ex_t racted

he conbi ned organi ¢ phase is

Starhag m@@r@g épd@@d\p/@ﬁﬁ«é@@%f 9£40 Y EEd -ogonga!)-acrylic acid tert-butyl ester
comEcgﬁé B3 0061 681N enesuftdny(NRRRNU )19 GPRBENR BSitiohs:1-80°C, 30 min;

filtered and evaporated under vacuo. The crude product
-30°G. &-50Qk®f i ed by silica gel flash chromatography using
Yieldal.¢ff @tbaleryellawf soliexane- et hyl acetate from9:1 to 1:1 to

oohe t|t| e corrpound as a pale yell ow
MS { %M%A'%%B Egalc) A 347. (2§(I\/I—I+ : 291.9 (M - C4H9 100(()%_1
H- NMBLW(@Z&MH e ) @ 2 T8 (b M2 (b, SET Az o= 3.3
Hz, 191}'63% &, .V'E5311+H'§)70§(n7f4f1€m1 Kz, 3, =37.8 HHAZz2H)17 30 (m, J, = 1.9 Hz, J,= 3.5 Hz,

éO(Jm.},?j_'Z 512%6)_%—?25&%—01%27 Hz, J3= 3.2 Hz, 4H);

(E_) 3- (1- Phenyl met hansul fonyl - 1H-pyrrol -3-yl)-acrylic
c3 aCdEf-sl[ﬁféupMMh %él?ﬂyl)ﬂ'ﬂﬁpﬂﬁ:‘i-ﬁ% aléﬁfﬁg aEﬂfteﬁJaﬁigﬁéﬁéﬂ on

is co I s "anal ogous "'t o t'he net escri bed
The mgjpod L@Sﬁfﬁ’é awaaréiowf thyp ‘ioﬁ’é"’%?d%ﬁw%’ﬁ“? Rae rf‘ﬁ@"dp‘i*eéﬁft?@f’ for compound
C1 witisthp éxdeblicdhdl yhesirbduetis gerdfied basma@armbmgmap@ypnysjsmg a gradient of

petro P%%kh%p/8|eﬁg?mgw4 gthyl acetate froms8:1 to

sodi 'um hydri de 60%(0 240 )
Start'OGEW@“%'i Io@iyn heiridg 6076) (0 28 ) (Ea-3e EdyTstyisaid aCé%fPéwutyl ester

comﬁ&@amp $3P§), 4lobndyi@lphomytchRldtee3y bf Q@y&tlenb&rdme@s -30°C, 10 min;
Reaction conditions: - 30C, 30 mn; -

%"Wburs Yield: 1.45 g, pale yellow solid I\/IS (TSP)

Yleldsuﬁﬁp(alv}ybllowsm@% "H-NVR (DVMBO-d6): 1.47 (s, 9H);
MS ( |§$i|9%5£§(mﬁ*"'bh|4§613c%%(d J= 15.8 Hz, 1H) 6 72 (m J,
"H- Nl\,,qRéglvl@Q]dab 1.45 (3 9) ﬁga 92/_ 1—'/5%HH£HS f,q)o m7J3]1_7I-|lﬁ 1'6? 747 (m,J=
15.7 Bz, BHYZ, 72X 2vJ 3.1B Hiz 2H); 737 (b, H)Hz92 @4 #=8.7MHZ12H); 399 (d,5.=8.6 Hz, 2H)

Hz, 5H) C3

(E)-3-[1-(Bi phenyl -4-sul fonyl)-1H pyrrol -3-yl]-acrylic
C4  ac(Ed31tr4-Dimethylangine-benzpneulfany R dH-pyseedt3 v acpilie peid derit-butyl ester
The rﬁéth&d‘t!s%d W%ﬁ%%n‘o‘? tr@é@h@&%ﬁs EI%IJQBG‘S RGNS ERGERE Gbr

Comqogndp‘g1 YWW 95%! e’éﬁ?p‘éﬂnlt'i‘% H‘egoé‘?dufx'ggll‘{'ﬂ&‘% Pb?#&?b@lrfﬁa@@“r%?tﬂw%hy using a

gradigm atipetioteumfethepeiethplethanfraet frétd titet hyl ether from7:1 to

Starti;lfg'; Jnaterials: sodium hydride 60% (0.031 g), (E)-3-(1H-pyrrol-3-yl)-acrylic acid tert-butyl ester
(compound D1) (0.100 g), 4-dimethylamino-benzenesulfonyl chloride (0.145 g). Reaction conditions:
-30°C, 45 min; -30°C, 2.5 hours.

Yield: 0.160 g, pale red solid



Starting materials: sodium hydride 60% (0.207 g),
(E)-3-(1Hpyrrol -3-yl)-acrylic acid tert-butyl ester

w@ ecanmpsmndl D1) (0.531 g), 4-bi phenyl sul phonyl chkdDEPZIE6/066197
(0.834 g). Reaction conditions: -30C, 10 min; -30C,
30 mn. Yield: 1.05 g, pale-yetlow solid M5 (ESI):

v G5 O RS A0 D o

TH-NMRADMBMA6] 142 (& BHY, 340, (s, BH)::6.10.(3 2 { 4.8 Bz, 4 H):. 657 2Hm, JEI-Q)Z Hz, 3H);
7.25 @,gﬁ#&@?g%ﬁ&gngHg,@ﬁg{m,J_g_71 dZguPH); 8.09 (d, J =

(E)-3-[1-(4-D net hyl am no- benzensul fonyl ) - 1H pyrrol -
c5 Yl (E)-8%1-4-(([2- (m-nahot z‘-s,t)-emyt]yﬁeéﬁﬁtaarno)lmazmwmdmyﬁaﬂcwrm 3-yl)-
at i i s conpound i s anal ogous to the
acry'%‘%g{?’t&é"g‘arefﬁéd for compound C1 with the exception
1.50 § hiaE )-8 (4gr@darcdthyl-berandst ifang! - K- psirdli3eydl-agalic ddicasht-butyl ester
r 0
com&ﬂ%@f’)‘?dl gtdﬁg{\ytdl‘llﬁb(??ﬂ & etf%y@glt %3&1 t%r%peggt{ure Aﬁé‘}%mnon of 0.486 ml of

her from tarting
triethylamige pad €96 rgg@)gf anpﬁgﬁynmthya@pte@m)e(ltos §figred @r 21 Ihour Then the solution is

evapfrided 3ndet Faquyim! Dhe Budd prodaet iy birie@ by §llidaggel frabi Etbm&s§raphy using a
gradérﬁ 8 e%?nd?nlale)tw‘ e?‘a(?e frc():pw 5:1

enzenesul?&hyl chloride (0.145 Q).
YieldRBe& Y, |p@i€fy@m@ﬁotl<ii ons: -30C, 45 nin; -30C, 2.5 hours.
Yi el d: O 160 g, pale red solid WO 2007/ 039404

C6 P%—ET ?ﬁy@lﬁ% y 76 Nsﬂiéﬁfé@)l)s‘z I-? pylrfg MTQc@Hf acgl tela butyl

ester(s 6H) ; 619(d J:158HZ 6.72 (m J = 9.2

The H;Et Eﬁtd for o _&go JT'EE& tg%bco%%& da§ jg@i ’[ﬁ%nh(o% ab¥cribed for

compgepn Ltf2ﬂ19p>;ceé'ﬂqwmqtlwwpt%m% B fonyl]-1
Startitty Ptefigb-(B)-341)-¢- mﬁrﬁéﬂhétﬁyl-@émz@néﬁH‘érrybl-uH}Hyrr@%tﬁ[acﬂyl|<5@C|<Qterf-butyl

f (B)-3-11-(4-brono . .
ester?%&%f@%di%%ﬁ?-é% BT ety gming (AR aci o
Yieldt 219 g.lpaeyellawssobd  (conpound D2) are dissolved in 70 ni

of ethanol at roomtenperature. After addition of

0.486 m of triethylam ne and 696 nq of

on@@a It AyrRipypt arﬂy ihygre-tsojndokg-yimethyiFhgnzenesyfenyil-tHypyrrol-3-yi}-
acryltd’lﬂ:ldsol ution is evaporated under vacuum The crude
Stathgﬁ’om com;laou Qg)r?slth g{ao Vélitl‘éhlnce@nan c{fﬁr tﬁ%gre%?r éFﬂt orgarloa@h{to the
method Qesgnbemf@mde compo@dB4. piag @Ie;pgmp@wdgsomunﬂec@/ washmg with toluene.

(E)-3-[1-(4-D nethyl aminonetyl - benzenes

L R R el A
(compmiatl Ogpars! the)anplmrlatetbhr@dlcdes deiiviaéee the follows onpropedndsse8 and C9 can

be obditdd atc&ﬁmﬁg%%l@nb&[hdtd]@t the product was crystallized
in ethanol” Starting materials:

(E)-3-[1- (4 Br ononet hyl

C8 - bEnzenesryriddinyylphdiioyifongl)-1R-pytrpl-3g1atiylic acid tert-butyl ester
tert-butyl ester (conpound D2) (3.94g), ethanol (150
m), dinethylamne (1.89 g) Yield: 2.19 g, pale yell ow

C9 solE)-d-{1-[4-(1H-Pyrazol-4-yl)-phenylsulfonyl]-1H-pyrrol-3-yl}-acrylic acid tert-butyl ester

C10  (E)-3-[1-(4-Pyridin-3-ylphenylsulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester
0.18 g (E)-3-[1-(4-bromo-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester (compound D4)
and 62 mg 3-pyridylboronic acid are dissolved in 10 ml DME. A catalytic amount of bis-

(triphenylphosphin-palladium (II)-chloride and 0.6 ml of an agueous solution of sodium carbonate are



cr
(E)-3-{1-[4-(1, 3-Di oxo-1, 3-di hydro-isoi ndol - 2-yl net hyl
w0 2@enz|nesul fonyl -1 H pyrrol -3-yl}- acrylic BCI/@P2006/066197
Starting from conpound D3 the method which can be used
for this preparation is anat@dgeus to the nethod
escribed for th ound B4. The tit|e conpound .is
adcefy 65 1 BHF 155 SR b P is ekt JPS HRPoRPa ® Solted by
mear(skef etBerhdtedrdptyr ono- benzenesul fonyl ) - 1H pyrrol - 3-yl ] - acr
yI|c acid tert-butyl ester (conpound D4) and the
ropriate boronic acid derivative the foll ow ng

C11 c SuhtRiPkenyhirguitenyh Ahi-pystel-divllacrdig agid dert: BPW{;e%t?f

Starti6 @ frpva YRB-GHy rréld- -yl) acryl|c aC|d ten‘-butyl ester (compound D1) and art-known 3-

b|phe§w)|7:%%$’v %c&h o&@?g\e ti ?FOTRFE{JQ{I) q‘%leo?) ra%al))gou's_f_y eysm?arly as %escnbed for

compp@)d@+.{ 1- [ 4- (1H Pyrazol - 4-yl ) - phenyl sul fonyl ] - 1H pyrro
| -3-yl}-acrylic acid tert-butyl ester C10

C12 ]( Eéé: S’-;;{-(ls' é)&iﬁ%a-@/gﬁop&ﬁ%{vgggg%bﬁ’)uﬁj g;g'}/l )3-y}]l-_gc I|c acld tert¥)utyl ester
Starticgjrer3 <[ )13-(14-dyrroirmy pengie nes tdrﬁ@;théterld:&WUﬂicOﬂ)? 3y bit-kesan 5-

pynd% fa{j—th%g)ln?nbtf“lfog)%r%n gmtreg[lejléos %%I Edb)fgm?}pgﬁé H%y or similarly

aS*@Qﬁﬁﬁ?%P@“%ﬁ@@ﬁﬂ of bis- (trlphenylphosph|n pal | adi um
(I'l)-chloride and 0.6 m of an aqueous sol ution of

13 * S AL EE AR e Brertdone - ey ae TaTpay e P ostr
Start'wm“'ﬁ*@“é‘ FIWQ'FW'E*WWC wel‘dlﬂ-ltutyee&tefrfmmmdnd B1)iagd berkeon 4-

yra}éw -yIrB?eF{b%?QIforﬁ}U t‘Rglﬂ ony T 1l§|_n6>)elplptg ne er;/akjgously <§/r|s||rr&|larly as

mﬁcﬁ@P&WP@PFlﬁaﬁyl ester Startlng from
(E)-3-(1H pyrrol - 3- yI) acrylic acid tert-butyl ester

(cRIRC i C i i
c14 %ﬂggy FPQ}P %oﬁ'r;r/\l 4C In(l)ertl )agbettr]‘zlenesu{ff)réyl]é H”B% rol(jiya acrytljlc acid tert
bmybbkalned analogously or simlarly as described for

Starhﬁ%ﬁ‘ﬂﬂ%@rﬁp&%d D@Ja%d morpholme the title compound can be obtained analogously as
I n-2-yl -thiophene-2-sul fonyl)-1H pyrr

m*C%PdﬁxﬁTTgﬁ@Fg%lc acid tert-butyl ester Starting from
(E)-3-(1Hpyrrol -3-yl)-acrylic acid tert-butyl ester

C15 é;@?tg?ﬁ-pg(_{@?@e Fpu ﬂ%ﬁ\gm P¥YB| ?on -E“H ]O[I’2 (‘H—é-lrﬂ'?l -3- tyI)-efhé/I]-amlno}
methdb#pmmds@my%éHWfral Prisl-agnylic egéusl y or simlarly as

?l [Jp - EﬁLﬁ’ﬁ dﬁ@m&ﬁgylg%%e@]?’p (1H-indol-3-yl)-ethyl]-amino}-methyl)-
ben%neﬁ%i Ui B BReruiS Ao G EP Y e ShiepaP Tt PSL oS ey
dichldgbraethameg 56 m) nTHek)t-SaddtHT BA endihe Brxplirg isaatirryd foc2@icauds. After
evap&rgtrén mgpééhdug%tv@ershécp\gfmell}&% D1) and art-known 4-

pyrazol -1-yl-benzenesul fonyl chloride the title
compound can be obtai ned anal ogously or simlarly as
D1 deE§-Bi(TredyiraIr3-ypagrplictidiert-Kutyl ester

5.29 éLE’Psogmin hygndééxc}o |QSlljpen5]ed4|n %(% rTF(ff rtajl?\)(cp(%ur%r?{]&r?’d%gmpg eln]at -30°C.
27.8%g @‘ﬁ@rébtﬁxid@h@spmmeﬁ@atamr@mﬂeﬁ trcihe ResposidnEang mmsim@m@atn room
temp%tu@ér@'sﬂﬁéﬁ Bhed PB0UES | MerdsdfStIxuRed rdBbles ¥MROUNEHIHs added

5.24 ?C Eﬁs 1Fseyriol-f-g2rpgifeby e GPeqsine 1) il e 4t -39 CARYACIRYY et RS
suspérisioh & WatmEeH slpd@ ko Beryiltgmpmetadtyre bndiPd0olfof agueous ammonia solution are
addedBHBY It )s REREZENGH el P R0kt TR BYFSidorgahblon@&d ¥ b Rl €a,s0.,
filtered and evaporated under vacuo. The crude product is purified by silica gel flash chromatography
using a gradient of n-hexane-ethyl acetate from 2:1 to 1:1 to give 9.68 g of the title compound as a

pale yellow solid.



