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Vol . 5, 487-499. N Sul phonyl pyrrol e derivatives are
descri bed as HDAC inhibitors in the internationa
application WO 2005/087724, thg disclosure of which
Is incorporated herein b ce, 2007/ 039403
PCT/ EP2006/ 066189 _-5 Th tnsya Meed in the art
for new, well tol

nore _efficaci ous

i nhi bitors of HDACs. i pti oR3of the invention It
has now been found thdt t N- sul phonyl pyrrol e
derivatives, whiclg ScTrRhed in greater details
bel ow, differ profoundly fromprior art conpounds and
are effective inhibi Qreo® histone deacetyl ases and
have surprising and parfggcul arly advant ageous
properties. In addltlon and based on the foregoing, it
has al so been found, ? certain salts of those N
sul phonyl pyrrol e derlva I ves have surprising and

inwhgarti cul arl y advant ageous properties, e.g. being

R1 CrM§Bﬁh&kﬂe1ﬂ@%@%'@hﬁe%ﬁh6ﬁcgﬁé§€ss useful properties.
The 1 nvention thus rélates, in a first aspect (aspect

R2 1), 'SP@r%ﬁﬁbuﬁﬁékéS'f formulal O R2NRZ R4 - H R3
R3 R5 ibhyitogen o0+8S@ilkyl,

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



1 R6 () in which RL is hydrogen, 1-4C- alkyl,
hal ogen, or 1-4C-al koxy, R2 is hydrogen or
wa 2000344831, R3 is hydrogen or 1-4C al kyl, R4 PGI/EP2006/066189
hydr ogen, 1-4C-al kyl, hal ogen, or 1-4C-al koxy, R5 is
hydr ogen, 1-4C-al kyl, hal ogeA; or 1-4C-al koxy, R6 is

-T1- i n whi T1 | d -
R 11 12 M0 1C 21 RO PACRIE T P2 et P RS, or
andat-1REZ:lgulswhittut ed phenyl, in which R61 is

Har11- g%ﬁg“olﬁé(lIy’sugsrntuie-l;?by%?gﬁ%%oﬁg@? Epgrd%@'ag%bn%%}cr@ér fus-gg b|c§cl|c 5-to

}Wra?ralg%?p urfatg@teéq Wroarmpag@cwm@ngpwp three heteroatoms each of
1 Mied ik eadyctedt i @k gydup cptsenn of hitdGerablgygken amf sulfur, in which

R611q|arlgpg1?%étge%| . ﬁél n which Hart is optionally

3&11 and/ or R6112, and is a nonocyclic
RE11gr it echltyl, @W:I ic 5- to 10-nenbered unsaturat ed

Re12het e hpRGJRARL- nct;alkymm@@rmiy zam@kgra)ehwm@mmamw

f h
or Red§ b RETABSener B ey lins Mesil wlsidiy b g W o oo, form a
R6 1eterpeycligaino giet, inovhich- 4C- al kyl, R6112 is 1-4C- al kyl,

Het1 aNds RBARolin®, ltﬂh()q{oﬁﬂ\glﬂmo é-oﬂ&t‘h@n#ﬁyﬂholmo S,S-dioxo-thiomorpholino, piperidino,
1- 4C- al kox AC-al k l o(E ﬁlledrOXé 2-4C al kyl, or R61 1

and®YE8'e% B g@%r?ﬂ'éor ) FRIPGEh of the nitrogen

atom to which they are bonded, forma heterocyclic
ring Het1l, in which Hetl is norpholino,
t hi onor phol i no, S-oxo- tthﬁDr§h0|ln0

T2 g dgs ditbadviens: &&Sﬁwyi%'”t%mﬁ fPyPrEeN a3Yr r ol i di no,
R611p| pehmmgean -OC-akkiN: ybirok @2 alCkanty), -1 RICRRKARZ-RAC-allof, phdrl-1-8C-alkyl, or

|, , 4C- al kyl ene interrupted by oxygen,
?}%52 1 @p ;'/”d”%"hgn 1-4C-al kyl , hydr oxy- 2- 4C-al kyl ,

Har1 1 ¢€og|on@j§y>sugsl|m@dat]ym1 11 gyifeqiyR6] 1|_2 3¢l iglaKyanocystic or fused b|cycl|c 5-to
Har {0-rherfieréd Withturatdd nakdrddfomatic ring comprising one to three heteroatoms, each of

which is selected from the group consisting of nitrogen, oxygen and sulfur, in which
R6111 is halogen, or 1-4C-alkyl,
R6112 is 1-4C-alkyl, and
R612 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl or hydroxy-2-4C-alkyl,

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

or

heterocyclic ring Het1, in which
Het1 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-thiomorpholino, piperidino,

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

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

alkylcarbonylamino, or 1-4C-alkylsulphonylamino,

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,



Hart is optionally substituted by R6111 and/or R6112,
and is a nonocyclic or fused bicyclic 5- to
wda Geomesdaes ed unsat urated heteroaromatic ring CRPOPEPB06(6189

one to three heteroatons, each of which is selected
fromthe group consisting of7nitrogen, oxygen and
sul fur, in which R6111 is hal ogen, or 1-4C- al kyl,
R6112 is 1-4C-al kyl, and R612 is hydrogen, 1-4C-alkyl,

Ah1 1- di€a &bklemryy-2ryWradicd! kiydn ayyl-Hatedraox yadRaldGidel upyof a heteroRGldroup
andse\%@?ea fr{)Pl %Q@Hcoﬂg\gmﬁﬂo‘i moﬁ&%hk’%' &s- rﬂém&ﬁ&j H‘BtérBQ ?&hcals

atom to are nde forma heterocycli
ri ncé)n}qéfnj_g or]erpr\;wﬂ Qﬁt'er%?rﬂ]_s legcqﬁ;rwﬁ\ﬁa IS Sﬁ@Cted from the group con3|st|ng of
t hi rotaephoddanand Suifax antl Bih emodrpdpadeied@d from a group consisting of phenyl
S, S di = b hi ' : | idj ,
o PR U REBY YRR Ran B el oro el Bkt a inge bona
pyrrol o or pyrazolo, R62 is 1-4C-al kyl, 1 4C— al koxy,
R7 hal .@gﬁﬂoxypysa@@q leﬁghal koxy-1-4C-al kyl, 1-4C
c C1aI kyl L.carbon afgn felg 1- 4C- al kyl sul phonyl am no, Aal
y 6(‘%33?3)%? %ﬁ“@gl made up of two aryl groups, which
are sel ected i ndependehtly froma group consisting of
phenyl and naphthyl, agnd whiigh are |inked together
via a single bond, 3I'b| sheteroaryl radical nade
up of two heRepq whi ch are sel ected
i ndependently from up cdhsi st i ng of monocyclic 5-
or 6-nmenbered Jﬂf eroaryl radicals conprising one or
two het er oat orfg/ eachll®)f which is selected fromthe
group consisting of nitrogen, oxygen and sulfur, and
inwhighi ch are |inked together via a single bond, VO
A ZOQZ/CQ&QM PCT/ EP2006/ 066189 -7 Ahl is a
B hete&gCar naryl radi cal or an aryl-heteroaryl radical
nmada o? 'a heteroaryl group selected froma group
R71 coriShkéCtF@Qﬁ%g fefoorm otyrakyl.or 8-4Caatkogy.menber ed het er oary|

R72 I adk ﬁ@ir&;en%‘ﬂgéh S1'-4I9a|%ﬂ%r Qf4CtéM2>xJﬁet er oa: ons, each of
e g i n

Mo st TR al Sl TR 2R SRS Bt

Ar2 selieetbetkehe omg,a group consi sting of phenyl and

Har2naﬂl§'ta m@noc%ﬁe‘f %péf n’%ﬁ{bgret}%ﬁ%ﬁ@ﬁéd’het@’egoﬁﬁw rm% QMBﬁsw@;r(ﬁle to three

i nked together via a sing dr oxy
Cy cEerpgioniheaH Ayeien 'Ssseﬁcﬁef* Ff @mé%ﬁr% Q?PS'?%‘E ﬁm'ﬁoqea %yge” and
/HsuR®L MB-N\ H R72 (la) in which Ais C (carbon),

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



Bis C (carbon), R71 is hydrogen, hal ogen, 1-4C alkyl,
or 1-4C-al koxy, R72 is hydrogen, hal ogen, 1-4C- al kyl,
wo@r001/03%@eal koxy, Mw th inclusion of A and B i BCEEP1166/066189

aring Ar2 or aring Har2, in which Ar2 is a benzene
ring, Har2 is a nonocyclic 58-or 6-nenbered
unsaturated heteroaronmatic ring conprising one to
three heteroatons, each of which is selected fromthe

T2 gr aslp bomh$4Stalkygnefor Ai4Cratiyene intecyugten bangygesul fur, and

Re11! h%s ﬁ?&r&g%nof 48 Qﬁﬁeh;}a%%?@%daﬁkw The. é|l€b‘!<9at4'c°£kyT ?h@#y?? 4C-alky), or

in a second aspect (aspect 2), to conmpounds of forml
I Hﬁ‘ﬂ\l}rﬁcc%kyhln Vichydr ogen, 1-4C-al kyl, hal ogen, or
Har1 1- 4i€eptlokialX \substifdiedi by Ry O argeor Ren 121 adGs alnkylbcch‘Borif&ed bicyclic 5- to

EZFL Oorg%ﬂbe(%d %w %@a?%d%te’ro%%% nﬂg %fngﬁgﬂ%ﬁrqé t%qrhi%é h(%/ érb?toms each of
hal \w@@ws s@jpcted frm e Wéy consiRéng @‘ mtrpmer@xygph anghs U, wvac@

R6112 DORSlogedl orl-4aiRfi Kyl ene, QL is Art, Aal, Hhl, or AhI,
R611L7 Iwh|4{:h|A{t I's phenyl, or R61- and/ or R62-substit ut ed
heRyT*= 3" whi ch  R61 is 1-4C al kyl ,
R6120r I?ZVCNQQQB;LMCRGM, 1-#@ralkbxyeh4 WBKZ D RYDR9LOB-alkyl,
PCT/ EP2006/ 066189 -8 T2 is a bond, 1-4C-al kylene, or
R62 i jg1 %k%y?qﬁ§£§irﬁgé%dgy%?xxg -alkoxy-1- 4é'allk§’l 1thr ogen.
1- ddkyiakorylardind, ©r al4kyd kylsplhieenylamino4 C- al kyl , or
Hart-1-4C-alkyl, in which Hart is optionally

substituted by R6111 and/ or R6112, and is a nonocyclic
Aal or 'fa§>@arVU?é'9%|ma6659°fttwo ayhoRwiher ed unsat ur at ed

het\eti@edre saédta indapgndzapirdnSh BIuP Behsisthd dbBéyl and naphthyl, and

het ar. %rg%g%ﬁg{ﬂer%aam &P, sel ected fromthe group

con3|s Ing o rogen, xygeh and sul fur, in which
R6111 is hal ogen, or 1-4C-al kyl, R6112 is 1-4C-alkyl,

Hh1 Rﬁligaib%hétﬁég@%ﬂlcelﬂ &mﬂ@u@bﬁgb het&ri)ﬂr?'cgibl{ﬁﬁ?(?/' 2-4C al kyl
or hydroxy-2-4C- is 1-4C ,
1 S R Baeieny RDe ol porfid merapcip gy s memberes
1- A@teredrid yadicatstromptisirg ane,or tyo Meted@temsk ghabhudf p'hlomslsahwtn@from the
group consisting of nitrogen, oxygen and sulfur, and

which are linked together via a single bond,

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



Aal is a bisaryl radical made up of two aryl groups,
whi ch are sel ected i ndependently froma group
wa@oogiosdng of phenyl and naphthyl, and whi chper/8P2006/066189
| i nked together via a single bond, Hhl is a
bisheteroaryl radi cal made wp-of two heteroaryl
% V\,hl ch are selected i ndependently froma group
B c:or1'§|§'ffi‘rli’ﬂj1 of monocyclic 5- or 6-nembered heteroaryl
R71 r ads bpdregeo omginges, 1FAL-alkye, con-40vatkogt er oat ons, each of
R72 Wi € Rydref ShaREERA 4 AR [ §-4cdi@yp consisti ng o

ni trogen, ¥en and sul fu nd 'whi ch are |inked
M ¢ og"é’fm%‘iius{ﬂ” agg ﬁgﬁ “éth%’h@“g %?r § ingHyetipash yl -aryl
Ar2 radsaaknzene afy,aryl - het eroaryl radical made up of a

Har2 het |§.[agr?o|rn¥(]@/c%r§ %Pa g%%lbgr%zi %Q&E%Q%Ret%grggagﬁ a?;nb&gng Jne to three

roar
conﬁﬁtqr@atwgs GA Qi whictus seiecier Bamémﬁaqromﬁs@ﬁﬂgwﬁmwen goxygen and
selg@tred fromthe group consisting of nitrogen,

nd sul fur, and an aryl group selected froma
and t@?%‘ﬂﬁdt %Sglcg'f”f’%ﬁ]d%f phenyl and napht hyl, whereby said
heteroaryl and aryl groups are linked together via a

The |§\Péﬂl%r¢re@@€'§>dm a WRifd !ascpebt)’%&&yﬁi to @BrtdhY Sakts of me%hﬁh&n@&]{ormula | with
m of forrruaIaA/H R71 MB H R72

hydr‘iCP'a')'C ?‘?P aﬂf e,ér?ryﬁ\taf“ge ETelrEsh), Wo 2007/ 039403
PCT/ EP2006/ 066189 -9- B is C (carbon), R71 is

In mJFé(gétgg ggbec f%@i‘ﬂven%oré‘%’é’?% {?élal'ts & c%mé&m@lsglgé%d frorﬁ72 I’]S

% (g’ 2‘?2? C-al koxy, Mw
> (Fhhy&Poms- Gf["' (b-nsiol-¢- y@-ie[hw@meudwyqunﬁgo ApShyHrbenzeng ﬁkj'fony'] TH-
yrrol-ayl,?acrylélmw/el ch Ar2 is a benzene ring, Har2 is a

3-:]13-210&[%8 Iaﬁu n%me[’?\gll beng%g?@hr%g eH-P %Pé-@i\-ﬁg\%@%;(f gc(?ﬂgrg p@talng

one

Nvmph@hy% @eﬂyé@ﬁ@dl thioghgnet?esuertld Howriglr Bk %@/I@mlde
with HydiceRe®bcicoxygen and sul fur, and the salhtsdof t hese

nre at e ina third aspect

eir GRERAY, oo inedi T Ped LSBT DS ompounds. of

formula | with hydrochloric acid, and to crystalline

forms thereof. In nore detail, aspect 3 of this
1-4CiAtyrapreenntsrastiaiobt-ehgingy bragchetl alkyloatipsh hanihaselodmaegn Riogts Examples

which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl and preferably
the ethyl and methyl radicals.

2-4C-Alky! represents a straight-chain or branched alkyl radical having 2 to 4 carbon atoms. Examples
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl and preferably
the ethyl and propyl radicals.

1-4C-Alkylene is a branched 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,



(E)- (E)-N-hydroxy-3-(1-[4-(([2-(1

H i ndol - 2-yl)-ethyl]-nmethyl -am no)-nethyl)-benzene
waendo7osabd -1 H - pyrrol-3-yl)-acryl a mid e, PCI/EP2006/066189

(E)-3-[1-(4-dinetyl am

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

__rylam de, and :
'SObU(‘%y’-SRE'ﬂ%’fyo SEY-O81PY. PEROBY; (SCRPALY-APF PR PHBR BNSXYSARP fsiRPYY
radicdly.- 1 H pyrrol -3-yl]-acrylam de with hydrochloric acid,
thei r hydrates and to crystalline fornms of these salts
drates. 1-4C- Al kyl represents a straight-ch
1-4C &Lkob\f’ ety rﬁﬂ’rﬁﬁﬂ”tsr%“iogtﬁP apyemRgfioned 4G-atkyy rB‘Ei??'Sat’VBWE IS
substiixadpy @ of Waiabbvarayitidhed namalmyedad&me Eﬂampbgwich may be mentioned

are tHeSrQ%QH(;xg/% Fthﬁ etf\ﬁ %%ef‘%k{ﬁtﬁy% r¥ {é%{lr?po&gg L aﬁ’dm.la B g%?t%elﬁ} X(tﬁF 9

meth?’é’sﬁhé@@ﬁﬁ@?a'sgtr?@%@%yl @©His?'® or branched al kyl radi cal
having 2 to 4 carbon atoms Exanpl es which may be

ti d t he but but ~but y| .. _
1-4C-{X§ﬂ%{()&-€-3§s§llk?lrrg;?rs?)e%fs olf'|1e O%? sét&er%gﬁtgh%f Z—%g-rag%l%/rﬁdmﬂlsh &/mch is
substéttey/ by enecdf Fbﬁ@pwemeamn@éﬂs% dkogyCradickig | Eexamples waich mam b e@ntioned
are tk%rmetﬁ’cﬁ&&thyq Llelt@ka/é&hyl ahd @b &Bﬁroﬁ&%tﬂyl 3ddralse t|d'u%qy 9@2 -methoxyethyl,

carbon at ons an‘p es ch may be
thezﬁg}?f‘Ye%fYé%P éP%ztSﬂ%roﬁ‘B‘%’ﬁ‘DY'é%aks CH2-), et hyI ene
(- CH2- CH2-), trlrrethylene(CI—|2C|—|2CI—|2)andthe

Hydr&@tf@;?tyhr pﬁaggnté org_gf't 8%n%r'?ed)2 J@Qkﬁ' ?dlc]gls which is substituted by

ene interrupte 3/en st an

a hydsqxy 95t Aﬁﬁé?rPP'%WR'W @ﬁé bg %Pt@ﬁﬁ H&WA Ny oy ¥hy %tﬁ? Bwdroxypropyl
radicalt ons which is suitably interrupted by an oxygen atom

such as, for exanple, the [-CHz-CHz-O CHz-CHz-]

radical. 1-4C Al koxy represents radicals which, in
Phenyldc G-Rllsyi stands faeons of e gbarenrentianea fl HCrally! rggieals, g\mchmbﬂltuted by a
phen@radidal BR&HREL Whikiyhay Bth&abndiaaté g bbndyParfl teasHRABNA &GRS,

Exanpl es whi ch nay be nentioned are the butoxy, WO

2007/ 039403 PCT/ EP2006/ 066189 -10 i sobut oxy,
Halogepovithinttiuexyeaningraf theunverton ipproporpr, in sasinu@p cRigrirenat fluorine.

pr ef erably the et hoxy and met hoxy radi cal s

4C- A kox -1-4C-a represents one of

1- 4C%@@rﬁ@w{ Wé%ptsla ﬁa@cél'vw‘wh ||na?18g E%n tg thev%lrbeﬂyl gg)up contains one of the
aboveudysibnddut-4Ctalky raxtivalsoAn exeenpibehviarmeant beonadiodeddihalaketyyadical.

radi cal s. Exanpl es which may be nmentioned are the

met hoxynet hyl, the net hoxyethyl and the
1- 401%5@@@@@5,@@%5@;%?% Fngno BQ‘P@'l"‘@lﬂ“ & Jupstityjed Iy one of the
abova’eérmeo@det Sy bikatbdnigaded|sS QP ety @hitty hay Bé&linggtlosed is the acetamido
radicaié$ ﬁ -2-4C-al kyl represents one of the

AN\ dned 2-4C-al kyl radicals, which is

substltut ed by one of the abovenentioned 1-4C-al koxy

1 4crAa<9|s@|am@y|aEmrmk&%xm|@Iﬁhémy gmwmamr@r[@ms@wﬂme
1 SO
ety TN ST RePDS WO e pa Ry PO hoial
2- ethoxyethyl and the 2- |sopropoxyethyl radi cal s.
Aa1 |§')§@f39?§/yra3|cfrgla§é lﬁb/laft%@leﬁ 8&1553 one of the

ovenenti oned 2- radi cal s,
Wh'cré%é?'?‘it%ﬂ 'E%E%We”ﬁy fﬁ%? S@p PatgisHag of pl&?Wb%&S'rPﬁP*éthWﬂ”é h
whichay litded mgrtheovied single bbred. 2- hydr oxyet hyl or the

Aa1 rﬁé)hixgﬂc%),(w?r{ogpyéing restricted thereto, the biphenyl radical, e.g. the 1,1'-biphen-4-yl or 1,1'-
biphen-3-y! radical.

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



radi cal . Phenyl - 1-4C-al kyl stands for one of the
abovenenti oned 1-4C-al kyl radicals, which is
waenishsdut ed by a phenyl radical. Exanpl es WhPChEPBY6/066189

be mentioned are the benzyl and the phenet hyl

radi cals. Halogen wi thin thelseaning of the invention

i s brom ne or articular, chlorine or, fluor
radicgls ﬁ‘iﬁ‘F}f\PWP%%?r%ﬁB?thPéiSF‘éseé‘ﬁ? gf wpisniypelepred fiemhe 9r°Hp consisting of
nitrogeed cixygemranti sulfuneandar bonyl group, contai ns one of t he
whiciagieinigﬁwgbnenﬁa sfife 8bity! radicals. An exanple which

be nentioned 1S the acetyl radica

1 4C-Alkylcarbonylanino represents an am no radi ca

Hh1 mb iedludes wihdasbdinguresttictdythea®, BE bithiepheab owsr@ntpyaae d-pyridiny

partig‘uleﬁ& pg agé{ 1Cﬁ-l;:>?'wg C| ?ﬂk&iyg g%di ﬁpg%?un‘?m%gi qm’}@}ﬁdpﬁl or the
pyrldlmylzii@?wemg}Ir%liﬂabﬁ@nsi/\iaériwﬁ'émr?syl -thigphegxeaiidécal- t he
propyl sul fonyl am no [ C3H/S(O) 2NH], the

o oL S BT SRS SN PRl s Sparre

thiopleinsaylyl radi cal made up of two aryl groups, which are
sel ected i ndependently froma group consisting of
and napht hyl nd which are |inke
Ah1 |€ia§ érogry %Biﬂi%”ﬂﬁ’l hehaé%gryfl Fﬂgi,calcrgadevuptqﬁa ?te gi'ngjoup selected from
a groniesdnsilsmgexﬂ ntohmyeitccﬁ- ot Grmetnbgrhe hatbroamidadied!s compgsing bree or two

hetergrat%m %B’i‘&%%h)@ se 3tegi from” th@érgm&ngﬂstWQ of ﬁgbéé‘eﬁlo% be_%u an'd%ulfur and

'S het er oary I cal made u
an ary g Seleipd 'EE‘H“ aigéoug éP’@@i'%%OfiH'“iﬁi@’b@iﬁ’d@ﬁi‘ti‘x) “I”ieé?hyéa'g nelgfparyl and
aryl mmse&tlihk‘egi tejetHE@ i@ G)sHgiebohd. or 6- menber ed het er oaryl

The A’ip rg(QQJ Ab%ﬁdé:c)igtﬁigl:@s%ﬁ{ he@e@%a&ﬁgr w%%ai{% %g/l{ r%é)\j\lﬁt?/ ct:%thia garent

nmprising one or teroa eac
mde@éﬁ@@ﬂéd fromthe group consisting of nitrogen,

A par@X NG embadfe Wk Eaild AnRdicB Fetdis A R tdrddHBHerlyD@BENE .9/ BRheleroaryl)-
[ i nclude, wi thout being restricted

le. b . Hhl
phe”?i?@?‘é@&?rgﬁr;ﬂ)ép*ﬁi“('ﬁir’gg‘;y?i?enyi . bipyridyl,
pyrazol yl -pyridinyl (particularly

Ah1 B iBd@®e; withblut B r8dtddd therkidl Ha pRAYI- thﬁgfﬁéngﬂﬁﬁnenyl pyridyl radicals.
(particularly 1 mdazol-1-yl-pyridinyl

pyri di nyl -t hi ophenyl radical, e.g. the
Alterr&ti(/@y/ rAhd inrayﬂicyiblé -withow phieg ife’étry,ied treeckite ahe fulanylahemyk @y@kolyl-phenyl
gggi%ll -Ky;fi‘?éﬁ)ﬂg ﬂji-}fyr?a_zlfgl 4g%jr‘|eﬁgi ﬁ‘?_)ig%l%l | &FelnM3$5;._imidazol-1-yI-phenyI) or
pWMWHﬂﬁﬁH@Wd@m§I Ahl is a heteroarylaryl radi cal or an
aryl heteroaryl radical made up of a heteroaryl group

Ina S%S(]J 5 Ei%%q ggrﬁiﬁ%rg%hg %Iié‘éisgrﬁ’dé}% Ie%%(ﬁ%%zloyﬂﬁ%gi)é/ﬁg—(gwg%ol [phenyl, 4-
pym%mﬁé*@ad@n%@y@wwhpb@“%hich is selected fromthe group
consisting of nitrogen, oxygen and sulfur, and an

ar I select rom.a rou con sti ph
In & (T RASRL R - fﬁ&b&“ e EOL PR TR a1 og ohpyarol-
yl)-preny, 4- (pmk@mebgmriyE‘B (myirigingd-yd)iatghye deondlin-SFhepngl, 3-gdridad3-yl)-
phen‘yi,a§1f1bﬁpypﬁald@ ﬁieHﬂ%iMWi—ﬁpﬁ?éo% DebRIgaryl or via said

aryl noiety t he parent
It is to be stated, that each of the radicals Hh1 and Ah1 is bonded preferably via a ring carbon atom to

the moiety T1.

Har1 is optionally substituted by R6111 and/or R6112, and is a 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



nol ecul ar group. A particul ar enbodi nent of said Ahl
radicals refers to heteroaryl -phenyl radicals, e.g.

wa2qonesaodar yl ) - phenyl or 4-(heteroaryl)-phenpdT/EP2006/066189
radi cal s. Ahl may include, wthout being restricted
thereto, the phenyl-thiophery2-or phenyl -pyridyl

partmagx( h%%{) zLésﬁj ﬁ)léc{yg{cj at I Vel %nlfeﬁ%jll?elﬁéqﬁlv Fgclb%gsrﬁ?[npnsmg one to three, in
partiqolar ereodrywe, plaierwatoms( wcg of \pyichaig eélected/fronpthe wydup oensisting of nitrogen,

oxyg%rﬂ%ﬁ%cﬂre f}) Bél mmgﬁ%l Exarﬁp‘gs%ﬁgrhwduﬂge\m%l)w( t?ew% re?tncted thereto,

m dazol -1-yl -p rad
th|op}]\erl|'1ylafu§zf5@b p\é{rolya@e(%q K/I |sg FQY'?ZW‘I 1myda%ﬂI36 a{llngz%ysotmazolyl triazolyl,

oxadia iyl LtbliediSzo{yin i ectreA, )bL/r)m|p|hﬁnWrazm@I-c(rmyrfcﬁazmillyér)d }Dhﬁﬁlylhlar the stable
benzé-%%c}]cgénogt‘v)es Rgfég l %c%rﬁs%g( Bé(r(zoﬁopp{é%g %J anél |ﬂd<ﬁ%l benzoxazolyl,

benchth@;qwenogztg;;kpaeggmda;olw ga%)ég@qqmlyl bengi Wlwa@@ql bgnzofurazanyl quinolinyl,
|soqu}h|obir‘ryph@ﬂéﬂohny‘ﬂ‘qlﬁgﬁyﬂﬁﬁi}l rﬁhﬂ‘mhélz%wyl @hagwnn% anld)purmﬁ/l |nd|ol|2|nyl
yl) - pheny pyri di n-3-yl) - pheny
namgw%ﬁy Hﬁ%m@y§ - phenyl, 3-(1 Hpyrazol-4-yl)-phenyl
or 4-(1 FprrazoI 4-yl) - phenyl It is to be stated,
Ina stpgéiél d8@% Rxehpibiar Pdbicad ﬁaﬁﬁélué’@g/rmgﬁl H)émmg I benzoxazolyl

bly via a r|n car bon at om

benze ﬁaf‘y'ﬁée”é%ﬁ“‘i’%‘ﬁQY' YA 8 %tﬁ“{: uf‘%?jg-ti‘gyr"fsfﬁ%"ﬂh p%[ﬁﬁ}’%}" éféi'i‘z“ -y,
benziatthzol2-\8, beormxezot-RiyC benzofutemeddy! eoyalirie-344 béraoth@phen-2-yl,

r omati c) heteroaryl
baugggpgﬁgﬂ%gﬁ%?%g“ﬂg&%ﬁégﬁ@ﬁ{g?ge het er oat ons, each of

which is selected fromthe group consisting of
In a fortHef SERRA| dealy gedkeaipthnstd il idical rAayoseanabdll, auth asf dig ediol-2-7, indol-3-yl
WO, 2007/ 039403 PCT/ EP2006/ 066189 - 12 particul ar
enzo-fused, bicyclic 9- or 10-nenbered heteroaryl

radi cal s conprising one to three, in particular one

Yet P4 fukti&rspB&d| AE1aM A RRem RS Maof radibd| 6y b8 pERICERH ob eQMbyridin-2-yl,
sisting of nitrogen, oxygen and sul fur,

_the qgr n
pw”ﬁ%@”?U”B@nﬁéﬁtloned Exanpl es of Hart include
Wi thouit being restricted thereto, thiophenyl,

As fuftmr%%mes%fmﬂl We R6AXBZAH/YI R61I1§eef@mleﬁIdenu%ymzo@mélabovemennoned
i mdazo hi azol yI , i sothiazolyl, triazolyl,

I
exe”@?ﬁ’o“%ﬂgdﬁls ”i%bﬁtﬂneé“E‘U]S% pyri di nyI pyri m di nyl,
pyrazi nyl or pyridazinyl; and, in partlcular t he

Har1 %t@é”%/l stQ zf(?r ofng%glg g@cfve%@m gc? 1 EB%[k?qud%a?sugLI]bhaa% e PTethyI, ethyl

benzot'h nzof urany i ndo enzoxazol
or pr%h%‘&SHP‘QQ BY 9fl‘e of t%@mwnowmwa@%wph as e.g. imidazolyl,
benzdaﬁmmsﬂpmm@ ol byrrolyedmei taedlika ioame IsyibstituRne oV i &zBEEdf, As examples may

be mgrwoﬁ P})(Aut Pe|rl19;%%ﬂ(l;t€é) Jher%}/ol pyngl Ipn%ﬁwg‘ ﬁy%)yndm 3- dyI methya |

U|noxa azlin
Imlda;zﬁwmethzh wrolylmeﬁ@ﬁ»r&mﬂez@vlﬁtpw 8- %'ﬂ‘éjra?@irﬁ‘bgl"lethyu) ri ra/rldmylethyl 3-
(benZRR&H-2Y) p@cg)tyarsl ben@mfmb@tmp yit2- rnaawstai/@e Fe¥inddr2lyMetByl or 2-indol-3-

enzi zol
V- et*ﬁﬁd&%ﬁﬁ% S B SRR P A el on-s sk meva
benzmuc@azol;dyuhyldqa o- abqnlamq;yplr?dylepthﬂé )blenzwpyjazq{rylrnetlztyl yd.g. benzimidazol-2-yl-
memggggambq@;ol 2-yl, benzoxazol -2-yl, benzofuran-2-yl,
enzof uran- 3-yl , benzothlophen 2- yI
benzot hi ophen-3-yl, indol-2-yl, |ndol-3-yl or
In a spadaldei yslxem;blary&Iaf’l:lf-ﬂ@@tkyl?ﬁ)@ﬁilsﬂha;dletlHdel pyriinylretaynid.arpyridin-3-yl-

meth!{"aﬂ;afrfn% ad), ﬁ‘%‘“ﬁ’f’%@ﬁ hgﬂﬂ%tb{yn 2Py Rty ey, 21D 3 grafiy),

indolylmethyl (e.g. |ndoI 2-yl-methyl, mdol-%-yl -methyl or indol-5-yl-methyl) or 2-indolylethyl (e.g. 2-

orin

indolyl-2-yl-ethy! or 2-indolyl-3-yl-ethyl).