(B)-3-{3-[4-({[2-( tert-Butyl-dinethyl
-si lanyl oxy)-ethyl]-[2-(l
wokooidsd408- yl ) - et hyl ] - am no} - met hyl ) - PCT/EP2006/066197
benzenesul fonyl ] -1H pyrrol -3-yl}-acrylic acid
tert-butyl ester (conpound P33-is dissolved in
Lchl or { Then it is added TFA and the
MS I?llb-)gggﬁél\(ﬂpmg ‘g‘a Q})?% hours. After evaporation,
'H-NMR&DM8Oid8ud . 454s, \%J:);h?@@ WJ411ﬁbHZJGHe64DIm 1H); 6.78 (m, 1H); 7.19 (m, 1H) ;
E r 04 lo] aC|d tert-butyl ester
747% %9359w%d}|{1um &J(S%%ﬁé supended in 100 m of
tetrahydrofurane under nltrogen at -30C. 27.81 g of

D2 t e@E‘)—SQﬂ(Mroﬁoﬂﬁ@W@ﬁ&n&ﬁﬂbﬁ?ﬁ M-Sy rld 8- Jc@l'%{éeld tert-butyl ester
.25 $prPRUe DI he ety SR rbpig b0 ReSirR Ll Aigodh 5 s

9.78 g et(BPB-€H-ptrrol-3PIEacyiit acid tersbutyl detdr (cBmPating DAY are added to the
suspén'é"oméﬁa @érm%d %I%M?/% Q)%Wgrﬁpe(rgtgmmﬂ%%% ﬂ{é%acrgé |[ irs(?&oalted to -30°C

suspensi on 1S war ned
and '&'aa%@lﬁ{i@%ﬁﬁ& éttr‘t’ff“é*“%{% %@W“'W”H%Gﬁén%ﬁﬁ'ﬁﬁf% " hin. Then ts
warmg0 kdibbraeraeeaturadde stirred @2 Hotir. Aﬂer&:&blrngm @d’onwatdr ieadugl. Then the

mixtuﬁﬁ%%%f%tedmﬁ te yrgc%!stg% ng [ikgsad? % eia idﬁeadcfvieﬁgodﬂj}éﬁsrulfate The organic

evap 0 er vacuo
phas%pl%@oopq{%w?r yaguusyrTihe p@@e Bpdugt I'Si Rygﬂ@jé}y sflicgy g4 flash chromatography
usingGgr@didHt ag{eamyandww@eanegﬁ@dg gnt:10f n-hexane- et hyl

are 0 1:1to give 9.68 g of the title
Yield; F’%o‘bﬁ%fe %mﬁ'w}al e yel low solid. WO 2007/ 039404

PCT/ EP2006/ 066197 -78- Ms (El): 193.1 (M+); 137.1 (Mt
D3 - %ZB {1 ﬂ@}_@%-motl)b INM% Wgoﬂ%l-z%lrﬁét}flﬁbergwesuﬁo% ’(I-ﬂpyrrol -3-yl}-

acW'(CrﬁC'dlteF'i)b“*Y' egtep 7’ (d J=15.7 Hz 1H) ; 11 11 (bs
10g ( EXS‘rtﬂa(ﬂgﬁﬁbin%thylenz%s(ﬂE)wylg 1ﬂ-|pr(ré| daﬂpdimn"etahyken-dmejnaﬁm&mpound
D2)is d|?so[\%d H)afét]d%e g%’or 08 potag%dmd@%ké%m d%d% Cc!dfad {hﬁjmxtLYre is stirred for

17.5 BJ@@@M@@BIWS BEteddnddfe m@cu'ﬁéerrﬂeﬁ bY prwg}elhzaa@n - 30C.
9.78 g of (E)-3-(1Hpyrrol-3-yl)-acrylic acid

¢ S Bt Rromie M UTSD BRI PYTS OBETdi e by ester

Startidg frorn gorbBounil D.1 aAfl #-@ronarickszértesulonyl el@lomﬂe&tﬂe tite coBP&lind@adbe
Obtalﬁéd(%‘glo%%@%ﬁé%cﬂgeoﬁ(z)rggr(})(ren ¥ r]|cc)]|hDo2nyI chloride and stirred

for 45 min. Then it is warnmed to roomtenperature and
D5 St (E)-8QU[4-Q2-(RrtButyl-diMbingT-sik@gloky)dethyd]-[2=( D intl -84yl iethyl]-amino)-

d. Th t i t, h et hyl
metr 8B Sren ey D FaRRuE A Bl S0, S um
[2-(tegtHufyatlienethVhelanyganetoy!]-[RlHsedolSyketpbamine (compderd E2) (830 mg, 2.60
mmol %Q}reﬁm/%dm%th%ﬁ&!%o%w%%m' §bI%H{oHeth‘§ﬂbeQ¥er%€uHoﬁﬁ ﬂiﬁ‘byrrm 3yl}-

r onat ogr a a I ent hexane and
acryhétaﬁwtertat&lé\ﬂ aster Fqna)cmugd @4 70%9 Z(%er[n@ol -,adgq_d @d tE)edm@(ture is stirred for
43 hoyiel dna\av sookdtel. DBe residue is purified by a silica gel flash chromatograph using petrol

( lr [4-(1, 3-Di oxo-1, 3-di hydro-i soi ndol - 2-yl net hyl
ether 5heer%lzu{egnesuI fonyl]-1 H pyrrol 3-yl}- acrylic acid
tert butyl ester 10g (E)-3-[1-(4-brononethyl -ben

D6 Ze('E?—SltI;’i fﬁ%'mo)-béhzé‘hdﬂﬂf(ﬁrﬁ)l) 13- Wr}cl@cyl])ﬁo\'ﬂlcaﬁldiert butyl ester
ut

starthd Bors A iinat B g S ST RO B RA Er i e aatBernd e be
obtaindgeanaiogdusly @s idgscsbad fprembmipound D47. 5 h. The suspension i s
filtered and the product is purified by
crystallization. D4
E1 ( {H-Byrel-3ccprkgldsiyd®enzenesul fonyl ) - | H pyrrol - 3-yl ] - acr
4.70 y bf @imeatty1q1H-gyrtol-Byimethy@s e edmmonium chlorid (compound F1) are dissolved in 500

ml of 5.0% aqueous sodium hydroxide solution and stirred for 4 hours at ambient temperature.



Starting from conpound D1 and 4-brono-benzenesul f onyl
chloride the title conpound can be obtained

wa@palogaus| y as descri bed for conmpound D2. D5 PCT/EP2006/066197
(BE)-3-{I-[4-({[2-(tert-Butyl-dinethyl-silanyl oxy)-ethy
11-[2-(1 Hindol-3-yl)-ethyFy9am no}-

After\er;r%}jslé] E(\ls)rueéa@ﬁorkérg?@?eqlf fg)?tr%tlgej %{(@?&}/EI&&}HF\ %&4}9 [T%g rcg/rlntlnr(1:edao(|:'g|;adn|c phase is

dried-ogérNea§O.0 Xlygn-ieit fiNerdd §ri-odpdratatioideByel)ie Shh ytuble amidne is purified by a
- . 1 . .

S|I|caQé;tglﬁgﬁgwgné%gar#f??ﬂ&g%?@gﬁu???ﬁ%%ﬁ%eﬁ%{ ﬂ.}}l%ﬁjght\gﬁgmlld 3,01 g of the title

compoEntb 8P PERYEPWERIdyrrol - 3y1] - acrylic acid tert-butyl

MS (BEisd®R1 (Mcoogpound D4) (1.01 g, 2.37 mmol) is added and

1 Lt ure i ti f d. -

GREOILSLAS 3451111806100 0% HAYSur R SRIA S 1

6.4 Hehtto 868 ¢ Abh 1UH9es. pxahpregeablet Hbr - et her el uent. D6
(E)-3-[I-(3-Bronp-benzenesul fonyl)-IH pyrrol-3-yl]-acr

ylic acid tert-butyl ester in romc ound D1
R T T o 2 e A AR T S
Tryptemimp (R18vHg, 2A 85 lenol \adnt! &b utgldinatrelshydmuiatetaldehyde €044 9 68199 omol) is
cissof BRUMB e ooty UL 16 it M N ootk (51 & o it g e
SOd'“(Tstﬁ‘i?&MPrWY”dér( 381 P ol ol}. ﬁxgwtur?ds wermed Hoyln Ued s
temp&ratlidamdiyidsdnst thenosiel Thdnoraténdadaibd brictle frodurd ishtiicgedatith
dichlé’}%étﬁ?{e. h?e”&%@;!n‘?‘ct pﬁ\%?e is\é\P @&%ﬂ&?[i(%?u‘f‘ratgcfﬂeé%’%% ?éa%@pa?e%?The crude
- erwards the reaction mxture 15 extracte
produyskin RUdfier i pyiliog geh flaszopatogreeh eendiligieroneiyant: eplaag eluent.
is dried over Na2SO4. Then it is filtered and

evapor.a under, yacuo. The crude oduct is purified
Fi BB TR PR enR P Be iR SR et ng” oot of cum
10.60eg dfecHiatomethylénegdinethyldmomilinehibrideany i6elod & Ntriisppobyisilyg-pyrrole are
suspér{dteéi f 208 I Wzlélz%ﬁdé? nﬁt‘%b@w éf%l-d@.\’\'h'ng—,‘%bggnsiéﬁs (Agh'}e'dg(é 66—°C and stirred
M, 100% ' B NWVR 6 42 (dd, J, = 1.5 Hz, J?

for 30:m@ptgs.l£gt’em59rqq)the’ mg_&?@g—ﬁegﬂgﬁ%bieﬂ tsgp%ragﬂfe. j’l:\e s_usgc_ar@ioplis’ filtered
and whahed with. dlettizsthet td-dive 5.8 8 thesstitieokdpound b gy sbis,

oA H E2
MS (ﬁ?q?grg?@gu?y%)di et hyl - si | anyl oxy) - et hyl 1-[ 2- (1 ndo
H-NVIR 3YNI$Oectbl 3155 - 3 63 6575y e SiBREM (B =94 2. V2D 852 nvel o = 4.8 Hz,
1H); b8l(dd; etayd di et byl f) yo@x! Acateahdohyde He21144 898 (s, 1H) ; 12.94
5 13. 99 %E$I% is dissolved in dichloronmethane (200 m)
(bs, exg}angRfoly Mk es. The mixture is cooled to 0 Cand it is
added sodiumtriacetoxyborohydride (5,38 g, 25.38
mol ). The m xture is warned slowy to room
tenperature and stirred for 18 hours. Then water is
added and the m xture is extracted with
di chl oronet hane. The organi c phase is dried over
sodiumsul fate, filtered and evaporated. The crude
product is purified by a silica gel flash
chr omat ogr aph usi ng di chl or omet hane- et hanol el uent.
F1 Di et hyl - (1H pyrrol - 3-yl net hyl ene) - anmoni um chl ori d
10.60 g of (chl oronethyl ene)di net hyl anmoni um chl ori de
and 6.25 g of N-(triisopropylsilyl)-pyrrole are
suspended in 200 m of CH2CI 2 under nitrogen at 0-5C.
The suspension is warned to 60C and stirred for 30
m nutes. Afterwards the m xture is cooled to anbient
tenperature. The suspension is filtered



and washed with diethylether to give 5.67 g of the
title conpound as grey solid. M5 (ESI): 123.3 (Mt
wa.0@7394bk NVR (DVBO-d6): 3.55 (s, 3H) ; 3.63 (BCT/BPH006/066197

6.82 (m J, =1.4 Hz, J2 = 1.5Hz, J3 =J4 = 4.8 Hz, 1

H,; 7.22 (dd, J, = 4.7 Hz, 38= 4.9, 1 H), 8.00 (dd,

J, =1.6 Hz, J2 = 1.7 Hz, 1 H ; 878 (s, 1 H ; 12.94
Commgrcial angeabl e, 1H) WD 2007/ 039404

PCT/ EP2006/ 066197 - 80- ComTer cial utility The
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deacetylase and inhibiting its activity, in

particular its enzymatic activity. In this context
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NH-GGK(Ac), coupled with the fluorophore 7-aminomethylcoumarin (AMC).



i ke HEK293 cells are preferred. The HDAC i soenzyne is
expressed as a fusion protein wwth an affinity tag,
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hypergestylation'of HBAE Sikstrales awigives rbé meia%wlm ﬁore h§t06%ﬁ¢ertﬁé@0as&@9 specific

anhb&ﬁ&%%eéﬂﬁfrn 6I6it|hy|r@fortér%@ﬁgg§sﬂm% ré@@@tlv@ gesb&wsa/e promoters or
rr eV?

e.arr
oromiyE T el B a2 oGt ot O Sef Ses SRR B B oD of By mege
analysie gain psingaetylatién sredfinantivediescfel dore lyigenepproteinssue ( eg
re-expression of mlk fat proteins and fat in rmmmry
carcinona cells s for quantification of
Comppugty 36praing Ehhis JBSWP%g% b%FO”aP?rF'é'rLy&RP'iCSP'PSHe EQrt%erx'é'?‘fC inhibitory,
anti-gdealifanative emﬂtxrp&bbptSSlamducw@tatl\ﬁy ofhi¢hmeayetret henéf@ial i@xi@nperepy of diseases
rospdfBLARRICLE (AR KId dhiile biSodsbOElohdh fl U1 ar
pro eration i s quantified  usi ng t amar Bl ue /
Resazurin assay (O Bri an et al. Eur j Bi ochem 267,

The ibébAflorbrdAer rei’é'i&@t)) a&ﬁkdhodl o btgbifirNtr&dting Reeli®rsting dr reventing cellular
neop %‘.?”5%{;}%‘38{@?% 9) tehec g‘;?t L?nf Fhﬁq%gkhdg%cr%gr@%m?o %\%tmvgﬂtkg)n toa
mammRalc hﬂg:)artExlammlé@anﬂ@ peqdedf sudhdreatmesh ps ndaptasiehie defined by cells d|splay|ng
determi nation of hyperacetylation of HDAC substrates
are given by neasuring core histone acetylation using

specific



anti bodi es by Western blotting, reporter gene assays

usi ng respective responsive pronoters or pronoter
web@mesi4s4 (eg the p21 pronotor or the spl sitePEFEP2006/066197

responsi ve elenent) or finally by inmage analysis

agai n using acetylation speeB2t+c anti bodies for core

hi st on roteins. Conpounds according to this L
aber i BTN OE SO AT §od b IUABIaDoh oS togn pRgasia noludes
“beni¢iDACPlasib’ Mhithos gescritzeatbly -hpwepprpiffertiini of eellaniddapablapfpimie an
aggrésg(;iéJ %J‘&ta%gnb\(drﬂéhn W}‘é %nd W&’onhsstb%‘a%ha%'t ﬁ‘éopbgaI \Dlﬁch |s described by

of di'seases responsive thereto, such as e.
cells E‘-ﬁ(ﬁh mH‘F'p'? RRJsEr Elrl“%ké%(‘é‘é@'Cﬁ‘e‘?}‘?f‘?rﬁﬁléttﬂ’sffé‘P%t?'?]Ofqu %ﬁ)’éﬁfﬁ'%ﬂ*ﬁease for
exarrfpldel‘fbrhﬁ’fg toiebrah@sstisis iadisBhtwgarkor i nhi biting, treating,
aneliorating or preventing cellular neoplasia by
adm nstration of an effective anount of a conpound
The cpppeydp ﬁ@cot'c{mqtﬁ the gresgatrinvestpPnase grefe,%pg fgr fhe treatment of malignant

neop?@ié,tailébtﬂeaénb@d BEEBerl EhaRRedz&f bySUE6r c%ﬂsﬁﬁ_tal&ﬁﬁétasté&izing into distinct
orans g DRSS ier Byl Soeh oo L BY N pyroe dorvates o

the pes@itinventan inslvdepeid @nd sematplogital fundhts Solid tbinorslare exemplified by tumors

of théjérggse rbf‘tamiézr""l&dn@nora|F“‘l§:énl‘i'§3 ETA%) W@%r@ﬁie@ub Bychditl@8ion, RESH B glands (e.g.
Si a I s descri bed roliferat]

b
thyro@&nﬁgdre?qﬁeg&étpgop&ggqso?rmowatnarﬁ a/eéraé:glgsg a\g@nd neck, k|c?ney liver, lung,
Iarynxr&l’(cﬂwbwamnngnetsutmelromane\xarw(panc&mé progiate opttoraskenal, small intestine, soft

t|ssue rtE%Lé gf?)ﬁﬂf:h '%%RHI Frj aagﬁgﬁngk}gll\/ac’ I\ﬂaﬁ%&ﬁarnt P&QEQX mc%@é |nﬁer|ted cancers

ul ar an i ochem cal abnornal it
exemplfigd by é*eEiTObfaéﬁOW? fgd &ilgwdyresti g agd %@éllghﬁ@rneo@wpléde primary
tumofsOr SdidGrghnsrant coredspaidagisscdnbarg iBicadih detapastgans [@nor metastases”).

Hem%@g@&:ﬂ g%forsagrg %%e%&ﬁec{ tﬁ/eggg%sg reeac’n%%do errWT%P‘H <9nle@{eﬁ1|a and lymphoma,

use rea
nameﬂt@mrwgﬁns dgegee. ORI |ab‘é@lcuﬁ>mt%‘é @Pke”ﬁﬁ AL zasgtepymphoblastic

leukebriENALLYG ab<hg$unfs U@@és'e)/mﬂlﬁél@ﬁ&&ﬁﬂnz lamgTJcat I?mﬁho?ﬁal ARS included are
oo el Wesie PR By Roreiey VT s of sninour

primanhgtems et at AiDPvreted oraligneotiesle sol i d and hemat ol ogi cal
tunnrs Solid tunors are exenplified by tumors of the
east, bl adder, bone, brain, central and peri heral, ,
tis T G Ui BRTe HorOR 25 4RHBET MANgIaRBRoy e B ol Tegpay reaure
the faanglicad en@aktasmsrit ¢ixtant cegaop.aagta®, tureste exeet del aHigting ef‘femts on the primary
orga |?s|e"f ﬁ\ﬁoupﬁﬂ%ir%?rgre&% OV\lﬁlll gt%Bé(rt|esl *I'Ne%g 'carll &0 thé @Js%ﬂ‘gfmﬁ&qhe tissue

| omm, ovary, pancreas, prostate,
and "rr%aé‘tSJH‘ft“rPé'ﬂ%ﬂy ressiigg in f?'erégttWer?és'g%‘?S*fqrga”tfP%% testis,
stomach, skin, ureter, vagina and vul va. Malignant

Neop%%?@éeﬂ% oeﬂfe Jﬂ|8rl1 H@ﬁlt él%%ﬁac{ r%eogmgl%rell?ﬁgh%wa%)%t%% [?IaF lfu%?hot%yFor example

the f%@@tmn@éh%w b'md \(fgeelp piPrageSs depeiiney as "‘Q‘?V%%Wﬁ”?@f'@“aﬁsn@ﬁ@d by tumors
or turb&@micRsRRBgl |O@)@1p§lﬂ’@§ REFnd tH RIS ehibrntak baBbm@E@@MSapplicable for

treatré%é ﬂgc})%trfon@@ o%&gmglda Fé@gp\ggesgﬁacau%%i&y&ﬁbggg r}ﬁggls?ehc cell proliferation,
such pe biltent lanitaa tb neprasicaiatzatiomaynmplyysintagickiouigieraton df sasager,endothelial
cels.chronic and acute nyeloid | eukemia (CM. / AM.), acute

| ynphobl astic | eukem a (ALL), Hodgkins di sease,

mul tiple nyeloma and T-cell |ynphoma. Al so included
Drug aesistangy 8lod pariqulaa striottascpriattiontesquphtdsing of etahdane cqpicershaapeutics.

. r .

This (ﬁ)r% gegggp(\l:,e\gﬂcéﬁeé%{]gég IIuIQ?ﬁﬁ%ﬁecﬁ%h@Pé@RMﬂs i dv%&%ressmn of
drug ﬁfﬁ%"éw”ipﬁaff‘Utat'%‘dﬁ@é‘rth?j‘?@é'érstérgébpr%é'lnI°r fysion pW&q'Wsﬁ?fﬁﬁﬂ by
chromt@emba&inao@wa& Med conPRRE S aabmlcybnrtgeqwom@ourtdb @cdoadintitb tr@rpresent
mvendon |s n{) %Srrgn%g ?o }S‘flme red Fn%ﬁt:%ggt%ag Patg?n a}h ress%{wc ffcg%(ceelr't
chempetsggics hretﬁﬁge%ﬁ@g@@s@“xﬁé”@f @wqurb@@éptarr@gableme%@tmqﬁ with these

|l ead to the destruction of the tissue and organ

structure finally resulting in failure of the assigned

organ function.



Neopl astic cell proliferation mght also effect nornal
cell behaviour and organ function. For exanple the
wo osommsd4on of new bl ood vessels, a process deseCT/BEPIO&666197
neovascul ari zation, is induced by tunors or tunor
net ast ases. Conpounds accordBhg to the inventi on can
be lally app Ilcable for treatnent
COm%HT%g‘Eﬂﬁ%ﬁ |°6§ L&“ér‘lt eé‘%ﬁ’ﬁi“p%%@%%‘a“ﬁ’ﬁﬂ'@@oﬁ‘ﬁ;’? &8RN
promgae_rloqyﬁmlplhl@sdia eaties Witpthe IAMLERAR @ fosipn protetinreaistabitd slaodiard therapy with
| [
rethbc#rngP?e?g gt In%ﬁ:g?é F)lg‘ \P/egér%& gaoftlbvev%g Feﬁg(iﬂw tﬁegg‘rﬁ%gw DAC inhibitory
drugsr'@git@tcaﬁ‘é@mldgawpr%@rt? fhewragentiimysdlianance for the
frequent failure of standard cancer ther apeuti CS.
resi st nce var ous .cel r_apd .
he g et RER K PR R B R iRl Bl PgESiats hFer Bebrng o
diseagé flifferrntpel pglislar mpb@sin mensiiietp histohedeasktylabeainhibitar fetapy comprising
admnﬂét@ﬁr@' th sQ naHPiaPA Mr@%&ildb'ﬁ;aﬁﬂdﬂ?éjamhergwu%m§ @Ff@%hve and tolerable

nsl ocati ons e commer.ci al i cabil
amo%‘ %ﬁoﬁ?ﬁlﬁgur}?dﬁ&&?@i‘f‘%@ tpig '”ﬁ’ﬁ’&'%r@@%ﬁ on W‘Q%‘{ fl %??S?%'”%‘i‘e
(i) arthiopathieslaridoosieSpathologicat capaitionsntr dieéaspabuch rak sheuPatoidemthstis,
osteo‘éth?s fgS&t' &&;ﬁéﬂﬁﬁs%d%@égﬁéﬂé artrmem’t herapeutics or target

peci fic anti-cancer drugs can be al so anenable for
(i a‘t“?'@@t‘ﬁ%ﬁ’ifeﬁﬁﬁ Ike piarpic W?@W‘?W%’GIQWWSEPQU@S?@%197
(iii) hyBBor6 Brpve Adsaded Eudd. 3.smdbE ntuscidicdl proifeatiohead uagtvascular
iven by acute
prohf&rXﬁRJe%?slordArspgthpf)&?rr](SS| 3%%@ te%og?sgw t h t%e PM.- RARa
(iv) aﬂﬁ% chf\mrm'@ﬂammat% P@Idé'ﬁ'ﬁs relisepsen @nd dermakgoagiiongistigh as ulcerative
colitid, €hioR®tidSase, TANBGR riAitid, @IMr§ic aawhabRs, EREEMSbId, 2Ranit BNERUEIS e bronchitis
q ﬁtl noi ds by treatnent wth HDAC i nhi bi tory drugs
N9 3IE t he conpounds according to the present invention.
(v) enflametrinsi® ntarionfifreifs, lradonmatrial hybewlas@ aad tretigroriostate hyperplasia
(vi) chiuRabjdihcfonmarmal , in particular a human, bearing a
di sease different to cellul ar ne%cgl asia, sensitive to

(vil) IR IRINgAB MRS B GISH S EOTRI B0 VIHETABY conpri si ng
(viii) selmipaireogical nigotderssige Barkinsmmadiseasep Aahemendisegseal doyglutamine related
disor@ed 1 ve and therapeutically effective and tolerable
anount of a conpound according to this invention.
(ix) PathRle@cah eNAANS ZrraAble & srasBys bY PRIETIAEN9(Gl Pndeeennus gateixaiession as
well ARAhORING OPAIgBd OPIeesibn B@BAE ther@apy or di seases such as
rheumatoid arthritis, osteoarthrtis, gout,
polyarthritis, and psoriatic arthrtis, (ii) autoinmmune
Comppugdsgaseerding k@hgy@ggﬁ{n@eqtigp ey écprymﬁ@ﬁw pplicablgrfer treatment, prevention
or arﬁeﬂ&ﬁtﬁﬁ'o@fﬁ% dl’s@bé‘é@'bf @Jhign(alnb kali ﬁtﬁfeﬁé\ﬂd)riag ﬁéf@hbébt&\erem such as, for
era

exaqphcﬁmg;gq$}95)?ééa§|¥%ﬁ %erasesp?néi mf'j@?rg?rs reespansg/gq% é1§;jgct|on ofo apoptosis and/or
disoregrhrespaei e foos diffanedtiatios teen beiign qrimaligreotine@p@sid, reficalpilccancer,
such b&E. gaéﬂ%F Pb¥ GpaH Hkéé%% d&cristisseares and der nal

conditions such as ulcerative colitis, Chrons

di sease, allergic rhinitis, allergic dernatltls
In thecaodtekicof tHely pampigies, dlnctans @and bﬁbmtmt rhardioldorRedM, tHe&omamﬂhds according
to the%dgé@{ng I a?rﬁﬂg g%'ae{: egg?%es%l_sﬁﬁbﬁ%lﬁp %}/}(lél?%bgé %T%edeswable effects related
thereW% é\""i’ﬁ‘l ¥R dY {\W t?X'%térSd'P%ﬂS’r '9%‘@]?9‘,4{‘3{ '6 ﬁe’QEW' 3UCP AhP-Bi 99°A @”tera'
absolpfidiapeHRPthedBEMie wirabd] dosert of mgreﬂddht\émem‘ffea& i2@8/8r further beneficial

at hol.oqgi ca F ke Par ki nson
eﬁect% relatea Wlnh %\\Fwﬁmeraﬁeunc%zpé I'éegrga%eruﬂca??wta ||t¥am ne rel at ed

dlsorders
Crystalline compounds according to this invention, e.g. crystalline salts according to this invention, are

expected to have desirable physicochemical properties and such properties may beneficially influence



(i x) pathol ogical conditions anenable to treatnent by
potentiati ng of endogenous gene expression as well as
wendvansi4ng transgene expressi on in gene ther appCT/EP2006/066197