Yet in a further special detail, an exenplary Hart

radi cal may be pyridinyl, such as e.g. pyridin-2-yl,
w@yoordzae8-yl or pyridin-4-yl. As further exanptEBEPDNG6/066189

Hart, the R61 11- and/or R6112-substituted derivatives

of the abovenenti oned exenpﬂafy Har t radicals nay be

one rt-1-4C-a s for one of
In & (B, SRR ST QT IR A iy S e Py T cgS P a-yimetnyt, pyriin-
4-yl-meynyZ-pyridini3wll-ethgr ingal-@pA-hethgiuingel i3t wHrethy b indalrteyl-ofetityh @-indolyl-2-yl-
ahwgpgmgggq;wgg&ﬂ Hart radicals, such as e.g. imdazolyl,
benzi m dazol yl, indolyl or pyrronI and the |ike or

the substituted derivatives thereof. As exanpl es may

In thd@ntERIdf trenedcal Wat1ho4d-alkg, ing td @sdtated; tredtht pertiet Bar1 is bonded
e, | - met hyl ),

F:)rmceméronazo A)Qn(gb%ﬁ afogn tognerg%(é ﬁ%qm:&fty 2-1m dazol yl et hyl

(e.g. 2-imdazol -5- yI ethyl) 2 pyridinyl ethyl, 3-
One érﬁlﬁﬂi&w‘i@‘nﬂbﬁﬂos&lﬁé"ﬁpﬂ@-@h@l,ra@cﬂ@%ﬁﬂ’iidﬁitﬁ’@ﬂﬁ1 mibiety ik BIf@deY bbicyclic ring

cont%;]_iri_gge? %%%%n%trﬁﬁgg%g% 1t o%_/%a@%%lsénz Qv?ﬁlﬁ%%tfslj% Wm?}éﬂm%erably bonded to
the 1i#4erdty! @oiyl’y.viﬁgq Wlbono"rng iamjmf.tf.&. riﬂg_cn@prﬁﬁylg)one 2t more heteroatoms.
benzi m dazol yl ethyl (e.g. 2-benzi m dazol -2-ylethyl ),

Anot%%gﬁp%}érg?qzt EL%osi rﬁaé}/ §6écﬂ' |raggql%||qmwkﬂ%}i@ﬁbég¥r{p|etﬁtahfzégd’bicyclic
ring delataining -a4@nzenk yihg, refeis dathssemagicals) o1 whdeh they Hard inmydtyrspieférably bonded
to thé P4(9—glk9¥ﬁdl Y\';]ag %bi)n Fﬁ‘gtzﬁé% of lﬁg'bér@eﬂ r‘f’ngyI nEt hyI or

pyridin-4-y pyri di nyl et
2-pyridin-3-yl - ethyl) |ndolylnethyl (e g

Har2 isafl@s fo2a Mibndtgdiib Bl or 6-Metaber&t yHsatBtdayHeteddaromatic ring comprising one to
three:h%%%afq@ri%%@clw_%‘épﬁiw is ggleée& 11?%79 }%'Q‘?@%'Pnsﬁs? R@Pf n?trw oxygen and sulfur.
Har2 pg 1c0ide 4080 pPeF N ERB00EA @WI@Q“'OFI“EBS loxazglef igpragele, thiazole, isothiazole,
imida%@@,cﬂyfﬂzoldﬁﬁéﬂdeg thEXNREHE xNdidalet pykdther @Hllﬁwine,r Mézﬁ?@'o‘ﬁ pYMzine.

i nclude pyridin-3-yl-nethyl, pyridin- 4-yl-nmethyl,

2-pyridin-3-yl-ethyl, indol-2-yl-nmethyl,
In a spacld|deBH \Hn-epetibigry Hardrddibal Braylbe wgidingl , 2-i ndol yl - 2-ylI -

ethyI or 2- indonI-3-yI ethyl. In the context of the

C% Hart - ﬁg—alkyl it 1s to be stated, that th
Cyet 6&\“9? h? Fag tsfed B énmes 14 &’P@P Ereprsy tWé? "irqoph @to@a&f Hﬁr‘?arb"xam'de
grouralia te thidtha. dyc4 Gaglincibe, mithedt yein@restrietsh trabirete 2tanofiophbrgs substituted
byR gbggﬁ% al kyl radicals, in which the Hart noiety is
use icyclic ring containing a benzene ring,

refers to those radicals, in which the Hart noiety is
Naphpyebier@dbd a¢ paabogdtieogrolid) clliddCraphiiybn-nBgi Lidyhapttiealén-2-y!.

carbon ring atomof the ring conprising one or nore

het er oat ons.  Anot her enbodi nent of those
In the-gyeaninp-of thegrdepnt ipvgdiiaall is to baungeistaedi thet, weanttwerliustugel partions of the
comp@urﬁdé%@ébr@hgj:t‘b%é %verfnblﬁ]gremﬁlfgda/hé'ﬁ %sﬁu@w@ﬂﬁﬁmﬁasﬁh@&eamng ‘bond”, then

Har t nnlety 'S

said %P@P@P%%?rifd'ﬁe&ﬁ%t[?‘;“%d ‘OFP%“GI Vi@ Sérl‘%ﬁ"’” iety via a
carbon ring atom of the benzene ring. Har2 stands for

In geflerSDIHAE Y Slrefyisy m&’{tmr@dm&@@cw&}p@ rn%@cqwed herein refer to all of the
heteroarorratlc rrng corrpr|S| ng one to hr ee

possipleisopgas RS he§8h of which is sel ect ed from the group
The retmsdysiicigng pe fnentidhed yeain raiory gesss atmardsd foted, in paeic@antayll of the
mﬁﬂbﬁg ﬁﬁah&&&ﬁ@M&mQ@'ng restricted thereto, thiophene,

0X

I soxazol e, thiazole, isothiazole, imdazole,
Thus oy Eé‘?@lp@ the fqrig PyTiQy! ortPpficiRM. #0P &r aseaf a&qsh\eé,gr%wm%i%é pyridin-2-
yl, pyR¥iRi3AA eid8ridipwhyazi ne or pyri dazi ne.



In a special detail, an exenplary Har2 radical may be
pyridine. Cycl stands for a ring systemof fornula |a,
wovkeoci3d483 bonded to the nitrogen atom of the PCT/EP2006/066189
carboxam de group via the noiety A Cycl may include,
wi t hout being restricted thedeto, 2-am nophenyl
consfiiPts Whh s eREPefUbg r R Sl e SO Qe Sterwie
notedn aemy Ipasséte (Bsigibn. I n t he neani ng of the present
invention, it is to be understood, that, when two
structural portions of the conpounds accordln%
The qarhoqu"werﬂ8| BIANSET @S PRHRIEINSY 9RUBS ALY NRRIN MiRYiPetsulpRilited by their
giventsuBstitarion garedomiEcylat fréwps, Sadse otheRvigaatotddpatn@as@bstitutable ring carbon
omdirectly attached to another via a single bond. In
general unl ess otherw se nentioned the heterocyclic
gr oups mentioned herein refer to all of the possi bl e

The HeSP6BPEIicGrdups, mﬁ)nb beéga@‘rt of GiR6r drarperraw@hddqqegmmaﬁbe subst|tuted by

eir (5 o BEGep & BarPr B e SR B e B n el g it poston
such ehegedfany Jtpautalple rinesearaplce ring hitoges@tarpyri dyl or
pyridinyl, alone or as part of anot her group, i ncl udes

, ridin-2- yl, pyridin-3- and ridin
RinabiSb e et P oer DebTseen Ao Y e R o o
quateamizedapttihesa dchihg-typel bisd mitragee dtoas by ttaet reehtibesdesubstitusatg obparent
moleStRStdubyt €d, unl ess otherwise noted, at any possible
position. The carbocyclic groups, alone or as part of
ot her groups, nentioned herein nmay be substituted by
Any Heldetom @i &/iedlerSeyoid ringWeth Lussabsfiep ableRdes MzinBdidl 8&re@liOaERBmMed to have
At any substitutable ring
the hgd%gge%%m%é%% g\gt&%ﬁ’eﬁ%\} egﬂrz%cycl ic groups, alone or as
part of other groups, nentioned herein nay be
WheSaSiatisni 8stulRYnord thah bndiV&iR B BsstitlisRHash 84finBaF BMidependent.
nol ecul ar groups, unless otherw se noted, at any
possi bl e position, such as e.g. at any substitutable
Suitaple sgtsdarrdoowownds of the fanintle d)g@;qpeadimmq)n Rbstigios oareai ariagddition salts or

all saraymr%rgbg @*ahr@uramaraort ¥BEbE Bk Sttd &gﬁﬁbc@rogreary(ro@!ﬁare MB¥anic and
r ef era |y not qﬁ;ternrzed on these i mno

orgay HIFe TS PGB RSEHY 590 F1BERY | GF ST g water-

insolybéer vt partinlaey water-sgiuine pad adition Iseltseviacidssod aa, for example,
hydrr%ﬁl%l%&?tyﬁ!/dr&orghg mW &hgsdﬁgﬁcaéﬁjdsﬁﬁ% c%%ﬁdﬁ%ﬁéaﬁ?géngggg citric acid,

erein I's assune have %en ato
D-gluseptis agd, b?ﬂ?@'c@é'ﬁe%@éydr%ﬁzodﬁ?ﬁ”é%l? Peifh|PatyBe 24 SUlpRpsalicylic acid,
maleichaib, Iame atcrdmaaucnacarnwrrﬁﬂmsdrd tsueitic acernelulicledid, Nartario Beitl Ssmbonic acid,

stearf %ggpt?lﬂg'leg Iplaon%l’gcg t%ar?e%lrlhl%oni 0 cid o?%?%%fZ % h hlggcalcig, the acids

on s
beingeteiiavedin sg&pteﬁareron a#eperwmog SRR Rees o bES ads concemed

and dEBEHAiINg N WMEn RSt IBRES 0T intdheqRiRRIABERtILEICANd o oh®LBE@Y therefrom.
i norganic and organic aC|gs and bases customarily

used in pharmacy. Those suitable are, on the one hand,
On theatrer hanidnsatié with easamere - papaniiog baslbgtitutivat-@rsosatabisl As eginthles of

salts @rﬁlﬁjbésiegQreﬁ?énﬁi&we\ﬁ’itﬁé'\itm,%diﬁMFﬁbt?s%rumf, Qeflci@*,aémrlwiﬁum, magnesium,
titanium, ammonium, meglumine or guanidinium salts, here, too, the bases being employed in salt

preparation in an equimolar quantitative ratio or one differing therefrom.

Salts which are unsuitable for pharmaceutical uses but which can be employed, for example, for the
isolation, purification or preparation of free compounds of formula | or their pharmaceutically

acceptable salts, are also included.



hydrochl ori c acid, hydrobrom c acid, phosphoric acid,
nitric acid, sulphuric acid, acetic acid, citric acid,
wd:2@t7smns ¢ aci d, benzoi c acid, PCT/EP2006/066189

2- (4- hydr oxybenzoyl ) benzoi c acid, butyric acid,

sul phosalicylic acid, nuler85acid, lauric acid, nalic
Phar%%‘;p?o’gip; g/nrgélp%blgéh%owﬁ gl'(\:g% Cobtaaiflte fP o%(%llawbli%dgscgrgcess products during
the ptephratiomes tHeploopownda ecabrdinggd renesotiqphvorandndastrial scale, are converted into
pharrﬁad&%@%@%&ol&alﬂ@@g& %9 'pﬁ)c@s%leg knowa %o A€ 'pgéon Q@I’e@gw tﬁgpr]t oyed

I'n salt preparation - depending on whether a nmono- or

pol ybasic acid is concerned and dependi ng on which
Accoitigtto &xpefle Khdvetige thecoaipo@@idionotnaula Dpf @t indeationva welltak heir salts may

contaﬁ:‘hr %”@he%' |£Jla§<£d ﬂ%mﬁaﬁﬁﬂ Fr'ﬁ)maalmgjanﬁ)nﬁts% %Wengalﬂgvde‘ﬁé\’l\nthﬁ the scope

ases e en

of theym'qnacm e tI')Qgef@g ahml\@ges@d ws%rttoglav\plt hydsdeset thgrcampounds of formula |
as wdlRRkll 66eded 1@ in pdritdulaitll BRI G tHRALASSIthEBon®alids WMormula I.

al um nium magnesium titanium anmmoni um neglum ne

or guanidiniumsalts, here, too, the bases being
In one ppbenjeent iohth'gmvpntioprgﬂapfat\eb ormpopngsrpf éqqru]plﬁdﬂnalpde salts of compounds
of forAdRNWith Al dr¥@idriakéi@ or one differing therefrom Salts

whi ch are unsuitable for pharmaceutical uses but which

can be enpl oyed, for exanple, for the isolation,
Furthpumdrd, itfesib veatioroinclyates 8 partckivablofpolfraehic iompaf ttkscoofoounds of the
presefnpith tl&’] Ilﬂ pgre fgrﬁ{e%srwé?l@@ ﬁwmésctﬁérleélf accept abl e Sal t S,

are also inclu 7/039403 PCT/ EP2006/ 066189

-15 Pharmacol ogically intolerable salts, which can be
The sabitien8 6108 REX affphrourais oploeResScapbeatathsd Mulid drgho, bt or para

0. [ .

posmBrg %W{eg%eﬁptlé rt]PQeal:HrH%% dp%gpy'\ Hmscgrl%g)% | Er%c%ﬁc\)/r]éalrgg éo dﬂl w Pereby
prefemﬁ@ﬁ ifatven tghe altachernelt erthd metaps F’taéi'CW9r|yp Indler 2 BoKiP6WN

In anbtBertdAoBificROAr1SK bH\én?IdNHMH id rh@ncﬁédbstmﬁéd:WF%m@hér@by preference is given

rt la. | of the.
to thei %@grhetm%héﬁg%1 ﬂ? mgL ({rtﬁ)g rg?)gg r1[\%|thrf8§;)ec gﬁ}e}frﬁi[ng é)f)at]oen in which the
phenylhiegisiboodegtted1.i n crystalline form varyi ng amounts of

In ye%bmené@bodlrmal M@'ﬁg pH\ér{ym/mcﬁ Q%oﬁ&-@lﬂﬁtltut‘éﬁ by h@1 '\Afl’\\ét%% bi@frence is
heref ore al solvates and in

avert) G BLeB P BOL SO BRSO UP Ul FRSPAE o B TfRs posiign § yich he

phengohy atbesde@ina Ti.n parti cul ar all hydrates of the salts

In st|I etEMhqumgd'i'rqgrﬁ /Qrfl |sf;§NemrI| lﬂﬂmh is r%gho%gstﬁﬁ%bqg/ X wn\f/h@éby preference

I's 1nvention, sal e conpounds o 0
is g|vprh@| thgyaitaghgnpant gﬁR@d%@mpo%pn pv&fp ragPest fo thg kipding position in which
the phatgrimghd onded taaind. Furt hernore, the invention includes

al |l conceivabl e pol ynorphic forns of the conpounds of

the present invention in pure formas well as any
Comprurdupcssrdingde @afect Tiebthe resent inantian e Wity G pe gfentioned are those
compe@RuRAsuf formula | can be attached in the ortho,
. ta or para position with respect to the binding
nwhisBsition in which the phenyl ring i s bonded to T,
R1 whes bipyogeprafletCerie i s given to the attachenent in the

R2 Meti@n@lrogeRddtilaubi@il y, in the para position. In
anot her ‘enbodi nent, Art is phenyl which is

R3 nDHBhgﬁ%¥?1?df%ﬁm@y R61, whereby preference is given
R4 t o it hgdragehaget@eaityl,of R61 in the neta or para position
rRs W th,respect (o4 bi ndi ng position in which the

> ph ényY &%ngrng% ded to T1. In yet another

R6 enbddi'n@htnWhigh i s phenyl which is nono-substituted by
T1 R61s awbes, eby4parfiefence is given to the attachement

of . i\ ion with respect to the

i n%‘?ﬁg*\s%é%ﬁ%% i 'Pwﬁmhh t he

Ar1 is phenyl, or R61-subst|tuted phenyl, in which



phenyl ring is bonded to T1l. In still yet another

enbodi nent, Art is phenyl which is nono-substituted by
wRed;7/0sd3es eby preference is given to the attaediERBIWG6/066189

of R61 in the neta position with respect to the

bi ndi ng position in which th&-phenyl ring is bonded

to T cordin 0, aspect 1 of the present
Tinvé #Cgﬁpﬁﬂ ggagégﬂiﬁqg”gékﬁﬁntloned are those
ameconpounds of formula I in which RL is hydrogen, or
T 1- 4§a@5Kyl R2 is hydrogen or 1- 4C—a|ky| R3 is

hy
R6111 Lu@h\éfircp@?p 1 4%Ikylsprﬁ9¥j~r1cfé‘eﬂkyl (ﬂr H§r141cl4§|alk)9||n whige | s
Har1- TLsémwrln which T1 is a bond, or 1-4C-alkylene, QL is

R6 2 rgﬁ@cicy?htcﬁgmee dn%eﬁé%%ﬁatbate%@%%néB@%ﬁ%%%gﬁe two or three

PCTIeEPOQ B @%ttfsgfh'ch FGSeP?Gth i"gm thesqrou) qepeisting of nitrggery ggen and
1) Rafdr, od N Which either T2 is a bond R61 1 is

hyd ro k.I or . . ,
Har? ™ ”%’E‘P"gﬁr&ﬁm&be{ %’ L{Nﬁ%}%rﬁ% lflSéfoa °§”aé? i/'%‘fomg'ﬁ%%%ey"é fyenitrogen
5- rerbeoed unsat urated heteroaromatic ring conprising

0N&, sk dMriQklid @h@ﬁber@@ﬁ&%@?ét%ter at@fnn?\@érﬁ;&hslné one, two or three
sel ect ed fron1t %Bﬁ consi sting of ni

n
and" 'SR ea?ﬂ €ief &op- i LaS RS W%&eéo"g‘yge” and

het=sifgaoomati c ring conprising one or two nitrogen

at OfBisePlic I|c]C W%@r@ﬁsétﬁra?ed%[%?%hgﬂﬁr@&dﬁﬁfﬁgﬁgone or two

het eroaromatic ring ¢ rising one, two or
het RBRRYTE AR MG iSqsieelgd fremdhq ER RPN iBtHEOE MECYSH Axyaen and
con&m&tamg of nitrogen, oxygen and sulfur, or a fused

R&mb'c¥ﬁ¥ g 1ﬂ§59? ?ﬁﬁ&%ﬁﬁéyéghld het er oar omat i ¢ ring

one er oa each of which is
or R%éﬁ@%'ﬁ@@ tpgesiar EREWET ibelisi Qe Siegitiogen @pmnipmhisy diFy agaageed, form a
anchetdrsdybildlring 836, in which

Het1 is morpholino,

or

T2 is 1-4C-alkylene,

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-alkyl,

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,



R612 i s hydrogen, 1-4C-al kyl, or hydroxy-2-4C-al kyl,
or R611 and R612 together and with inclusion of the
wordorogEns at om to which they are bonded, for nPEI/EP2006/066189
heterocyclic ring Hetl, in which Hetl is norpholino,
or T2 is 1-4C- al kyI ene, R61-17ts hydrogen, 1-4C- al kyI
| -1-4C-al k or rt 1-4C

i Do ERoiichh rgrdipetind. ShizpbErelnine i al Honen Racal
Ah1 hetleacpanrom’ryapheoylrpwpgzotybm‘r[enylsmrmgldamejl ptiangl redicd,hr ee

R7 hetgnaatme, o-8ambpihywhi ch is selected fromthe group
consi sting of nltrogen oxygen and sulfur, or a

and thp$de JNese BIRBIBRr ed unsat ur at ed het er oar omatic ring
conprising one or two nitrogen atons, or a fused
C r r r
Com;pduﬁgs g%c?rﬁi%g%%?{%c?? oP[P\%%}ééeﬁtt |ﬁ enpcgr @a%ﬁ&r‘%wtt aC% rﬂeﬁ@oned are those
cmﬂwwn Hﬁﬁﬁﬂﬁéiected fromthe group consisting of
in whizht r ogen, oxygen and sulfur, or a fused bicyclic
10-. ered turated heteroaromatic ring conprising
Ri onégggpgﬁﬁ m' @ tons, each of which is selected
R2 frdﬁh!dﬂ@egr%lJrﬂCcajkm sting of nitrogen, oxygen and
R3 sulif Hydrog%ﬂdormalkﬁ hydrogen, 1-4C alkyl, or _
hydr oxy-2-4 aIkX or R611 and R612 together and with
R4 i ndPl %ﬁ”dr1fﬁe W”trogen atom to which they are
R5 bonieeghrodeorantadC-dilgt.er ocyclic ring Hetl1l, in which Hetl
Re 1S EOFRHPLI NQen A2l i1s a bi phenyl radical, WO
2007/ 039403 PCT/EP2006/066189 -17 Hhl is a bipyridyl,
T pyriag8Pea opYrraligne: i mi dazol yl - pyridinyl, or
Q1 pyrisdrngl Adthingpienyl radical, Ahl is a

Ar1 pyr& h&%?PHQﬁQ%%ngMJ&%RwVLﬁgﬂﬁ”y' or

I's hydroxyl, or
R612 aﬁﬂﬁ@ﬁﬁghyr47Pﬁﬁ@”ﬁﬁﬂzeaMﬁ§hof t hese conpounds

Cbnpg%amﬁoacaggmwgggto aspect 2 of the present

T2

ot MERL SR TPAZ I PaBE B gied are those
Har11- 4|€J,naﬁ¢¢y|yl benzimidazolyl, indolyl or pyrrolyl,

R612 is hydrogen, or 1-4C-alkyl,

Aa1 is a biphenyl radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

Compounds according to aspect 1 of the present invention in 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, 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



R2 is hydrogen, or 1-4C-alkyl, R3 is hydrogen, or
1-4C-alkyl, R4 is hydrogen, or 1-4Calkyl, R5 is
whyarrosen or 1-4C alkyl, R6 is -T1-QL, in WhPChEFD06/666189

a bond, or 1-4C-alkylene, QL is Art, or Aal, in which
Art is phenyl or R61-substrti&ted phenyl, in which
R61 i - 4C- aI kyl, or -T2-N(R611)R612, in which T2 is

T2 a pBA ondor 1-4C- al kyl ene, R611 is hydrogen,

R6111- 44€h$drdageh 1-6C-aldglr phetyl-42Cahlkyy,lor Har-1a2G-glRy!, itdavhich i s

Har1I m |g9§r%n¥/' bergmaézgwj%Ql)ygzolylkasg‘%fﬁrlanﬁrbe‘ﬂcgtﬁ@ﬂ)ﬁélnyl or iﬁﬁ&% and

g rogen I's a bi phenyl radical,
R612R7 Ip ydr'i?RTF‘o&%‘a'kﬂrori‘y%fﬁi‘%é‘ﬁépfy'l and the salts of
or Rl haeseRE Pt and WeHTPOLEThSof &eoﬂﬂ’oderﬂgorhQtoa&mﬁmeybreﬂfonded, form a

ﬁgﬁ?e?%ﬁ%g'm””é ﬁnh'm%rbh' n particular worthy to be

hose conpounds of formula | in which
Het1R1 i §orgpgin@gen, R2 is hydrogen, R3 is hydrogen, R4
or 1S hydrogen RS is hydrogen, R6 is -T1-Ql, Aal, Hhil,
or 320 ||n|vvh| ch T1 is a bond, or 1-2C-al kylene, QL
s A Welfi ch Art is phenyl, or R61-substituted
R611phe|ﬁy]/drogen WwhG-eltyl, mmyIHsZQ];aI%.oathH -2@yalkyl, in which

Har1 P-IC-:?I"/S E&Bﬁ%ﬂ%ﬁ@%dazb@l E\Qizsﬂazol?l' 5&%%@6@@&92&%%% or indolyl, and

/0 - 1 - .S a bond
R612,y df OEpenat g‘g @Y'k‘gﬂhy rBWé?ﬁ?‘F aAkYls - al kyI or
or ReMidabe R6 2Cogdthey bind with indliisidm 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,
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 in 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, or biphenyl, 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
T2 is a bond, or 1-2C-alkylene,

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.



Hart is pyridinyl, benzimdazolyl, benzoxazolyl,
benzof uranyl, benzot hi ophenyl or indolyl, and R612 is
whyarosens 1-4C- al kyl, or hydroxy-2-3C al kyl, peT/REH0d/066189
and R612 together and with inclusion of the nitrogen
atom to which they are bond#%; forma heterocyclic
ring Hetl, in which Hetl is norpholino, or T2 is
1-2C-al kyl ene, R61 1 is hydrogen, 1-4C- al kyl,
Comq&jmedwdzoodrdl@-t@héwbt 1 @theHare¢eni in2&diah koyrhore ipartivdiarctorthiatot be mentioned
are ttjoSe erﬁéo@h@syéfformglgy m dazol yI, ben_ZovaO| yl, )
benzofuranyl, benzot hi ophenyl or indolyl, and R612 is
inwhig9dr ogen, 1-4C-al kyl, or hydroxy-2-3C al kyl, or Rell
R1 ands Rattayehoget her and with inclusion of the nitrogen
Ry atom Y—(t(? whi ch they are bonded, forma heterocyclic
rlng gf in which Hetl is rmrpholino, Aal is a
R3 i pﬁéYﬂV‘Pgeﬁadl cal, Hhl is a bipyridyl,
R4 Pyria@rydenpyridinyl, imdazolyl-pyridinyl, or
R5 yrlgcﬁ%{-thl ophenyl radical, Ahl is a
henyl , pyrazol yl -phenyl, or
R6 |mI@IaTﬂdDylAaﬂ)H@ﬁyAhtadb@aylainW’ﬂiChs hydr oxyl, or
T1 2- agbrgg,gpenyl dand the salts gf ]tcheﬁe conpounds.
unds according to aspect of the present
Q1 in?/gﬁf. B‘ﬁ"’rl‘%‘ particular worthy to be nentioned are
Ar1 thdsehmrrprd%melwbﬂftutéobwhwylan Wwhicm whi ch Rl i s hydrogen,
Yy n, R4 is hydrogen, R5
ROt ﬁﬁé‘%aqgu pg?ﬁﬂf@-”ﬁq%ﬂ%@%ﬁbi phenyl, in which T1
eithef s 3" pond, or 1-2C-al kylene, QL is Art, in which Art
T2 is iphesayd,, or R61-substituted phenyl, in which R61 is
1-4 T2-N(R61 1)R612, in which T2 is a
R611 gﬁ'loka\{@‘ %gal kyl ene, R61 1 is 1-4Cal kyl, or
R612I—lar'iS 14 Cartiy kyl, in which Hart is benzimdazolyl or
or 1ndolyl,

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, or indolyl, and

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

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)-phenyl or 4-(pyrazolyl)-pheny!
radical,

R7 is hydroxyl, or 2-aminophenyl,

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,



R612 is 1-4Cal kyl, R7 is hydroxyl, or 2-am nophenyl,
and the salts of these conpounds. WO 2007/ 039403
wEon7/aRR0O6/ 066189 -19 Conpounds accordi ng t oOPEEERDNG/166189

of the present invention in nore particular worthy to
be mentioned are those conmpdunds of fornula I in
mhlcgﬁgﬂ i s hydrogen, R2 is hydrogen, R3is

RS hydP 8Y&e" R4 is hydrogen, R5 is hydrogen, R6 is

R6 Thsgm(QﬁammeMMbrbﬂhmunammbenzyl, in which Tlis a

11 bondg Qg is Art, in which Art is phenyl, or
R61- substi t ut ed phenyl, in which R61 is 1-4C alkyl,

Q1 or s 0L VD 1) R612, in which either T2 is a bond,

Ar1 R614 R6 $-slbstiCrealpkatyi, |md|cu|a642%d1$prien440ﬂajhlcw, or T2 is

1 1- -4C-al kyl ,
hé%ﬂ?‘“‘i’@%@ﬁyﬁ% et P90 959'?'? in which Hart
T2 |S'BVEWWPH?I or |ndonI and R612 i s hydrogen,
R6111- 4§h@hgmh24mamhyﬂkwwy-2-3C—alkyI, or R611 and R612
R61toqethﬁ& and with inclusion of the nitrogen atom to
ey are bonded, forma heterocyclic ring Het1l,
R7 |nIﬂhwt@WFBt&aWQOMw$wholino, Aal is 1,1'-biphen-4-yl
and tR¥ salts &f th&eRBRPoBuy! .  Hhl is a pyridinyl-thiophenyl
radical, Ahl 1s a 3-(pyridinyl)-phenyl,
3- (pyrazolyl) phenyl , 4-(pyridinyl)- phenyl or
Compbu(¢syacaarding Itd asphe rydf therm&ﬁecta'hv,ention to be 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, 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,



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 wortbhgT/EP200€066189
menti oned are those conpounds of formula I in which
Rl is hydrogen, R2 is hydre@en, R3 is hydrogen, R4

i s hydrogen, 7/ 039403 PCT/ 066 - 20
AT Rs 'Pé%ﬁﬁ%‘é'é\é@” %vrazw?@aen%‘*grwgﬂw' p*}?P k?éﬁ'ﬁ%)’re}zo'iy'r)fphe”y'
whiratlicalTL is a bond, QL is Art, in which Art is
R7 RGLSﬁWéM g,u;_t gfqmgg,}%ﬂﬁ 3 in parti cular 4-(R61)-phenyl,
y

iIs net di met hyl am no, or

and ther?'tN(’fFiB‘isf)cR@R%md?n which T2 is nethylene, R611 is

met hyl or 2(|ndol 2-yl)ethyl, R612 is methyl, R7 is

nop I n. I

Com;g%gj% )éé[%)rdm%r to asg)r&t dg %3@% daserﬂ ﬂ\(/)éng(gnpz%tbg 1 OF %nﬂ%ﬁgzed are those
compgg é’fﬁformlﬁ%éntl on to be errphaS| zed are those conpounds
inwh@h formula I in which RL is hydrogen, R2 is
R hydrg R3 is hydrogen, R4 is hydrogen, R5 is

hyd| gje?%j R6 is -T1-QL, Aal, Hhl, Ahl, or benzyl, in
R2 whiighydrageni s a bond, QL is Art, in which Art is
R3 Phe8Wdrogdn( R61) - phenyl, or 4-(R61)-phenyl, in which

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

Har1 is pyridin-3-yl, pyridin-4-yl, indol-2-yl, indol-3-yl or indol-5-yl, 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 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 |