Compounds according to the present invention nay

connercially applicable f or -84 eat nent , prevention or

a ora t he di seases qof beni nant .
the S%‘Eﬁ%ﬁs&‘e a8t ql?&é‘ﬁri‘“icﬂé‘ad REFBPFPUNER, RFCSs '”gf 8?““ a@&%%‘t&’l rgechanical
hand((lgyqper opnerdidl ecad. iThes, these arggsliremimpourds say tie particularly suited for the
manLﬁﬁcﬁpe)%o%%eWallﬂl OQHQtah@ﬁha‘%ac%ﬂ%tlf@c@ptgagér%b corqc&m)r%ecgr%osage

responsive to cell differentiation, béni gn or
ﬂ”m%allgnant neopIaS|a particularly cancer such as

any of those cancer diseases described above. In
{

e %%%spﬁ%ﬁ%sw%dn%&%éﬁﬁ%?%oﬁ*nﬁw <R B8 o

to the present invention are expected to be

Also,(ﬂiesﬁreieguh\féhﬁcﬂw ;b&wd&'cbl@bb@d@ﬁ&odﬁ@ité ﬂhw iveRfidra€digted in purified or
ow to X

related .th o PN o)V o
suslgfiefl Fi P cuGhr AiFy 1Pk Baflso mpBihcie Rl by vor e
precigsit ahoal 70%a oo predisshy) gbosiibes more freriseliRdati 99 Ywmatkaugcisely about

95% m@ﬂr%asé?{ auOIVol, iR breSsdlEatRlf 8204 Bt pL AR QbtefMhd NS art-known
benefi ci a effects related with their therapeutic and
methaar maceut i cal suitability. Crystalline conpounds
according to this invention, e.g. crystalline salts
Also, C@es%hpgvetn orF ;m)v?fd s%\ﬂﬁﬂ&{ngg acc@Fd%g t@fﬁf%q Gion |ﬁ rE)fr’}é{r'ﬁ1elceut|cally
esi rabl e physicochem cal properties and 'suc
accepalinBFPi es may beneficially influence WO 2007/ 039404

PCT/ EP2006/ 066197 -84 the stability, as well as the
Also, ‘Ertl,\ d;%s% %%:ﬂg%rf&gm %?H\héﬁfh@% a(Pco Sﬁm[hﬁ% efn%n s&%l_f)ﬂ ﬁ’qsuid
pharmafest@aw%@m@mq ma%fﬁfs@m h@gcw?aly sgjid qﬁﬂﬁsaeelf%mﬁ \Pugas talets and
capsil€Y, at WElI asBRAPpHsASHY bRd StherGREMRESIBA laYsayk alphe and

pharmaceutically acceptabl e drug conmpositions or

dosage forms. The present invention provides
The mrereploovedtordfotitar dicligest amethpd for thedreatiment ¢f maomyasy, dlcluping humans,

whictf 5}5%ﬁeﬁhg%@@mbneeofnws@%osmémmtdoﬁmmgqmeglseg &Wmﬁseases The
ordin this invention isolated in purifi

meth%‘b'ﬁﬁ‘%{ﬁ‘ftg fi&p tBﬂ@é)hpwwlog%lh a%‘tgle @n%the@fn lf:@p/ eﬁe'fﬁ%me and tolerable
amouabafwhe bO/Prembine cpmpaingebgco@ingud thE0Skentm, ehictpiuedctios @l inhibiting
1 [ 9

h|stor¢eg lécet%%sé% a%rrggeﬁ:e%gIbzgioﬁulét@wglgrotéga/g%tmn%)ﬁépd,;ur%g\é?@lg §el|u|ar
eﬁec@b@ Q@rhg:}@%mdﬁﬁtfo@ obfe@tqsggrp 91‘ g8p? BPreFs oy Vﬁrreﬁquplceq,prageranon inducing
cell difiete@tidlion @ct/eryindatihg Kupisis, ifRtMBRredAb $12, subjB& ipfie@s@Néuch treatment.

i nvention provides conmpounds according to this

invention in a pharmaceutically acceptable form
The ipyestion fufler fickidens mMetpe faritigatingrdisegpers andlongienidris responsive or sensitive
to thGHBItgh BYhELNS Hé&etyl&!@qbb@&lérﬂ tﬁd%leldﬂsegé’es“héﬂtlbr%d above such as e.g.
cellul roqe%gg%?egrtch%%gegéjé FEPB eﬁ’%%@do%%s c&c éda §5§ ||nCHar%rrnaI¥ including
humama,p§uﬂfee|gg therefveh | cmr@mg)p@yng@emr@s tarmdidotrtaemals in need thereof a

pharrﬁmrogﬁgl@%dtnﬁﬁenod%%ggut|cggr@fectmeangrt@ét%ﬂl% drﬁb\éﬁn@)f' &H& or more of the
further includes a nethod for the treatnent of

COMPREMITECLrIPHOIMFARAFHOYRHY  which are suffering from

one of the abovenentioned conditions, illnesses,
The &%s%ﬂtr R?ern on%rt@rﬁ%@ﬁ@ss hlr'%BeunH%th%Q aéeﬁ’w‘%@ﬁf)@tﬁgtg E) ﬁﬁpac'eﬂllanon
ar naco I ca active an erapeuti ca

gene@mreistqnv@”@Fﬂﬂfefqy%rca'bﬂ 5”9%{%%”"(% ARAREOSEN WP B ddfﬁasteﬁé”e”t'oned

abov € OMptiduEs cmsp Eshhptiging @diiis®@rihgieedubjett,in Médden ok tigdra gy
nhi

pharm%o'ogmalR/ hvegand therapeutically effective and tolerable amount of one or more of the

compounds according to this invention, which function by inhibiting histone deacetylases.



hi st one deacetyl ases and -in general - by nodul ati ng
protein acetyl ation, induce various cellular effects,
WO poopasd4ncul ar i nducti on or repression of genePCT/EP2006/066197
expression, arresting cell proliferation, inducing
cell differentiation and/or-Bheduci ng apoptosis, is
adm ni stered to the subject in need of such treatnent.
The invention further includes a nmethod for treating
The mlessesestiandtiar pavides @ eethod Exspignbtlngeandogeﬂemrmbtewlogbu}s promotor
achwtyl'b? cmeét?{%b*a'cQmeT EB&JoQH@a&S%S%’!h%%&%nno‘%a” icularly
hose di séases nentloned above, such as e.g. cellular
neopIaS|a or diseases different to cellular neoplasia
The ingentidrtiueiasr @diuadxoy @ethbdforBeamBg Sisedsas; peidcugly thussaisssses mentioned
abovg l1|r§ I‘ngt[n}’ngg IEQSJIF? ﬁﬂ%@hg %P‘Rerlna tkgegef%gr{;%)mgﬁg ﬁ%%%qnétgrmsgeb gaid
mam@ﬁla in mﬁeﬂamﬁ ﬁ&ﬁrapyue:ﬁﬁxe%‘ieptwe a8 @'qrwle@ra@ﬂnéofme @hinoggfof the

compea@s%cdm@to% drégent mgm@u agks)nag/cgmdmdmodsq/ $du@eibBESR REparately
|nv nt sent ntlon further |£clud s a

with G Hgis e p?@?ﬁ% S BRI G Fo o5 QBB

acetylatlon gene expression, cell proliferation,

The |ﬁ\f‘e|n[|onq“h|ftrfe$ Fedidd t@'iHeQJ%e @f‘lﬂé eSmsHRA®d é?:%br@mb B tMb Mr‘ésér\n finvention for the
di.seases nent.i oned Ove I N pa cul ar canc

Producl eyt iPER AG CH YR ﬁ?@‘?oéF'P’i‘PgW*f ¢ e &np Joiée‘é*tfor the H%aé’aerHF”%/&rc‘ﬁOphy'ax's
of thet diseaagsy disordrariimassek egd/arabhditicas s mentmned hdrign.apeuti cal | y
effective and tol erabl e anount of one or nore of the
nFounds according to this invention, which function
The ipenfiorpmier reRiesHp dedise OH@%E%T‘RH“Q%%@COW B0bg PigsTU Ry ention for the
prodUetia dEBREMBLESME QdmposBibnsTltcHpdre s@plbyddTuretié ir€iiméntiahdyer prophylaxis
of d|3E£s%er n <§r ozsggg%%po%oﬁﬁve 5r%grkig|tf3g tcptg%%ﬂ%%gt? gﬂi@on% deacet e3f Tses
parhcw]afly]thgsq—;%q;ﬂggmerﬁ@wra@pm Slgcaj\ qs|e|% C$||Hl@élﬁﬁqp@ﬁla orrﬁgeases different to
cellulbmeephii®hs huedthesodsacl udes a nethod for treating
di seases, particularly those di seases nenti oned
above, in manmmal s, including humans, suffering
The investient fudirar cdates to $ienge atithe ndrspaindsnascerding & tde pregaentrial sntion for the
prodURE&FbrihghBedutifal thRsRRBN ARl Instdpt besdely8e ARBidPharrp! €
anmount of one or nore of the conpounae according to
the present invention, optionally, sinultaneously,
The isegtiaititier Fejatarto $epae af tbé yommiuhds anediog totbe prebent tnhertion for the
prod cﬁﬁ{ &Bﬁé‘rﬁa&?@% E{)r’lﬁ%%sﬁyﬁé’]fo ép&P i %':trleegﬁwt%ocgﬁ{[l% ngé}ggmf such as eqg.
benigp SrPGIANER! NEERBYRIE9gCa6et he present invention for t he
production of pharnmaceutical conpositions which are
The |ﬁv%l|&gf§§1er aellatesng tgeru%g%frﬁggor%l)%éc%’ QC?&Q'RQYO tge(k)r%sen? nVEran for the
produyptiert of Gherdhaprtiel AomAdtsiions Wt 426 e fused Trtreafing, ateéentm of gjeeliorating
of dise&fes @ds &ﬂ%@e@@é%%ﬁrﬁl}jeﬁ)eﬂgrﬂ‘ééldgbrﬁ\gtht Qjcﬁ Bee @r(ﬂ%ﬁ)brohferatwe diseases of
nven roductlo arnaceu

ST G O —
cancernglclo ps pooplpf mﬂses:an@a‘r ddeaseadexsrizdderin abosor der s

responsive or sensitive to the inhibition of histone

eacetyl ases, particularly those di seases nention
The '%‘ff&{}%“ e FPidles ta thg use &l e Pé?p%%spffcﬁgr 39 &y theyPeaeqy E‘ge”t"’” for the
prodwatidrf & peartnateauticat ebrhpdstionsneogh @s iba uss! fomntciatiad, eetverioy er ameliorating
of d|sgni§rs re]sy?grqgi\}qu 'nfd ét&)n 8(&1 ?tlﬁég QS & J@%ngéﬁh&fe dEPgses nlentioned
S accor ing t resent ention

here'@)rpé‘ﬂ'ﬁkﬂ?’?ydﬁ‘”?ﬁ Sﬁﬁh@%‘h@:@m Pfctmse&arﬂﬁ%g'mseﬁ@esawfi hgrein above.

hi st one deacetylase i nhibitory activity. The |nvent|on
The Tvent %n T{thl'qe? Ire at totrt]l'geeutr?he g?orr%%uhdhseacggr |8% Potntgg Hrae(s:ecn |nven |%n for the
prodt@hmmbermapwpal EONPRSEIPRS WHEh dap rbelumi foi trejating. areventieapl argeliorating

cel lul ar neopl asia, such as e.g.



beni gn or malignant neoplasia, e.g. cancer. The

invention further relates to the use of the conpounds
w@ewaonsk4ng to the present invention for the prPOTERI0@M66197

of pharnmaceuti cal conpositions which can be used for

treating, preventing or anmekB®rating of diseases

res onsive to arresting aberrant cell uch as
of dis rd@ remﬁ%ﬁtﬁ F@wtpg qulnge;%nnaf @e%{g:@ &S g9 g P‘@ﬁe %Feases mentioned

hereimwdaitiguianyt cabesEhasuttoar ¢.9.s0¢ bf tasseeanger aagasesf ddshriiee herein above.

diseases menti oned herein, particularly cancer, such

any of those cancer diseases descri bed he
The '%‘t?@%‘ f“"f"ﬁ’é rﬁ'arﬁ"?ﬁetﬂt”ledﬁe PliPe RAPPQUBYSAGEY NS 10 R PigsRnt B ert“ﬁ%for the
produZOdHIE hskhade ticd| dbmgpsttiond \hl&cl'pfae&é nibed favtesating) Prek riting beameliorating
r c i on c .

of belrl)ér?%éhlgh){hrt géao %@% 6%?02@&){1?' ﬁ%r %@g%}g Z){ Wﬁée &n?&%sggses
m*°@ﬁ§6?@@ﬁ@°ﬂ%5p0n5|ve to induction of apoptosis, such

as e.qg. any of those di seases nentioned herein,

r

he ROl B e PR oSiest® R R by PRt [V iep for ne
prodyctivraefe@banmaceutieal ggrepastiontier tbe trpf@itmﬁctsﬁ adisersgidiftgranbtotaneeliular
neop@é@%ﬁd"éen%ﬂ\y@tethb%e H84cetyASe inRibRS detdp9sul as the non-malignant diseases

@ arnaceutlcal conposi tions which can be used for
mentioped &G, preventing or aneliorating WD 2007/ 039404

PCT/ EP2006/ 066197 -86 of disorders responsive to
The |h ‘?W&wt %r F?—:lclate'g tr)ftkﬁerLEQH lﬁe bﬁﬂ&ouﬁé@&c%m&tcﬁf\e Br'egerﬁ’fnvenhon for the

ose di seases nention eln artrcu cancer,
prodLg;ﬂ%ofggar@a@euh%yorahostnﬁ%%f@r 'E%ih'E@rh'ﬂ?@é&é%y'%ﬁw%e’b‘he treatment
of disb&dee irdtpat3eé@o salhi@hibinaredttd ®a fiindtidraedonsezjuatoas tHeeot. he use
of the conpounds according to the present invention
for the production of pharmaceutical conpositions
The ipiengen ferdire Briaterste @ Medodferdeeeliteg Preperdio@at dmryorghng the diseases,

disor@deliinegsat i blﬁtﬂor BhditAB h@Rtided ﬁ&leﬂngmﬁﬂbmﬂﬂpm @&lc@lar a human patient,
ncer Suc

articul
comeifa aft St { ARG sRi N Risovs e FRULHEEGR e vl
amountipftone pr merlegbmpounds adrerdingdo the ptdsentdyepidnnasaidmemmdi ingeed
thereb0 the present invention for the production of
phar maceuti cal conpositions for the treatnent of a
di sease different to a cellular neoplasia and
The isvengaort funtesr tetatds te tremempleacie bydoatig tb it ibvdntion foheteapihe treatment
t nti oned before.
o PP v P2 e g R8P Mo e of “the
conmpounds according to the present invention for the
The ifVeD abiCrttin reddtetb dhara@edLiticH abm BB NPESdoivipBisiSg dr@ror more of the
[ [ tiVity. . :
compoUr]{Hs%c!:A (?tgg tlg tk% %Ognhgtg gr%rege éha%ﬁ%e\ﬁ/@ca{l%’ écgéri)t%tﬂe %{Eﬁ%io{ ?”(‘L)Jﬁnt'
or to the functlonal consequences thereof. The

The dré@éﬁhmteahorffuméa Qﬂatéﬁb@h@rﬁwab@t@el mmmoﬁwontphaag br’f&)r more of the
entl

commBpii e RSPt Rart] SRe e P DRa e R regndtor excipient.

mammal , in particular a human patient, conprising

The @MKSH Tﬁlttr?err H‘éiesato @%%%Q@n%hﬁ@ Agyon@%‘; h¥fe d'iifhg compounds accordmg to
herapeutlca |y effective and tol erable anount of

i PG & SRPBRLEISoHG CEUIANG H Pt Ko P SBo" SAHPET- & Toating
prevenbngs@ri athetigratingl (hyper)prekferatiieiizeesds.of Béragni anvreidriaotbehaviddrend/or

disort?e% r%g&)%s&/é)t %C&&Wgﬁé}nt isa%g/aglf&gexgrq Emeﬁlgh Byﬁglblngrﬂ neoplasia,

or use in the treat or prop yl'axi's o
€.0- @NeeRLEEas &G [FRLPTENISH chfer HFeasasscisHNPEREACVeThe
invention further relates to pharnaceutica

The i%&ewgnsﬁuﬁhe(l)??ates t%hér?nlag&ngarl] %orr%osﬁﬁgrﬁseac%ordmg?o this invention having

histone deacetylases inhibitory activity.



conmpounds according to this invention and a
phar maceutically acceptable carrier or diluent. The
w@e@smesu404 nventi on further rel ates to phar maceptT/EPL006/066197
conpositions conprising one or nore of the conpounds
according to this invention-8he pharmaceutically
acceptabl e auxiliaries and/ or excipients. The
invention further relates to a conbi nati on conpri sing
The ioveatior furher eslasés to lpearcapgutical dsmsitionsthoagrding to thikiirsention having
apoploBY FRLLQ ARG @ pharmaceutically acceptabl e diluent,
exci ptent and/or carrier, e.g. for treating,
preventing or aneliorating (hyper)proliferative
The io\ied @@s@shed feldieto @harbiacatiitdl gorasdsitibedaedraing taathid irdention having anti-
moMQ%ﬁﬁJﬁﬁw@ responsive to induction of apoptosis, such
for exanple, benign or malignant neoplasia, e.qg.
cancer, such as e.g. any of those cancer diseases

The iB\RB6dH fb@rﬁér Feit&d 18 ppdrMAEeutidd) GorhFbRiBid &dorbing tdHaiE iMvehtdh@Sving cell
arnaceuthﬁal conpositions according to this

dma?ﬁ@@ P LGV 6 hi st one deacetyl ases inhibitory
activity. WD 2007/ 039404 PCT/ EP2006/ 066197 -87 The

The ihVERESH fLtHer FHtd B kel Bb 3t §§h§r@a&hﬁ’€aﬂ@§%&h&%ompnsmg one or more of

Itions according to this invention
the C%s?s}épi%?cgorﬁwa l&q“ﬁd‘vﬁ%‘?%”\?f‘? § phﬁ"ﬂ‘é“’?%’i%‘ﬁ??‘-‘ﬁﬂtalﬁ"ﬁ Fgrﬁ'%r or diluentin the
manufaztuad efsa ml’!armﬁwntlmkm‘miulcc alicheae B0 8 comnasiapgckage flogustedn the
treat%%{tﬁnd/&\ﬁ%ﬁnylgﬂ cﬂgsaé&tés mé?ﬁ@r#édf erative activity.
|nvent|on urt er relates to pharnaceutica
conpositions according to this invention having cel
Add|t(2|>h£|fyelh€ mivéraibh eatédd W6 ianigle@E nbMifidfure, Mifchi oM@ Mdels @Bckaging material
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1 ON~CO
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comiB B Ot Ripe P v rBiFed: R e Binsmar Rrnat i ype for
preve@tlnq Mérealmé@mg daacetyinse medietdd diaddetsi andatheten gafrepharmaceutical agent
compriBRLEk 'opﬂorre%%bgtﬁwdg gcc%raw@rté th%hr@e%on%a@@g%%at%l el and

i ses packa mat eri a armaceuti cal

PRk GUREN OGRP AT TEEF BT G103 RS R FORHPLRT dnoard packagig
matenidi,galeisnant peckaba mpartdat phe@ace @gantavirg reledap@ias. cal |y

effective for inhibiting the effects of histone

deacetyl ases, aneliorating the synptons of an histone
The plaaERaseVHcalCaMARTHIORE BSFORRNIA?P HsyInveae aip BieRFRd byyrocesses which are
knowP @6rkeGind GaniTidr € thé ber€6gXNIe® BSheart. Ab@harﬁiécemﬂﬁé( a@ﬁpdsrﬁ&ﬁi the
comp\éﬂﬁc%%f lh?%v%ﬁt‘o%z EQ% cérﬂpouﬁ&? apéae%ﬁ&t ec"f:‘gse ch, o§ referably in

usefu or  pr vent | Y0né deace ﬁ ase
comw@&wawi&bsuaatéw@émceumuawerrreéuaﬁd@a¢>@lpt§>n§r erade tﬂeuf@m of tablets,

coated@sMHts, cﬁrﬁéﬂﬁé|&@ﬁts%ﬂj@p&ftor@r&tdﬁm%lB§'$T@C&ﬂﬂ§<bri%gsdsgen3|ons gels

t t
or so e Sk Do aP I SR AR i petbnet L8R o g wher, by
the agroieriatel dnyice effhe dediagss asd@nebaintEnzae kBaynacputicrhBéminiglration form (e.g.

a deIJJy%Q @él@as@%mnﬁgk @ﬂ@nd feﬁﬁregéctltl QAlitel l&a{rhg%&ﬁ/@tcbrﬁééﬁd Ewbﬂg the desired
rel at ed ut|I|t|es The 'phar maceuti cal conpositions

onsetf agoRiCAYLE BFNANPS i nvention are prepared by processes
whi ch are known per se and famliar to the person

The p%ﬁéoln ls%ﬁ’eol Htﬁe ¢t| ]@thﬁmmpmr grr?e%e\}é |c%§| exgggptgsdnbér%%wners or

nmpoun e I nvention = active conpounds
adjuvgplg Wélcf‘ ﬁ@rsué?ﬁbef foy/66 desired peaimaerutich rrayigfions, preparations Or
compR8ifiddis b8 tab @t hid/heitkixbad kb wiigs . NReditioh Gdsohauts| dél Ihes, ointment

bases Qrgc/o(?her acl |v|e %br%;%u%d excmgentsI l{‘]orte;(]aemglé)gn OX|danttsaQ’spe)ér§ants emulsifiers,

preservatives, solubilizers, colorants, complexing agents or permeation promoters, can be used.



coated tablets, capsules, caplets, suppositories,
patches (e.g. as TTS), enul sions, suspensions, gels
wW@r0030Bub4 ons, the active conpound content PCT/EP2006/066197

advant ageously being between 0.1 and 95% and where, by

t he appropriate choice of th8auxiliaries and/or

exci pients, a pharmaceutical admnistration form(e.gqg.

a del ayed release formor an enteric forn) exactly
Depesding egbnttice gaht@ulacdisesse,co bpoeatat! @pdvented, additmmactesrapedic active
agen@n\ﬁlﬁEh QE n%\lf&rﬁﬁ&e@@ tc?t‘?&'t & pﬁ'g/ent-rthﬁ d%%és%%m? Bbtlohgg b'en

he art is famliar wth auxiliaries, vehicles,
Coad'@BE‘t?Feﬁdéﬁihéhe ‘Eﬂ”l‘H%’i‘ﬁSsacc‘%E%lPQ fodhpesprggent 'ﬁbﬁnu%ﬁ\ﬁ Ssefhiergin. @pgitional
therapelitit agpdnes thatrard iemeaigsddmatkt@batomeaedtioravant af particubadideassare known as
d sitions on account of his/her
appm%?%%?%%i<ﬁ%% tgemgqgﬁggddltlon to solvents, gel
forners oi ntment bases and ot her active conpound

For eﬁé?ﬁd)l@ltl&ﬂ&o‘ﬁnpourﬁl{s 2BOAdTRY 1 tRASh EHibSIRBY Be caHRAMIMARESdard therapeutic
sol ubi lizers colorants

agenB izl T bR e ke RSP Pt RS on b
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or mAHO KA PAlchiEHARNtsHBRASEg. ik B of ERRKnSNN chemotherapeunc
addi tional therapeutic actiyve

revent ed

a”d/‘{F)\H?rQﬁt SRPGRIFYRNIe] A%ea I FP-¥B a8 O O PERPseTe ‘? %Eﬂb@aéﬂi’w andfor
radiaidmat di sease, may optionally be coadm nistered with

the conpounds according to the present invention. As

used herein, additional therapeutic agents that are
Exa”‘rﬁ’&ﬂsr?ﬁ'l“loym&H?ﬁ‘?f'i‘%r?@“é‘aart“c?af‘?eéé@e%srfreﬁf‘%ﬂf'é feeddn pAPRIPIQN Hierapy
includd, Blaasearanmltdﬁnav\ma||q&et|n@{wbmmanag egdney sutines dycsapasshamid
End?%h@? If(tr;]s{‘}‘agrﬁt Igcﬂoxr?a be ggrrgl'mott%)a L%?%%#Meip&%f:%%&l%ran&@)?&
chlorbdtiptratpeodrea ( Bcag_er(tosalajmumajdm\atwesmk@s@@laﬁmfPlatm@@ BEI6}, ordliplatin,

satra;g E}ﬁw ﬁ%ﬁ%@@&@ﬁéébr@ﬁ%‘ ﬁ@@d(aﬁgﬁtﬂﬂ%hc gg{éngq?ubgmwl ifsi {saé’uch as vinca

nven
aIkalm@)/(wbgwsgmminhlag@ewwtohellmmé tamnewo@ ag Peacliigxeliaxol®), Docetaxel
Taxcﬁéﬁe@{(%%glﬁ 135 naW ‘Fd?mgiﬁno%s nd (%n{u@atgg@]e%[)f g&ftlﬁlones such as
art-known C er apeutl Cc peC|

Epothilgfg B W@ne@ el}cgpgpotl'éloge Ix;@,bgmlogbq@ ohEKrb e a flly fsyﬂy'gaéc epothilone B
analdée@f)‘ Edp@@@n@ﬁé&ﬂhb@)@é&ﬁ as hraftaaJclifes- ex%?ﬁ@méh 8% D@f(ormm
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Pun&@%&ﬁf@} l'gnhlogu nl Y&d%rab gFI a(8)| aa}]% ﬂnaI'S/lS\l(/:i)iZfoI‘lJiln?géo( 5r)tagonists such as

tin or ca
meth@@a&b‘ﬁdbdirmtt(ev@t@BMB)remetraxer) Admnta@h totic agents / tubulin
inhi bitors such as vinca alkaloids (vincristine,
vi nbl astine, vinorel bine), taxanes such as Paclit axel

Exan‘(pJ'F\é)%‘a(qe’ ﬁpemﬁ%e@t CRRES" dru(g'lekfﬁﬁséﬁs%ct p)ej<p%|m§an§h<g|s@§garg§ancer therapy
includedut a@Soniemtel @ (MKinakd BRIBItaANELCA @Bk YOMizBib {BIREEDS ZD-1839 / Gefitinib

T TN S ST X AT R -

(Tarcay-®) hlezisamw@(ﬁbmaelt@mn.epﬁmbamﬁdeﬂ@ dr} sep atsopeibsOredlaste Vandetanib
Zact&ala% or %azor:)amt? ?I}B\d)rea%{;t h %% orj ?ucﬁ as &g)%gqr?horﬁﬁzumbg\\felcade@ iii)
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the VEGY anfRpriefrisypihes ?%lﬂtS’Pﬂ éﬁ&a%%@hord@%wquws BAeRipitors such as
PTK7A8% 7 Pk2258npaedndl bn@angetehip dalctinid®) chPakipafs )l Gydrdsione ahtivodies



Cytarabin (Al exan(r)) or GCentitabine (Genzar(r)); (vi)
purin antagoni sts such as 6-nercaptopurine
w@ Burziosfdet hol (r)), 6-thi oguani ne or fl udarabi NBCT/EP2006/066197
(Fludara(r)) and finally (vii) folic acid antagonists
such as net hotrexate (Farnr89exat(r)) or prenetrexed
inta(r)). rrg es of ta@et specific antij-cancer
SUCha? r@‘sﬁt‘?%égerﬁ%'a | 7 ERYERP HERRTAP 2 RItePaR A e LA AP
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I tor

Pa”'twm@% i iR R o e iy R HoPerdit| Bl p pSartstina
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an M éf@ shock ‘protei n 90
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RaloXifen)) antiasdedgarns (eq@r fetaming or Ggeabs), (NRFAsnaldgs keeg. Leuprolide, Goserelin or
phate or AVE8062 / AC7700 and
T”p‘&gmﬁ*’g‘?@%%n% @?&35 li ke the VEGF anti bodies, such
as Bevaci zumab (Avastin(r)), or KDR tyrosine kinase
Otheit KNBWR tdr§bt Speiic BntaSanct BYSRT whic Keh2i2h Bdd {oVadnediitibihe@py include

s IR A R e ORI PG Wl

the Zsisoxvpﬁ@ma Zarirabve Peoiteims (Decade)® pandR-Azaxytidiab, vebTh aytakifes such
as m@lédﬁ?ﬁaj] (nfe)rf)sroﬂg sfﬂh% %QxZ &m%nh;‘ Ba,a)(h r%[:eptor agonists, such as
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drugs may be nentioned, wthout being restricted
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ACLARUBI CI N,