R61 is nethyl, or -T2-N(R611)R612, in which either T2
is a bond, R611 is nethyl, and R612 is nethyl, or
wa 2007839t hyl ene, R611 is hydrogen, nethyl, i spdERL006/066189
benzyl, Hart-nmethyl, or 2-(Hari)-ethyl in which Hart
'S pyridinyl or indolyl, and2R612 is hydrogen, nethyl,
hydr oxy-ethyl, or R611 and R612 together and with
'”WhicIu5|on of the nitrogen atom to which they are
R1 boneeghrodeor m a heterocyclic ring Hetl, in which Hetl

R2 'S|Eﬂ%ﬂQﬁh'n0 Aal is 1,1'-biphen-4-yl or
en-3-yl, Hhl is a pyridinyl-thiophenyl

R3 rad?é&imgew) 2007/ 039403 PCT/ EP2006/ 066189 -21 AMis a
R4 3- (ipyydreljeny! ) - phenyl , 3-(pyrazol yl')-phenyl,

rRs 4- (@)4(11 ny!)-phenyl or 4-(pyrazolyl)- phenyl radical ,
roxyl, or 2-am nophenyl, and the salts of

R6 thégé” hﬁ@udﬂﬁ Alth rperiadsin #bE rdlng to aspect 1 of

T1 theisgrba@,ent invention to be nore enphasi zed are those
nds of formula |l in which RL is hydrogen, R2 is

Qf ngg% W3 s hydrogen, R4 is hydrogen, R5 is

Ar1 hydse@ﬁml3%&ﬁh@haWﬂ0C£F%%hmwnHHmMmﬁhl, or benzyl, in

R61 \/\hllghwethwo#frzm ROASRe1in bvﬁlcr’x\” in which Art is
henyl’, "3-(R6 ) phenyl’, or 4-(R61)-phenyl, in which

eitheiRe1 is methyl, or -T2-N(R61 1)R612, in which

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

Har1 is pyridin-3-yl, pyridin-4-yl, indol-2-yl, indol-3-yl or indol-5-yl, and

R612 is hydrogen,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is methyl,

or

T2 is methylene,

R611 is 2-(Har1)-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,



either T2 is a bond, R611 is nethyl, and R612 is
methyl, or T2 is nethylene, R611 is hydrogen, nethyl,
WO s@bosh3 benzyl, Hart-nethyl, or 2-(Hari)-etbhgl/EP1006/066189
which Hart is pyridin-3-yl, pyridin-4-yl, indol-2-yl,
i ndol -3-yl or indol-5-yl, an@R612 is hydrogen,
nmet h of 2-hydroxy-ethyl, or R61 1 and R612 together
andsaf¥ww[nclusion of the nitrogen atom to which they
mwtmramboﬁd@@pomQWHMa heterocyclic ring Hetl, in which
Fbtl 'S nDrphoIino, Aal is 1,1 -bi phen-4-yl or
"-Dbi phen-3-yl, Hhl is , , , ,
Yet cgm()w}d§ dapq;pr(?n%/{o) astpﬁ?tobﬂfeﬁg Zm'%;;p?t inypptiongto be in particular emphasized are
thoseSeofrpyiiniadionfodnuyfd ) - phenyl , 3- (pyri di n-4-yl) - phenyl,
in wh h(pyrazol-l-yl)-phenyl, 3-(1H pyrazol -4-yl)- phenyl,
ridin-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl,
R1 4. (B%Wﬁ%@ﬂ 1-yl)-phenyl or 4-(1 H
R2 ynazpﬁqﬁmyl) phenyl, R7 is hydroxyl, or
2-a henyl, and the salts of these conpounds.
R3 nkﬁﬁ%% accordlng to aspect 1 of the present
R4 |nwehqunnto be in particul ar enphasi zed are those
R5 conpagenof formula | WO 2007/ 039403
PCT/ EP2 06/ 6618 -22- in which Rl is hydrogen, R2
R6 i s TRAyk d'% ?'gﬁBRVEOHVWFﬂdBWhmhR4 is hydrogen, R5 is
T1 hydse@emi R6 is -T1-Ql, Aal, Hhl, Ahl, or benzyl, in
a1 mhugg1 F%wh% a bond, QL is Art, in which Art is
phenyr RB ) p enyI or 4- R61 henyl, in which
Arl R 1S P%e%?’ 1)-Pepnyl 9iA- W%H@%‘M’h'cﬁn whi ch

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

Har1 is pyridin-3-yl, pyridin-4-yl, indol-3-yl, or indol-5-yl, and

R612 is hydrogen,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is methyl,

or

T2 is methylene,

R611 is 2-(Har1)-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,



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

WO s@bosh3 benzyl, Hart-nethyl, or 2-(Hari ) -epdyEP2006/066189
which Hart is pyridin-3-yl, pyridin-4-yl, indol-2-yl,
indol 3-vyl or i ndol -5-yl, an@-R612 is hydrogen, or

| nmet hyl ene, thyI or 2-(Hari )-ethyl,
i1cpPhenggy' of Eﬁqﬁﬁ8ngﬁ and R612 is methyl, or
Hh1T2|s§ (myeitl iny2he)rtoippHRE 2y 1i s 2 (Hari) ethyl, in which
Ah1 Haﬂ& 3 &ynhlﬂ- Yy p%eb(;h '3- @&‘é& &%?pﬁ& |23 erlxﬂyl?&{éx% 3 1ﬁ31|Ir pyrazol-4-yl)-

[ ncﬂ*l?gY'oAﬁ péS’Fd'rt ﬁé’ ﬁhet%ﬁéw“a'ﬂ é‘rﬁ' Fth”XM?‘T Yfa%or‘fég)" QP%‘V' °r 4-(1H-
bon@edpnipynuaw heterocyclic ring Hetl, in which Hetl
9”% Aal is 1,1 -bi phen-4-yl or
Hhl is
and tﬁeﬁdﬁpﬂ PSG- CQmWL)”df hi ophen-2-yl, Ahl is
3-(pyridin-3-yl)-phenyl, 3- (pyrldin-4-yl)-phenyl,
3-(pyrazo|-1-y|)-pheny|, 3-(1H pyrazol -4-yl)- phenyl,
4- (pyridi n-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl,
A spetia( ipteregiolthelcoyippunsia @pgprdingr to 4he( ptedent invention refers to those compounds of
this if¥htRdAXnichavd |)10I|Mé@n\¥||thm MO0 6f BBIRRIRCTY FR2P UHABELBR, a

d and the salts of these conpounds.
Combﬂf@f'orb‘gﬁ’f%%ﬂﬁg {9@%’%?%‘?’?1@’ ¥"Sspect 1 of the present

invention to be in particular enphasi zed are
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.

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

compounds of formula |, in which R7 is Cyc1, whereby in a subembodiment thereof Cyc1 is 2-phenyl.

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

compounds of formula I, in which R7 is 2-aminophenyl.

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

compounds of formula I, in which R6 is Aa1.

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

compounds of formula |, in which R6 is Ar1 or -CH,-Ar1.

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.



t hose conpounds of formula | in which Rl is hydrogen,
R2 is hydrogen, R3 is hydrogen, R4 is hydrogen, R5
WO sooipssegien, R6 is -T1-Ql, Aal, Hhl, Ahl, or bPenEp1006/066189
inwhich Tl is a bond, QL is Art, in which Art is
phenyl, 3-(R61)-phenyl, or 42§R61) phenyl in mhich
1is nethyl, or -T2-N(R6 mhlch
A f“”g‘{gr %”éboﬁ'”}%h% thie qepPeundg ai(‘f‘@fcﬁﬂﬂ b 2 tha?rPé’lesePiGri‘?”F ¢ rﬁ@ieﬁﬁ tLOSt?r
compb@ndsf fohiiy |, émehichRE1 Is pk@n&iyrd)nosyemtutedambﬁﬁmh thetperazgplsmon with

respe’é%tther@rqcn%l p03|9(5n @ \Aﬁf\pEﬁEHe)ph@ﬁWng is b&wd\é@ 'tcpﬂ Hart is
pyridin-3-yl, pyridin-4-yl,” indol-3-yl, or indol-5-yl,

and R612 is hydrogen or T2 is nethylene R611 is
A furﬁ'etdﬂryﬂodimht & tHehd@mipoyndetbupkding ta thshiresant iaentioni rslates to those

I ﬁﬁ%ﬁ g methyl, or T2 is methylene,
Cmm¥£%%(ﬁaw UI?,—Iarl) o in mhlch Hart is indol-2-yl,
and R612 is 2- hydroxy ethyl, or T2 is methyl ene, and
A furth6rlenbaBicheREok thet ERbIRE a@d’cbdjir\@ tb bhel piédeHShv@iticH relafRe€ to those

compouanoog%rmat ?rﬂ whlz% %@ t hey are bonded, forma

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 |, 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

R61  is -T2-N(R611)R612, 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

R6 is Ar1, in which

Ar1 is R61-substituted phenyl, in which

R61  is -T2-N(R611)R612, 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

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,



heterocyclic ring Hetl, in which Hetl is norpholino,
WO 2007/ 039403 PCT/ EP2006/ 066189 -24- Aal is

wa 2d7/0kiaphen-4-yl or 1,1'-bi phen-3-yl, Hhl i s PCI/EP2006/066189
5-(pyridin-2-yl)-thi ophen-2-yl, Ahl is
3-(pyridin-3-yl)-phenyl, 3-¢p&fidin-4-yl)-phenyl,

T

3-[N-Gy(fiqiyraetiof yatingtnetiptieaghyl, @F[N4m(id]ylh=|ethyl amino-methyl]-phenyl,
4-[N- R;W c%% ﬁy| Hno%@ﬁ&lﬂ'phery 4 [§| %dé\{ﬂn@@u%‘a‘?ﬂb@ me@\?ﬁjpr‘iéﬂﬁe

eclal "interest int
NN@%W”%@EW'&P?@W@) "t'h'éj ’B‘?t FRDOTRIEPPISN refers to
3-[N, K Beol gl eyl PriBIg -20iino-t Bihgl]-bHevig Nd-[INgR-(2MAH el ety Bmith gl andhedmethyl]-
within the scope of this invention- by one or, when
ossible, a conbination of nore of the follow
3-IN. Mridvde!neny! s (2-hxarosyaiydiamitee methy ey cang G N ds( ZaW@m?e@ﬁyﬁgZ-
hydrdx@ethydearRf&&emy-prevent i on rel ates to those conpounds of
formula I, in which Rl, R2, R3, R4 and R5 are all
hydr ogen. A further enbodi nent of the conpounds
A furthercnradidingnt @ thehromppesle atcordinggn theameseel iaiteationt relatel dstbose
Comp%gmgq,um,qj,ﬁu@f lrf\p}q,gwl al, inwhich R7 is hydroxyl. A
fu of th conmpounds according to the

réher % nment
R1. Rgr Bt eaﬁ??'deFOQF%taE to those conpounds of

R6 f osAml,an Whichn which R7 is Cycl, whereby in a
A1 Subembadient.ot hereof Cycl is 2-phenyl. A further
2 rrg gﬁb ofathe conmpounds according to the present
i nvent i on relates to those conpounds of fornmula I, in
A furtwii edfiboRihehof Zheaddimpoyae Bydordidy tb tHet Jhefentaizatbnreates af thbd’aee
0 g to the present invention rel ates
Compt%ggqggog%gﬁmgg&p‘&ﬂ%@s of formula I, in which R6 is Aal.
R1, R&. R&qrR4rse Rérse dl erpgemfand he corrpounds according to the
R6 pr.gﬂgmtmj,vmwenti on reI ates to those conpounds of
i iy ch is Art or -CH2-Arl. A further
eHBSxﬁ’WPéW{ &P ?rPfe %ﬂ‘pounds according to the present

invention relates to those conpounds of formula I, in

A furf?‘\’@rI é?rkbo&meni & tiRAbmpHbRL bbdskdith B R BsentindilidBiates to those

di ment of the conpounds according to the present
Comqur\‘Fér?FfOHH“'?él'rh‘f’@@ to those conpounds of fornula I, in
R1, RehRg R4 Rosarphiemydlogammosubst i tuted by R61 in the msta

posi respect to the binding position in
Re §A I'Q'EWW”Len | Ling is bonded to T1 WD 2007/ 039403
Ah1 PC?P@F‘QU@@,‘V@%E’%"’ (pyrazolyfRieDher (PR PR Cb3-(RYAENY!)-phenyl
radicglonpounds according to the present invention rel ates

to those

phenyl

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 R7 is hydroxyl.

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 R7 is Cyc1.

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 R7 is 2-aminophenyl.

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 R7 is aminopyridyl.



conpounds of formula I, in which Art is phenyl
nmonosubstituted by R61 in the para position with
WO e®@pms40s 0 t he binding position in which the ptERY1006/066189
ring i s bonded to T1l. A further enbodi ment of the
conpounds according to the pResent invention relates
those compounds of formula I, in

ASpe/S'af B R TP enE R BRI acf‘?ﬁ‘én%@ﬁ%ﬂﬁﬁ%‘t '5%%‘8?’&591?&%‘%‘“9%
comppurgsenformuez emt wioeh rel ates to those conpounds of

R, Ff2°ﬁ§‘~li4aan'd Rslépegymya ggﬁ 4g Ahl. A further enbodiment of

he 'conpounds according to the present invention
R6 re'Péf%g‘WQbCht hose conpounds of fornula I, in which T2
Ar1 ISBanb@ﬁdem&eﬁ&th@im@MﬁﬁdﬁﬂEgbfOf t he conpounds
n resent invention relates to those
3-me918 ‘gmgtﬁylfpﬂgn la |, in which T2 is 1-4C al kyl ene,
3-dimgthy ”H@Fé‘e@y' %WHWV'@W@O PReflr t her embodi nent of the

3ammempmwm§nﬁmmrmﬂmn ghgnlye present invention relates
h R6 An,
g E e PR L Sttt Batuedd ™ h vi cn  Rot

(N penzylFRinkiREYIIPREDR 3-(Nrisophlyl@mirnpanétiylleohiooyhd. A f urt her

-(N-B&FR Qe B etiff)-dhBg, QQMUQ%n%Crﬁ’JtﬁUI ﬂﬁe@? ]E he pr esent

SN ﬁgg?tﬁﬁkﬁﬂ'n%fﬂew%ﬁ%ﬁ GRS B Bng e sheny.
3-IN-(riue Ry I;mathy! yaminohmetR@phesyl, -3TR- (NG BRS1yl-ebdRaminormathyig-hherdl,
4-[N- {p§r|d1'n g—gérﬁétKM# LmétHﬁfbh%ﬁ%? [glccg'?i dhéy bl%@hyl)@mfnwrﬁéﬂ'ﬁ)’] phenyl,
4-[N- inﬁv'rWh%m{w&etM Fthﬁ%é* dkﬁﬁﬂé@f‘fﬂ@”kx%am'a? Pﬁﬁrhé('] phenyl

N, MkgingdihyRigindR@ethiRB phdnd, &MNR&nahﬁarﬁlhb maygn-paey, and R6

3-(N.N
3N, N-iZ-QQ! b%‘éﬂnmgﬁg‘ﬁ ol %g%@rﬁe@ﬁl}-ﬁ\épﬁg-fi6%%&@-?%y|9%8%9|-amino-
methgl-ghiefit hyl ami no- phenyl , 4- di met hyl ami no- phenyl , ’
3-{N, B2 (Add0PBE-Bilit- @nﬁlﬁbbkyet}ﬂrl HiABh Y breR N €4l 4-{N, N-[2-(indol-2-y1)-ethyl]-

b BRI A RRO ) - phonyl

R7 3-i¢ vdenyzyl am no- net hyl ) - phenyl ,
and tRs s kaput yl am no- net hyl ) - phenyl, WO 2007/ 039403
PCT/ EP2006/ 066189 - 26

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 Aa1, in which

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

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 Ha1, in which

Ha1 is 5-(pyridin-2-yl)-thiophen-2-yl, and

R7 is hydroxyl,

and the salts thereof.



4- (N-benzyl am no- net hyl ) - phenyl ,
4- (N-i sobut yl am no- net hyl ) - phenyl ,
W@ 2qoRogqays i di nyl met hyl ) ami no- net hyl ] - phenyl ,  PCT/EP2006/066189
3-[ N- (i ndol yl met hyl ) am no- et hyl ] - phenyl ,
4 [N-(pyridinyl met hyl ) am no- @&t hyl ] - phenyl ,

Anot@r %Nch nd0| l rmt en%)r’r}r?g?r?%?{ta?gog%%&]g?lthe prgse’nt invention relates to those
comp@ur(d!sloNFOd‘nLﬂEt Inywrach no- net hyl ) - phenyl,

R1, F\% [‘e&' Fu's(r%ﬂsrb‘}@éw\ﬁo@& knget hyl - ani no- met hyl ] - phenyl,

N- ( 2- 1 ndol yI'et Ryl") - met hyl - ani no- net hyl ] - phenyl
R6 3 'PﬁhN-'r(‘ﬁh'Fmdol yl et hyl ) - ( 2- hydr oxyet hyl ) - ani no- met hyl
Ah1 ] @bepsyydazm angpren)INg- My(a%ell-1l’-!}dpd>l’yéhy&t4%p|yﬁdlr( 2-y)-byehyl, 3-(pyridin-4-yl)-
h
4y{g%‘pounglzp éflyrqg'nt%y ﬁ%‘ehoyl r%g%%?rral n\m%hgﬁmw -
re‘PYé%ZéLsdf Y'bPheRys e corrpounds of for rrul al, in which R1,
R7 R2shjflexyR4 and RS are all hydrogen, and R6 is Aal, in
ich Aal .is a biphenyl radical. A further enbodi nent

whi
and t}fﬁs%ﬁﬁg‘em@ﬁpounds according to the present invention
relates to those conpounds of forrmula I, in which R1,

AnothZ spe%%i er%d%%t ﬁh%ﬁ@bﬁds%%@ﬂ&t@ th@fﬂgsenRﬁvérﬁoﬂ"@'ates't@those
ﬁ%ﬂl f) }ﬁé\fldl nyl -t hi ophenyl radical. A further

ComeH‘Pﬂ?(ﬂf {2 of" ¥'He' compounds according to the present

R1, R2nR& R4 o Roadratielsydtogett,lrose  conmpounds of fornmula I, in
vvh' R3, R4 and R5 are all hydrogen, and R6

RO IE(A ijlyhrlléﬁzv\hl ch Ahl is a 3-(pyrazolyl)-phenyl,

Art 4 'EﬁW%&eoﬁe&?P‘)?d BPra A 9roup. “(Oﬁﬁ)?tinliohyl) phenyl, or

3-meByiCeny d-mythyl-ppbenyl  radical. A further embodi ment  of

1 h t t
s PR s AR SRUE ohl o Pormula 1 i wii ch R,

3-amRrometRg;phEay!, drﬁﬂm%“%fmép%ﬁﬂw hydrogen, and R7 is
mchwdﬂmsyl methi))-brEnINE(m& PRRMALITEMEthO- pﬁdm?| conmpounds

di t t t th
-(N- @CCO'%'UIWQE” ng fpg?w@ﬁﬁ 'Sot"f‘ﬁgﬁgdﬁe A esés "4 gﬁg R5
4-(N- mreylarlnlnomeﬂlybg)eﬂnyl ar(y- Iﬂbuwe\n@pﬂﬁethw n‘haml her enbodi ment
3-N- eﬁjna e yﬁrﬂéﬁﬂﬂﬁﬂ% rﬁ&ﬁm;meﬂg s‘_m ?%wpi ﬁﬁ#&il‘iyl bmﬁ%nﬁétm %\tanyl,

3-[N- ééiolaéglsm%ggyl gwwo%etw]g)[?\gnw %Vdpgﬂéryl mgHHI wn? gnathyl] phenyl
4-[N-@yddin-B-gphethy JaminoAndthy! Edhe nyl eridedy -yl ofietbyemoomshyigsdenyl,
4- [N @%Pé g' rﬂ&hﬁg ;AB%&M%%QM '4WM%E%%&1‘&%@F &rRind- Qwethk}gﬁﬁenﬁs

-N %hdéﬂeéwlanﬁwws@é'hph%wd4wNrdgm%tmlwwmeayl phwﬂ
3- {N ROD @ B4 3thRChe N 2D06d-06BHBPheny!, Z{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
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 Aa1, in which

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

R7 is 2-aminophenyl,

and the salts thereof.



A speci al enbodi nent of the conpounds according to the
present invention relates to those conpounds of
wo ooomobeod , in which RL, R2, R3, R4 and R5 ar ep&l/EP2006/066189
hydrogen, and R6 is An, in which Art is any one
sel ected fromthe group consk$ting of
3-net hyl - phenyl , 4-net hyl - phenyl
3- di met hyl am no- phenyl, 4-di et hyl am no- phenyl ,
Anott®r apdciaberalbdairhenpbieimy/dompduraisiancmait ditplthqodresept invention relates to those
comp%ur(cg%%mulép in wlw;h met hyl) - phenyl,
nor p I n- nmet hyl ) - phenyl ,
R1. . ERHAASIARSS ALIHBOR I phory |
R6 3-i§ Nail sohitlyl am no- net hyl ) - phenyl :

4- (W-Benzyl ar no- et Ayl ) - phenyl
at 4'% E‘ﬁg‘%ﬁ@%g SWHE %él ) - phenyl

R7  3-ip RE2OWPPIRIYR- 3- yI - met hyl ) ami no- et hyl ] - phenyl ,
and tle §Ns (HRWoE. di n- 4-yl - met hyl ) am no- et hyl | - phenyl,

3-[N- (i ndol -5-yl -net hyl ) am no- net hyl | - phenyl ,

3-[N (i ndol - 3-yl -net hyl ) am no- net hyl ] - phenyl ,
Anothr ch(apgmbqgiinrrﬁngofyhe mmym()smbmdjng@ttlhwmreqenpihmwm relates to those
compﬂ)urﬁd&o@ﬂ)yrgulgl m\ﬁ'kl\&ﬂ tnﬁt hyl ) ami no- tnﬁt Ih]yl L phlenyl ,

in - e am no- net hy pheny

R1, Re. %f’&l—'{ 8:1’5 %egq hyﬁﬁ’@ﬁ g’dc\m no- net hyl | - phenyl ,

R6 3-i6 NhN—udwnm hyl am no- rret hyl ) - phenyl ,

Ah1 4 oﬂ%ﬁwﬁ%ﬁ E‘?ﬁ gﬁ‘;ﬁglhﬂyl?- h%n néwpfyndm -4- ylg) phenyh3 ;iyndﬂ -4-yl)-
nyﬂ’he”ﬂ’- WV’I‘@'T v PW‘RM'I yy'P")‘ 3é’ﬂ I’BV‘PTV rpelt! HSPVraé‘Ph"'rYH phe”y' or 4-(1H-
rrectyl?asz whﬁrw _

r[oﬁ dol - 2-yl)-ethyl ]-(2-hydroxyet hyl)-am no-m
aPk eny and 4-{N, N-[2-(indol-2-yl)-ethyl]-

and tb?sﬁyﬁ‘ef@kyet hyI) am no- net hyl }-phenyl, and R7 is
hydroxyl, and the salts thereof. Anot her speci al

S _accor to the present

Exewp&%%mpgﬂnqﬁeﬁca%r%eg BIT Rugas- BN ettt e rdrnl £5F 1 o

Wi -tFHYRMoxy-RP1- (tmeneﬂélsuafﬂwl)ﬂs-iavrenl-éwll apydmagen, and 'R6

I e I-@é#joxy-?, M- Mhﬁﬁetﬁ@r‘lesblﬁ)n%hﬂ-l pyl%pélﬁpa&y%dgr

A o B ot SV SR

a(<E¢ 61 B4 mehy b e ope ez pdu fomp)elifk pyonl-3-@]-dhgdoxyeactyens de

o Z—QQF—;Aqﬁh %hgﬁ)gﬁéml- ﬂaddene h%ulmkigl?H %%wol-l\?vﬁd] ag%lanfgé and R5
5(_E HSX?'IAH]'W @epylb—.’é f1mk@%@ﬁth@e§plfonﬂﬁal pyrrol-3-yl) acrylam|de

(E)-N-(2-Amino-phenyl)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylamide
(E)-N-(2-Amino-phenyl
(E)-N-Hydroxy-3-(1-[4-
pyrrol-3-yl)-acrylamide

-3-[1-(4-dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide

© © N o Gk wDdhd =

)

(([2-(1H-indol-2-yl)-ethyl]-methyl-amino)-methyl)-benzene sulfonyl] -1H-

10.  (E)-3-[1-(4-Dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide

11.  (E)-N-Hydroxy-3-[1-(4-{[(pyridin-3-ylmethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yl]-
acrylamide

12.  (E)-N-Hydroxy-3-[1-(4-{[(1H-indol-3-ylmethyl}-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yl]-
acrylamide

13.  (E)-3-{1-[4-(Benzylamino-methyl)-benzenesulfonyl]-1H-pyrrol-3-ylI}-N-hydroxy-acrylamide

14.  (E)-N-Hydroxy-3-{1-[4-(isobutylamino-methyl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

15.  (E)-N-Hydroxy-3-[1-(4-{[(1H-indol-5-ylmethyl}-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yl]-

acrylamide



R7 is hydroxyl, and the salts thereof. W 2007/ 039403
PCT/ EP2006/ 066189 -28 Anot her speci al enbodi nent of

wo b@7osmpounds according to the present i nventPOIEP2006/066189
relates to those conpounds of forrmula I, in which R1,
R2, R3, R4 and R5 are all hy@8egen, and R6 is Ahl, in

' I h ,
16, & Bazer o1 -G ChkERGr et By PP Rt UL A rensaufg ) oyl
Sacfypamideli n- 4-yl ) - phenyl, 4-(pyridin-3-yl)-phenyl,
17. 3(E§ @3['{ t4dArﬂ|ng’mé(t|h))l bgﬁk%ﬂyéulfoél')-(ﬂl%&mfl ﬁ]%-hfti’rwy)ac%grﬂny ¢ (I'::re
18, JE-Nehr At s B%@%%Sa'r‘oné%'a@vrﬁ%ﬁtvllﬁﬁrmﬁ@e
19. C@yPecHyaesy-ag CprdHpYraka-4t Nebepreasanbn N ooy IF-edrabreige
20. B% Nr{g%%gn C&\@R}QF{-H§4§&FIJIF9£ Weﬁfn’e%}‘gnmﬁ&rmi’s &EgCr}{]lgﬁrde
21 NE)-Nr(3-Agrine- FeméW)s%Ue(étpér(tﬁ'W‘?'M'rﬁeﬂh@e@r'feﬂbﬁ) thpysTos3-yihvgergpmide
22. 3('E|)rR|t D-Wnnrﬂﬂﬁ‘iaw'l)a 61 [WE’CI—h‘-WraﬂleJbenzenesuIfonyl] 1H- plyrrol -3-yl}-acrylamide
a enyl,
0 ATl L B
24, 3(EQ Nmygmy-am Zﬁ.gwmrr-@tyhymophgwe?ﬁwlfonyl 1H -pyrrol-3-yll-acrylamide
25. W hﬂi/JC’;JTT fi- Wrazﬂﬁi Jﬂ)ﬂe)\zeﬁ@ﬁﬁww -1H-pyrrol-3-yl]-acrylamide

26. 3(_E§ ?%%rgaﬂf%geh@{ H{n-?—ylpthémne 2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide

27.  AEFN-Hyenzy-Bdt4roemidlinyghy megheghzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
28. 4(E§ N’liy%ﬂﬂ&'gxll ?ﬂf'?{gq’]y%;M}l\% [Ehﬁ-ml]hol 2- y>I/ etfiyl] aﬁmno} methyl)

SRR T awww&sﬁwlﬁwg no- et byl 1-bhomat
29. 3(-ED N-I-{yldl‘lﬁl@-B-[5(3‘)ldyﬂﬂﬁ-t4|beér&€md$0I‘fd’ﬂ19ﬂ) mylplzr-r@h@mebrwamide

30. -NE éAprﬂx%oph%n - -ﬂg(gg}lf c)WFEEgIrboen%teg%f ﬁy;fl)pf %ﬁ ol-3- P/I] acrylamide
31. Wmocphqnyt)_ %//[1 W%-g&-alrﬁeﬁ@aqq@qlfﬁwl Wﬁ@h yl] acrylamide
32. 4(E NeHyld st {5—{3)141 H@Ialﬂéﬂh)@%eﬂﬂe‘n@ﬁllﬁb@l]]ﬁp@@rﬁyj -yl}-acrylamide and
33. -N: %I[ nd0| Pﬁg}%/ ){,ﬁ;ﬁ?{%—?ﬁ%% ()F?—Bﬁ-g%@zl)é%gs_uPohn?/ﬁwII-|-’pyrroI-3-yI}-acryIamide,

and tlZle $aMs Mechofret hyl am no- net hyl ) - phenyl
3-{N, N[ 2-(i ndoI 2-yl)-ethyl]-nmethyl-am no-rrethyl}-phe

In any\{ﬂrwdf N g{:ﬁ ent oP%s;lz)éc'tz 3y|t21e egrgélen] m@%ﬁtt] pr%\r/Ti].dQso_salts of (E)-3-[1-(4-
d|me®La{TMoMe[@I—tﬁannel"@buI®ny] YH-pyrivyB-yH-Nzhyhpdy-aocylaniby | itramydoehioric  acid,
parhc?%n%fI bém Oﬁ?élsﬁlh gort%,' {hléllr [it%fegl QQWeH% yép)ecﬁ;t %fyr’]mrphs and mixtures

-am no- thy - phen
thereot. ami nophenyl ,

In another particular embodiment of aspect 3, the present invention relates to (E)-3-[1-(4-
dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide hydrochloride, particularly

being in crystalline form, as well as to specific polymorphs and mixtures thereof.

In another particular embodiment of aspect 3, the present invention relates to hydrochloride salts of
(E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide,  particularly

being in crystalline form, hydrates and specific polymorphs thereof.