ADAPALENE, ALEMIUZUVAB, ALTRETAM NE,
AM NOGLUTETHI M DE, AM PRI LOSE, @ AMRUBI CI N,
WRDAFIREEOLE, ANCI TABI NE, ARTEM SI NI N, AZATH CPEI/EB2006/066197
BASI LI XI MAB, @ BENDAMUSTI NE, BEVACI ZUVAB, BEXXAR,
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| MATI NI B EAN. | NFLI XI MAB
THYNIALABESY. EM@PRE%EE TBEAN| KENE. TFF.‘E#F?&Z‘@IEZUMAB
TREQRUPRERER IAX) QUMBARIRAE NREXAJH JBTIPNERELINPRRDFOSFAMIDE, UREDEPA,
VALFQY%&NA%‘R‘H\ ANVERGNDESRNR NERTE’E%&Q%R%IESHNETMRER%E
LATI'N, M FEPRI STONE 039404
V'NDﬁéWEEM%L@éﬁQ‘PROZ% anfEYAHNS| NE, M RI MOSTI M
M TOGUAZONE, M TOLACTOL, M TOWCI N, M TOXANTRONE,

e Y0 LIRS oo

to thig OTERIOT pBFea0HRFICORe PraEacauioRlly prcaTtee dﬁﬂ@ﬂ‘l“ﬂ‘?ﬂb@@ﬂﬁ such as e.g.
their BMMSZMCCEMQ EIMOMAB, PATUPI LONE, PAZOPANI B,
PEGASPARGASE, PEG-I LGRASTI M PENMETREXED,
PENTETREOTI DE, PENTCOSTATI N, PERFOSFAM DE, Pl POSULFAN,
The RrRARKIBIADN Me aPld @Y Ne bRREDNISMEISTHPRIEKNFNROGARBAE kN total daily
dosa %Wﬁ%ﬂréﬂ% f(P Efltﬁl HMH%@R‘r%uhc@@'&@§&ggﬂm|mstered Said total
LTI TREXED, RANI RANPI RNASE, RA
daily BoSABRNIEN VIV MK Fiese rl’a‘éi‘ﬁi—e/s\lvpl CIN, Rl TROSULFAN,
ROVURTI DE RUBOXI STAURI N, SARGRAMOSTI M SATRAPLATI N,

In pragl 591%%@9@%N| ALy eé) %ﬁt%gﬁaé?%@%%&'cgﬁ purposes of their

uses WWWbWEM@WOWdWWQWW%%EWW Dey be administered in
combifafdrGh&edydbaratety, §3bnBially, SimMdidNebAsS), Bbnclitréivly BRH’NE\OIogmaIIy

oo R A B SV ey on s

unit dpRIEABMAMSTIFed QIRIPDERS comprarRIE| & i of pATar AP IXtures) with one or

morema-'ﬁfwﬁeut}égm Sl Bkt- kwémahbﬁpel)f b Bedb S rjgéll-‘;pecmc anti-
E and ZEVALIN. The

VI NDESI N
cancey agents, suchi gs ea%@ﬂ¥§f%ﬁi§ﬁm68?%§gg%?vgl n above as

conmbi nation partners of the conpounds according to

Thust J‘fuﬁhér %&?e@ (51‘% ﬁés%nnﬁ@é%oﬁ i9a ceﬁlbﬁ‘lé’t%n I%h eﬁe{mgc,%%daﬁ%rﬂdésmon

acceptabl e derivatives thereof, such as 9. ,
comprising a first act|ve ingredient, which is a compound according to th| invention, a second active

ingredient, which is an art-known standard therapeutic, in particular art-known chemotherapeutic or
target specific anti-cancer agent, such as one of those mentioned above, and optionally a
pharmacologically acceptable carrier, diluent and/or excipient for sequential, separate, simultaneous
or chronologically staggered use in therapy in any order, e.g. to treat, prevent or ameliorate in a
patient diseases responsive to HDAC inhibitor treatment, such as the diseases, disorders or illnesses

mentioned, in particular cancer.



their pharmaceutically acceptable salts. The person
skilled in the art is aware on the base of his/her
wez@enssbnow edge of the kind, total daily doBemEPB)6/066197

and adm nistration form's) of the additional
t herapeutic agent(s) coadm APktered. Said total daily
dosage(s) can vary within a wide range. In practicing
the present invention and depending on the details,

In thig brantext tresr drestenii sy enfiorpfuntheo satgesotb atdombinationsespresmt | oned

a ﬂrs%@b’&ngrtemgntmg Qgéasgs&ogompel%dté%ccgreﬁ%R)rtﬁ§ %Ennon and

I nventTon nmay dm ni stered I nation therap
a secephfiting @Pvd'egteﬁ@%*h@ PEPRS) O FiNoWASEHERT {herapsyiiculer %?ﬁ‘fﬂpﬂ? an art-
know® EntCéehegrcigent) stiah by e 51 @g@e meek df ehoge mastioa€dmidreie dbavaj t

I il .

for seggl%geggec{ Qrglrarggrn‘g] anségﬁsﬁl ?’4 glgéérg a r?&%%‘g%algg{ag?ergﬁ usaerm therapy, such
as e%dhmﬁranveaf a0y AbheretdiseAges thweﬂheﬂempart s or as

adm xtures) with one or nore st andard t her apeuti cs,
The tlgrgneg?%ﬁegt%h? %c_c&éitgfﬂ & is éras?mog maé( eg%tléag aéﬁx% é})rng%n% gne% non-fixed
combiratiereorragsittal-oatsd above. Thus, a furt her aspect of the

pr esent invention is a conbi nation or phar maceuti cal

osi tign a first active redi e

Af f|x mago% |%ﬁxﬁ%£r | 5] H}aa(?rh\ﬁhetr%n {hﬁls§|d f'ﬂgﬁ'ﬁ’? wﬁredgnt and the said
secorsmntwﬂthngredler\tere pregpnetdgetingr in avel Lt dosaganr iamtsinigle@tity. One example of

a ﬂxécL 904 kéeg &%ﬂ”édeﬁmcd &)r‘f&)@&ﬁdn% ?én ﬁggahrﬂfg\’%twe ingredient and the

enot ner apeuti c or pecitic ant1-cancer
said %@%rmactnéqjegfe(agnt@f?eor%qen[|H@gr§|xW§q1fpg %rﬁ@@ng%@gmméﬁtfanon such asin a
formudgaioh Cxhathley examphAaMmbeo kogbicdioh'yis apaapheaditieal canbsingion wherein the
said fﬂét a‘éﬁ‘dlﬁ Qa%n?gnoelﬁg Béj ggﬁ né Qén\/?ﬁg}é‘éi%ﬂ a% Pre%e o‘%%mt without being

eous or C ronol ogi ca staggere In
in admﬁé&*’%py in any order, e.g. to treat, prevent or
anel i orate in a pati ent di seases responsi ve to HDAC

Af k|t ? p? Iﬁ Re%griegieas:?encﬁﬁ %‘ﬂtéo(ﬂ‘ thehe”bth? ts{fl gtrlst‘,ﬂc%%e |H%r8?|erﬂwﬁ [he said second
activQ DOEHie B dreROTINERZE 08 065UrHt7 One &danipte df bi“ist-afeatte)ig a combination

wherdi F‘@me%@?@s@hcth@\f@@dleﬁ{‘anﬁ Whd RS seb&lolchR | ecﬁerﬁ Qﬂ@tﬁr&%t‘ RParately.
r|S|ngrLea first actlvelngrelent 1S at

The qoggg@en&fg GO BRI 6 ?%’P?‘%‘%%‘H‘FW@HV sigangously.
concgeEninat camholvgacallmgm@ghth which is at | east one

art-known standard therapeutic, for exanple an art-

known anti-cancer agent, such as e. one or nore of
The firf{ Gad sqpand @Cgﬁ%@gqs?@le@tiqﬁaé‘g@g@atmﬁ SF k|§<%rpaft%@cé:9rd|ng to this invention may
be proBdHdesatskpdrate Sdriulbiichs @ @UB def2Btiehtly bdhe aBbther), which are subsequently
brou%\t‘(ogg%rqg' sﬁ‘r?t!ltaXeo%% %g nﬁ? stléﬁ%g ee%ait)fgg@s calrl.}(gsz%{ﬂgrﬁggse in
Comblfr@ﬁ@ theramher nza@kaged @Wﬁqudwet@c aveadrigte Qoo PPNt of a combination
pack kdn ¥@HithrRBus@YnddRe R I Reehtial aseparafel of eﬂomﬁﬂianﬁétégﬁ@red @se in

bnomﬂfthxed conbi nation or a kit-of-parts. "fixed
comys qfPon" is defined as a conbination vvher ein the

said first active ingredient and the said second

The t df\ﬂﬁarhﬁgéﬁgél ﬁfﬂﬁnul@fcﬁl d@fh%sf@é?tana é&@ﬁch&tﬁvé |ﬂgr@5‘|§ntl6rf]étcombmat|on or
e or In a sin

e entit i
o G EE 1P o4 NN BFGPRAE SV el CE0 FIRRITISGHE (EgF ssparate
tabletsloecapallds, for esitbeatifferant i.e Ngitetioeditferamnddminatratioaifetms esmomds e.g. one
actw@ﬁém?fgnt'@grnﬁ%tg és @hi&t 't gp%ﬁllgtanb e%%r?gtf%%laie%rforeg intravenous
t aneous a m nistration, suc as In

admipiglfaip-at i on. Anot her exanple of a "fixed conbl nati on"

is a pharmaceutical conbination wherei n the said
The arrlmru%{s(ﬁa?entf||\'/sg?rl1eons%rcoen%l aec \;e |Qg5}gd|ztanr%seo I'?eI 90 P?ns czacngntﬁ:)é)&?ons or kits
accordmg to this invention may together compnse a therapeuhcally effective amount for the



in adm xture. A "kit-of-parts” is defined as a
conbi nation wherein the said first active ingredient
wa@pah7obosai d second active ingredient are prEBSERP2006066197

nore than one unit. One exanple of a "kit-of-parts” is

a conbination wherein the s8d first active
treatrB?rwg;)Z%{hﬁg}g%gnd éPrgnosnaolf-%éhssg%%nggﬁ% \Ié‘evqeffsg%] & q\e |rr11h|b|t|on of histone
deacétyltsesf pap@uibagy oreeyof hesadseaseshenrntiotdedsiespaim &tge bgnign or malignant neoplasia,
parhcﬁ%ﬂy%kérame}én §ﬁwltﬁc§5‘%§%§4 é{seasgs%&w‘tli{)ﬁe%%té(n or

chronol ogi cal Yy staggered. The first and second active

i ngredi ent of a conbination or kit-of-parts according
A further dspécs of tﬁe/ﬁrrétérﬂ)rmvﬂ’ﬁlyn |sb§aco|ﬂ1b01\ai|cdﬁd>nﬁﬂsn$gapﬁfoatﬂeed form, one or more
N-sulm ngﬁ{/rﬁéec%s?ﬁ Sgs %Cecﬁ dpwge(‘(pgw r?\/%h oqfthes% t@i?r%gft@r(d)me or more art-
knowg |swn¢qr@\ﬁ@@@9utlcgeqaréwlar@rt k”@‘@pﬁﬁﬁp@efﬁpel&ﬁ%ﬁfﬁ%éﬁe@'ﬁ? pRi-cancer

agenfs! swl §£ thdseuﬁ&mbtﬁbd AoV *fd’ﬁ@&qL@Hndl @eﬂsaatay,smamnaﬁaﬁls 0 ForRMically
Staggg; t oget her  as se

he(%o rbgr}}/kor(ideé,r & (ﬁﬁ?e? aﬁji%vgn rangogﬁtPrl %?anentmseases
respos;eitqw@mmal inhigitgn treatmentosuct s tﬁﬁ@lse@ﬂeeaﬂéfoydeﬁ A djtpesses mggtoned, in
part|du Rr c&REDbPRInhIY s aldNShBiRYtion EOR PR GrsRfictiBRAHITRGRY I théthpy.
formul ation of the first and second active ingredi ent
of a conbination or kit-of-parts according to this
A furhenespédt offthe presdngingéntibh &ra comb@ed bepéraiiangsietiae rigsa &it & parts,
compggﬁgylpébgrgndnrbfﬁeﬁ&ffléakg| Fe@i@b Mﬁwﬁfs &%Hur@%ec&&m&Q)rlh@?nvennon

. erent mni stratt on
and & Qﬂa%acegtu;glw aé:gepéa%e cagjeeor (alégqtvaeprppﬁj@t@a ok pecoad active ingredient,
whicHf i® airait-aiiaah tBQarbealbd: &denDin ARSI £ aidabdeeagdnh&ich &8 e.g. one of those
menhoﬁ%c{]%nblogé % d F%F\ar ageLituL,J]I% g&v g%glﬁ aléngpc%p\?gueﬁﬁn aﬁé g&i‘gh?llgh% ructions for
simulianeous oA eiiel %ﬂ’@grat%@r‘?ﬁ@Q‘P'PQ'QﬁHEStéggeI@dt@e ”HB@QFPXJ ﬁ@gtott'@at benign

and rﬁz?i' Sarkt néffarétyia@ndﬁ&%eé @gﬁém% cégglgt};’/fdgglgz%fsb&fsﬂﬁ@Hédn@i&xld 1% the

o tive amount for the

'nh'b'E‘iﬁ‘%EBE 8?%5’%@ -92 treatment, prophylaxis or
anelioration of a disease responsive or sensitive the

A furth@:hdsﬁéét bORe Besdht Ml i8N |S%Q@(6?E¥rts%%§nsnﬁba§ bdsayd @il of a AR active
ose di seases mentioned herein

mgre%ntl ‘@H%{Hf a ﬁ%IB}',{ﬂ”&'ngéPle de&g@ttvp g’l?ptéprnpgl ”caé’ﬁgee?r a s'aft%@re‘ﬂf“? dosage unit
of a sepmndakctiienugediad vhih idarseasesn sentard ttedaphlgitcem ipartidular an anti-cancer
agenféﬂj'é}t\ Q§5 %Q%’Fﬁno&f mérl?lgnéara%g\%]gn& ?Bﬂ%ﬁ%lk/ trictiofs for simultaneous,

nmbi nati on conprising, In non- orm one or nore
sequep@_ngltﬂrﬁmqa b%Pr”P e@pu@rg {Ralfgat disordrre [ﬂsaqqﬁgepbsqwﬁ ige to the inhibition of
histoe e Bdty I aRs Buch R foB akdnSpld, BerigOdr, magthnO N pREia @y . &abdet -

known standard therapeutic, in particular art-known

chenot her apeutic or target specific anti-cancer
A furtagreaspest oiie pregent inMergien iserhaoirsdutishlgveduct aampEitpLStar glore
compsemraa&&dmgsuonmé IndEHEON Sr @rﬁe &hipa Qﬂméargb&ah&ayconﬁj‘oamrce@hpwng said

preve

compg e SR °f KO8 HATPUR Pl Sate. paiet e PiehhApkgscer avene,
or ong phinbietrbamareditaneermposiiatshcoawrisingsaill heragetic aghintosabres e.g. those

ment@ﬁed 4600@$§r%§nﬂ§rﬂsto'u9 @@(ﬂ)enhaﬁ l'or &%értaleq}éls ﬁ]rth&gﬂpgb to treat d|seases as
onbi nat i on cog}grl ses i nstructions fo

mentl%)%d e %p@rﬁcéjllaéﬁpce%Opmaneq:ns ﬁme%ﬁa'pwg%ﬁg@e{ﬁﬁs |nstruct|ons
for uderivead therapy.s a combi ned preparation, such as e.g. a

In th|é(b<§nn9gt|0|pq}qé E‘resenpﬂm r?fuﬂger%lgtgggq{om)fngﬁbngfco Bé l{oﬁg formulat|ons

active ingredient ound accor g
prepargiioss piHfe AtOBIN ta g pé?SE'Ffd?Vﬁﬁ%uVPY'B%P'P@”%‘&?éﬁY 'aﬁtﬂsénh'b'tory activity.
carrier or dil uent a preparation of a second active

o fs8e Sl a ¥t PP Bl GEONR REARE S i iiRase form

comppfing, iioadmixture, a first active ingredient, which is a N-sulphonylpyrrole derivative according



nmenti oned above, and a pharnmaceutically acceptable
carrier or diluent; and optionally instructions for
wa@onlosaneous, sequential, separate or chronol pgi/ERLNE066197
staggered use in therapy, e.g. to treat benign and
nalignant neopl asia or di sea82s different to cellular

eoplasiar ive or sensiti nhi bi tion
(0 N FVHIS B BRI TS o 9 PHIGH. e En T Nicha slandars
therapeugis.@mparticuee attikoown chemotietapaftic patatget spenific asiraageea agent, such as one
of thﬁ@%ﬂ@on\%@bﬂovgf arfd ofphén%tly @Bﬁdr%?coldg[&glweé%b%ble é’gﬂﬁe“r\ I‘Hnuecﬁt 8 excipient.
sul phonyl pyrrol e derivative nentioned in above or
salt thereof, a dosage unit of a second active
The présghieiohiediidn funﬂhir eatésSto Arpharhtaceuniostosibasitida cemprising
) r LG, .
a st AHIARSU wihh PR AsE U Mon RO R BRD s (RORR T
a secoptaqtivie PIEAIENY Whichsip glipash ARSRIEknows eqhe&ncera-?lge@ir sush B p at @e or
mored$ osd mEMBR&Mereifatibvel hdl spidkaligi sorders responsive or
on of histone deacetyl ases,

aph%ﬂ%ﬁmg§yy?§?mgg%ﬁ%'%Orsgﬁ gn or mal i gnant neopl asi a,
for sepaggle, semveriial, sinuftanephe cores et or @forbleeicglysteatred wseemthiesmy, such

ase. d; Srn @e@B@Bﬂm‘égégs'r&%bnsWeQﬂ W&sitiCORRAd $hiBEorPHhistine r(':Irgetic‘:étylases
nds a cor to this invention, or one or

parthh—xH)f %g%eéMqh g,]nv% &s ?ridéaﬁgmergefﬁrresgprﬁgveéainaucnon of apopt03|s such as
e.g. an@ opiborediseasasdnantiened heredy, Eediehighk nowalighdre neqidastal, especially cancer,
partm@gﬁy'ﬂg of 'tﬂasé)@a{ntzer%gegges%Egcng&fé(ﬂ?)v@nt | -cancer agent S,
or or nore p arnmaceuti ca COﬁ'pOSI tions conprl Si ng

sald therapeutlc agents, such as e.g. those nentioned

The pdx@vEnvehOdn faithad FdlA&E0 dSomsagivamiddatt compspar at e use in
Y,

) at. I%%[ 6;}1% ciorcrgg?&]d a%%ﬁ% Ié t%ttre%fﬁ%ﬁiérﬁ" fbyrﬁlﬁﬁe@%@%é ?%grggget%l %Ilf acceptable

m“mﬁpbﬁﬁéﬁ &@nprises instructions for use in said

att|daaef<§ﬂe3ért KnBwit BMtiScah €8 Bg&H: | s0bh ad 1§ olﬁé efsm\% of RYEI Hhér@Bned herein
rel at es Ct |1 oNns,

avovp. Jrfleeivina e gieBprab G e ELSRie b ng to ¢ he
present invention having hi stone deacetyl ases

The drédahDhdeRlich B&hdr Ydidtds to aRitlolpArReOmBRRRES prebarkds oPA ﬁeemwe

invention is a pharmaceuti cal conposition as unit

nare QBRSSP APETINg O ISYARTSEL P PR GRUf ALY fircpplable carrier
or diliamg) ragetieparetion wite seloridsactiveNingradiighorhydhpy anm art-encdl@ranti-agricereagent, such

as on@%(f:ﬁ%gel rﬂgntMRd%g\% Qﬁ?%%arﬁ%léuﬁ?aﬁ?%&e&@@é%Zmer &%HJeﬂt for

his 1 nvention or a second activ
S|mulqu@qL@dQO@ﬁqrrenQﬁechﬁnqaé saparaie pr W\R}legelaﬁggg@'ed use in therapy Optionally,
said KitvemppedtiisGuctiofs PRifstUse iH taérapy, Egkidamsat ddeasamtrapbadeltr isénsitive to

the mﬂj%%ﬁ 1gn§stt?nsepd%8(laet)}l segrg.ul:h gsﬁ%%{rellu%q %F(%ﬁlas?é%gQ|Sg§seggﬁere9t to cellular

neoplgpia Aering 6hted Rkl gart@ele@maa@ﬁresuewq? ¢ erany@f fhereranesr diseases described
abov&€Xcipient. The present invention further relates to a

phar maceuti cal conposition conprising a first active

i ngredient, which is at | east one conpound according
The gresentineentionferiter catatesstnd cambisedprepaation wempnisingea leesttone compound

accor‘ﬁ’ﬂb @thfs?’nv%%hdn%ﬁyat IBRE o &rt- m%wan@%nber%@&%r sﬁﬂﬁtgﬁeous concurrent,
nore of those nentioned herein

S“W%B@Vese%ﬁﬁgaﬁﬂﬁ§@ﬁﬁply, a pharnaceutical |y acceptabl e
carrier or diluent, for separate, sequential,

In th|§‘bmﬂe&|§ﬁ] qrqejp?‘rese%{) 06 Brﬂmth& elgtgg B%Qhﬁ%t?o% | c%ﬁmggétg)ggrf%ulations
use In erap as e.dg. era I Sseases

prepaﬁ@@ﬁ%ﬁ@i't@ éccﬁfdy@é‘hg‘letpfﬁi?é”tt'rb/ef‘tf?@ NeHRY B'P‘PP%?P%?tY'HfFG@t'WOW activity.
deacetyl ases, particularly (hyper)proliferative
di seases and/or disorders responsive to induction of
apoptosis, such as e.g. any of those di seases
menti oned herein, |ike benign or nmalignant neopl asi a,
especi al ly cancer,



particularly any of those cancer diseases descri bed
above. The present invention further relates to a
W@ o0uiosedd on product conprising a.) at | east OPEI/EP2006/066197
compound according to this invention fornulated with a
pharmaceutical ly accept abl e-9%arrier or diluent, and
b.) at |least one art- anti -cancer ent, such as
Alsoigt Pﬁs CHRE-tGP: hoRrEswt '”YEH‘S% UHRHI T ARt %@P@?W”S ABBpesttions,
formflagions) peeperdtion drliteaqobraingécbe bresalt iny edtioo eptiaddre-(bwer)pefiferative
and/o%p&;tgsgqmucma'g&ww esent invention further relates to a
ki't-of-parts”conprising a preparation of a first
active ingredient, which is a conmpound according to
In addiitiors thepvesBitiidenticaricth@r phxagstacewss old donpasiten tabbieation, formulation,
prepa(fﬁroE O?L%t ac%tgrdm;] outﬁgqnveﬁtoﬂrne{ﬂgﬁr%hufg&urg fg‘ ﬁa@%g&%n@aﬁ;w&f&ct such as
known ant1 - cancer
e.g. %Q%ﬁner%@ PastEgDPr a me@@awhﬂ‘qrﬁﬁ@wgamm@tln%\ﬁaaraehoratmg diseases

respdPEiaé H@éﬁéﬂﬁde&@lh'e)(nhﬂﬁltféﬂ Rt A&rbie: @e@béty@ges QfartdlibiyeiRbse digebses mentioned
concurr arate or

nerei Pt g e RSL i STER e ot Fonal 1 v,

said kit conprises instructions for its use in

The ﬁr&%ﬁﬁ%m&r fgrthetr Qalattéset@ta cghﬁ‘%ﬁﬁa@?ad'kﬁ‘wpr%héﬁg &He or more compounds of
sensitive to he i nhibjti st one deacet | ases

the PEFRT, nygntign éoge@sr ViK' %%”“F\%’B?J?’é%‘f“&'t%\so%ﬁ seyeliel fisppasgig e with one
or mdre clesgidtherape uticeadfol mejetsi@sific adi@ate dgatinvash as e.g. any of those
mentﬁﬁé&ﬁe@éﬁh arly cancer, such as e.g. any of those cancer
| Sseases descri bed above. The present invention

further relates to a conbi ned preparation conpri sing
The ésehemshti@TTer e raaestd a camaerodil pgrkhdge doRsisting RY@AiAIIQBf @Rr more
comp nas esent nvent ol tve ngre ent r with instructions for

e e
SImulmﬁ@Lﬁu s etiplon senarte Hﬁelettmﬁﬁ ecmprcﬁhem%@ermeééfemd/or target specific
anti-daRdER Bhd @) slidarak QY. arfydt &loes metiohedTRdr@Aat i ons, _

conpositions, formulations, preparations or kits

according to the present invention having histone
The miesgoidbyentierefgrttien reldiés to pycomaterodl pyckadBoRPOFNDS LD More
chenB@g/aggLﬁQQﬁé/@ﬁ@l’:bgt?spem%rﬁlcﬁﬁ)ceﬂ' Qg%etnhs' Such @8 @%Céﬂy%thog@ﬁennoned

a

sent jnvention further relates to conbi natigns,

here'@d‘h%?&?f Wit RErictions fonsIMutRrsus. SpIUEPLH gt seRR At sk tiyorie or more

compageBradcanging o thdy@egeneisemtion. nvent i on havi ng anti - (hyper)
proliferative and/or apoptosis inducing activity. In
addition, the present invention further relates to the

Furthar‘g@r%@lsa ap 8PRSS flthed)ﬁeseeﬁwnm|§ Bﬁwetk‘og fonieating (glﬁ;eases and/or disorders

respapEiePar sehéin/e tethe kinibitde 0ihistbmgddatetyibdes, ¢.G1\BypehH@BIiferatiietiiseases

and/ortr@ig&fdg'ggelépg SR/fe tcfiel nQ&%J‘@r‘: aggétcsgsalsu&\ra%%%?%ancgru %hcoﬁ\%inat%therapy ina
“a conmerc ari. .pac'kage or medr’canent,” Tor treating,
patiepfcemeriginarrg ministerige| thaimacppgically getiys erd thergpeiisally @ffestive and tolerable
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as e.g. benign or malignant neopl asia, e.g. cancer,
particularly any of those cancer diseases nentioned
wheoogiosn404 N a patient conprising adm ni st eri NngPEI/EP2006/066197
conbi nation according to the present invention. The
phar maceuti cal conpositions;9enbi nati ons,
eparations, fornulations, kits, products or

exa”ﬁ% 55 REHEPENREPHBEDE SRy Q'S SRS LY ABgnisngipams. pastes,
gels @elutddnst he conpounds according to this invention

and/ or nore than one of the art-known standard

t her apeuti cs, particul ar anti-cancer ents as
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persoqeékiﬁ&;iﬁ't !art dnd I&a@‘s’of hlglﬁgrsé;(85rpmow%8g rectal delivery.
Oral and intravenous delivery are preferred. For the
treatnent of dermatoses, the conpounds according to
the invention are in particular adm nistered in the
formof those pharmaceutical conpositions which are
suitable for topical application. For the production
of the pharmaceutical conpositions, the conpounds of
the invention active conpounds) are preferably m xed
wi th suitable pharmaceutical auxiliaries and further
processed to give suitable pharnmaceutica
formul ati ons. Suitable pharmaceutical formulations
are, for WD 2007/039404 PCT/ EP2006/ 066197 -96
exanpl e, powders, enul sions, suspensions, sprays,
oils, ointnents, fatty ointnents, creans, pastes,
gels or solutions. The pharmaceutical conpositions
according to the invention are prepared by processes
known per se. The dosage of the conpounds according
to the invention (=active conpounds) is carried out in
the order of nagnitude customary for histone
deacetyl ases i nhibitors. Topical application forms
(such as ointnents) for the treatnent of dermatoses
thus contain the active conpounds in a concentration
of, for exanple, 0.1-99% The customary dose in the
case of systemc therapy (p.o.) may be between 0.03
and 60 ng/ kg per day, (i. v.) may be between 0.03 and
60 ng/ kg/ h. In another enbodi nent, the customary dose
in the case of systemc therapy (p.o.) is between 0.3
and 30 ng/ kg per day, (i. v.) is between 0.3 and 30
ng/ kg/ h. The choice of the optimal dosage regi ne and
duration of nedication, particularly the optiml dose
and manner of admnistration of the active conpounds
necessary in each case can be determ ned by a



person skilled in the art on the basis of his/her
expert know edge. WO 2007/ 039404 PCT/ EP2006/ 066197
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correspond to the nunbers of the exanples. WO
2007/ 039404 PCT/ EP2006/ 066197 -98 Table 1: HDAC
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nucl ear extract) Conpound IC50 (pM 1 2 The 1C50
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(nodi fied frlom Braumfer et al| AACR annual conference
2003, Abstract 4556). b5x103 HelLa cervical carci nona
cells/well (ATCC CCL-2) in 200l Dul becco's nodified
Eagle's nedium (DVEM containing 10%fetal calf serum

The BIPAC seegedlicatssayay ddheiwith Bighk epdificati@w vptha¢@sbaact flag-HDAC1 protein

|solatlecli]ﬁ‘ ?&gg%g %&ﬁé@s L}lg)ggtr 14§é/@lglg tg%lfﬁd%v&éé%ln%%geg v¥ith 6g||\/l Ac-NH-
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descriet Fdr@fe L2 8d). nuEBardairact ad 1&ueda!fdriHIAO B MARC aBtivity.
di scarded and attached cells fixed for 15mn at room
tenperature by addition of 1001 fixation buffer WO
Recop@DAit(@940 HIDRCT PB4 ih0883cells i9 hibited by Examples 3, 4, 5,7, 8 to 11,

24, 25, 27 and 28 with an IC5; 2 0.95 nM.