In another particular embodiment of aspect 3, the present invention relates to specific polymorphs of
hydrochloride salts of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-

acrylamide, and hydrates thereof.



and the salts thereof. Another special enbodi nent of
t he conpounds according to the present invention

WO edoaeeot o t hose conpounds of fornmula I, in pI/EP2BLY66189
R2, R3, R4 and R5 are all hydrogen, and R6 is Aal, in
which Aal is 1,1 -biphen-4-yBler 1,1 -bi phen 3-yl, and

R7 is 2-am nophen ndthesltsthereo
N a5t oA PREBIEhR 86108 e eAfDt Fareperls © EF31-e
d'mS_Eﬂbwnmt-bﬂmfzeftehlﬁfoﬂﬁ)’lﬁ'd}Dwdl$-3-al(]:-bld‘lydnomga¢ryjarhllde pr ewnthyd rochloride,
partid&a’%ﬁ%ﬁéirﬁgiﬁ c% aﬂﬁ@%rrﬁ%s%@%% g) %?W&@{s ggg ﬁmﬂ! arﬁs éwerebfn

is Hal, in which Hal is
In yeﬁar(opyéf pﬂhdﬂﬂaﬁlembb)dm@mtmbﬁﬁcﬁ} YHe, predeet m%tmrSrelates to (E)-N-hydroxy-3-[1-

e i ST N P ety

[ nyentl on relates to those conpounds of forrmula I, in
The QUHipSL%dB%ccoF@?ng tRthe Prébeasl eRbonadag bablephdlriegsBmpland shB@n in the

reactfg% ng?gl{;ﬁgi %gg\/\f@lbcf ?ch'ﬁt]ﬁl)s(? thghéa?%@?sﬁe%:s_ﬁ%%ig% 53? Eoﬁ(g\%sly Pr, particularly, in a
manr@r @sp@qs’prdjjeq .by,wgay ))f expthglﬁjﬂ the ipll@vp’yg ia@irrmle{g,.qnayalpm:gﬁly for similarly thereto
usmgi)rédé)gnbﬁ%rece%ubéls)ancp%mébs s@‘atégﬂé’s" PR %EQhe ferddn)skiPEERHe A
1H pyrazol -4-yl" )-phenyl, R7 is 2-am nophenyl,
and the salts thereof. Exerrpl ary conpounds accor d| ng
In redcort themé mitervaibon cinery oficambolches afifyrnaieeV, Srewieic Bt K2, Banand R5 have

m&men&oned abgve, is lengthened, for exampf? by a condensahon react]|on3(with a
S' I OXY- e[ ? uene- 1-Hpyrro
maI0||1|]: ag@pwvamee\j@r @ a W|tt|g or Julia reaction or, part|cularly in the case when R2s

hydrdyerriysgl a016yreB-WalisywdierBmhmhgishedvesruiwite 8- (alkoxycarbonyl)-phosphonic acid

0 %%
d|alkﬁﬁ§q¥rg[o[gftafr"3é/onﬁ) OZ%%Lﬂ? nﬁ\‘ﬁ’h'ﬁ1 )E{rzf%? Rééf anF]RSIQ_a\ﬁe the meamngs
mentighecahoy¢ anf %&1 stands for a suitable temporary protective group for the carboxyl group,

for e)(aE)p’reaer{t bat{14r Bhd &tk aRikRewPRBEaRe FrupOR¥htondd in “Protective Groups in

rol ; o-rI.'e5. d .
oroafe BHIES: B seqivay Py P o Bl g PRI e or
Prot$¢t|pg/6rqg|ps Ghighie-Fagndaltiansi @fgarée Chemistry Series N Group” by P. Kocienski
Theﬁq@)l\/léé!‘céﬂ%ﬁl@h@% #ivenyl ) - 3- (1- phenyl et hanesul f onyl -

H pyrrol -3-yl)-acryl am de 7.
(E) - N-(2- Ami no- phenyl ) - 3-[ 1- ( bi phenyl -4-sul fonyl )-1
Reachbrpseherod 13-yl | - acryl am de



8.
(E) - N-(2- Am no- phenyl )-3-[1-(4-di net hyl am no- benzenesu

wo t@npbued H pyrrol -3-yl]-acryl am de 9. PCT/EP2006/066189
(E)-N-Hydroxy-3-(1-[4-(([2-(1H i ndol -2-yl)-ethyl]-nmeth
yl -am no)-nethyl)-benzene s@fonyl] -I H

pyrrol-3-yl)-acryl a mid e 10.
(E)-3-[l-(4-Di netyl am norret hyl - benzenesuIl?zf ony(P

H pyrrols3-yl]- N-’Fydro yI am d
R&(E) - oxy-3-[ |d|n3 i noJ - me
y| }dnenzeng_sulfo b/l) 1 H-pyrrgl- - I]-| acryl am de

RS - Nidriyd =0
- 3-yl net hy ) ahi ngz mst hyl } - benzl-dsnesul f?lwl )-1
H- perBI -3-yl]- acryl am

_\

H pyrrol - 3-yl }- N-hydrqyy acryl am de
(E) - N- Hydr oxy- 3- {R;I2[
| fonyl]-1 Hgayrrol -

Hindol - 5-yl mep hyll]) - am no] - nethyl } - benize
H pyrrol - 3-g$T - "Nicr|R1am de WO 2007RB39 |0
PCT/ EP2006/ 066;L89-o- 30 16.

(E) - N- Hydr oxy- Sﬁﬁfl (448 [ (pyridi n-4-yl me%gyl ) -@m noj - e
thyl }-benzenes onyl)-1 H pyrrol-3-yl acryl am de
17. (E)-3-[1-(4- Aminonethyl -ben zenesul fonyl)-1
H-pyrrol - 3-yl ] - Ny hy.deoxyonamiuying mittd e H NESO —PG2

(E) - N- Hydr oxy- 3-[1- (4- pyri di n-4-yl - ben zenesulfonyl) 1
H pyrrol -3-yl]-ac¢rylam de 19. (E)- N-Hydroxy 3-{1-[4-(1
H pyrazol -4-yl)-lenzenesul fonyl ] -1 'TIHz

H pyrrol -3-yl}-agryl am de 20.

(E) - N-(2- Ami no- phenyl ) -3-[ 1- (4- pyri dyn- 4\\yJ_Nhﬁ@§enesul
fonyl)-1 Hpyrroll-3-yl]-acryl anRd&

(E) - N-(2- Am no- phenyl )-3-[1-(4-pyrgA J" )benzenesul
fonyl)-1 Hpyrrol-3-yl]-acryl am de 22.

(B) - N-(2- Am no- phe@)ﬂe))ro%ct{ola'of Bed Jdr, respectwely PG3

H- pyrazol - 4-yl ) - Benzenesul fonyl ] -
H pyrrol -3-yl }- acryl am de 23.

(E)-3-{1-[4-(Benzyl am no- net hyl%_bg@zﬁnfsul fonyl]-1
0

ghut yl am no- ne

1) -
} acryl am degl5s. &

R3
Aesul fonyl)-1

(E)- 3[1(B|phenyl fonyl)-1

H pyrrol - 3-yl ro | am de 24.

(E) - N-Hydro ridin-2-yl-thi ophene-2-sul f ony
1)-1 Hpyrrol - acré?’am de 25.

(E) - N- Hydr o>§¥ ’& pyrazol - 1-yl - benzenesul fonyl ) -1
H pyrrol - 3-yI] - ryl%m de 26.

(BE) - N-(2- Ami nd?ph eﬁyl? 3-[1-(5-pyridin-2-yl -t hi ophene-
2-sul fonyl)-1 Hpyrrol)-3-yl]- acryl am de 27.
(E) - N-Hydr oxy- 3-[ 1- (4- nor phol i n- 4-yl et hyl
- benzenesul fonyl )-1 H pyrrol -3-yl]-acrylam de 28.
ComigdehdNefHgarutex y - B-Hish] A1, (R4, R4handrRix ravet the Imeapiggy hentioned above, are

knowhl'dr%gﬁ’be grekféraed %Bﬁdn%ft@gﬂt Q@}Nnrﬁ%c@wrés B?%%@%ane@ (2 h&scﬁrbed in the

fo"o‘“("Egjgg‘Rﬂ‘Piﬁﬁlf%ﬁV 2839 “ﬂ (R 'E)qu%ﬁeﬁ famAempads eHESTHE Yy ) - 1

H pyrrol -3-yl]- acryl am de 30.

h [ yridjn-4-vl - be -

Coméo% %\?f(fé nﬁg 3Iro?r§ kﬁé% ?J §r§o%§§sg?ﬁ8 hla q{g?wﬁ’ W AN ZE RS Hbed in the
fo"o"‘('r@QXRmP $-Am no- phenyl ) - 3-[1-(3-pyridi n-3-yl - benzenesul

fonyl)-1 Hpyrrol-3-yl]-acryl ani de 32.
Com %%c;i/srl\l-%{"z%{’ IO)f‘y |3wé|8kh£€an£e2;5P,fR4 ar]d] R5 have the meanings mentioned above and
PG1 Ham;;rﬁpr(ﬂ sagi.%ulqblei@'pyptymgdypaqm bg:geacted with compounds of formula R6-SO,-

(E) - N- (2- Ami no- phenyl )-3-{1-[3-(1

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

H pyrrol - 3-yl }-acryl am de,



and the salts thereof. In a particul ar enbodi nent of
aspect 3, the present invention provides salts of

W@ 2)07834443 ( 4- PCT/EP2006/066189
di met yl am nomnet hyl - benzenesul fonyl )-1H pyrrol -3-yl]-N
hydr oxy-acryl am de with hyded2hl oric acid,

: rt larly bein talline form thejr
. in R & Besthatregtidt Tl ar ot s o e |0 piop g s 09
chlorinb.do gieé thelcnrreapondirgr copgptnds of mrmeartlodi ment of aspect 3,
the present invention relates to (E) 3 [1 (4-
yl am nomet hyl - benzenesul f ony ol - 3-
In theh’iﬁdt r@i‘i}"’%étﬁmt%’i’rB@CW}?&r‘B’@tﬂ%er 8@“‘3%5?'? ‘i’fé‘?ﬂnéﬂal 'S/Cﬁrbtéﬁ rﬁ'@o"ed in a
manneNadassiibat i the foilaring exagpwe ot a@srding t& preart-kriown peinyéms pisd
comp%Prqu'B‘r?%Wulgﬁ thereof. In another particul ar enbodi nent
of aspec "the present invention relates to
hydrochl oride salts of (E)-3-[1-(4-dinetylam
ComptR®s dFYdrmbR REES® S ®AYWN orkan be prepared in a known manner.
H pyrrol - 3-yl ] - N-hydroxy-acryl am de, particularly
being in crystalline form hydrates and specific
Compohganadfgsimglatihieménesh R11 R2, 8% RAARS prairRE vk dhe reedbind$ giwert above, can

be cd%le@ﬁﬁ?é‘ctmp%un&shﬁ fdPrﬁ@§@H£N DIBENH Hen PR3 AE 8 SuitBleRGgeniprdtective
r ochI ori de salt

groutf%bcx gs FQ iﬂutal?le.r@g/&/?réeﬁa ?ﬁyéetnl’%/Yl proteoc]twe group, or lla, in which PG3 stands
for a si@biz @iregen dratagtive gtblde pyahrasle-g3 theltdr-Bltigsgtcasgnyl protective group, by
react®f 'tlv)ﬁ\ deg%})ncﬁm%ngygbgltt§§pt&)n§|gﬁﬂt e pl)égn%gg? %ogél%éggdnwes known to the

I'n an particu

persoé‘rﬂi'&%ﬂ et aro Fxeqars emige bt’?ﬁ’é'”b‘ﬁ%é&@ﬁ?”tﬁ HPALG (BA PPrEPhtidigd in the art
which @ay( g méntioded ke, fok eazemqwbmmrmtjéwegbaameﬁﬂdafmﬂw Je dr,

I'
prefep'_akb& ﬁt?lgr @yall rltet}l.\é]dgp( 9(5p9(§¥/{)(%% We ﬂzdrochlonlde azo§i/|c rbtl)>iyl|c acid

elrn
derivatiypgrie- gaélet)wl azoegartwy@t%@rqnv%n ?ﬁdtﬁtaﬁaﬂatbsnzaﬁ@z%wd NV, N-tetra-
methwbteﬁ.emftetralﬂaorymataaoelwnz&aézbl SMLNK, NE e ek Rl turddfum-

hexa?ﬁ%pﬁﬁsﬁ’gﬁ%ﬁ‘g.@{‘ =, O?%d” (fntl on relates to

i n-2-yl-thi ophene-2-sul fonyl)-1H pyrrol-3-yl]-acrylam

Altertvdly dbR6dUn0¢ bdsimuEh rscaemem% pﬁgrqe £ cﬁgplﬁ’@ retalafﬁ)n by forming an
acid %L‘% sent | nventi on can ﬁre par ed for

4 aniridg 8%&9{‘?”&&‘1“ @1:' éWe%rOB%’IUW"QHb‘ ! %6‘? e ﬁ‘@'d {rgide or acid
anhydrive. r eaction steps specified as follows, or,
partl cularly, in a manner as described by way of
nmple in the foll ow ng exanpl es, or anal ogously or
Com%quﬁijq &erppulep EpCoP G311 'ﬁg?‘r?)'fr@iﬂ’ﬁloé?qnd’rﬁ* %?R?E@@GF%@”%W@” -known
procesyddt hesi s strategi es known to the person skilled in
the art. In reaction scheme 1 the carbon chain of
conmpounds of fornmula V, in which Rl, R2, R4 and RS
Rempyvayef the pieteetiva aionpsP e at F @heat balndtpined insa mamgt lveomador thegperson

skille@¥aRPAor RYederiboNAeRSBIdWHY dx8RABIbS fbrbl\(eVUoHBo@tds BBARIL!, in which

. RSB RER A e Bhafbatien R e ey gen, by &

Hor ner - Wadswor t h- Emmons reaction (wth a

Coméﬁn&saé}‘lfég?gﬁ%ar p@/ﬂl}fll\ )’2 @Woﬁﬁgm& ﬁ‘é-\rﬁ&itlarlgh‘@lhg%he esh 6L reﬁé?ed as

cutingg e R BEGTESPR S REER P s 2R BPRT 6 BEiOisE P SRrpeRey way o
exanpleamthe fdllowing esanmlashbreanbeppeiyar ginfiagtteatiove group for

t he carboxyl group, for exanple tert-butyl or one of

t hose art-known protective groups nentioned in
As shopp §t reeqtiPy &-heme disemperndepdarmiue \GY it Weidl §is pyCralkvigneeiagioularly
meth@értk, Bhd VWi S s(uﬂe(ﬂﬁ]ee\MHg&\ijL& SRASs elghiedind, 20Biine3dr Coaidurig bromine,
and F;éjﬁ stanFc)its otr%Ctgfrtarl]:%st @rg pkq QCL)\?en%oE or t‘%e tcaletr gxsyl gcl%t%a?or éxample tert-
butyl, can be reacted with compounds of formula HN(R611)R612 to g|ve in an art-known nucleophilic



(Thi eme Medi cal Publishers, 2000). Reaction schene 1
WO 2007/ 039403 PCT/ EP2006/ 066189 -32 O R2Z RR4A N R4 O
WO200R88RE Cl RS HRL for R = HR5 H RL (VI)PCNEPI0D&D66189
R6-S2-X OO0 R HR2Z OPGLRA R4 R31 R3 RS NRL
RS NRL11 OS=00CS=0 R634tl) R6 (I111) 1.
substg-(;ta)k Q{eaatg{q%l_’]c{g%sup%%q|n£3mv\fnégon%ﬁpq§t gg%rl\ Ik dg?roﬁg@gg& removal of PG4 to
give copspnting &be/acide@3 fa@nulRY [ IINWRIEh céRibeHtoR3ed W (Nrﬂ@bur]ds of formulae H,N-
O- P(';Q:o$119as %éc&de)j g@\,‘meﬁngsaﬂ%t rem(/énélf ﬁGyand IBGW?:'OFF&pBJdmg%mpounds
and R5 have the meani ngs nentioned above, are
OfforRWB‘\A,ﬁ-, or can be prepared according to art-known
procedures, or can be obtained as described in the
Reac(gucggpngg exanples for the case that R2 is hydrogen
corrpounds of formula VI

0]
OPG4 R7

1. nucleophilic substitution with / \ 1. activation/coupling with / \
N HN(R611)R612 N H,N-O-PG2 or lla N
| 2. removal of PG4 I 2. deprotection I

N N —_— =Sx

O O o} O o7 [~0o
(Vi) (VI (la)
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 1X, 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:



Compounds of fornula VI are known or are accessible in

a known manner or as described in the follow ng
wezampbass Conmpounds of formula IV, in which RACT/RE2006/066189

R3, R4 and R5 have the neani ngs nmenti oned above and

PGL stands for a said suitabB®-protective group, can

be reacted with conpounds of fornmula R6-SO2 WO

20074039403 PCT/ EP2006/ 066189 -33 X, in which R6Qpas

R7(protected)

eavi ng gr oup, such as e/y. chlorine, to give/the
. f f1or mul ab‘l I I@EW&'T
NT eardtqcemanite pg. Phthaimpe o tive acyya
of’%@WﬂﬁVﬁP?f can be r aned(?nQ% m;nner a
déscrlﬁ din the foll 64 Iy exanples or accarding to an
rt-known manner to af d conpounds of fo
nPdunds of formul a OAXX are known or
repared in a known mannA&r. Conpounds of formNa I,

0 WA
gi ven above can be coupl ed , @
fornmul ae H2ZN-O P&, in which B& 1's a suitabl el oxyggn

protective group such e.g. a SU&%%Q&%nﬁMEV or
tetrahydropyran-2-yl profective grOkho gk [

whi ch PG3 stands for a_guit’abl e nltrogen pr ot célve
group such as e.qg. tert-butyl oxycarbonyl
protective group,
reagents optional | N'n t he presence of cou
additives known to _the per san¥RITIeq t'n
Exenpl ary am de b&d> Pinking rea s known
person skilled in 2 art which may be nengloned are,

for exanple, carbo i dé®) (e. g.
di cycl ohexyl carbodi'mq de or, preferably,
1- et hyl - 3- ( 3- di met hy| &arimbr opyl ) car bodi i X1

hydrochl ori de), azodi carboxylic acid derivat\ves
(e.g. diethyl azodicarboxylate), uronium saltS2[e Yk
O (benzotriazol-1-yl)-N,N, N ,N -tetra- nethyl uroni um
tetrafl uoroborate or
The qifih@piglytof Pezraundsaf farmuir X¢an e derseteglad yan-agropwumanner to give
corre&ﬁ%@ﬁb Q&ﬁ&ﬂh&xsd? Ftﬁ\th@l]a Xa%ch'NasM g GAEDOB Yh@binmbdligdRt®e group is used,
ounds of

or,mul | can be .
this CQ%E"? (?Hl"é 'B rau ”Eﬁ“”?r UPREAYPEpTY tﬂ&‘erséﬂ%‘{ PER LS Ir BIiHY gfnvdrazine.
acid halide or acid anhydride optionally in an in-situ
Com&fuﬁ@se&%rﬁluthl Batide de%@t&?e'dn(ggﬁ/@ @or%&E&wdmélcbrqﬁoLﬂﬂs &GbrFhula Ib.
anhydri de. Conpounds of fornul ae la are
known or can be prepared according to art-known
Alteratioge $s 8sownRe raaviiin sofieniehe cpmedueds daf\f@rrgtaou psn RG2aged WE3
comp%%s%?gﬂpﬁlghﬁ?fjﬂ Qno%rrl%%leﬁ |J§O\/Rl\%‘ Plran%%1?ﬁ%\%qu]e meanings given

e art or as describ
above gathiyp 8éferent fipm/ydesamp BUhdsanst Y4 Qf? ﬁ‘t'ﬂaglelle,avi”ﬂ IRHPTHICN RES-9:
chloriR@,, brdidine, Rébinefb a saﬁ)naﬁde Bﬁnﬂl‘b@é&ﬂbaﬁ/hg gfeRp.tb OEs ineNdri-Khoeel

nucle%p%ile SUFT?PLinBrQPeagmn Ci I]r%sﬁ?rérrl%/cong?%ndf \Aﬂ‘lo?nu(l:aa%ll r‘;)(llpr epar ed
as outllned in the followi ng reaction schenmes 2 to 5,
Com@%’dsscﬁ(?&‘hﬁl'ae@ PRI bO BeRSteSl6F©IgRED &Y oMEN &fnpounds of formula Ic
Ie in the follow ng exanples, or anal ogously or

or 1. SEHEPYEYy ¢ her et o,

Reaction scheme 4:



As shown in reaction schenme 2 conpounds of fornmula

VI, in which T2 is 1-4C al kyl ene, particularly
woredoipbane, and Y1 is a suitable | eavi ng gr oupPCEHERID0@E66189

e.g. iodine, chlorine or, particularly, bromne, and

P& stands for a suitable teA@orary protective group

for(ghe carboxyl group, for exanple tert- butyl, can

be rgacted with conpounds of fQrrmula HN(R611) 2to

gi ve/TIREFP%RISEL known nucl eophi PR7\0i2@8)7/ 039403 —R7(protected)
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formula X Reaction schengs3, Y,2007/ 039403
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aldehydes or ketones in an reductive amination reaction, such as e.g. compounds of formula XI can
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éf or mul BENM1land/eitR6 Y an b
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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:
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chlorine, bromne, iodine or a sulfonate (e.g.
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nucl eophilic substitution reaction correspondi ng
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The dbdedr@mpbiddicempoldat b fotriurie PM(REM18R612 RN 1LY 1, R612-Y2, 1-3C-alkyl-CHO or

Har1-CHO are known or can be obtained according to art-known procedures.
Compounds of formula |, 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

I 2. removal of PG5 I 2. deprotection !
=Sy S ' N

o (0]
(XIV) (XV) (f)

0 - 0"TNo — 0
R

Y3 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-
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Reaction scheme 7:

(0] 0 (0]
. OPG5 R7 (protected) . R7
/ \ 1. removal of PG5 1. Suzuki coupling with / \
N 2. activation/coupling with N R'-B(OH), N
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(XIv) (XVI) (1)
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



The abovenenti oned conmpounds of fornul ae HN(R61
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dioxa@s, 20esehateelydedaansen, tschgdzs)/rﬁethﬁérte&thOhM\balonﬁfrmP@% leva eholecular
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pharrﬁggoggpééﬂlylt&e@gbga@an be then coupled wi th conpounds of
formul ae H2ZN-O- P& or Il a as described above to give
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As one possibility, salts can be prepared by methods known in the art for making acid addition salts of
amines, e.g. in the presence of hydrochloric 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, or an
ether including dioxane, tetrahydrofurane, diethylether or tert-butyl methyl ether (TBME)), 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

in the art.

Thus, depending on the reaction conditions used, the amount of hydrochloric acid contained in the

salts of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide or
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Swtaglh rtm%grﬁgm-lveraﬁn%m{%méeng%%rtp CRtIES pptaﬂ]nalogously or similarly to
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into their salts, or, optionally, salts of the
The person skilled in the art knows on the basis of his/her knowledge 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. All these other possible synthesis routes

are also part of this invention.

The present invention also relates to the intermediates (including their salts, stereocisomers and salts
of the stereoisomers), methods and processes, which are disclosed herein and which are useful in
synthesizing compounds according to this invention. Thus, the present invention also relates to
processes disclosed herein for preparing compounds according to this invention, which processes
comprise one or more steps of converting and/or reacting the mentioned intermediates with the

appropriate reaction partners under conditions as disclosed herein.
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minutegfingn 8 &Y Pfr?ﬁue%*P 6W'FEQ5‘Jﬂ”P Agd éﬂn'H sirength) P[@@dd%@“dﬁfr%?de‘%'th ethyl
aceta®d. TRAESnAEdFdaytichyieeas @&d%eﬂd@emmwmmelmd@wmw@nmed #hd
evaporageé unde¥ gggubaﬂ\ecc?u%eggor?@éﬁ% ?un‘?%d by S|I|ca 8'&‘%33 hromﬁ%’a y usmg a
gradlw(@f @lt:fé@omtyarwgand inesianeldront M\ﬁeﬂtterylet@lw 450@f Hietitle pergpound as a
white@bligvat er wi t h pol ar organi c solvents (for exanple

e. thanol, ethanol or isopropanol, or
MS ﬁ%:% ‘lfbg 1%%@; one). Suitably, the conversions
'H- NMBNDMSQ@@) |h+rNMﬁ§ EMSPreMt 3. dN(sc3); HE2 [dad ¥ 128 HoutH); 6.54 (m 1H); 7.25
(m, Janl%|1q1\ﬂz°§ﬁi ¥ 49%q, g,ug{ 1 8L ¥ 7070 ( Fﬁeﬁﬁf?%s\(ﬂ“udh PHE 2H);8.96 (bs.
I'iar per se erson ski n the art

eXCh%@P%% 18k 1P B épsi ?f‘cf‘ﬁ“@eﬁ*?'% Khows on the basis of

hi s/ her know edge and on the basis of those synthesis

Exa

scribed W t t he
2 e S S NN RR R il nc,
0. 1851[@@‘§Eb$ €-phenylinetbaresultpnylest-dyop!- hﬁbe(@trari"gdttoeyrerh?gony) acrylamide (

comdoﬂﬁ/oem 'aﬁﬁdss@vbd ﬁh%@%ﬂ o% m@{hamﬁvﬁiep 3992 §¥Iﬂt§dﬂeﬁ\eﬁ OF@915&S the acidic
al'so i nvent nventi on

[
on o Siger BT ARRETE RIS A e *ﬁtf@gur@.'%grraa? %" fpt pt amolent
tempsratutes The g isSidered.sThaffitiateas &wporafedt Tre redidregocrggaftzes from

methé&rﬁ)q RafR And Y ffﬂ‘f‘eQﬁéganpoWﬂ?]Q@wﬁ(eec tscl osed herein and

are usefu synt hesi zi ng conpounds accordi ng
MS ( T%Dt:FWSO Mhie¥P¥odn. Thus, the present invention al so
'H- Nmel(mes-dspsqorgeasﬁels di,h&d&?ﬂ&ﬂ 1R BESomME o) eeepﬁmmg 11 (m, 2H);
opnds 0. entLon processes
7.32 Ed@prﬁ;g cs)ﬁg% anqeagl conv(ere(XChr?ag%\érE}%/ or
reacting the msntl oned |ntermsd| ates with the

. a {-{ERbfenyRASLIF Pak n¢l R hARR as
3 dP@ZggstedE A s g A Kl S A S

The mefRod s frg p@@%@?‘?”hﬁ’é&"% W@‘pPWéﬂ?ﬂaéﬂQOF%tod'& rgpthod qageribed for

comps e Stdrtirgheat@tatss (13- ieehyl arsuifenynaH-dyrran- 3@ EN-gtatr-ahy dire-pyran-2-
oot gL P S DO, B s 0201
Reacﬁ‘ifd‘?of‘ij'&%fsl r@ﬁ@ tewtw@ ¥oUgar i at i ons, derivations,
Yieldh@oml H@his atdy@RStaRNd adapt ations to t he descri bed

on the base of art-known
MS ( %\%‘X%ﬁedg@ aelg?h}br% @25“ cularly, on the base of the
"H-NIRSRMES 6% 6(1é. @Jﬂﬁeg s dH); 6i58dm. THhpT Btid é=3dp.7iHzh&rend3 (m

6.9 Hg'éﬁ-ﬁl Pﬁdi(fn?h 8% HzngH)PF 8P RNY = 'srb\/#ﬁtzHP'@ 094(§, NS 1 Hz, 2H); 8.92 (s,
artin the spirit an scope of thls i nvent'i on

exc“‘i‘i@e%té?l Hgdoﬁg} (% ﬁ’é?h%%’ﬁ@eow t he appended cl ai ns.

4, (E)-3-[1-(4-Dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide



The foll ow ng exanples serve to illustrate the
invention further without restricting it. Likew se,
wo pootioggs03 conpounds according to this inventi oPCT/RPDISE066189
preparation is not explicitly described, can be
prepared in an anal ogous nmaA®er or in a manner
iar_per se to_.the person skilled in the si.n

e fecina 7 PspEE i HRasRdes ROt ot melpod fasertn
compoomD8tadisg ofatefials n(E)-&[ 1-(4-divhetoyiaraine bereane sutfe/|)alsi-dyrmiad-yl]-N-
tetraﬂ oQ(g Hﬁ5r$2 'yIBx;I t%@r Tth' degg\ﬁrﬁ&uncﬁﬁﬂg‘?b&?g ﬁ@th%l/‘/\/at@ﬁwﬁ laﬁ)' rﬁl

ect present
ambqr'iﬁ}érﬁﬁ 81402 %Rﬁi‘ﬁ‘i?ﬁ ?%‘H't"’%nSPO@rteraWatB’ie %‘Hé’“ésal ts of
Yieldcogsaypals réf crfstaigrul a 1, which are nentioned as fina

i e follomnng exanpl es, their hydrates as
MS @éf%ggbﬁwH 106}5 hs of these salts and hydrates are

"H-NYR (BMEPei6): @d‘Oémbj/ eé Sk 1HHS 49r(es Sk 6|7ﬁ<ﬁédt—|9o%HZ 12h); 7.24 (m, 2H),
7.64 [ hel Hdgi=t170Mhz, 8RY 8@ (&, bxcAbindeBBle PIPY) YITIORELS edhakde@ble, 1H)
salts of conpounds of fornula I',” which are nentioned
as final products in the fO||OMAng exanpl es, as wel |
5. as(E)-NdR+Anfiyapbéred)-3a dtolnent drsadfohylpd ld-pfrroled-g]-acrylamide

0. 1160§<8ff Er Egg [W&e‘?\ghdﬁﬁ?@pq I-Pﬁﬁ%?élglé Elﬁ%ﬁf{ur‘kﬁ@oﬁhg%t&ﬁoa{mc acid tert-

butyl pgfar cqrg]u:)Uf]@{-\anﬁ%ww'gﬁ 29 ralrﬂfg@hlpl@metha@\;@t gmpient temperature. 2 ml of

tnﬂuoﬁia@gttcréa@mrm) ddaddeabhdRe sElitidhod stirke @ g@ RodrOTHeZalkvbis evdporated
reviati

to dryﬁgsrseelmﬁ ltl%iv éesfcﬂ% a%agﬁ]ec&“ Selsof gv% Ihe ws pgaée {s exf?lcgedu e%%gustively
with il gentete Kiftetwatisitie ¢dmbinge prgam@pmwr@y@q@@/er sodium sulfate and filtered.

The fltfald |§P3&Q@tmgﬂlacucﬂ%herﬁ%@@|dﬁ§ |s%rﬁaéll|z&fm#%§laﬂol to give 0.050 g
toluene -sul fonyl)-1-H pyrrol -3-y

ofthqt]tlegerp%/ug émﬁe %ﬁaﬁ of
MS ( £$Dém2pﬂWHTGOMbne 4-sul fonyl)-1 Hpyrrol-3yl]-acrylic
1H-N@ 'ﬁMéé%P%‘é@‘és%‘—% 434"8% %&aw%%é’a%% blﬁ‘) §5ﬁ1§_} ﬁwg 6.71 (m, 1H); 6.90 (m

I'or onet h enper
1H), R RUBITER B rafh @ THDVED e S %%?@X@haaﬂeab'e 1H)

oxallc acid chloride dissolved in 2 m of

6. Fﬁr@ t h:nsor]ydftil @ ﬁ)(?\gﬁ)éldr 81% S@foaglq HQ'Hqur Ejyl)f-a(():F'yIan:%'ldg
The @tquusnéfdnywesar‘awn)dﬂmmbm menamqusstpltmqr reethdcoatesdriped for
compghrﬁbué fith tha—gﬁd'ép% tlﬁgt tk%fpr&ﬂJHﬁQ B§ by 8y Q6lgerflash 8fbHatbdraMMly using a

ren %Wﬂ% are ad an ex%ra&}ed with ethyl acetate.
gmmTﬁQ ¢ W%BaTﬂﬁﬁﬁy@ piage! 1% i ed over sodi um
Startisg hbtials: {Af EEB-\[\G@‘pdmyirmetFn@eéulfbmw}ﬂ ¢tpyarod3-ylp&ipoylatied-phenyl}-

{ i [ | Vio S ;

carbérlrﬁfi%;lci %ﬁ%ﬂ@hes@?rgt gg)?grgihég S(gﬂr{? gg C?Hzg}rél éidq ﬁélﬁ,ﬁ'Fgf(Z ?HI). R&& tion
condigenshiogMderarszire. @tPurfet hanol from 98:2 to 6:4 to yi el d

Yield00.657Qy, ghied cridi@s titl e conpound as a white solid. %S
MS ( %ﬁé@ e (M—|+ 1009 ' H NMR (DVBO-d6):' H NMR
8 2 37 (s, 3H); 6,12 (d, J= 15.9 Hz, 1H);
'H- ngRsmM@ﬁTdeslm)go (5, 2pl 50(1,@ egehameajgle;_&H ©.5f ¢ mw-@? Hel, 3H); 674 (m, J =

6.7 HS; 21—8*'!?90 @Mi); 708 m( B H%m J- 535026—@,7314 m, §; 2514z, 6.7 Hz, 5H);

) exchangea
9.25 @x@ﬁaﬁ@é%‘?é 1H 2
N- Hydr oxy- 3- ( 1- phenyl net hanesul f onyl -

7. (@/—NE(QJA'nﬁ ﬁy-bhérﬁ/ﬂ[ﬂh -&%giipqgnyl-4-sulfonyl)-1 H-pyrrol-3-yl]-acrylamide

The method used for preparation of this compound is analogous to the method 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.



0.189 g of
(E) - 3- (1- phenyl net hanesul fonyl - 1Hpyrrol -3-yl)-N-(tetr
w@boodnsgays an- 2- yl oxy) -acryl am de conpound A2)PET/BP2006/066189
di ssolved in 50 m of a nethanol/water (3/2) solution.
Then O 102 g of the acidic -#dn exchange resin
Yld(g$ %ﬁt | R15 are added and the m xture is stirred
'elct BUrSEE anbient  tenperature. The mixture is
MS (E$I):t4e4.e(MHThe f| [trate is evaporated. The residue is
"H- NMRXﬁM@b'odaﬁ%o sog}chﬁﬁg{eQB\QoiH teP?eQ('mVQ D?Mﬁz% 7§|1'|‘ze3H 6.71 (m, Ji

e c oun e crystals
= 1AMk~ Q@UWH H-I0R. (OVEOHE6Y2:= &6 b 14, 7421—6” Je: HHedfz-”HZ
6H); gscsélcﬁJ;—HEHdeﬁbJ?@s(?ng_'Z%rgztD&H goggi E/H]S@hﬁﬁHngbfm
' m = : ;8. s, exchangeabl e,
eXChalnE%ﬁtfle’fH?GO (s, exchangeable, 1 H) 3.
(E)-3-[1-(Bi phenyl -4-sul fonyl)-1
8. H ®YN(@lamind- bhed}h)@lﬁ f(@-m{né'%ﬁyflé{&\ﬁa%lﬂéﬁzém%ul'ﬁ&{yhﬂﬁil Mﬁﬁfﬂ-s-yl]-
f or preparatl on of this conpound is anal ogous to the
acrylg®idéod described for conpound 2. Starting materials:

The ro&thodrsed fd; bieparamyl of 4n§dd)hfp6m‘)d| i3 addbgRyd tb@ﬂ\e Bethidd dd¥er{dee fdr

h d und A3 150
com?g)y%(ad g |tkﬁt¥e e1<0/salaotn>{ha(?§%)fr?c%8 |?Tf)lL;Tr1|ﬂe§ n%crﬁ n?rﬁfng ?téyg g%%atzla.
Startigy mateR@ladﬁ{(Eh%bHonImetbyi@mmpi@@men@m\y&ﬂ Urperrolswllrﬁdimoylammo}

enyll-&lrsbmiQadidtik & ( u 14 0 m$8E ml). Reaction
pheny(L S CHBNCY, ﬂ%gp@t R (Dﬁgﬁade)dyw e )(Od FIEALL M. Rezo

°°”d'&&”s PORYCTRETEES(FH NNy . 7,31 (d, J = 15.7 He, R H;
Yield70.4® d pple JedorysGal® Hz, 4H); 7.70 (m J=6.6 Hz, 3H);

MS ( ES|81¢1(Q(MH Tof0 Hz, 2H); 8.02 (d, J = 8.1 Hz, 2H);
exc @%eable 1H); 10.60 (s exchangeable

1
"H-NIYR (3M %%E*Pl 3.001s. €l B 9fes: WP*@HQ%?B'%%'M@K%W%W iz, 2H); 6.79 (d, J=
9.2 leml}o%gﬁioﬂa J}éJé]ZINizhyzdf&XHz agt y$ 8 Rz 0B ) VIL @) 0/ 9396®|atJ2 = 8.6 Hz,
e or reparati on
fﬁr%"“ %g o“gnS)ZHZ éﬁéggfss &9 %ngteﬁ@ © hodpdegcri bed

for conpound 2.Starting materi al s:

9. ( EH)E X: I-ifh'rc(%i_:fhr[?—‘((tb‘hﬁmim'zﬁ\{m\.ztﬁﬂﬁmethyl-ammo) methyl)-benzene

S“'f°(‘V'ét%WEﬂ"G'YB;ﬁ°5)ﬂa’2'd9l oxy) acryl ani de (conpound Ad4)
81 m§ Of BOB-(pr( [Qﬁﬂl-hlaﬂl@lﬂwyéﬁt@l] natr/- é@ﬂo%e}wzene&ﬂi@ﬁﬂ-ﬂ-ﬁbyrﬂo%l -N-

tetrah)édropgran- -yl?ngacdylﬁgg ‘ScomBOLII d%ézare d|ss<l)? wﬁrger a [E@flrjo?%\ﬂer addition
of 153861 @ 1N RKirochiono ofid thernNiRe (<DHBEr %)21 h@Jrl'Ehe(l the rgaeﬂoq@n@re is
evap&'ﬂéte& 'I"Fl)aares(ﬁjué% W&Bhed wit ethﬁ eg&até fnd dhied queZ viuumZdr) 50°¢. 24

m J, = 6 Hz, J2 = .7 Hz, 3H);
Y'e'd8§B§§9 (Hp)ﬁ@ye' csf?ﬁ geabl e, 1 H), 10.59 (bs exchangeabl e,

10. ( E()E) 5"[‘( .?4'Me@arﬂlnsnlﬂ@[-ger{zénéshﬂhmﬁm 6yr$61|3fﬁfw lh}/dr:l)xy -acrylamide

-pyrrol -3-yl]-acrylam de 0.
Proce(dﬂfe{E(E) 3-[1- (tol uene- 4- sulfonyl) 1 H-pyrrol 3-yl]-all

The rﬁétﬁk}d B8t 0 )o PéRtb) oAk Rembdina el dhalbgdusto b imethogsikeibed for
Compg ound A5) are dissolved in 20 m of

or onet hane at anbient tenperature. 2 m of
Startipg rrrateu@lr Gaddt-{“cDimethalamremethytenaefgedioanit!H-pros &y N tefrahydro-

pyrar-SyI&ky)-bégEmicecohpoliUk10) The sol vent is evaporated to
dryness and to the resi due are added 25 m of water.

The water phase is extracted exhaustively
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



with ethyl acetate. Afterwards the conbi ned organic

phases are dried over sodiumsulfate and filtered.
wab@70s4403 ate i s evaporated under vacuo. Then PETEEP2006/066189

residue is crystallized from nethanol to give 0.050 g

of the title conpound as wh+#®-crystals. M5 (ESI):

coole?it%%&é%&rg%{%g?re 'ﬁlgfé\l y %gc'\t/ig??{aﬂg%;ée ?eg%%%?ﬁqe%i% vef‘rc'uf}r% Offwhite
cryst@ds 9@0( mng) Jof H)E)-311-4BDifmetylainimoniattyl-bnzeddd)ifonyl)-718-pymgl-34y1]-N-hydroxy-
acrylmia%gm%gta(ngd_ J =8.3 Hz, 2H); 9.20 (s, exchangeable, 1

1H'N{’PB) (2@ Wbz, A8 NS Ph é iy 13-(8-§ - HdaryA 46ele i €s'te) 1o tpy(P- hH. J = 16.1 Hz,
CH=GH); 37 (R t B: XLy, 220 Yd, am, de 16Tz, pi=loegl 7svaeh, i of Ar-H), 7.56 (d, 2 H, J

repar.ation of thi i s_gnal u th
- 6.} ROt 0P DG Har 7 SR Giadtink 8Ot H-Fha Sl Giehaneatle-H)
10.58 (hat1 H.leechangsdbletH)i s purified by silica gel flash

chromat ogr aphy using a gradient of

di chl or onet hane/ net hanol from 99:1 to 95:5. Startin
1. &Nt ysirexy-3-[1 -(4-{[(pyr|d|n-3-y|methyl)-am|no]-methyl}-benzenesquonyIS]-1 H-pyrrol-3-

yll-adrdtainide) - 3- [ 1- (phenyl net hanesul fonyl - 1-H pyrrol -3-yl)-a

StartilF!% 6% é%rﬁg]oung%ﬁ T HI%T%%&\%% v(\:lfz%tar b@amalb% ua%fggﬁ%§ I&)rt'e.-ﬁ;%%ﬁc%{wlis %Sa?oeg{)us to the
meth@ibdrstiited forcompunid nhe arusisrpradeiptie peie apaiigh 8% biegical testing.
MH+ ¥isekd: 0.037 g, white crystals M (ESI): 382.0 (M)
"HNVR (DMSO-d6): 4.90 (s, 2H); 5.01 (s, exchangeabl e,
1H; 6.58 (m J =5.7 Hz, 3H); 6.74 (m J = 6.7 Hz,
12, EHIN-HBIrey-3-[m-(44[(H)-indd)-8-YInfathyltarhinp]-methyl} {benzehesulfongl)-1H-pyrrol-3-
) . 7.34 (m J, =5.7 Hz, J2 = 6.7 Hz, 5H); 9.25 (s,
vi aég%%dzegeabl e, 1H%ﬁ37.
Startingefromcerpronif Ad2. Sheemgthyd sbigh canibeyiechipl tha Pregerpiinmys Fnalqdoys to the
methyd di&brib%dy&r]coraﬁ&h‘lh @mr@&rudﬂlﬁocﬂ?ﬁi@&ﬁe g&R@h fP biological testing.
i+ 2. g{ggr ation of this conpound is anal ogous to the
'0d described for conpound 5. Starting materials:

(2-{(E)-3-[1-(bi phenyl -4-sul fonyl)-1H pyrrol -3-yl]-all
13. Jﬁ B }12 im‘ln)e't -m&suﬁ&jl A ri'cn L-NRFE®%y-acrylamide
3. (Er(PisEenz) (0 YRR SuBEN (5g§m$,mrFA§(5 yae
Startigg from gRRYNe A1 & JRITENeMYhIch aadm e PEPationds ArslRagus to the
methde201bat 63 340 Bour€Cs/ EP2006/ 066189 -44- Yield: 0.061 g,

MH+ WY %q crystals Ms (ESI): 444.0 (MH#) 'H NVR ( DVMSO- d6) :

4.£3 ' (bs, exchangeable, 2H); 6.58 (m J, = 51.4 Hz, J2

=7.5Hz, 3H; 6.71 (m J, = 1.4 Hz, J2 = 6.6 Hz,

14. HE)-NEHyRPoxy8-{1J4-(isoButflaiitno-shéthyl)-Befzehlés ulfbnifl)-1H-pyABI-3-y1 -

J, .= 7.5 H, J2 =7.7 H, 6H; 7.78 (m J = 7.7 Hz,
acrylamjde 7 95 (d, J = 8.6 Hz, 2H): 8.08 (d, J = 8.8 Hz,
Startidrfirom @or2Boups A14 execiheathgeatitiecanbellus@ for the preparation is analogous to the
meth§<fée‘sNﬂ 3'{&%&86%9%03" )-3-[1-(4-di net hyl am no- benzenesu

on H pyrrol -3-yl]- acryl am de
MH+:378.)1/ Py yll y

15. (E)-N-Hydroxy-3-[1-(4-{[(1H-indol-5-yImethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-
3-yl]-acrylamide

Starting from compound A15, the method which can be 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



The nethod used for preparation of this conmpound is

anal ogous to the nethod described for conpound 5 with
wo b@7e3mept i on that the product is purified byPCT/EP2006/066189

crystallization fromethyl acetate. Starting

rrat erials: - 46 -

Starti 7 fré&w)o]"npg r]:cliaw% ﬁ\grw d v‘%" (o Q)enég(?g)émecpr%t{q %mn Is fn% ogous to the

methDCEd'ﬁtscrhhﬂati)%rcemb@md(Qcon’pound A8) (0.141 g), CH2C 2 (10

mH+Hhg 1TFA (1 m ). Reaction conditions: room
tenperature, 20 hours. Yield: 0.109 g, pale red
crystals M (ESI): 411.0 (M+, 1009 ' H NMR

17. ((@N@@ dﬁAm|n3nQﬂ1y(-Benz§thulf3nﬁY1IQ&yrr&DG;'y‘I]iNg@ahix%ac@thlde

Startu?g %%rm i:g%p ind %E the7 nﬁzhog%rch bgf L&gd ij %\e pieé)arg%?_lzs E%?_Bgous to the
methqd degeribed fQr corﬂp%d 6- Hie cryie pﬂ)cgctﬁs pyrified BHyashing @it methginol A solid is
obtaifeddn b8% yidd. = 9.2 Hz, 3H) 9.74 (s, exchangeable, 1H) 9.

N- 1-[4- 2-(1
Me't'rlg-sl‘% o?;%% 2%?% (gt §1yl ][ m(st( Lyl (am no) - met hyl ) - benzene
sul fonyl] -111-pyrrol-3-yl)-acrylanm de 81 ng of

18. ((@-NQH 40)[y43' [(1 (([1 %yﬁlc:hh'u ){I‘-@the%eydlaon?i) qM'dyrrmai W |acrylamlde

bénzenesu
Start'(‘@ g@m &PIWB‘?U@EW 5ﬁhezm9‘h%‘§<‘9")"crh%q“)ﬂea‘ﬁ?‘ﬁf°@%? B@ﬁﬁf@tﬁﬁ‘ds Agjogous to the
methéd €esdiies dricedpoundD. The rehctib® bh@ne|s.paAly te@tipoadieti dndame re@fiting
15 m of 0.1 N hvdrochloric m xture is
suspd@iofl e e BB BB LTl Sl 1 M et are i s
Meltirgraptsr2d@ 821 e residue is washed with ethyl acetate
and dried under vacuumat -50C. Yield: 55 ng, pale

y solid : .
19. )N S T PRIt P BRSNS YR aprviamide
Startikl figm cohp@my Al 8, KhdhypelthakwhiaTeayl bavselisfor tRe pepatatian imianaldgeus to the
meth&@&%&@ﬁoe&ﬁ&@o% unk @ pr eparation of this conpound is

ana ous to e method described for conpound 9.
Meltiregt Rint; ésr?dt"@rq al: (E)-3-[1-(4-Dimethyl am nonethyl

- benzenesul fonyl)-1 H pyrrol -3-yl]-Ntetrahydro-

PYY A5 Anth Sy -t
20. DR BEL AL B o LSRN R PSSR forvamia
Startipa fioh sorobauai Adel thesmetbopd whieh captne used fof the h@p@remowtﬁlogous to the
metthﬂé&Bnde@ fRbAbARE 2?00260“ ng to the gfgcedelesanL

descri anmpl e is suspended in

Meltin Wo%g%é%g 1.8 nL water. The suspension is heated

to reflux until the residue is dissolved. 1.9 nL

IRQYs I ] i

SRR 5 R BBA i fermc
The compoynglds egPared Bdreatpent et (¢3! &‘rré/”f“N?’tyéP%’&e'Eﬁ?U@ﬁ‘&@'ﬂ igyrrol-3-
yl]-all@fd) | driieo HpR&TyDderbbiBicGitid @eh-Rty e a6 dompdohd Who)tiredioxiny SiteHE 1. After

601 nm) . of : :

the ré%ﬁﬂ"-”é%?“(eﬁl’-tﬁ Are?yt BIRFREIRS IV MR ERS N Pony ! ) - 1H pyr
Meltirgopoirg-APRT7-2QR BYelr oxy- acr yI am de are obtained. 1 H NMWMR

(200 Mz, d6DI\/SO) 6: .13 (s, 6 H, 2 CH3), 3.46 (s,
15 (d

22, (EvN (2-Anz|no -phenyl)-3-{1- [4 -(1H- p)}]razol-]4§yl) be‘ﬁ%enesulfonyl] 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



CH=CH), 6.57 (bs, 1 H Ar-H), 7.29 (d, 1 H J =16.1

Hz, CH=CH), 7.37 (m 1 H Ar-H), 7.56 (d, 2 H J =
W@2@7M2940Ar - H), 7.69 (s, 1 H Ar-H), 7.93 (d, PCHEP206/066189

8.8 Hz, Ar-H), 8.93 (bs, 1 H exchangeable-H), 10.58

(bs, 1 H exchangeable-H 1147-

(E) - N-Hydr oxy nmet h am no
Start P B BH 2 B9 1R (P pocor UF proge By o0 (o the
meth@t dastiiied fdrcompaom®ound Al 1, the net hod which can be
MeltitSshtf Qb1 ?.@Tpéiﬁtg%t%%i’@n is anal ogous to the nmethod

escri bed for conpound 9. The crude product IS pure
enough for biological testing. Mt 413.0 12.

24, ((E)eNWdWyWM-(&p&&d-(m&-»{l{tlinabhdrﬁct@éuiﬁnylb mmpwbl}a-wmw]anm
Starhg? PXT}corQE?fS'A%LE' f O”t)ﬁdd %%ghl- g% be usecf'fﬁr%, &ﬁparﬁ%n IS ana(l;"ogous to the

om Co
meth@%@@cmh@ﬂ erh?emp@L@s&r Bhe mchscrmﬁaillzegfﬁws thegeadtien mmwehod

Meltilesiit] 8¢ d-1fsgfc conpound 9. The crude product is pure
enough for biological testing. MH# = 449.0 13.

(E)-3-{1-[4-(Benzyl am no- net hyl ) - benzenesul fonyl ] -1
25.  HEpYNrHyolrexy-3/11}(4-Ny g ol oydybeazampeb aifinyy)-1HStyaol -By§-at rytamide

Starhﬁ?ﬂprﬂ %qu cﬁ%g AZE hﬁe HE&Q@Qh.XW&a%%%@& %ﬁthgﬁ garfaﬁ)crn |£ %%#ogous to the

eparation is anal ogous t escrl
meth%%glmqea fay conppund 941he o_[udf@roduct is purified by washing with dichloromethane.
Meltifdoir- 1egdri@8pS- { 1- [ 4- (i sobut yl am no- net hyl ) - benzenesu
I fonyl]-1 Hpyrrol-3-yl}- acrylam de Starting from
conmpound Al14, the nethod which can be used for the
26. plEFNAR-Aminerphenyiriall dopvrdind-w-thiophaseRerylfdny1 il-ppol oyll-
acry |g,qmgound 9. M+ = 378.1 15. (E)-N Hydroxy-3-[1-(4- {[(1
H i ndol - 5-yl net hyl ) - am no] - net hyl } - benzenesul f anyl )
Startipg Forp P@T‘E’O“@d ARG t%‘t?‘?‘i‘%ﬁr‘f"@@‘ @“é’ﬁt“??fbfof e ﬁﬁ%ﬁﬁ%‘dﬁﬂ”%@S“s to the
methbdéeshiitiel ddt coalpalnd eanrheeradseids fuoified hevgshiap efeakude pradact with ethyl
aceta@g}al ogous to the nethod described for compound 9. M+
='449.1 16.
Meltingeyani- 1y drid&y¥-B- [ 1- (4- {[ (pyri di n- 4-yl met hyl ) - ani no] - ne
t hyl } - benzenesul fonyl)-1 Hpyrrol-3- yl]- acryl am de WO

2@%0 Ly?ﬁ’igéxo /m%i?é%%qﬁégﬁ&%ﬁ]ghbe%gngt ‘?f”\ gﬂ}l Byrr%?h%yl]-acrylamlde
Startlpg éparcanpond |A§6 dmanelgodighitiocantve usmfphtod pwesrehqnbedﬂa‘lagpus to the
meth@ﬂ@@#ﬂé@ ch-corM?HUna 9411?%' tike compound is islolated by freeze-drying methods.

Melting point: 168-170°C

28. (E)-N-Hydroxy-3-{1-[4-({(2-hydroxy-ethyl)-[2-(1H-indol-2-yl)-ethyl]-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

Starting from compound A 27, the method which 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



17. (E)-3-[1-(4- Am nonet hyl - benzenes ulfonyl)-1
H pyrrol -3-yl]-N hydroxy-acrylam de Starting from
W@ ooposmds B6, the nmet hod which can be used forpP¢h&P2006/066189
preparation is anal ogous to the nethod described for
compound 9. The crude produe#8ts purified by washing
' nmet hano obtained in 69% yi el d.
33. mgﬁ-f\ll (?I &nﬂ%(? Ht\enyﬁz’&ﬂ1d3-§%pyg ci-g-yl) -benzenesul on)X]-1H-pyrroI-3-yI}-
acrylamjdeN- Hydr oxy- 3-[ 1- (4- pyri di n-4-yl - benzenes ul fonyl)-1
H pyrrol -3-yl]-acrylam de Starting from conpound Al7,
the nmet hod whi ch can be used for the preparation is
Saltszof dEb@@u@roe%?»t[héB pytistiéyl-triapbengrggulfenyllcbhpysiatd-yl-actfamide with
hydrB&ﬁ&ﬁdM mxture is partl y evaporated and the
suspension is filtered. The product is ,
'%*r%t/ CHETEE il gwh%rt?r‘-’r 3R ¥ W@mb%?'h?‘%ry'am'de? compound - with
abouQOl.Q e@s2Rbt %rol:@lorlc( dc)d- MNehHgshie oty h8-fied bpek: (1

200 rﬁé‘ 0 %Q;L)@ ﬁ W}IRW| %&S@H& g%ﬂ%‘r‘%} tg'thefprocedure describe éi Héample 24, is

rro - acry t ar rom conpoun .
SUSPQrﬁ*Qd ifet Wbi’d ) df%i’ﬁ ohmeirged areprddehd hﬁr’séfﬂff‘%‘?ﬁ i§rheptgd to 80 °C and
shrredlﬁﬂk'p@ﬁls ht Qﬂér\hﬁ'ds m@fsb%nﬂﬁﬂé cbd@rin fa0 iceGRMP Db s filtered, washed
with %@ﬁ WE%%Q” dned ov%rmr%) %nlégk?%ctjﬂm YeIIO\g cnysfls (120% H} are obtamed with a
melting gaimi pf 17241 7r==+ ‘éy’fhe@pmeowi]co@@lnw é@mm HCI/rs‘plaﬂ@ pAY Wtr\/@mr

compound A19, the nethod which can be used for the

Salt 8@2%3{1&5&21% nq%kﬁﬁ%ylﬁ*uop&a%-%{s‘@&%?/gé %Sé/crlroll- -?/ﬂ-afcroyliamide with
hydr(>cEI'a)|erMe(c1’dAm no- phenyl) 3-[1-(4-pyridin-3-yl-benzenes

1000Y! tngny h;’/'!{ Bﬁ/ri [ﬁés ?yr?’é#n]-Z ASEiY I M-9€ R R 1S BIRRYN A abSiamide s

suqurr@gq! ?r‘E)Q oL [hxdregquwraic@ iy isgprppangk S motle s hef wyiepanpion is stirred for 2 h at
roomh'erlﬂyérétﬂ}e- 3he ¥blyerilid &H@Wa&aﬂ] 4ha Hthed !‘t%l&iMé )s SRpéHABY <|'h 8& infll isopropanol.
After&ﬁ rmgk? % ﬁlit eryst% rs%h‘t?r}%? ?ﬁ‘g) riclac?nga%p(Lgmgﬁ%%,}g;e crystals* (730 mg) are
obtaipade Elheiomppens! doniains 01 eqsudrosimicabsmete. Mel ting poi nt:

1H- NM9z9(230 r%ﬂ% d%%l\?@@ éE)a W@, % #mﬁPJéJﬁ?r@H rHS 6{611 Bs4'1(1—ilAr- ,7.25-7.47

ol -4@{ enzenesu fony&}q pgrro - -y }-
(m, 3e\'b ’1 QHH 48r- 5ﬂ?|9§g1ﬁr6hﬂb6ﬁﬁ@ dmad't, 3 fhid). AOB b H. J = 8.1Hz, Ar-
H), 8B h HaRr deHyed)f or the preparation is anal ogous to
the nethod described for conpound 21. Melting point:
232.3-240.9 C 23.
Salts( ¢f)(EB3{ 14(Binptyéaminorgethyi-fenrgres ulfonyhytH-pprecd-3pillIN-Ny drpxy-acrylamide
with Kyareehiyli@adige WO 2007/ 039403 PCT/ EP2006/ 066189 - 47
arting from conpound A22, the nethod which can be
used for the preparation is anal ogous to the nethod
FormQresamdagrtoffaiydreeriphae Rt 8. (E)Ve| 1t mem@giaminométhg-bbhLond€ulfonyl)-1H-

pyrro%-%-ﬁ-rhyg‘r%xygg’c%/lamide:

a.) Form A polymorph with about 1.0 equivalent hydrochloric acid with respect to the free base:

200 mg of the compound, which is obtained according to the procedure a described in Example 10, is
dissolved in aqueous hydrochloric acid (30ml, 1M) with a drop of methanol by heating. Now it is cooled
quickly by means of an ice bath. During the cooling procedure pale pink crystals are formed. The
product is filtrated and dried under vacuum.

Melting point: 215-219 °C.

Content of HCI: 0.95 HCI/mol

Yield: 99 mg (pale pink crystals, cube form)

X-ray powder diffraction pattern: characteristic peaks of this compound are substantially summarized

in Table A and substantially shown in Fig. Aa given later in this application.



24.
(E) - N-Hydr oxy-3-[1-(5-pyridin-2-yl-thi ophene-2-sul fony

WO »601/08%4pyrrol - 3-yl ] -acrylam de Starting fronPCDRPDO6T6189
A23, the nmethod which can be used for the preparation
i s anal ogous to the method-d@scribed for conpound 9.

The product crystallizes fromthe reaction mxture.
A'te”k?é' $Y'ng point: 181.3-182C 25.
b.) Fqrég)A péiiriyaprondth Do [itlh-{ daupypleatzinidrothiric-deeinzibnespecttd iayres bdse:

200 ﬂ&%ﬁer&almpguﬁ’ol ]NF\I@I’? %wb%meggcch fg tb % p“chQE'&rSQ'EﬂQ&HB& ﬁ‘%ﬁample 10, is

ch can used reparatlon
d'SSOHﬁ‘ém(?@H?%‘Sﬂ%dr?%@”C et ﬁ)@aﬂ d&4 with Bg@ppéeth%rm@angg Novrppeadded
slowlg Istigtepyp etaetC5mi). Thirerared fomtkdhyo wRebS. MYis\miktlre is evaporated at 40 °C.

Durin?gh%\lg% E‘E%m'b?d?;gs héYS' Ee fgrg([eggl EJy y/g?a% KO\%%% e@%}o?gi‘op] is stopped and
the mpxiuge jsfaepiod jo rszormiew}er%wre 3Th9|p]<1dugt¢9r iraied ens %@@wmqeﬁ gaerurl@m
MeltiSgPsareUN 6-24A2 %5; doR@ntBrHIN @, asﬁﬂcmﬁoc @Bntbﬁs 35 gd; % Qt gvtaigef

p pa tion is a s to the netho escri pe or
Yield; {ﬁﬁ&ﬁa'eﬁ”"wﬁ%s?%r B%E#é rs purified by washing the
X-rayowder diffrantiae patigimt bhasadtayistic peals efttis cavkroundhere sabstantially summarized
in Tadid A 2 %Jﬁ!sta%gallg'ghown in Fig. Ab given later in th|s application;

4-or hoI|n 4- t hyl -benzene
Do A 08 CASBPF b Eng P U Y Paciohe! MSaPPPg 7 Biptantaly
sumncaoiagbin ITablARGgivenatenie thiscabpldatioh can be used for the
pr eparation is anal ogous to the nethod descri bed for

mpound 9. The title conpound is islolated
Former w@rm%ar{ydrﬁﬁlwga§alt %WE{@ Hg(4rgype{ylammeg1etfyld@n%1esuIfonyl) 1H-
pyrro(E)'l}-NLthi;eatyy@m@d [4-({(2-hydroxy-ethyl)-[2-(1

%hwnéggoqesup%!von {Ej%nt)ﬁ %_E%Wﬁ[ég h@%%“? c) aC|d vY|tg rhes(pgcté? the free base

200 mg ofiinecenipeuifed Wac2 i obtaled geaoring tmedwceéwe Bé’e%'é@j m(ﬁxample 10, is
dissolvB& mFHq@&ﬂJ"s&Wr@thldr@ agh @do@mqm&) V\litﬁ) atdhfp of FRthB Rl byl BSiRY. t[ﬁﬂng cooling

overrygﬁ\éto ro?rﬁ g nbngFngﬁ H% p@gcrygtsp g{e é ﬁ}e c&{sFaYs %?Hl?erecg%@ di|ed under

vacu@n avi¢liinggpofnt: @a4-22miso Gactem®f HEN 96 bid/owi: ng conpounds may

Y|e|dbp37pﬁge@§|@e,q1k\épy§tagymh@,shl]s rout es which are anal ogous
nt hesi s routes resultlnkg?)toth néples

X-raythWQ%' d|f%t|or( ;Ee)ttem_ %c&s@tmgpe[aﬁs ?fé W“Qﬂiﬁd glre)ep %H@@ﬁé@manzed
in Tabik Bamy Ishewh ikFjgyB ookr Btey In|thiaepylicativhde 30.

Differ%RaT %#%m@@aﬁﬁm P‘bé r%oa% IL@caK&pwﬂ‘ela%ﬁ‘ mgdbo%po&%%%&annally

-acr
Sum”mzecr\m( abla R Qﬁ‘@”pﬁ@ﬁwhjs @pr%wrs pyri di n- 3-yl - benzenes
ul fonyl)-1 Hpyrrol-3-yl]-acrylam de 32.
Furth orn’w\é gy%rltg)éyi%j 3%4‘&12I§H1ge§/mr?mometkjyl Renzenesulfonyl) 1H-pyrrol-3-yl]-N-hydroxy-
acrylwps;/wrtrowdsloplppcwyl am de WD 2007/ 039403

Salt Bmtﬁgéﬁgﬁi@%@&%omtk@ﬁoeng&esuIfonyl )-1H-pyrrol-3-yl]-N-hydroxy-acrylamide with
cboul e B MBS 2o B8y o1 -3 y11-

200 rw;pfymeamnubeund which is obtained according to the procedure a described in Example 10, is
dissolved in hydrochloric acid (20ml, 1N), acetone (5 ml) and methanol (1 ml) by heating. After cooling
overnight the solution was evaporated. During evaporation crystals are formed and the evaporation
process is stopped. The mixture is cooled overnight to ambient temperature and the resulting crystals
are collected by suction and dried in vacuum. Melting point: 217-220 °C.

Content of HCI: 1.02 HCl/mol; Contains 0.82 % wt water;

Yield: 131 mg (pale grey white solids).