Cellular Histone H3 hyperacetylation assay:

To assess the cellular efficacy of a histone deacetylase inhibitor in vitro, an assay was set up in black
clear-bottom 96-well plates and optimized for use on the Cellomics “ArrayScan II” platform for a
guantitative calculation of histone acetylation. The protocol uses a polyclonal rabbit antibody,
specifically binding to acetylated lysine 23 or, alternatively, acetylated lysine 9 + 14 of human histone
H3 on fixed cells with an Alexa Fluor 488 labeled goat anti rabbit-IgG used for counterstaining
(modified from Braunger et al. AACR annual conference 2003, Abstract 4556).

5x10° HelLa cervical carcinoma cells/well (ATCC CCL-2) in 200ul Dulbecco’s modified Eagle’s
medium (DMEM) containing 10% fetal calf serum are seeded at day 1 in Packard view plates and
incubated for 24h under standard cell culture conditions. On day 2, 1pl test compound (200x final
concentration) is added and incubation continued for further 24h. On day 3, the culture medium is

discarded and attached cells fixed for 15min at room temperature by addition of 100ul fixation buffer



(3. 7% v:v formal dehyde in phosphate buffered saline /
PBS). After discarding the fixation buffer and one
wovami/oss4dh bl ocki ng sol ution (1% BSA, 0, 3% TweR@T/EB2006/066197
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The anti-proliferative activity of the histone
deacetyl ase i nhi bitory conpounds as descri bed herein,
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Each of the examples 3, 9, 10 and 24 is combined at about its ICs, concentration with an anti-cancer
agent selected from the group consisting of established chemotherapeutic and target-specific anti-
cancer agents, such as in one embodiment, with an antimitotic agent / tubulin inhibitor such as e.g a
taxane like Taxol and Docetaxel, in a further embodiment, with a pyrimidine antagonist such as e.g. 5-
FU and Gemcitabine, in a further embodiment, with a topoisomerase 1 or 2 inhibitor such as e.g.
camptothecin or camptothecin analog (like Irinotecan) or an anthracycline (like Doxorubicin), in a
further embodiment, with an alkylating / carbamylating agent such as e.g. Mafosfamide, in a further
embodiment, with a platinum derivative such as e.g. Carboplatin and Cisplatin) or, in a further
embodiment, with a death receptor agonist like the death receptor DR4/5 ligand Trail, using the

mammary carcinoma model MDA-MB468, the colorectal carcinoma model HCT116 and the non-small



manmary car ci noma nodel NMDA- MB468, the col orectal
carci noma nodel HCT116 and the non-small WO
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differentiati on WO 2007/ 039404 PCT/ EP2006/ 066197

MDA-MB468 cells are treated with examples 3, 9, 10 and 24 at the respective ICs; and 2x ICs
concentrations (as determined in cytotoxicity assays) for 24h before analysis of phospholipid / neutral
lipid content by Nile Red staining and flow cytometry. The percentage of differentiated cells with
neutral and phospholipids as well as undifferentiated cells with phospholipids only are summarized in
the table 5.

Table 5: Induction of MDA-MB468 breast cancer cell differentiation
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hours at 37°C in a hum|d|f|ed athmosphere containing 5% carbon dioxide. As a positive control for the
induction of apoptosis, cells were treated with 50puM Cisplatin (Gry Pharmaceuticals, Kirchzarten,
Germany). Medium was then removed and the cells lysed in 200 pl lysis buffer. After centrifugation as
described by the manufacturer, 10 pl of cell lysate was processed as described in the protocol. The
degree of apoptosis was calculated as follows: The absorbance at 405 nm obtained with lysates from
cells treated with 50uM cisplatin is set as 100 cpu (cisplatin units), while an absorbance at 405 nm of

0.0 is set as 0.0 cpu. The degree of apoptosis is expressed as cpu in relation to the value of 100 cpu

reached with the lysates obtained from cells treated with 50uM cisplatin.
Representative apoptosis inducing potency values (expressed by cpu values) for compounds
according to the present invention follows from the following table 6, in which the numbers of the

compounds correspond to the numbers of the examples.

Table 6: Apoptosis induction



3, 9, 10 and 24 The cpu values of these listed

conpounds are in the range from 248 to 380 WO
wQo@7/0888404 PCT/ EP2006/ 066197 - 105- Patent Qrei/EB2026/066197
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sul phosalicylic acid, maleic acid, lauric acid, nmalic
acid such as (-)-L-malic acid or (+)-D-malic acid,
fumaric acid, succinic acid, oxalic acid, tartaric
acid such as (+)-L-tartaric acid or (-)-D-tartaric
acid or neso-tartaric acid, enbonic acid, stearic
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hydrate thereof. 2. A conpound according to claim1,
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compound according to claim1, which is an acid
addition salt of (E)-3-[1-(4-
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or a lytitageateeradff oni ¢ aci d, napht hal ene-2-sul fonic acid and
palmtic acid, or a hydrate thereof. 7. A conpound
accordlng to cIa|n11 which is an acid addition salt
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phosphonc acid, sulphuric acid, acetic acid, citric acid, maleic acid, fumaric acid, succinic acid, oxalic

or

acid, stearic acid, lauric acid, methanesulphonic acid,

L-ascorbic acid, L-aspartic acid, ethanesulfonic acid, glutamic acid, lactic acid such as D-lactic acid or
L-lactic acid, malonic acid, cyclamic acid, salicyclic acid, capronic acid, glutaric acid, palmitic acid,
toluenesulphonic acid, benzenesulfonic acid and naphthalene-2-sulfonic acid,

or

with a base selected from the group consisting of
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conmpound according to claim1, which is an acid
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Can el ecte m e rou nsi s ng
et BRI AGY HEPA AR S AT SCSARCTAEEATS ChRgbaras terect
target - SpeC| fic antl -cancer agents, for separ at e,

7. Se,gu&mtdo%d %F&H éatae%téﬁn FOWR% r|§”£n OLcid add|t| n saIt of (E)-3-[1-(4-
chronol ogi ca ered use I n therapy, uch
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and naphthalene-2-sulfonic acid, or a hydrate thereof.

10. A compound according to any of the claims 1 to 9 for use in the treatment of diseases.



cancer agent selected fromthe group consisting of
chenot herapeutic anti-cancer agents and target-
WG p@aciodd4e4 ant i - cancer agents, wherein the anmourtBFEP{006/066197

the first active conpound and said second active
conmpound result in a therapitic effect. 18. The
conbi nation or nmethod according to claim16 or 17, in
whi ch sai d chenot herapeutic anti- cancer agents are
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anti - angl ogeni ¢ drugs including VEG- anti bodi es, such
17. o methog for Bestingi remeatnd %ﬁ@elmng\jjf\ymprﬁléerktivgaiﬁases and/or disorders
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therapél@ic e®éct. or TLR 7/ 8 agoni sts incl udi ng Resi qui nod as

wel | as immunostinulatory RNA as TLR 7/8 agoni sts;

(i x) protease inhibitors (x) hornonal therapeutics
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Casodex, LHRH anal



such as e.g. Luprolide, CGoserelin or Triptorelin, and

aromat ase i nhibitors; bleonycin; retinoids including
w@bdoroseans retinoic acid (ATRA); DNA net hyl t r ansT/BPASE066197

inhibitors including the 2-deoxycytidine derivative

Deci t abi ne and 5- Azacyti di ne0&] anosi ne; cyt oki nes

di n t eukin-2; interferons jncluding . o
fostapi. dp PSR RGP PErBRCS-renG) ArrR PaEbfRedpelucing cis-
platinagpatip!stins satraplatirdantgcarbbRAtIM; (il DR Botia goents t tulouliamthibiardiiresiding vinca
alkalc;:&sguoﬁ%g eENﬁnﬁs%oﬂhg‘lésstme §H%réfl§1n@ 'th(ElhéER@t!cln ag %%epgcq{axel

agoni sts |1 ke mapat ununmab [ exat unumab
Doce@éﬁﬁ‘l”ﬁ ar3leas aéﬁ"’epré? WBW'%{@E%?WI %ﬂug%e%tf‘%ﬂs% qr@l ep?b?"%‘les fgchase.g.
EpothilBnanB ArAe@ailtng @rrZiet PG;pie Copdisonaefdsie inhibX i€ @iclud Bg Iahl:ﬂraaycﬂines such
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CampéQﬁW'”a?é‘a@g“g SUChRA(€eLg fr@@téf?ﬁ”d?r Tappseriagi(y er'R‘éj'WQQGWﬁIWB'Ud'”Q 5-
fluorddFacll @é@&éﬂtﬁb‘ﬂ@b\raﬁﬁ@sﬂ@@ﬂr{éa%ﬂﬂﬁabm m;ﬁﬁr%@tb%ﬁrm arl&fﬁ)msts
r i pati on accordin any.a .
noiuifis P Ep g 508 ng 2 Hidbls 8Ly i A hfladersipuaing
methgledxetetand pémetraxethe gr oup consi sting of cancer of the

breast, bl adder, bone, brain, central and peripheral
nervouss stem colon, endocrine %I ands, eso

19. oFeGREPIRIANCT Gt RA eetofdnd RS hd7 Relk N Wi diray! i S?Rﬁé’?c'f'c anti-

cancérgents Iararsyéléxtediﬂrdn ik e hraorbytons mcl"tﬂ&gi]rhﬁinlb()ﬂlﬂ-%ﬁﬂalr@@mab BAY43-
9006Q\é@JaYe’nlbpg@?{Zg??Surﬁtfn?osb§$ P14 /@BEHE”DaE&M%' LapséE’rﬁﬁ IVatalamb Vandetanib

and Rgzenasio; |Q,@'@ﬁeﬁg)nﬁ@h@@rs\/geluqngweﬁ-ﬁﬂd@ogm S('” h|stone deacetylase
inhibifoRd ma@mg SO PXDA0C MARI SEVECDmN3, d)@@b@gma/ szmpmmaHssg NVP-

LAQ%}Q% Ipr0| acmqglli%l g?@}’/m%s Bﬁ/g#\etat 2sah0|ck Brl?gﬁrlﬂ QOHMI?_%P rskmcludmg 17-
aIIyIadmr@gg{g@arrwh {17pAG) n{yb‘{'@miaraafgetmg@geqts (meglq@ng combretastatin A4
phos;ﬁﬁé?é mm&@@tﬂﬁ@ﬁiﬂﬂ gﬁ@é‘ﬁmn@‘o rGg?s' hclJb‘ﬁ%WEiﬂj #htibodies, such as

?/%cgzug}%gl aSE@% té(?galpg |nﬁs§| m@ﬁt&%ﬁ%%@ as e.g. Igﬂg\gg / Z}QMZ%Z[ e(/atalamb
Vandetanib or Pazopanib; (vi) monoclonal antibodies including Trastuzumab, Rituximab,
Alemtuzumab, Tositumomab, Cetuximab, Bevacizumab and Panitumumab as well as mutants and
conjugates of monoclonal antibodies, such as e.g. Gemtuzumab ozogamicin or Ibritumomab tiuxetan,
and antibody fragments; (vii) oligonucleotide based therapeutics including G-3139 / Oblimersen; (viii)
Toll-like receptor / TLR 9 agonists including Promune®, TLR 7 agonists like Imiquimod and Isatoribine
and analogues thereof, or TLR 7/8 agonists including Resiquimod as well as immunostimulatory RNA
as TLR 7/8 agonists; (ix) protease inhibitors (x) hormonal therapeutics including anti-estrogens, such
as e.g. Tamoxifen or Raloxifen, anti-androgens, such as e.g. Flutamide or Casodex, LHRH analogs,
such as e.g. Luprolide, Goserelin or Triptorelin, and aromatase inhibitors;
bleomycin; retinoids including all-trans retinoic acid (ATRA); DNA methyltransferase inhibitors
including the 2-deoxycytidine derivative Decitabine and 5-Azacytidine; alanosine; cytokines including
interleukin-2; interferons including interferon o2 and interferon-y, and death receptor agonists including
TRAIL, DR4/5 agonistic antibodies, FasL and TNF-R agonists, such as e.g. TRAIL receptor agonists

like mapatumumab or lexatumumab.

20. The combination or method according to claim 16, 17 or 18, in which said target-specific anti-
cancer agents are selected from death receptor agonists including TRAIL, DR4/5 agonistic antibodies,

FasL and TNF-R agonists, such as e.g. TRAIL receptor agonists like mapatumumab or lexatumumab.
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21. The use, method or combination according to any of the claims 13, 14, 16 and 17, in which said
cancer is selected from the group consisting of

cancer of the breast, bladder, bone, brain, central and peripheral nervous system, colon, endocrine
glands, esophagus, endometrium, germ cells, head and neck, kidney, liver, lung, larynx and
hypopharynx, mesothelioma, sarcoma, ovary, pancreas, prostate, rectum, renal, small intestine, soft
tissue, testis, stomach, skin, ureter, vagina and vulva;

inherited cancers, retinomblastoma and Wilms tumor;

leukemia, lymphoma, non-Hodgkins disease, chronic and acute myeloid leukaemia, acute
lymphoblastic leukemia, Hodgkins disease, multiple myeloma and T-cell lymphoma;

myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes, cancers of unknown

primary site and AIDS related malignancies.