Salts of
(E) - N-hydr oxy-3-[1-(5-pyridin-2-yl-thi ophene-2-sul f ony
wo »eotiBgays rol - 3-yl]-acrylam de with hydrochl oP¢ TERD0E066189
(E) - N-Hydr oxy-3-[ 1- (5-pyridi n-2-yl -t hi ophene- 2- sul f ony
' )-1H pyrrol -3-yl]-acryl am d8) - conpound with about

Salt ?)F 3ggg-g1i§é?5ir%8%la%dr o%hége:nk%egﬁ ﬁ%m%pyr{ﬁﬁ-g-glﬁﬁfr‘gg%xyy-gcerylamde with
abouob$ equietknbinciorxctibmgaddwithresgertde éélree beeescri bed i n
2,04 Eéﬂﬂ@!:(ﬁnp% nd '\Aﬁnchmq%%drangno%e r;roégdmga de§cr%€@ﬁ’ﬁ%xginple 10, is

met hanol are ed. ension 1s _heated t
d|ssogﬁ@ in rygropf?lgd: agld ﬂoﬁ- z:frkgrmeéh@o 1I /gp?ré} \}\)a;l'@%w tf\ehgalunon |s neutrahzed with
sodiugUIsderise eslutiod (CON)] B dofutieris IIy@ﬁhWZﬁthheTrbﬁJlts@sbldj is Suspended

d
oo 8 5 A o 05 SRS
Meltirg RQ'Fta'ZWT?é?tQ ng point of 172-175 C. The conpound

ContéHo Bt HEING 3DHSIh @ I driedidsd vwandvaker0% Wt water. Salt of

, _(EjE’)-I\I-% 3-[1-(5- pyrldln2y|-th|ophene23ulfony
Yield 334 1jg ??ﬂw)\% yl]-acrylam de with hydrochloric acid
1000 ny

Salt Q)E) EEE-WQ"[Q%)! %mﬁn%nﬁ@ypé’ernké"iegulf%nw H- Wrt%pg'%"ﬁ h%dr%%l %{ﬂXmide with

Yrro- - -acrﬁUam de i s suspendéed in
abo“ 6?%‘1‘?‘1%[’ hy@m&E'P'&c 3G i B?pﬁﬁtd?lgle fr(eS bRTS: / 1) The
200 rsgisfpienSinounds waith srobthinko Bcddrdngetd therpbanet iire Appes@ibet i@ Example 10, is

d|sso-l;g§ fé\?/h %gm&m a%|d8¥(919 of l\ﬂtaﬁ a%ﬂ)% otf Qtﬁarﬁo‘?gy ?%?n%?uﬁﬁ?cﬁ%ﬂ%qg room

ter stirrin
temp%ﬁa%ft %i’le@'%‘r’f @Wrt?'ﬁ ?’@P@Eﬂ"”&ﬁ dThercrve@lsiare Wﬁé‘ﬂ%ﬁmd@é% gnder vacuum.
Meltnﬁ‘dr}(ﬁdt&@ﬁézg@ Or'?lgﬁenﬂffﬂCl @3}4&1(}%@4 The co?rpound cont ai ns
Q¢ ic acid/nol. 1 H NWR (200 MHz,
Yield, 131%6&%%?' ok ryt%g 1H J =158 H, CHCH). 6.61
(bs, 1 H, Ar H) , 725 7.47 (m 3 H CHCH 2 Ar-H,
7.72 (bs, 1 H Ar-H, 7.86-8.00 (m 3 H, 3 Ar-H), 8.08

Un|es%?oltqq)1wi§eérluft%df g%‘a%ﬁ%@_ti?aqd(@nhgﬁgﬁ% a;%gq{éffpgteﬂ Spy Feef{i'ng thesolid
produclsem greaiegasy lveesalglupdet visual inspection. The heating rate is between 0.5 and 10°C/min
in a gd—chqyﬁert% pgmyép]oa,lglf@)éd&@xy acrylamde wth hydrochloric
acid: Form A pol ynorph of a hydrochl oride salt of
(E) - 3 [1- (4- D nmetyl am nonet hyl - benzenesul fonyl ) - 1H
pyrrol-3-yl]-Nhyd roxy-acryla mide: a.) FormA
pol ymor ph wi th about 1.0 equival ent hydrochloric acid
with respect to the free base: 200 ng of the conpound,
whi ch i s obtained according to the procedure a
described in Exanple 10, is dissolved in aqueous
hydrochloric acid (30mL, 1M with a drop of nethano
by heating. Now it is cooled quickly by nmeans of an
ice bath. During the cooling procedure pale pink
crystals are forned. The product is filtrated and
dri ed under vacuum Melting point: 215-219 C. Content
of HCl: 0.95 HCl/nol Yield: 99 ng (pale pink crystals,
cube form X-ray powder diffraction pattern:
characteristic peaks of this conpound are
substantially summarized in Table A and substantially
shown in Fig. Aa given later in this application. W
2007/ 039403 PCT/ EP2006/ 066189



-49- Alternatively: b.) Form A pol ynorph wi th about
0.9 equival ent hydrochloric acid with respect to the
wo e@e/okmse: 200 ng of the conpound, which is obtBHEP®A6/066189
according to the procedure a described in Exanple 10,
is dissolved in aqueous hydbpbehloric acid (30nl, 1M
wth a drop of ethanol by heating. Now is added
slowy isopropyl ether (15nl). There are formed two
Startjnigasaterialdhi s m xture is evaporated at 40 C. During
the evaporation process there are forned slowy

crystals. Now the evaporation is stopped and the
A1 i ()-8 E(Totuepgdrsadfony)-t hpmirelelyleacamligmeid The product is

1.60 gb\‘ Eg@-@ﬁ@ol@éﬁg AU &) HPI%roI\Gg@-HHmc eM:e‘il t@r‘t Blﬂylfe@ﬂemoompound C1) are

. cont ent "of ;_Contaln
d|ssoh/egl|n0]0\lvt1l %P@?rometpiaréq 34 an*t[)tgegt tﬁﬂperﬁtgre TQ%] ] @Wfér'n‘gyglpngegc acid (TFA)

are apdegtantl o¥trrad;forX-troass. Prasvebeentds éfapaated dndrpeest endito the residue are added
30 mFJ?Wa@?tT%E \N%felr Bha@g%@drgéta)t&h%s%\g’ @iwghﬁg&tat Then the oHamc phase

tanti al summaril ze St ant
is dneﬂwsqdwmu@‘ate@e@‘ﬂt%s EYararatgdang [ried Lﬂ'}siﬁl[ yacu® ‘odwe 0. 951 g of the
title c&nﬁcﬁdﬁﬂ%@blp@ﬂe ghgaomi.ng Cal orinmetry: thernoanal yti cal

t 0 i s conpound are substantially
Pé éadroldzg/ng ﬁlOdF);bl e Cgiven later in this application.

'H- NMBKWEON@D YriorpRHH0.28 %y’d’r‘tﬁc%ﬂ*bﬁﬁ@l@ 4dmnt J 5.1 Hz, 1H); 7.41 (m, Jy =

3.1 He B, =3z, (4 B RE WM. mﬁemybeb@memew& fz@wh)so%bsHexchangeaue,
pyrrol - ByT] N-hyd roxy- acryla mid a.) FormB

1H) pol ynorph with about 1.0 equival ent hydrochl oric acid
Wth respect to the free base: 200 ng of the conpound,

A2 V\’h Ezg (L?gwﬂéﬁ%sﬁﬁg%th}%r%P3 gp-ﬁl-@t%ﬁﬁwggra -2- l}/ony)-acrylamlde

0. 295‘@1@!’r<61:$7[1o?f196y'@@‘ﬁ@!159@0w*&1“ mVge!-Sy -Acrdlicchcig deastrorad Biin® (152 g of N-

hydrdybeAatidz0@- hy@urel ROBERD) lah@561qyeftﬂétgﬁ§m¢1@ atreQiiHhiblved in 20 ml of N,N-
The

dimetim?l{/ggrﬁ%wde LEﬁ\éFp)fat foel rtgrgpeq'r }d{ teé\gard éésradgecgo 6%1n9 ofl\%i

dimeﬁd)&iiamﬁﬁop@@d)-Pﬂ@@v@arb@d’ml@m’d@pmme (EDCHE)HEECH Atiresid; forvii f@lﬂludat room

tempé%%rﬂhérﬂ@la@de@'OW%Z Gloy Bt %ltr§hyd§)0il-ll byrﬁr@ﬁ% hyc%m{ %)hn@% 8lirred for 2

" ?ﬁb ctlon attern %aracterlstld cg dt ted with
our. /g o © P8 Eeﬁb‘g?%{ﬁ‘tq APFYP- Yateradg ey 'P]e F\“%’i“‘e""@ Kffgeted wi
ethyl sbetate. Tihe oFgagic pBasgiiv@iedloa¢resodium stilfits Taplplt isdiléred And evaporated under

vacucP'TfhE %rrugé]brloauct %Cp%ﬂmdrlg sﬁ?@é 8& 'flg@ltcrhquaﬁa{pﬂy Q{WQJ & érja&@rln of

properties of ound st ant
dlch'%ﬁﬁta?n%ﬂhﬁrﬁ' fﬂ%w r%ﬁ 2fe9Ive Q&P guoﬁthﬁwrlecqiwvn%ﬁ Bt grey
solid Further forns of salts of

MS ég? 3305 I(‘41@;dr>etyl am nonet hyl - benzenesul f onyl ) - 1H pyr

oxy- acrylam de with hydrochloric
"H-NMRi( laMS@ 6y: 1@p m, 6H); 351 (m, 1H) 3.91 (m, 1H); 4.89 (m, 1H); 5.00 (s, 2H); 6,18 (d, J =

15.3 KE)1H3-d5b- M@G@M auk, Q@Eeﬂhyi 1@@%?{1&%%1‘ Q&W 9 HA EHPY30 (m, U,

51e*%u¥2va7véﬁf'5’%q e sl g tos i D0t e prgeaplrolsh: 108

(bs, dyetsmpezd@) 1)y of the conpound, which is obtained
according to the procedure a described in Exanple 10,
is dissolved in hydrochloric acid (20nml, 1

A3 & 61ﬁ‘e(5('6h€m¥5'4'ah'6°'wﬁt1ﬁ'd%!°' ByNN- §tetmbvﬁ'é>awﬁ'@\;g-v!sap<v)e¢crv'am'de
The r6&tRdd Udgd deMl%bél’b@htoleH“sQ:o&@bMdl |Qélné!@§u£&5m&h&ﬁdesweb g

eva atlon cryst are forned
comeBfARELEM 89 sFRiRed S s ol B TP LT BRE WAE v
methanehi ent tenperature and the resulting crystals
Starting materials: (E)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylic acid (compound B2) (0.300 g),
HOBt'H,O (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.



are collected by suction and dried in vacuum Melting
point: 217-220 C. Content of HCl: 1.02 HC/nol;

w@onrasas3 0. 82 % wt water; Yield: 131 ng (pal BCOER3006/066189
white solids). WO 2007/ 039403 PCT/ EP2006/ 066189 -50
Salt of -52-

_(B)- 3-% 4- Di met yl am nonet hyl - benzenesul fonyl ) - 1H pyr

Y'e'dr(g%@'ﬁ’ %ﬂ ng\eryﬁ?ﬂjr oxy-acryl anide with about 0.3

MS ( e\amiwaswm 1B 10dIhI 62sHeO,d400%) Wi t h respect to the free

"H- NMQ%@MS@ 0%91951% éhﬁs&ﬁﬁﬂﬂﬁ%% d(VMhHﬁM's? rﬂbffl—gx@fldd J% 147 Hz, 1H)

accordin procedur e escrib
6.60 {sg1H)T- é%gv vfed6 ?h'zrﬁfdﬂo@w ”brfi o/ dbrd- T 1ty Hand) n%ng%@néf 8.5 Hz, 2H);
8.06 (d11+ 8read, oR); 11.09 (bs TdxeRangbsbisahyti on is neutralized

with sodium hydr oxi de solution (10N). This solution

is lyophylized. The resulting solid is suspended
A4 ex(Epa41-(Aebignethylapaino-bedzenmks wifonyil Hipy rrie -y Ii-Ny(tatahgdrarpy ran-2-
ylox gl:hﬁaq.,;,gg by suction and dried in vacuum Melting

217-219 C. Content of HCl: 0.33 HCl/nol;

The reghrdisAs fo3 PBPaRTRN qhiiseiomPOoYdds analaggus e Wt edesbed for compound

A2 withatht eﬁfepnon that the product is purified by silica gel flash chromatography using a gradient of

dmhléror?wet% r[e n§14 er%ageltf%maég ngrgLhyl - benzenesul fonyl ) - 1H- pyr

y-acrylam de with about 0.7
Startleqmatﬁaalerﬂi Wd@cﬁdmtmﬁarwmabqerdemutfwyr-é*slpmwl 3tyh)-achic figig ompound

B3) @aeoeg ﬂ@@tmz@ elo73 Qﬁtreﬂm%e(ézsgm' BRIFi( ’ﬁo@@t@d‘ﬁgl ozg% g), O-

d|ng t he procedure descri bed
torafigro-g §§r8P@é(Hh¥dfPXM'§@WSé‘P1P”6’r9 cRegefien aGiRNS: rpoRyEmgRERte. 1 hour,
roomd¢roeraifireet7taosl by heating. During cooling to room

t rnight crystals are obtained. The
vield, (?WJ I%élgaer%esg}écgl | ected and dried under vacuum

t41% (WAidi)336.04WbL SHle@;108%ht ent of HCI: 0. 74
'H- Nlbll@l DMBbrd6)(l1®1Qm dlﬂmg (4, BA); 8.50i mkmryszmw&)-l A5l (@S $H); 6.19 (m
r t i ) t r
o A TR e OB P PPSRATRL L8 04 16
exch@ﬂga@se \ﬂel$sel s under VI sual inspection. The heat| ng
rate is between 0.5 and 10C/ mn in a BUchi nelting

int_apparatus B-540. WO 2007/039403
AS poRREN3REIdesnpebsItton-1 g B9y liPRPYIan rophenyl)-carbamic acid

tert-lilﬁ)legtefl (Tol uene- 4- sul fonyl )-1H pyrrol -3yl]-acrylic
The rpECthod use{j3 %égrﬁ)ara&on)qf ﬁ\csl %)én 8ur1dl’fse ?r?abogfﬁ?utlofegnr}étl?t%?oi‘ %eﬁf)%bﬁ% for
compgur)d ¢ with e §xasphipadhat ineoodytt inpurifpe by elice weltflaamehregmatography using
a ra&@hloﬁﬂkhlér@ﬂ?@tﬂﬁr@é aHdBnetHdM8Nrofm §d 1 Q)f98t1f| fluor _?_ﬁCE‘t ic acid

e S
srd relbst G B E Pl T o e iR 40 0
HOBBHOND.26% gME@yIam'ﬁh%SMl)eDMﬁh%ml )IED@NKCr(@cb&d), N-BOC-1,2,-
phengﬁrgegéﬁme 8 ¥6 é\fdhgacﬁ&hégngﬂgr%t Q)B ter'-rqgtlegghr_r'ehﬂg&q 985”1 ?emperature 2

over 50|umsu fate trate I's
hoursay apor at ed and dri ed under vacuo to give 0.951 g of
Yieldt 1609 g, bhik greg@BROUNd as a pal e grey solid.

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



M5 (TSP): 290.0 (M H+, 100% 'H NVR (DVSO d6): 2. 36

(s, 3H; 6,20 (d, J=15.9 Hz, 1 H; 6.74 (m J = 3.1
wWoi2007034H3 7.41 (m J, 3.1 Hz, J2 = 8.2 Hz, PGr/EPH66/166189

Mz, 4H): 7.78 (m 1 H), 7.87 (d, J = 8.4 Hz, 2H):

11.80 (bs, exchangeable, 1- El} A2

Phen | met hanesul fo
The ’ISEE%%%S%F f%PS?P G gﬁ%ﬁ%‘l"kﬁ%@?%ﬁlf’gﬁui/‘ioé%’}‘etﬁ%dr%sﬁrme& &r
compurkDA? gitrothe exception that the product is purified by silica gel flash chromatography using
a graé @t o$d|6l110repl@fﬂ¥ﬁé@¥dmﬁé{1umyég ‘F—H’Q@‘Sr rol-3-yl)-acrylic

(c ound oxybenzotri azol
Start|ﬂg,ma§( %Is 1- W@ylmgﬁan@glfpnﬁlf I-bﬁoyrrptr%/éli wylgﬁpﬁécog}p@und B1) (0.180
HdBSH»zm m@do gﬁtr%@\ylmn|r@f 295, N DMIFmaI hy) Emd Hgmodsg% QDNFB?@h 2,
room t enp it 1s adde . 601 0
phe”meé'am RRORE! & EenibhRToRe cRbup TSRt foxp ot Hperature, 17
hourshydr ochl ori de (EDCG-HCQ) and stirred for 1 hour at room
Yield! @], @5@ sdiRen is addedl ;3 ﬁ5§ g 0}‘ _ i stirred
yl)-hydroxyl am ne and stirre
MS '19%'5 5§50ﬁ\4¥1 ?Oﬁﬁ%\//lga(w evapor at ed under hi gh vacuo.
"H-NMAt BMSDS%ﬁdd@dma@H}) 5.D4 (srAHt UB6 myvels= ’egﬂ-lzabFe‘d) Wz, BH); 7.14 (m, J; =
t hyl ta €, 0r h d i u
22HZ r 5@9?11 L G, |1ﬂ2 419 ﬂ?@{aré@ @%gﬂée\:?a ’g?gl?e 5(?@&% D% 2Hz, 4
-72\H§C2J'd)) 8.4% 6. @Mweﬁb%db‘étg G7ds pphappeadiepysi | | ca gel

gl ash chromat og;aphy us: ng a gradi ent of

[ . 8: 2 ' L
7o GG T PRES R BB o syl ol eroamic aci
tert-iiyl B8t ) : 390.9 (M+, 100% 'H NVR (DMSO-d6): 1.60 (m

The rﬁé_tuod L%)eégor grr% %an of%gébn{g')mmdxmn Io‘bogsgto(tﬁg méthgdkﬁeécr%gg for

comp()Hle A \5|tr2thqe.|2xcegt}qp thay thf(pr((cw.f:t i purliledib)gsHHf gelj%xsh thgnqz.t&graphy using a
gradi@tof toilieddethynacslate frem®9%h tblg;1. J2 = 7.3 Hz, J3= 8.1 Hz,

Starhﬂémﬁteﬁa%agﬁﬁ [T](%|p n%/?l_}éulgéyl ?ﬁ’%yrro}ggﬁgcrgl?c’ %cldéconipﬁ)un%§2 ) (0.300 g),

HOBY{(HEP-( ,1§q) ) &eb\[ﬂl@nﬂwb.(aﬁﬁgm I\ (A0)malL EDC'HCI (0.508 g), N-BOC-1,2,-

phen r@draﬁme 3'1%«2; N‘eéc‘i@rﬁ&ﬁaymsoroebﬁrtéﬂpezat}frleoﬁ(Maurafsér)fltém'ﬁe%re 17
he net hod used for preparation of this conpound

hoursanal ogous to the nethod described for conpound A2
Yieldvd.285 g, hele gregepitd on t hat the product is purified by

MS ( @él{%ﬁ?b'mﬁﬁtds% (OB AL S5 ARflr - &8 R roos) arti ng

"H-NYIRDMSP6): Bi4g Kengh): 85 (o4 e R4 61 ¥ 37y iz Ak §11Pém. Ji =
5.4 HAGJ, & 7(7C|emze|9mct1321) J/(04,3Q0 =@)6 Hz, BEAR7-7820, £19); 1.80(g)1H); 7.96 (d, J =

s r HHL Ak s Si Ak RSl 1553%@%%@9@5%'6%

Reaction conditions: roomtenperature, 1 hour; room

3@%’&%0é4/3ngélse?ryQﬂM%gaen%%RgZ&deB%ﬁé@Srol ggl]eallar}oeylamlno} phenyl)-

carb%'mae'dl\?sf-PEs! §stey52. 8 (MH+); 369.0 (M - C5HOO, 100%
The méthdd\RRed BVMEp&aion of tElcotiPbur®)is arbideBud Wlthelméthod dbsS#bel far

comp%gr’@ 6_2 \&Bh’stZ% g%ptgbﬁ]hpmdj thge' p%&c@(:ﬁ& E:)L‘J]@ﬁé ?)13'/ ny;;_%ﬁzﬂ}ﬁn'#fm %tgy:ll ggetate.
Startiplg matppials: (E#3-11 -Mﬁj’imglh:})lqmivq-gng@msuLﬂ)n;d)-gH@yrrdz-ﬁ-yBH):r;ylic 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%)



8.06 (d, J = 8.6 Hz, 2H); 11.06 (bs, exchangeable, 1

H A4 (E)-3-[1-(4-D nmethyl am no- benzenesul fonyl)-1
wok@ynsabs 3-yl]-N-(tetrahydro-pyran-2- PCT/EP2006/066189

yl oxy) -acryl am de The net hod used for preparation of

this conmpound i s anal ogous t84the nmethod descri bed for

TRy gl B s LSl RIS RS 3 0 -

Hz, 26i); acHeemt 210 7.50l(rehl -08.6 et rane7amd Jret henoH)faans 38 chanyeable, 1H);

8 P materials: (E)-3-[1-(4-dinethyl
995 %me)%ga@tg%géeng fonyl )-1Hpyrrol -3-yl)-acrylic acid

(conmpound B3) (0.150 g), HOBt-H20 (0.072 Q),
A9 triEpbimdtaqRaeH- (%ﬂz-gwethy%tgﬂfélﬂa)abeﬁmel b‘@l‘orﬁ/ﬂ(%ﬁgqlgl 3-yl)-N-
pyran- 2-yl ) hydr oxyl am ne
(‘9"33';"“%'?59{%36 E\éﬁ'ar 'hs’ roomtenperature, 1 hour;
825 maeafi(E -8 (Mpie+( - (jHendol2-yh{ethyl£]i-met+‘iyedlmino)@zeﬂlfb'hng,lfoMHH pyedl 3-yl)-acrylic

acid (%IS_&L%;%)\I%& E‘)f\/sl;r% of 8B, ()“4?@1’7)431?1%1‘ 96&%@:& e%@}_ﬁdvé@%% ml of DMF

at roquMerr‘t[)e u’re.éﬂwa q§1|t]|-e|_§q]q)ec(i %6 0g ot llﬁl?C ![ICI_Bnd s@rrg_cngK ’Hmur 1T|J:Den 140 mg
of O-fetlBydroRHbiyhan-26/1 ) HydroRylandire Sre2d#t, andirredfor318 Hont. TREDMF is
evap&g@é uﬁufgr h%ﬁ vgcu% mH‘Fhen?(’N@(er isla]l.‘i’dQc;'to(tft‘?eS resid&&g@%&ggéfl&} vﬁth ew acetate.

The qrgan{q(REpseg's Pried(over wpsiver Alfala BRbAKAPPated MOgRf M peIUmB Tlar thegmixture is
evap@rﬁfé}d lading Q}udﬁ beﬂwt)s Sdfidagy s‘mcéigél HasHt dBFdmaidkaphy 8ShP4 gradient of

tho d f preparation of this conpound Is
d'Chl%{?\rB?tg%‘&?Q aﬁ%' gggt"hég described for conpound A2

Yieldywi89hng, heleeodcfd i on that the product is purified by
si lica gel flash chromatography using a gradi ent of

i chl or onet hane and net hanol from99:1 to 98
A10 St (E)? [hﬁl-%lﬂleg}ylagngomethyl benzenesulfonyl)-1H-pyrrol-3yl]- N-tetrahydro pyran-2-

yloxyyagry@anhide (t ol uene- 4-sul fonyl )-1H pyrrol -3yl ]-acrylic

The T&!’\odtL% 19 und Al % %8?49%\51%)”(35 7na|o§6€tg|&2e85ﬁg%bc§escnbed for

compgyind AQ. BOC 1, 2 phenyl enedi am ne (0.286 g). Reaction
Startif§ RtetibION S -3- [10(Qm|ﬁ1§tﬂﬂ%ﬁbMé@lrbeJazé'h@waonﬁ)oﬂnﬂ)yrrol -yl]- acryl|c acid

com%rrgééa&u/ éf?OPt ?im%6f%%|ghwrmw&(%né%|§ 8%r q}’g@% )—:lﬁ 1.54 g),
O-(teB)ydroZ2H3i9y r{rs2-yI Bij)droxgladibe (806 rdg). Reaktigh danditigh rconﬂterzpekﬂzt,ure 1 hour;

room‘lé’?np%ra’iur@ Whou?sH) 7.09(mJ, =1.8 Hz, J2 = 2.3 H,
= 2.0 Hz, J2 50 Hz, J3 = 8.0 Hz,

Y"3'0'4 mgrpe'ay?'mWSOFLd H: 7.88 (d, J = 8.4 Hz, 2H): 8.41
exchangeable, 1 H); 9.57 (s, exchangeable, 1 H) A6

o (AT O A At

(tetrahw@emare%w@z) FuOiAEde006/ 066189 -53 The net hod used

A mih@E ﬁp%oﬁg)%ﬁrﬂ)t B Bodlim trab&osBMBRKINGE, IntetRR& A8 84§ridift chB8xaldehyde is
net es e or

stirred at ambient temperature overnight. The reaction mixture is evaporated and partitioned between

dichloromethane and water. The crude product is purified by silica gel flash chromatography. A nearly

colorless oil is obtained.

Starting from compound B6 and the appropriate aldehyde the following compounds A12 to 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



compound A2 with the exception that the product is
purified by silica gel flash chromatography using a
w@rea@diogsans of di chl oronet hane and net hanol fr onPORER20@066189
95:5. Starting materi al s:
(E) 3- (1 phenyl met hanesul f or$%- 1H pyrrol -3-yl)-acrylic
A3 Eg % ound B1) n§0. 180 g% HOBt - H20 go. 090 %
tr PH“a “'HQ"‘(’E'QS qthyl)-banzenesyanyl-1HEpystqldr ik N-{tgtrahydro-pyran-
2-ylogy);acNd&fide 1, 2, - phenyl enedi am ne (0.081.g). Reaction
condi ti ons: roomtenperature 1 hour; room
tenperature, 17 hours. Yield: 0.218 g, pale grey
A14 5 ofE)-g-{Wi3- Q@‘SP)Y'a@Oﬂ-"!P“(MWPZEIme%nY'M’S&Pqu'W})N ﬂpﬂﬂwnro-
ran- larhicd2 (M 9H); 5.04 (s,2H); 6.56 (m J1 =
pyrai 2y Sﬂ% 10.2 Hz, 2H); 7.14 (m J1 = 2.2 H, J2 =
5 5 Hz, = 10.1 Hz,4H); 7.36(m J1=5. 5Hz, J2=7. 2Hz, 4H);
A15 7. (’EX(HFI (hlff@H&Wol-!sa/lméthil)-zmhb] melthyil}-Bendénesifonyl)-1H-pyrrol-3-yl]-N-

67 h ble, 1 H A7
(‘e"a?%gﬁf’(‘ﬁ? EJ'E’%"{)B“E%%’H F. 4 g3| fg)r(];:/I ?n%ﬁfpy?r ol - szl ]-all

anoyl am no} - phenyl)-carbam c acid tert-butyl ester

A16 Th@? ARi- m@(PVﬁ&ﬁAf-ﬁﬁmemWﬁﬁﬁ @] infinyA)- bédibées%ﬁam)\slﬂ-ii Aiéﬁol-s-yl]-N-
anal ogous t 0O described for conpound
(tetrafydie- RYH@ %‘Xl?éb)r*?c@ﬂa’f‘ﬁ‘&t the product is purified by

silica gel flash chromatography using a grad! ent of
7 trrgJ(Eg-?-:?‘g-f%quln Fpﬁ"lenyqsuhronn?) %ﬁ pyrroP3-yrj ]‘l (te? aﬁ{/érlogg'an-z-yloxy)-

acrylaf)de3- [ 1- ( bi phenyl - 4-sul fonyl ) - 1H pyrrol -3-yl)-acrylic
Starhﬁg frgrp %gﬂg@nﬂﬁ Eq P%zt)tle (::Qm%%d %&n be Weg%?olf%gg %gbggggsung)A,Z

N-BCOC- 1, 2, - phenyl ened| amne (0.176 g). Reaction
A18 coomqibi{i-m(al-l FyP4X31-4-9NPasaiisi®nyll-1APYFrol-3-pIfN(tetrahy dropyran-2-yloxy)-

| rq)erature 17 hours. Yield: 0.285 g, pale grey
acryiaB9® Ms (ESI): 543.8 (MH+); 487.9 (MH+ -C4HB); 336.1
Startihd/fFem c@hdddbd BB G, titlk OMpoub eV ¢HDVEO-ad6)rding toAdmpognd A2.

9H) ; 650(m J—54Hz, 1H) 6.64 (m J—77Hz 2H)

J2 =

A19 \]2[2:((ES-§ {:L-[tngl -4-yg-pﬁnzeqeq@f0(lm 1I21qyrroIQ glaldqﬂoylfmrl.‘)o) phenyl]-
carbe?mﬂ@cﬁidert-&ut"yl estel6 Hz, 2H) 8. 08 (d, J 8.6 Hz, 2H);

bl
starfi fr%@%fﬁpﬁucé')%?%@ S RS Ry o R AR
H pyrrol - 3-yl ] -al I anoyl am no} - phenyl )- carbam c acid
t ebt teyl
| R 20 0 LR e L ARAR ) O pren-

carb%‘ﬁ}?ﬁlﬁ'ﬁ@lﬂkﬂty\hﬁ%tﬁr t he exception that the product is

StartiRglfrbrh ic@fpdiid B0 Yise tAk kbAgdun@ Barf BOdBLBAdAHccAGR BBmpound A5.
Starting material s:

(E)-3-[1-(4-di net hyl am no- benzenesul fonyl ) - 1H pyrrol -3
A21 - ylI2y((EA-3r{§1[4-C HeRyirakzof -4 whibenzrhes @8Iny (10 Higyrody -y 1 aDBt oyih@ino)-phenyl]-

carbérp'cgzl% t8 -bu%‘b&g ylam ne (259 tl), DM (10 I’ﬂ)
% ? N- BOC- 1, 2- phenyl enedi am ne (0.049

Start'@9 frorRéﬁr@PcPU@H B@éﬁ?dl”f“ CR/RROUNG 63 hhe BiRyeadaceRang tp crgeund AS.
roomtenperature, 21 hours. Yield: 0.142 g, pale red

A22 S o(]El)-g-(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.



M5 (ESI): 510.9 (M+H, 1009 WO 2007/039403
PCT/ EP2006/ 066189 -54 'H- NVR (DVMBO-d6): 1.42 (m 9H);
wWe2@0/06®93 6H); 6.51 (m 2H) 6.79 (d, J= 9.2 HzpCREP2006/066189
7.09 (m J=5.5 Hz, 2H); 7.36 (m 2H); 7.50 (m J =
5.5 Hz, 2H); 7.70 (m J = 9:86Hz, 2H); 8.41 (s,
A24 (e)é)% él?% % T)ﬂaz(od-ﬂg}_?)inzenesulfogyl) 1I-?)r()gnglnsgyl?ﬁl(teetra%J_(Qro-%)g/ran-Z-yloxy)-
acrylalidedol - 2-y1) - et hyl ] - net hyl - ami no) - benzenesul fonyl ] -1

Start@%gé’rﬁ c&#@o%nng)IZ m-e t|(é Sérﬁp%UXadéa%% %& n%d)é (%)rgc}fr)g_tg%BMEJO%% g%

(E) - 3 (1-14-(([2-(1H i ndol -2-yl)-ethyl]-nethyl
A25 - 3FL{(E) 3= [b-%slﬁg‘lﬁﬁ-ﬂlyi ﬂﬁadﬂenyzkymxﬁw&iyn?wwrromrymldu|snoy¢eﬁﬁ.elo}

ound B4 165 HOBt - H20 and 1. 24
phe"&ﬁ C%W'%?ﬁ“ﬁ ’taf?‘ﬁy'(ﬁsn‘%%l ved in 70 m of DI\/F at room

Startihg frpre cahpiyuad BAf the tiacahspoutd s tedthathed 26coningoth caesuRCIAS.

and sti rred for 1 hour. Then 140 nmg of

O (tetrah yran-2-yl)-hydroxyl am ne are added
A26 nig)-311+4- rP*Eﬂ"“i‘gV'ﬂ‘@ﬂihY') EW'fP%V'bV'&BHF‘Ht%H Nst¢trahydro-pyran-
2y|ohy)g4%ry{@,ﬁidgm Then water is added to the residue and

cted w acet a The or an| hase is

Start'aﬁ’ f“éfH CB’U%‘%“”QE&?’ E‘F‘n ﬁ%?‘%”é‘l"@” i b@\PQE‘H}BQg 8r°°%%‘ﬂﬁﬁ?

Then the m xture is evaporated and the crude product

A27 | S(Ew{a Id &g @gr&k'e&m [Q?LH frlaBR8Ly 5.6 hgﬁ%m.l%ﬁnagy.gﬁ%&%n@su|fonyu-

| oromet hane and
1H- Pwr@rw} Nagtray drosgy @nrZadosdipeylanide
3({E)4 @[2{( Iteﬂ(mwdm%ttrtwb@ﬁmmammw 1+hxeﬂa|ema)setw]tmw})mslhy|

o AT A B PN SRV B (AT 95 0o

0.16cromplpisrigssolgedain a’Hﬁngrsl ) tTdren h_e adeedwtadabm&ammdmdn flgrride (203 pl, 0.203,
™ m?%ﬁj%b‘i%_e@il?raﬁe}g{fh@{tg?n.’:(%rﬁ&s erdsthe mixture is stirred for 17 hours. After addition

of wajtefi (reTly Pndyeiaeie ¥ilh POV \Cgtate fthepyrganisl Rhasq is duedvecsagitimsulfate,

f||tratécpm%lﬂat§5ﬁhé drud$ pr@)iuct HEBtifidddfy a(sB6H g&Bhsh chromatograph using
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B2 (E)-3-[1-(Biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylic acid

The method used for preparation of this compound is analogous to the method described for
compound A1.

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.
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compound B4.

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.
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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
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C4 (E)-3-[1-(4-Dimethylamino-benzensulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester
The method used for preparation of this compound is analogous to the method described for
compound C1 with the exception that the product is purified by silica gel flash chromatography using a
gradient of petroleum ether/diethylether from 7:1 to 1:1.

Starting materials: 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
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Starhﬁ@ﬁﬁrﬁf@lﬂ)@ asi-gyrrpad-g)-368)it awd ‘\Eébltbuﬂlll e (¢dnfPolind ISﬁ)?cm:ﬁ art-known 3-
biphe%%ﬁwﬁ%r%?(@e é?_rcﬁmgﬁi %a% &btaj%ﬁ%?@lég%}goggﬁe}rljyég%ascribed for
compod Q1.= 3.1 Hz, 1 H); 7.40(mJ, = 15.9 Hz, J2= 12.7

Hz, J3= 3.2 Hz, 4H); 7.82 (m J:126HZ 3H) c2

(EeE- 3-£1 Phen I met hansul fon¥I - 1H- ro - 3- aC{dy
bRy P%lﬂ%? AkthigPhefigs2sRiFeRY, "1* 8ry'] BYligag ‘Sﬁ b“ty' ester
Startmﬁ fromi(B)-3 0 Mg troi-y sacanabaig mnlS)utWesltéchd’nYﬁioblﬁIdDﬂ)ﬂ aitegvn 5-

pyr|d|fn%yl th(l"o%ﬁgr%gﬁ%ilfgé/ %Mlotr Qe h'%‘%u?e? (;Tﬁﬁjbrl]cﬁ&n blg%tbta nlggﬁ%k%%ﬁggor similarly

romat o
as de@?@@@' é}ﬁﬁorbrfouﬁ@%éne/ et hyI acetate from 8: 1 to 5:1.
Starting materials: sodium hydride 60% (0.240 ),

crs { STt RIS Oy B AN oA e G e
Startihd frdr® (B)y3-(1Reaobl-oy)-aoyidiatid Ganshutyl 896E, (cdBfboomdnD 1) an@ @Eknown 4-
pyraz§r-5ylrb%H£e$lesu\ﬁbrﬁ)6%ronae éﬁé t@a cmdy%hlbg\%éme& ?nalc%g}_é J&@mnarly as

descriped fpr gmp%Pﬁ*C% 21 (d, J— 15.8 Hz, 1H); 6.72 (m J,
=1.8 Hz, J2= 3.3 Hz, 1 H); 6.98 (m J =5.3, 1 H:

7 ?—grgm é’lor%hcém%‘tz-yl mﬁét) %en&er'lfzsulfaﬁﬂ?—iﬁ-éWEél%&!}%g%iig.g?id tert-
butylf@terSH) C3 ,
Starhﬁ&)ron?? cgr%pc(uﬁh @E%ﬂé( tnopph@Weft}Qéqt)flts)cor%lﬁbLﬂM 'E:ér?ﬂ)e Sthde a"ﬁglf)yédsﬁ} as

acid tert- Ut&é ester The nethod used for preparation
descifed {4icempIRP&And i s anal ogous to the nethod descri bed
for conpound Cl with the exception that the pr oduct

o1 Ut B S8R SR TR PR S0 i
methxl);ben%masrqlfqngllﬁ’eltwrrphwﬂ-aswuib aesifthydri de 60% (0.207 g),
3({£ ﬁzﬂé'l’m |Idﬁ>rhe1ré/13 YilahyI$&H- MtlhyIF[ﬁﬁlq: th-Shabied-§i %)‘QH}L}YAmﬁ‘tﬁtn%th yI)-

benz @S@%ﬂ“ﬁﬂ* DB BiE Sesarndd Foh S SlsShysa

dichl@0methame (¥ el)dTheh itGHadylied pBA end/tdk Indxurs @ stidedvSr 2ESBIUYs. After

evapg’r‘gfbnothgM_sl"'d'u%'v@ashéoqp%tolugkel\lm (DMBO-d6): 1.45 (s, 9H);
80 (m J =1.7 Hz, 1 H);

747(m J: 157Hz 5H) 772(m J =1.8 Hz, 2H);
D1 7. (&7-3((1H-P9erdrl)3-yl)2ac9aic(ad;id tertbubyl éstde, 2H); 8.09 (d, J =
5.29 ngPso'&%m h%llcmde 60% is supended in 100 ml of tetrahydrofurane under nitrogen at —30°C.
27.81 g of tert-butyl diphosphono acetate are added to the suspension and warmed slowly to room
temperature and stirred for 30 minutes. Afterwards the mixture is recooled at —30°C and it is added
5.24 g of 1H-pyrrol-3-carbaldehyde (compound E1) and stirred at —30°C for 30 minutes. The
suspension is warmed slowly to room temperature and 200 ml of agueous ammonia solution are
added. Then it is extracted with ethyl acetate. The combined organic phase is dried over Na,SO,,
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.



4
(E)-3-[1-(4-D net hyl am no- benzensul f onyl ) - 1H pyrrol - 3-
wQ@bkjormswyd i c acid tert-butyl ester The net hodPCEEE200€066189
preparation of this conmpound is anal ogous to the
met hod described for conpoufd-Cl wth the exception
R Jfied by silica gel flash
MS ( qu%?@dfﬁgﬂﬁ& s¢ E'@ ﬁg/"br adi ent of petrol eum
"H- NMRNBMBGro@t Ny, I9el); 5fa6ddn J7 16.7 ez, 1HY, .6.48t(ar tH)NG.78 (m, 1H); 7.19 (m, 1H) ;
ogi % O 031 9),
rar E 35?{%— p@’rﬁdﬂ%@é%rlaq%rag{% 3:'4 acid tert-butyl ester
(conpound D1) (0.100 g),
D2 4-¢b-a¢1-twmmﬁmmmmssurroapw1 HepV o1 394 - a(c@nl%.dgr)ert-butyr ester

R i i (o]
+.25 G o a0k Sty 2t “Banelte s Ry 05 2l er robe at ao°c.
9.78 POTEER2006YrO681BOcrylicaBid tBbYtESHET (cBTBLBd DIVH adB210 Bie
suspe(n%'ﬁ an%grl%ed l@@/f?to rﬁm%&%@u @_85 rrlngﬂ’@ftec\ﬁardsg HE ’rec%olgg) to —30°C

and |l‘i(_1§ adc@pi)ﬁ 989 oég-gt(r?morﬁ_etp_nl)rbe?z%T?SL(lra'\onyjchlqge gncﬁ_&ﬂrrei qu)45 m|n Then it is
warméd &Probimterdperat@e hndgtirred if)r 2Gur ElterZoflihg ftato-610 \Qatérls added. Then the

mmtut{ LQ%PACF :g\)(tl\)e h?H}X aae a'ﬁﬁ'iﬁ?eyé %a%[gﬁggebggp J\]/%E &E{‘%}gl;te The organic

= acrylic aci
phasg)e e(/E)oregec{ L]_n.d(smquwll?gpw'a product is punﬂedyby silica gel flash chromatography

usrng-pk@m&rﬂeﬂwxéwld)eﬂiyrbd@wrdrMm 81yrj-acrylic acid
(conpound D2) are dissolved in 70 m

ste
Yield; f7r t%gﬂ%lye@f"'s%domtenper ature. After addition of
0.486 m of triethylamne and 696 ng of

D3 onreggém@ﬂé.aym BLbikyRird tsohﬁjoﬁyyrnmrw pénzzéesnﬁy.ryu ﬁhsrrrou -3-yl}-

ution is evaporated undér vacuum The cr
acrylisagilieft-hueyIS&ter fi ed by silica gel flash chromat ogr aphy

10g (El;ss [ﬂg(4a>rorgj’rraﬂ1\ye—ﬁénzslﬁeshlemﬂl’)€| Hadyelole3-Nydcryaic atiatert-Jukyd8at&r: (dompound
D2) |?<B %_ f T a(oimﬁ and?(ﬁS g‘pgr%]sas!iuﬁno qllwllh%vyigzsgac!éiﬁ%gﬁd the mixture is stirred for
17.5 I he mydppasiad-ipijiterast anylltf]e- riedupt i @urﬁ@ﬁ gy crystalizntioyl ester

The nmethod used for to preparation of this conpound is

s o B R e eaasH B ey ikt e PO A grer

Startingn freh kempedund Bﬂ and |4-rbgarrmatte®|zer&blﬂ§fonyl chloride the title compound can be

Obtam%zear?glg%esul %?émﬁwmlp%qd- -yl]-acrylic acid

tert-butyl ester (conpound D2) (3.94g), ethanol (150
D5 m ()s) 341 [m(t[ﬂzxteanmmyzr dithefh§1-g)anylory)cbthyd]-[2Q118Hndo®B §1)3eeHyiimino}-

methy %fe%ze{‘i“t"?f“('i H-yrrgky-asvii AT SBTPLYE SRS - 2- y1 et hy
[2-(te)t-Enyhaieretw LBy }ettlyHR{03H-indbl-38)-gihy i-araipe ydompowra B) (830 mg, 2.60
mmo ts&brstsbl%h |F1 ePEhdl WQHP%E E@[ﬂ E‘%ro%%%l Mk%sﬁﬂﬂyl)bﬁﬂ Hy?rﬁ)g3yl]-

reparatlon is anad 8429
acry“&é%‘é qu‘bté’t":y' P (ERPoLBhBHUMET 37[’?1@0'( Istqdée%%ﬁjﬁ%rr’?ﬁt“r%'s stirred for

43 hqotsrdntl ieegboatednaisd tegig uanis tobriftea by @ Biica ge$fla§htchmgwafd‘gmp$h using petrol

( (4- br ono- benzenesul fonyl ) - 1Hpyrrol -3-yl ] -acr
etheryﬁker%}a%ﬁtd tert-butyl ester (conpound D4) and the

appropriate boronic acid derivative the follow ng
D6 CORPRAYLESBothostthzEerkstRSWyI)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester

Starting from compound D1 and 3-bromo-benzenesulfonyl chloride the title compound can be

obtained analogously as described for compound D4.

E1 1H-Pyrrol-3-carbaldehyde
4.70 g of dimethyl-(1H-pyrrol-3-ylmethylene)-ammonium chlorid (compound F1) are dissolved in 500

ml of 5.0% aqueous sodium hydroxide solution and stirred for 4 hours at ambient temperature.



be obtai ned according to conpound C10. C8
(E)-3-[1-(4-Pyridin-4-yl phenyl sul fonyl)-1H pyrrol - 3-vyl

W@ 2@c0yd40x acid tert-butyl ester C9 PCT/EP2006/066189
(E)-3-{1-[4-(1H Pyrazol -4-yl)-phenyl sul fonyl ] -1H pyrro
| -3-yl}-acrylic acid tert-bub¥yt ester C10

Afteré@?ré%%_ﬁ {r%aégéémpgt%eg% Extlﬁﬁll%lg EQ@%@?%&@ %&)ﬁl; ]1Jr_1|é ggragir?eld_oré%ﬁc phase is
dried PEr-NB-$ Qs [Herlt is fiterdrcamienesudtéduryde) vabkb.gye coide Brogldt isgurified by a
S|I|ca§lel' f%s@gﬁrgnétgérgpfg%bﬁb p@t%l&fm étﬁé}m%%%em)l eIu@ﬂtq%?/Eld%1 g of the title

(g boroni ¢ acid are dissolved In
compRY P??P@edﬁBWﬁPbe bi s- (triphenyl phosphi n-pal | adi um
MS (E1):95.4 gl oodkle and 0.6 nl of an aqueous sol ution of

e NPRYBHERSAS BOB3E AT £ YO 2007 039403, BETI BE2008/ 9561895 s, ., -

mxtur'é i s héa
6.4 Hzele P &8 (& éHbVIdrdRi(eghexchimgeablet 18 conpound is i sol ated
by means of chronatography C11

Eﬁ)zdt%(‘[eé‘ttl(’ 5‘{1’?@1%3/ gl{agylggylf);q?q%%- %@Hgﬁ\y (53 tmydhidcrylic

TryptérEl)We& $4142p 6 moho! J3ang It-putsidimethiytsiamdyid cdtadehy el (244 g $3.89 mmol) is
d|ssoé/89ﬁg)ﬁéﬂb r{&p&an@?{boa}f fokwmu(%s The m|xture is cooled to 0 °C nd it is added

honyl chloride the tit npound can
Sod'uabtf%qei%&%mw&gd%? § 2x387RPl- dPe gﬁ %S tﬁé@ém%%@ﬂf'r E?rroom

tempé&apEoahadtifed folCliS?hours. Then water is added and the mixture is extracted with

d|chIc§rF%w%t r%lﬂ(e org%/mc Cpqnage % d%‘éd éﬂt?@ﬂﬁ@m tesﬁ'f %}&%{1 )ava;b P@é ‘Y’he crude

prodyctp pgnf(ei By pyiieanyel ﬁas)hlcrtoa@fo)@rapb uging @Icml@pmeqb@mey me&@ﬂ@ reluent
(conpound D1) and art-known 5-

pyL.i din-2-yl -t hi.ophene- 2- sulfon oride the title
F1 e TR e Heae B SRR oi i ar |y as
10.6esfd chidyedethyenegtimptoylardm@lium €Al8ride and 6.25 g of N-(triisopropylsilyl)-pyrrole are
suspén@)ed noﬁ 2[06 r‘rﬁ 6f&b(2w4jﬂa-erlnt% erpﬁrézﬁeeﬁwe suspension is warmed to 60°C and stirred
-1H rroI-3-y1 -acrylic acid tert-butyl ester
for 3(§E"Il§kﬂﬁ§ n% Maécﬁsltbwmyr? i$ pp(ﬁ% rpgmb@nytpyp%(eﬁum I'I'I&e saLtsp%psmn is filtered
and iiaehéd Jaitht djdthyisiee fo dieomgrog ofdhdditle camdowmiitas gregwhlicd -

yl nzenesul fonyl chloride the title
MS @% Q§95ng 1m§§ obt ai ned analo%ously or simlarly as

H- NM8§ MSQ@@ 5&5 %éwﬁ)ofﬁjﬁa sC:j_H @133 m,J1=14Hz, Jo,=15Hz, J;=J, =4.8 Hz,
1H); 1.8 (dd; 4, -4 A4, Wbs pbolH)Ne do k- JTetityiia, vhenzenesyl 8ovYd huyfl; 12.04

rr -acryllc acid tert- butyl ester Starting
s, PRl T

D2 and norpholine the title conmpound can
be obt ai ned anal ogously as described for conpound C5.
C15
(E)-3-{1-[4-({[2-(tert-Butyl -di net hyl -sil| anyl oxy) - et hy
[1-[2-(1 Hindol-3-yl)-ethyl]-amno}-
nmet hyl ) - benzenesul fonyl ] -1H pyrrol -3-yl}-acrylic acid
(BE)-3-{3-[4-({[2-( tert-Butyl-di nethyl
-silanyl oxy)-ethyl]-[2-(1
H i ndol - 3-yl ) -et hyl]-am no}-nethyl) -
benzenesul fonyl ] -1H pyrrol -3-yl}-acrylic acid
tert-butyl ester (conpound D5) is dissolved in
di chl oromet hane (50 m). Then it is added TFA and the
m xture is stirred for 26 hours. After evaporation,
the residue is washed with toluene. D1
(E)-3-(1HPyrrol -3-yl)-acrylic acid tert-butyl ester



5.29 g of sodium hydride 60%is supended in 100 m of
t etrahydr of urane under nitrogen at -30C. 27.81 g of
wo esor/okuvy | di phosphono acetate are added to tPEI/EP2006/066189
suspensi on and warnmed slowy to room tenperature and
stirred for 30 mnutes. Aftefdards the m xture is
recool ed at and it is added 5.24 g of
Xi@@¥¥§%¥ﬁgﬂ¥%l@§§§%1dehyde (cormpound El) and stirred at
-30C for 30 minutes. The suspension is warned slowy
The )EF@PIj ?@Q} E&M}%?&%Uﬁo% ﬁ@gsu?eot%n@ g|\%ﬁ1 h@@%eé?élﬁerﬂm&m @ansm|33|on Cu-
I on are . Then it i's extracted wth eth
Kmp%@%ra%% Tﬁ@”@bnblned organi ¢ phase is dried over
Na2SO4, filtered and evaporated under vacuo The

Table ,& UQIQP Qt%%“é]f po@mgll%l féo ngX f?\!% lfdllg\?l %8%] gl%n/e i

P]ten3|t|es >10)
CI ap usi ng a ne-

acqﬁﬂgﬁ from2:1 tged: 1 to give 9.68 g of t he t|tIe
conpound as a pale yel] ow solid. W 2007/ 039403

PCT/ EP2006/ 066189 15.62-| MS (El): 193.1 (M); 137.1 (M

D% " H NV DMSO-d6) 1~ 1.45 (s, 9H); 5.96 (d,

+—Hy—=6: m 1 H; 6.78 (m 1 H); 7.19
7.47 (8993-[ 157 1. 1H); 11.11 (bs,

exchangeabl e, 1H) ER2(E)-3-[]-(4-Brononet hyl -benzenes

U|Toqyu E vl ]-acrylic acid tert-butyl

st or

TTI-PyTT 9] 53-

RS, g of —sodiu

hydri de (60% strength) are
THE under nitrogen at -30C.

cotTCTT

suspéﬁéed

oo oTT

in 300 nfi28f

9. 78 1g.20f

(E)-3- (1hb@yrrol-3-yl)-acrylic acid

nd D1) are added to the

tcntggé?

estet gpu
QHQP

aon and War

owy to roomtenperature

duri 26.155 n. Afté@s9argds it is recooled to -30C and

T 150800

(hr
—r ot SR

for £%3nj

ﬂs

esul phonyl chl ori de and stirred
warmed to room tenperature and

stirmea f

br 2 hour344¢t

er cooling to 0-5C water is

auue The
acet n?’p a

mthe ur

Is extracted wth ethyl

sul f &¢4.

hd t he nrgn‘ LC

The organ#2® p

phase is dried over sodi um
hase i s evaporated under

vacuygy T

ne crude pg@du

Ct is purified by silica gel

£l ool Al
' aosil _GUITl

Jnatuglapn th

ing a gradient of hexane and

et hyl®®4cetate fronf921-|7:1. Yield: 17.21 g, pale

yellaaBsoIid D3 10.9

(t) -1, 3-D 2§o- , 3-di hydr o-i soi ndol - 2-yl net hyl

yrrol -3-yl}- acrylic acid
-3-[1-(4-brononet hyl -ben

T TTE T TTOP

nlfnnu|1
tertQB@tyI est er 1@@6(E

zeneagbfowyl )-1 Fbpyrr pl -3-yl]-acrylic acid

ester \?ﬁ;npu nd D2) is dissolved in

1d6'—'an

bt 20 %

HPPT

ssium phthal i m de is added and

the @DAtufe is stifteéd for 17.5 h. The suspension is

And The ppeduc

an

tlltgbgd_ is purified by

ryvaot Al ]l

\leolul LI

(E) - 398 -

—ull A\ A B I

4- Br onp- Béﬁzenesulfonyl)-lFprrroI-3-yI]-acr

ylics3agid|tert-butysoester Starting from conpound D1

and—4-brono- benzenesut
compound can be
compound D2. D5
(BE)-3-{1-[4-({[2-(tert-Butyl -di net hyl
[1-12-(1 Hindol-3-yl)-ethyl]-am no}-
nmet hyl ) - benzenesul fonyl ] -1 H pyrrol -3-yl}-acrylic acid
tert-butyl ester

nyl chloride the title
obt ai ned anal ogously as descri bed for

-si |l anyl oxy) - et hy



[2-(tert-Butyl-di nethyl
-si lanyl oxy)-ethyl]-[2-(1H i ndol -3yl)-ethyl]-am ne
W@ campasansl E2) (830 ng, 2.60 mol) is di ssol vEdI/EP2006/066189
et hanol (200 m ). (E)-3-[1-(4-brononethyl -ben
zenesul fonyl )-1H pyrrol -3yl]- acrylic acid tert-butyl
! ester (conpound D4) (1.0r®§; 2.37 mml) is added and
the m xture is stirred for 43 hours and evapor at ed.
The residue is purified by a silica gel flash

CAT onmat ogr apn_ Usi ng petrol _etner- etner eruent. Do
(E)-3-[1-(3-Bronp-benzenesul fonyl) -1 H pyrrol -3-yl]-acr
ylic acid tert-butyl ester Starting from conpound D1
and 3-brono-benzenesul fonyl chloride the title
conmpound can be obtained anal ogously as described fo
conpound D4. EIl 1 H Pyrrol-3-carbal dehyde 4.70 g

of di met hyl - (1H pyrrol - 3-yl met hyl ene)-amoni um chl of i d

anbi ent tenperature. WO 2007/ 039403 PCT/ EP2006/066189
-63 Afterwards the reaction m xture is extrac d

Is dried over Na2SO4. Then it is filtered And
evapor at ed under vacuo. The crude product A/'s purified
by a silica gel flash chromatography usjyng petrol eum
ether/diethyl ether 1:1 eluent to yield/3.01 g of the
title conpound as a pale yellow solidgf M (EI):95.1
(M+, 100% 'H NVR (DMSO-d6): 6.42 (d¢f, J, = 1.5 Hz, J2
=6.5Hz, 1 H ; 690 (m 1 H, 7.
J2 = 6.4 Hz, 1 H ; 9.68 (s, 1 H/; 11.59 (bs,
exchangeable, 1 H E2

[2-(tert-Butyl -dinmethyl -silanyl gxy)-ethyl]-[2-(1H i ndo
| -3yl)-ethyl]-am ne Tryptam (3.34 g, 20.85 mmol)
and t-butyl di nethyl silyl oxyl g€et al dehyde (2. 44 g,
13.99 mol ) is dissolved iy dichloronethane (200 m)
for 10 mnutes. The mxturg is cooled to O Cand it is
added sodiumtriacetoxylérohydride (5,38 g, 25.38
mrol ). The m xture is med slowly to room
tenperature and stirreg for 18 hours. Then water is
added and the m xture/is extracted wth

di chl oronmet hane. The/organi ¢ phase is dried over
sodium sul fate, filered and evaporated. The crude
product is purififZgd by a silica gel flash

chr omat ogr aph usfng di chl oronet hane- net hanol el uent.
F1 Di et hyl - (1E#£ pyrrol - 3-yl met hyl ene) - anmoni um chl ori d
10. 60 g of (cyl oronet hyl ene) di net hyl anmoni um chl ori de
and 6.25 g of N-(triisopropylsilyl)-pyrrole are
suspended ifA 200 mM of CH2CI 2 under nitrogen at 0-5C
The suspepSion is warned to 60C and stirred for 30

m nutes. /Afterwards the m xture is cooled to anbi ent
tenpergfure. The suspension is filtered and washed

W th ethylether to give 5.67 g of the title conpound
as gyey solid. Ms (ESI): 123.3 (MH+H, 100% 'H NWR
O-d6): 3.55 (s, 3H ; 3.63 (s, 3H) ; 6.82 (m J, =
Hz, J2 = 1.5Hz, J3 = J4 = 4.8 Hz,

(*2]
—~
o
o
(@]
I
[N
(6]




Table B

1 H,; 7.22 (dd,
J, = 1.6 Hz,
W@ ba7/0zehangeabl e,
PCT/ EP2006/ 066189

( XRPD) :

p&ERR el

J,

4.7 Hz, J2 = 4.9, 1 H), 8.00 (dd,

J2=1.7H, 1 H ; 878 (s, 1 H ; 12.94

1H) WO 2007/ 039403

PCT/EP2006/066189

-64- X-ray powder diffraction
The XRPD ( X-ray pomder diffraction)
measurenents given herein e perfomed in
transm ssi on,

A P MRT R U
21.19.124]1 21.5 845 4
25 A A2]9 25, 81dd% 9
20- 14811301 1t
17.7 57.
17.9 61.0
20.3 200
20.8 18.6
21.1 47.7
22.7 28.4
23.1 245
241 111
26.2 14.8
26.8 14.2
27.9 14.4
28.4 17.9
28.9 339
345 12.6

Eu Kal pha, U = 40kV, | = 30nA Table A
b PP e bs B ps ek "(t?"ér'ss 408

100.0 17.1 49.2 17.4 21.0

19.9 15.9 20.1 33.9 20.6 27. 4
23.2 14.0 24.1 42.9 25.0 18.6
26.9 12.3 27.5 25.6 28.5 24.3
30.2 10.2 30.8 11.5 32.3 13.9



WO 2007/ 039403 PCT/ EP2006/ 066189 -65 WO 2007/ 039403

PCT/ EP2006/ 066189 -66 Table B: XRPD pattern of
w@odogmerph B conprising the foll owi ng peaks (redBEP2066/066189

intensities >10) 2Theta | (rel) 10.1 11.5 17.0 100.0

17.7 57.7 17.9 61.0 20.3 2670 20.8 18.6 21.1 47.7

, 22.EZ 28.4 23.1 24 24.1 11.1 26.2 14.8 26.8 14.2
DiffergitiagSqanning CarinetisD9CIog 9 33.9 34.5 12.6 WO
2007/ 039403 PCT/ EP2006/ 066189 -67- Differenti al
The I}Qé@%hglgf tﬁ@lng’és'm{jg?&f tyatc(hgsc-'g;)e caI:F Q@ ompa %%@r%tu@é ra%@between 30 -

I nvest 1 gat ed ches are carried out in
280°¢ Q%QQVW'%%’ﬁerSU'a' sopRTeY GPTgety AL '(’i%ff“”lﬁ”fsf Qggﬁ%(’%? acquisition
softvaieaQriengs Balons Adwahge fof QT%HE@S&@UWE ﬂtOSZ4O DeEMALADANtage release
4.1, 0%_%%&5§55f ge} gﬁgégéﬂfg%&% %m \E}@/g}(ﬁ@"?ﬁ ﬁl Jr)prqitrogen as
purgeq9ap. (B0 mbii)wad 8 hadiing vie e 10Lmaim\me%faﬂe pAﬁ%rw@ﬁ%e Q@@@am@ie scans, a
T4P Wnﬁlﬁmﬁ\ﬁ(b%m{y & cénstént UnpetWichB d@lcyndtd iGN MaBing Plikt @nperature
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For thed2S8@ measairenuanlsl sagolesim@ants betwsert 1. Skhope ) mymrearestatant weighed into a
standanddl&mﬂﬁlﬂSd"&hnR/@ﬂh&yt phnHERET Al GmertPLR 837701801, 1T91128) and non-
carried out. For the DSC neasurements sanple anmount s
hermpfcplNe¥A'®Y. 5 and 2.5 ng are accurately weighed into a
standard al um ni um DSC pan wi thout pin hole (TA

Tabld @B SwittPalt P99 B8 901, T11128) and non-

Onset-Point / °C Signal-Maximum / Enthalpy /
°C Jlig
Peak Peak Peak Peak Peak Peak
1 2 1 2 1 2
153.0 215.8 153.3 221.3 62.7 -355.5
+0.3 +0.7 +0.2 +0.2 +7.1 +94
Table D: Polymorph B
Onset-Point / °C Signal-Maximum / Enthalpy /
°C Jlig
Peak Peak Peak Peak Peak Peak
1 2 1 2 1 2
- 2259 - 229.9 - -364.8
+0.3 +0.3 +45




hernetically sealed. Table C. Polynmorph A with about

0.9 eq HCl Onset-Point / C Signal -Maxi mum/ Enthal py /
we2a7/08p4Peak Peak Peak Peak Peak Peak 1 2 1 2prQ1/RP2006/066189

153.0 215.8 153.3 221.3 62.7 -355.5 0.3 0.7 0.2

0.2 +7.1 9.4 Table D: Pol yf®fph B Onset-Point / C

Signal - Maxi mum/ Enthalpy / C J /g Peak Peak Peak
—iﬂ‘é&%ﬁ&mcm ! Peak 121212 - 2259 - 229.9 - -364.8
0.3 0.3 4.5 W 2007/ 039403 PCT/ EP2006/ 066189 - 68-
rqo%l fclc rH‘h t6 t|8|9m9\9é"0§1§ b@eC rﬁé&)g) FCQ| rgﬁe‘cf‘neg by inhibiting

[ nvent | on va ua & phar macol dperties
h'StO”e’rﬂﬁaB@tY'?Sﬁ’gﬁCt"H‘b’@ﬂ%W@Cttﬂ’éacet yl ase act | VI ty and function.
H st one deacetyl ase (HDAC) neans an enzyne with an

Ll t he E- t f ol ' .
risopgaqatEe LR s ey Pt B e i fras b esepdpu of vsine
resid@sevithin sitsobstratd2ohoteiFr2HB)AGHBuUbsiratédlarp histoee HEA &1, HB soifldprotins and

|soforpr+étbu§ém§t§'eft@5r%tems%‘f@f‘e‘ﬂ?to%swn@é %t th gothﬂnﬁtg@{c‘)eﬁealt !sflﬁn%k pthHe‘in 90
imted to, heat shock protein 90

(Hsp90)
HSp?% HEH’Ui“rhordPe HAET SUPRESESY RIRILRE P ish | %Qaéﬁ'%'ab@%to%%(‘i"eéﬁety'ﬁ??s catalyse
the hjRRGI{diCtHé abediyl gtodp of Igkaraesiyled Wahin Gakabysseate bReins, forming the free
aming % o!)fysn s the E-acetyl group of |ysine residues
CHY B ¥ ®se substrate proteins, formng the free
am no group of lysine. Inhibition of histone

InhibEISRGYIna $8ady/1:0 Bﬁ@cﬂﬁ%ﬁn&%%r@hh@ﬁ) thiQ iy Bht®n In{é\émhhlanng the
i nhi |t|n t function of

achw%ng?l.lqﬂ&@q R EDAgﬁSOB%yfT‘?éE ur B?rt'?% aqgwgs ser?ectedr from the so
far kreeh dstopd déacetylatdse namély HBRAC Kn2\&ranbl i8S tiansd) ahg ¥ 0/4, &s@ 9, 10 (class

1)) HIB.Q(HEII ¥s \'/\_/'Q{AQ tI]re NgD+ §e&ﬂgen$c|£§sl Iﬁl§§r2lﬁom%r69 é_slp’?r%o‘}me éefe@ed

cl ass
emeﬂiérﬁ?é‘ﬁ@'@ﬁTh'quoﬁé%atllanSt 1@%%’%6]%? F&{@fﬁ@@be at IeﬁStgérf’ea”d still more
prefefabefaBbveeaD%. @(ﬁéf@ﬂblymlmé inhibitisn iszbédificttd 6 BpdcSic atstohe @sdcetylase class (eg

HDAéQIg%tI eﬁ%es rs%legtgsg ?Fs mg'st Hgﬂg{t ﬁZtﬁo{ghgﬂS‘B@%dl ellevgpc!e%eg

% er a
HDA‘Eb €cd prames oaawé'euqop@zymeé@a)tﬁe B&cleangreRehe ta@sh'§t@@? deacetylase

|nh|b|théQ36di @ﬁ@enhfy%n)b}yhﬁ&ﬁb,ca@ab‘ﬁeﬁéfﬁiﬁérb&lﬁg Qfth b HROAE YERStyREe and inhibiting
its acg\lﬁilg ngar)n WOBQQIQngFe i Sge!,qztl'rusel e%&?ﬁ}%ﬁé&%&@ ﬁhe&t}he r‘ﬁ%gues within

an hiqtbr@ cte@pq'fquiﬂegml'mnter rgggmelblyﬁqgéeractmg with the active site of the enzyme, eg the
Zn ** ion.

The inhibition of histone deacetylases is determined in biochemical assays of various formats and
sources of enzymatic activity. HDAC activity is used either derived from nuclear or cellular extracts or
by heterologous expression of a defined HDAC isoenzymes in E.coli, insect cells or mammalian cells.
Since HDAC isoenzymes are active in multiprotein complexes and form homo- and heterodimeres,
nuclear extracts derived from human cancer cells, for example the human cervical carcinoma cell line
Hela, are preferred. These nuclear extracts contain class | and class Il enzymes, but are enriched in
class 1 enzymes. For expression of recombinant HDAC isoenzymes, mammalian expression systems
like HEK293 cells are preferred. The HDAC isoenzyme is expressed as a fusion protein with an affinity
tag, like the FLAG epitope. By affinity chromatography, the tagged protein is purified alone or in
complex with endogenous proteins (eg other HDAC isoenzmyes and coactivators / platform proteins).
The biochemical assays are well described and well known to persons skilled in the art. As substrates,
histone proteins, peptides derived from histone proteins or other HDAC substrates as well as
acetylated lysine mimetics are used. One preferred promiscous HDAC substrate is the tripeptide Ac-

NH-GGK(Ac), coupled with the fluorophore 7-aminomethylcoumarin (AMC).



inhibitor is used to identify a conpound capabl e of
interacting wiwth a hi stone deacetyl ase and inhibiting
WO b@7@sMdyi ty, in particular its enzymatic actPEI/ER2004/066189
this context "head group” defines the residues within
an hi stone deacetyl ase i nhi bF®er responsible for
interacting with the active site of the e t he
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used either derived fromnuclear or ceflular extracts

prOtetS‘rdegrﬁﬁorh 62/ eP BB nwikine Sifisnition anprindaefiophgpoptosis.

i soenzynes in E.coli, insect cells or manmalian cells.
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class Il enzynes, but are enriched in class 1
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are preferred. The
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with tné %rﬁédﬂn& ﬁugﬂprﬁdtgé@egsa?g%gplgdﬁ wﬂtHWnN&%WAf%éll M’blhgfanond)r cell
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mam@am‘toﬁ%ﬁ Bagsuigetimagsancet 6¢v] at ed | ysine minetics are

“IndubkR &f d|@'§ntﬁfl&f’ ﬁdeﬁﬁedﬁs@'ﬁr&dé@élﬁf dé'@ﬁ@ réﬂﬂ@gﬁ&rﬁ@ﬁwg Idaging fLa reversible
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"Cytotoxicity" in general mnmeans arresting
proliferation and/or inducing apoptotic cell death in
WO 2407034403 manmmal i an cells, in particul ar humaPCT/EPDEE/066189
cells. "Induction of differentiation" is defined as a
process of cellular reprograi® ng Ieadlng to a
reversi rreverS| | e cel clearre
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I arynx and hypopharynx, nesothelioma, ovary, pancreas,
prostate, rectum renal, small intestine, soft
WO 2@308940% esti s, stomach, skin, ureter, vagi naPEm@P2006/066189
vul va. Malignant neopl asia include inherited cancers
exenplified by Retinoblastor@and Wlns tunor. In
addj tion, nal i gnant neopl asi a i ncl ude pri mar tunor s
compondsferg & Ag é?hé dre@mqnggy&gﬁ WEMEERSHARP'G S DY Pt
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anount of a conpound according to this invention.

These non mal i gnant di seases include (i) arthropathies
wa@nah7oswedpat hol ogi cal conditions or di seases BUL/EPAS6/066189

rheumatoid arthritis, osteoarthrtis, gout,

pol yarthritis, and psori atie7arthrtis, (ii) autoi nmune
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crystéllﬂw%l cHFAb&deg %9 Hé ﬁérncdpgrl?lsbIe%rf@’ttll\é/ﬁaﬂkacbﬂﬁg Gfrc%mmermally viable and

therosclerosis and restenosis (iv) acute and chronic
pharm?ﬁe}”&ﬁ%c&?%}a%‘ﬁ B9 £EeRPSItiRfts Q1 9QRA8 EEMand der nal
condi tions such as ulcerative colitis, Chrons
The p%s%ﬁﬂﬁ&?h l r&fc%l %or%? Lﬂhé E&Brdﬁwl Itc? h%l r?v EJn'TR %t}arﬁmef rm
rosi s, onic o |ve ronc nd
asthna (v) endonetr|05|s uterlne fibroids,

Also @r\'édﬁé@éhﬁh@nhcﬁﬁ’pﬂ&ﬂcﬂﬂs%@h@o@ﬂg a&BRirgNo PisOstedtidh, including their crystalline

gk including the

rormey R R Rl Pers bR e T R £ of oo doph a5k Wlore

precigey dboyit GYeu Mopratreaddetyiboat! 708, g@rmecssellw doeutrR@Pdk mararecisely about
90% dﬁ&@@r‘%@selﬂ@h% WEhordll t%@@é?a&fut oo} Wetré bRBb&E at el @d"/?@t purity as

q ? GSMP% lE)at ho ogi cal conditions anenabl e
eter{“fr@glb}‘rﬁrﬁ P¥Hti ati ng of endogenous gene
expression as well as enhancing transgene expression

Also, 'tH’é pggé%ﬁt |F1\ne¢1f|<§}p§fow@%'m@{é ﬁé’ c&%‘aﬁ&g %gortd gg toh?ns WvSr%E)mn substantially

I nventi on comrercl a y I ca or } r eat nent
pure forra\RYAR ROMI- %?at%{ﬁlﬁnla@?lﬁlsp énmeﬂe refiseliaees §8%. @Prekﬁ’ﬁﬂsﬁlﬁ about
70%,aitdle pratisgynabout $IP/|§]&h\dr@bre&%lﬂﬁﬁﬂfgdﬂ@(ﬂwd@mr@mmly tsuEHB9%8 Snore precisely
[ r
abou{i&r/" ng))éef‘éf&l% %sy %bﬁépg\?é) ‘fptgo% !I){CTU d?tte ongeod?d yfg%é? osiﬁgﬁi'andf 8'rb¥ XRPD.
In thigjeasgaxy é@@%@b@)\@@tlwr@@de@:@mﬁa&m? PRUNRINAGSACFYAING 9, thys invention,

includd®y ¥ paBifi Ofry i@l e PO FRbroRE Bielcas b@ostéﬁﬁzﬁl@ﬂdﬁ\muﬂéf'aYno%BG@rhatenals such as

such a d,, any of tho cancer escr
o0 G5t o Bt P s 2D % R EEPR B T tel ik more
precigahd1 Qs atvird pre¢issdy shemaire neediséle BB moretphesisely tfroutrads amorphous forms of
the r3pEAVEEdMboub® dshRBteRhiRSERt arl b ER HePRdS LS. YRS ed to be

di sti ngui shed by val uabl’'e and desirabl e effects

related therewith, such as e.g. by lowtoxicity,
Also meseorm\mnmamao\hMmeemf)c dry&@iﬁﬂ eolahorpisud lkorasouddgaccgaimg to this
mvenﬁ @t!)sta ?gg%ﬁ rﬂp)suchsalég %%SF !R‘a’ﬁ 9&)%966")8 r’%r@gt% sely about 70%,

sence o |cant Si ects, and/or
morelﬁ’éﬁ‘ﬁ@?'ﬁ’@P%ﬂt 80°éf m@r@tpgeqsgly é?‘é’d 99\7(% Rore REgcisely H%WB%U’PP@ pé?ﬂfe'y about
97%, pivdd pracieal htdat 9wt @lityl dstagterrbinatsiiyedri-kno@n 6@t B@dS by XRPD.
according to this invention, e.g. crystalline salts
according to this invention, particularly when those
Also, thersengnidsveatien nravidesspedicfaystating gelanorpls ehcopeAupa®RGsANdIng to this
mvenﬂ(ﬁrﬁm@ﬁ%ﬁﬁg oL f&ﬂw\/ SuchdBSid. @e@j}@\alﬁ)ﬁb@ﬁ £®% edr: Ql%bsely about 30%,
0se 0

ertjie at differ f

moreRiPRE rhOd Al s PSP 3BIGAO B E RS TRY BN P Morszsecsely abou
3%, mere peciséle gbavh{/% lye rserfor sa@ﬂ:dlwndrwh‘ jsuetecminet by ahimwo attetiadel e.g. by
xrpiol id state stability, as well as the chem cal and

har maceuti cal roceSS|n9 fornul ati ng and nechanlca
Accoﬁig}qm hﬁ@rea?ptgveﬁwfoaidgﬁ %eelg? %rysteﬁwﬁspo%lm éo compounds according to
this ieysihakbdtardialyarpad ntsharaystatingfrtd.cul arly suited for

t he manufacture of comercially viable and

Also, the present invention provides compounds according to this invention, including their crystalline

forms, in a pharmaceutically acceptable form.



pharmaceutically acceptabl e drug conpositions or
dosage forns. The present invention provides conpounds
w@emaonsk4ng to this invention in crystalline forOT/ER8€066189
the present invention provides conpounds according to
this i nvention, including th&r crystalline forns,
solated in urlfled or sybstanti al | e form
Also g? %esgfnt |6\{,eé15<?ner|zr0\t ‘FPér?OQB%LU S %qu%? g\ S nS E?ns @Wm%g\ﬁl{ crystalline
forms6 0% phaonacepticaty aekptatadiouh caitie afbeieg pilled brsie bynilglddertn.
80% nore precisely about 90% nore precisely bout
95% nore precisely about 97% nore precisely about
Also g@/@rgﬁenbu\fqnfv ;ggwdeéé;p@p?ﬁnﬁ%accevimgrt? thisexeRtioretnRi8 gy the|r crystalline
formsAinssdlid pHaEmdeaticamt adceptaind fobs, partistildhg Soley df sl tdasdgie i@ms, such as tablets
mwc%ﬁgﬁgunds according to this invention in substantially
form such as e.g. greater than about 50% nore
preC|ser about 60% nore precisely about 70% nore

The RERET iSRInYorafa@dr indQ%es memo@foembsrab%eahﬁutan%% mﬁD&ﬁ‘g humans,
nor eiﬂ?r ecj se

whic?ﬁ%rggpiﬁk%frgﬁgﬁﬁ g@%%ﬁk{&vera |o?%§i cgnd%o@ts etfrﬁiss,]eguc]%)rders or d|seases The
methedt is charasterizae tnHoat s, pherntpcolbgicaXRPENve ahwhtewpsut@aﬂyteé‘mtlve airetolerable

amodﬁ[ &%ﬁgbr MB%%Wh'eQQmB&HMs %@rd%b)f@fh@l |rl1\)eﬂ€oncwﬁ99fthﬂ§{§m by inhibiting
rdln% his 1 nyention, speci f

|

h'StO’E‘T‘Vé'E%‘iY'?Si ﬁ@”‘bdﬂ YPREPHRY ”PH@?%fpmt%B%%t%%PP dANFuge &%V{PH? gellutar
effectsf in aanicyidrings ctivatoe reipedssipn sfigehe epressiog. arfeet8g cthpmliferdatoant inducing
cell dﬁf@r@hhémp &n Br"?ﬁdu%ﬁlrj )épéb@oé?s g‘%ﬁﬁnngfe%:d tg@rleysugjgo{om H&&i%f such treatment.

preci sely e precisely 10% nore precisely 5%

nore precisely 3% nore precisely 1 % w are anorphous
The ihaghbdn OfthertittRide€s peeiod Y& tr@@ﬂ’l‘@(ﬂmdé‘es%d/dm|§Trdér§1%dp<bly|ve or sensitive
to th@[n‘mfblﬁ?t?%N%%@8%%etyISSe% ?r}lcmp d%‘s%asetsh‘ﬁ n‘%nee%e%%ve uch as e.g.

I nventi on es speCP [ ne po ynorp £
cellul@rm@gsﬁ@gr @qscqﬁf@gen@ 9 qethilay nepqﬁwﬂs ipdfcategl above, in mammals, including

humam DS E adhbXfrH T &)nﬁ;ﬁ@ Mﬁﬁ]staﬁwge 1@ sa@l @@h@kald hrarheed thereof a

mor e 70% reci se

sharnfiganpicghoiciops fpERre @?@9 Bt BororaBREREERLER, more of the
complgonets 20&gingrortee peseot isednyiorabout 97% nore precisely

about 99% wt purity as determ ned by art-known

nmet hods, e.g. by XRPD. Al so, the present invention ,
The B350 '@ée@t'%g%ﬁer Y”E'“E?%WSWP?%'E ”ﬁ&og HBT RS MBFUIiR RigksiThRps tylation,
geneagessthnncelitpoolitdnation, deMuiEerenteation andéulasdasisi ialivy inpliseeses mentioned
abové %' E'%m&ﬁé? Bar@gr Sorgpns’n %ém{hg%ﬂ %%8]0 Q(Om négaro?s&%%rfp?lay

nmor e |se nore precise
pharraatf@@gmg_lty%cnwg tw%@pu‘g‘épwef{g@% agdﬁolw%a@?@épfé@pyr more of the
compab@uistaccadding 1aRHI€inPERIEH, Sk f@rlatan bylitnibMingihstone desatythses.

pol ynmor ph as determ ned by art-known nethods, e.g. by

XRPD. Accordingly, the present invention provides
The psesep| ipveptieny fyshes Plovides p oelpas fop FegulglinacaApasifiRsor Aeieragprgpromotor
activity®y chhthink B\BINKitPAIcsHhHds hPacbRlngYo BRVidledtiapf ot her

crystalline forms. Also, the present invention

provi des conpounds according to this invention,
The inveotiandimtigr tnlgfigs amygtoodior irgrting fliseasss, pamicidarly those diseases mentioned

h t
o AR OB BERAD L B AR SR g

mamigl ] e s 6 UriRposicelbk feRlyead (dhradis FUHR Piie of more of he
comporgdsadcandjnd toehe pregeyisihedntiom eptichallyngmultaneausly, sequentially or separately

with cﬁnﬁﬁ} gﬁg%%‘r‘tﬂe? ﬁw'el%}e@@%g%égbc% 4 %dﬂ%@:ﬁ%@kt&%n&é odi§h.N9

or 1n a orm e presen
i nvention provides conpounds according to this
The ihvevedH fudier rdlA1€d td tHen@e bhBk EorBolsEBddcbBiRg to the present invention for the

production of pharmaceutical compositions which are employed for the treatment and/or prophylaxis

of the diseases, disorders, illnesses and/or conditions as mentioned herein.



forms, in solid pharmaceutically acceptable forns,
particularly solid oral dosage forns, such as tablets
wa@nah7o3qsill es. The present invention further ipPCI/BE®S6/666189
method for the treatnment of mammals, including humans,
whi ch are suffering fromone74f the abovenenti oned
conditions, illnesses, disorders or diseases. The
nmet hod is characterized in that a pharnmacol ogically
The imehlianefudhmed rdldies taleutse oathk yorefduedt aceerdiap tb the breserbingention for the
prodLﬁ:Mtth'tnaQélﬁcg %orﬂ&fsﬁor%fwﬁ ghearg QHBIBW& tﬁ&ff&{trqérﬂgn(glgr prophylaxis

this invention, ch func tion I nhibrting histone
of d'sa%%?é éf“i/?radéségjeésrf ESPOP?iVE‘g%’r?érr‘S&IVS tcbﬂkf‘e HBiiPa e Wﬁﬁorﬁr%@%ﬁtﬂases
particaz@y Jhosd digsases meHticeededbVe) dscheslelgu bélular edobreit 9 disgases different to
Ce”ulgrq{e%@%ggginbipﬁgocédogg or repression of gene expression,
arresting ce prolrferation, inducing cell
di fferentiati on and/ or inducing apoptosis, is

The im&mm fSﬂtr%rr wﬂat&sao&is abhe @&m@dmnabeﬁfdoraﬁng saH plek &R IniBrYon for the
ention furthe

t hod for. ti
proaig 3 BEERRk et i EShaa P e R Fie blese Bhohd T Bt AP,
the inhibition of histone deacetyl ases, particularly

The |F1\h§ﬁ§<ﬁf1 iR AsRSs Rt Use BEHe BHRYR nd%&dﬁ? tfthé presé‘nﬂnl\/é“t@ﬁ for the
or di seases, rolﬁﬂ{9 erent to c

ular n a

prOd%O ‘?Tcﬂ’fs‘%%ﬂa&%“%&%posf“ﬁ hraiPiEng ‘Prrﬁr@FU@Cﬁ@”arﬁ‘E?r‘g%éa Such as e
benigaef nelignagt riehgasd, e@nranoepri sing adnmi ni stering to said

manmal s i n need thereof a pharnmacologically active

and therapeutically effective and tol erabl e anount of
The ipyfatiQgy furthsr elaigs to e use GhiPe GAMBRCUALTRSFRIPRG ta the PIeend inueip for the
proddcharedtipharmaceliieal poresoaibng wive@dah @8 ubatr hiedating) preuetaing ar ameliorating
ofdsgg's%{s ??%gws\v% tﬁr‘&ﬁrg; ééo%gr];arﬁé{lsogll nﬂi‘ﬂdéq ﬁgg egl (Iﬂ¥p>eer roJ|ferat|ve diseases of
benigner ma&unﬁmtéaebwquatw@ma%m@j/aov Ofa’mﬁﬁtdﬁ?%?sl”iﬁnﬂﬁr\?é hPrﬁ'” particularly
cancéH SRASES. g of BB&Lanedd Q¥Basel BeRAbddinektirAdbogancer ,

conpri sing admnistering to a subject in need of such

t herapy a pharmacol ogically active and therapeutically
The ipfehtiant furiteer satafest to therueb lotthe neyormundsf acoerding to the presestt iny éygion for the

prod&%m&lrsﬂ%a@&fa% dbshshiOnd vHich daRweREdOBr tredbh Brebém% bPiheliorating
ofdsp%i@l nhi bi ti ngi hi st one deacetx ases. The present

EriEParSYEUP IO PLRRCHIRYS SUARA Y aF%P” @§[s5R5eR grentioned
hereie mdoiggatyusnar, soeft &1 ©f.agy oithq@Eecmdeodiseaaed desclibed hgrein above.
contacting a cell with a conpound according to this
invention. The invention further includes a nethod for
The ipyeghian 1 eqredaiessie dne ysa et the 6Prarqupds 3rsrding fostag gigsent invention for the
prodmdf(bﬁﬁdwacéﬂﬂﬁal €ompdaitiBmyRaISean ibB @bé&fbﬂ@ahr&{ﬁﬁﬂaﬁentmg or amehoratmg

of d|s%r%f s?%égggs JJIS gltj{tﬁﬂno #Qgr{t%lij rﬁgsﬁﬂ'}% glgz% lf H‘%? ?eagés mentioned

et ape
here'@\mﬁrtpwﬁ@r@bﬁ% sipfbeme 9.¢hy oﬂéO%rcam@r gdisesfseg @R-?C”t@é RpGINRSVe.
according to the present invention, optionally,

eou 'aII r . separat with one
oo 31Tt GRL i o TRAPRBLDR Frrtasgin S0 e HepBoeyt nigg o e
produmcmcpfoh@“dwabeeltlcahcor?rm'tlpmmh a@n bk usddfertraathgapregentiog bhameliorating
of beHﬁ@o%al@%t ﬁ&ﬂ%@@n&a?tm@%ﬁ)péé#]bé}gsdcﬁ ab B% ﬂy%?@neée cancer diseases
inventjon for the production of pharmaceuti cal
descrbghesI™taP8Ys which are enpl oyed for the treat nent
and/ or prophylaxis of the diseases, disorders,

- ] [
e S LD LRI B AR SELARG By on o e
produyctien H@parmaretied cerprasiiensfeethe freatienth ApisarrgSliftieadbiod Gegular
neopbﬁa BhesdPBIREEB thiston¥ esddeqasé Mhibitdd Eherdply QUL bd BB nGi-malignant diseases
ceuti cal conpositions which are enpl oyed for the

ment%ne akf rent and/ or prophyl axi s



of di seases and/or disorders responsive or sensitive

to the inhibition of histone deacetyl ases,
w@anoiosubar |y those di seases nmenti oned above, BCL/EPAS6/066189

e.g. cellular neoplasia or diseases different to

cel lul ar neopl asia as indi caf®d above. The invention
The @\%rllwb he{Jwir;egl { ?esstf)tg;rgeé}.?gi% gg%ﬁgquhgseacgg g@a g)?tﬁ% Hraege?n(t)m(\j/enqgn for the
prodysher sfmb@utacedibal conpmgiptd fonishibiting higiore deb catgasdeathvty yr ths geatment
ofdsbggéb bésb%s%e%éd@’mh&ho &% {hQYlﬁﬁEdngrbogéquQ%s [h%te%* es to

he use of the conpounds according to the present
|nvent|on for the production of pharmaceutica
The ioamESiUithed Rsaté<On ai nidindali for tregtirgy, pletadibg ngarmbrlatMgahe diseases,
d|sor5]e$§)m‘ng§se§and%+ Bncﬁt‘?’ong m%hno.[:%gﬂérgm |no m% trt|cul thman patient,
nven I on urt er

compyiging ﬁ‘@“‘&@@”r@ﬁa PW%@WG@'W@“W@ theranguiice!t ?fﬁ?cwe@@é frierable
amounfyeAt bDrﬂo%Qbmbcﬁﬁhds BEcodingtid ©B8 pﬁgselﬂhﬁbﬁﬂiﬁ%M@ abmmal in need
cpnp03|t|ons whi ch can be used for treating,

reventing or aneliorating of diseases responsive to
arresting aberrant cell growth, such as e.qg.

The iRVRARSH AiiHeP lréléct&rt@ttﬂevc%nﬁb@%@%@&rdﬂg to BTG foPBdel i a8 Featment
behavi our, such %?ﬁ é of those glseases
and/ogRIoP YA H@?ﬁeﬁ Ry Y@ I5PRSPS MELNEET, such as e.g.
any of those cancer di seases described herein above.
The JJB%U(HW%% *’é'.l’é?esf o rpk&ﬂacéuﬁhﬂ%@rﬁp&s@oﬁ%n%ﬁgn f)n AT??nore %f the
oun accord to t resent 1 nventlon
compRERAFIFEEI Y BthipRMPaR 8ft & E%rm%‘%?HifF@EW FGCeRiPIGFANEe Ot dlvepfe
used for treating, preventing or ameliorating of
The p(Tiés%Rtr R?enﬁonrfﬁ ﬁf?e??%étgs to%ﬂg@ggéebgéé&g%%siuéﬁ O&Lﬂ%?é'ﬁ%ohseuo? IFnore of the
comqgarpcﬁaé@qr(apg S(p thig gention grutpphagga@utg;allyaqwemblq wg@ne@@ﬁ@/gf excipients.
di seases descri bed herein above The invention further
ounds accor
The 'BP@E%H?”“SM%%?% BA CPE?L'”?WS °°BP63Hl9c‘1”e8hm8‘fe d
this ippfealiamece atrheralace dingiy rtsptzhie ditidnt lexdiient laed/asedief,@rg. for treating,
prevenki§Pdr aﬂ%hor@tfn%‘(%@ff ﬂglﬁ%tn@r@ebgs%ﬁ‘ béHign d?fma%r%ﬁ{aeﬁﬁ\ﬁour and/or

o ESponsi ve to in uctlon of |fferent|at|on such as
d|sor(ée_r§ es%pﬁ?w%fo |@%%@ %?%@éf?@ss%ﬁf Ife{neé(amp ﬁ,et}s@‘gﬂ or malighant neoplasia,
e.g. qaadet isoct @rd.g. aopofdierse ceuehdisesases gpscribey hekintzhose cancer
di seases descri bed herein above. The invention further
relates to the use of the conpounds according to the
The 'E)\fe@g‘éﬁ’f‘ml‘%()%ﬂ?q tgRhgrgcqyieal cwwwer@q FFRerging to this invention having
histofE R @agadt imbiditorgaspagi t i ons whi ch can be used for
treating, preventing or aneliorating of benign or
mal i gnant neopl asia, particularly cancer, such as e.g.
The inypptierf furthen salatesotn Pbarmarediegl eampasiigns adserding & tBis invalipp daving
ampgggnhnagﬁ&mﬂ@ further relates to the use of the
compounds according to the present invention for the
production of pharmaceutical conpositions for the
The inventionferher oflates tdipbaragecuticd! femmeasttionspacgordied kathiainvention having anti-
prolif&8@Rl A8 and sensitive to histone deacetyl ase
i nhi bitor therapy, such as the non-nalignant diseases
menti oned before. WO 2007/ 039403 PCT/ EP2006/ 066189
The invEntidriferthenvegaéd to phiraatdutical cerh@adstisnd arcohieg tstais dfvebtoa having cell
deQQEHQHHﬂ§m8%@ﬂﬂg'ng to the present invention for the
production~o armaceutical conpositions for
i nhibiting hlstone deacetyl ase activity in the
The ibvedadrmaitier raddteto H@AS0 S & PISPOAGILNIEI Ednpaitich dolprifihd br@br more of

the cc())rrr1potu(r)1dst g]c%orEiHB ?o tlngﬁ]n%lent%% %%gg ﬁanrpnggeu‘ﬁca%{/ ggcfeptable carrier or diluent in the

there

the%oﬁn%o&ngseaccording to



The invention further relates to a nethod for
treating, preventing or aneliorating the diseases,

wale@ooskans, il nesses and/ or conditions nmenti OPEDEP2006/066189
herein in a manmal, in particular a human patient,
conpri sing adm ni stering a ph&rmacol ogically active

nd t herapeuti cal ef fective and tol erable unt
man R R G SO iy £ THG 2 s T Uoe n e
treatmemy emt/or@rophplasavfidhadisaaads asrmengieted. t her eof . The

invention further relates to the conpounds according

to this invention for use in the treatnent and/or ,
Additionpglhipe Hxerdiop felgigssie 28 ggicle g Wé%qf%ﬁtwr?’ Whith c@ngeses @ackaging material
and dy@atrhaasettal agbet contdigad wittin $aitf pderaginigehatéres wiherein the pharmaceutical

agen? E %e@%ﬁ%%{fe@ﬂect%%??rﬁﬁtl@% cﬁ%g@ H“ P’?ﬁétgr% @eggetggsggogn%ligrfating the

accord I nvent

SYmpsiSratae é@'{on%%qcytylaa%@mlﬁm @s%ﬁfrar@rwf@remm pagkegingmRaterial

compPE&SLBbel biyRRddeMkeft Which@idichleb MatHe bﬁhrmawunaﬂ: 84Hnt © akeful for
nor e of the co

preveégrg?rz etﬁ‘ﬁ?“i“‘%‘%@%%ﬁ% moegﬁtegﬁi &orgﬁrgr ?Pg e|n arma%euncal agent
compaessape @b eregaxpdlinds pecordingdy te ivectiopi erz;ackag‘ﬁgenaterlal label and

packéd&‘f@s@ﬁ 'oﬂ’\@mﬂéér M&% or %s@ﬁw@@ wht i€ Fé@’érﬁ@dqa§§£ﬁaﬁid§iaelgag|ng
ounds accordln

mate‘i'%)%t%ﬂ% %‘H pﬁﬂﬁ‘g%'”ﬁ?{ﬁ BIRACRYICRY "Ade giaé?ﬂlué"“ﬂ? | uent,
exci pient and/or carrier, e.g. for treating,

The ﬁ%ﬁt‘(a%@&tlcgl PP]E%%WL E%Qﬁ n'gqgth(shwgﬁ{)e rQ l)rleggrg(@w yrSCesses which are

di seases 0 n or nant avi our and
knowg iPeigiefar! Sapilias ffPOtH% pereon gKlipdh kﬂ'd@t #rbAs gharaigeRytieRd FamPasiliens. the
compasndsfobthe @x@anfah €5 adlied c@hipcdhdsratd grn@rdmpngephasich, or pfdably in
er.
comiR0G Sl STl Bafaun @l finds 1138 SARGRL, £ arR3 T o woess.
Coateﬂéa%ﬂﬁalcﬁ%@atqa@@ls %‘@Pﬁﬂs@rleﬁi WS%@E&DpﬁTT@1 QW'Q'WSSSUSpenS'OnS gels

or solufidreNthé a&tive @Um;ﬁtﬁhnd Bbritdr@ B@aﬁ@@&ﬁ%l}j |bé"|ﬁ§§et\bvékfh| 01 A 96% and where, by

the agr%érerﬁ;,g C%ulf:? 81£tpe 8 ng%so%d&)ﬁ é)gcg)éegbsr alpﬁﬂn?geu? ?ﬂl gdm|n|strat|on form (e.g.
a delayed egiedse formaoy pn gnterdigiomt) esaddly suitdd ¢4 the aetiye icenpaund Zheor to the desired
onsef J1%&RhIcANLd shides. rel ates to pharnaceutica
conposi tions according to this invention having anti-
proliferative activity. The invention further rel ates
The detsop B&iladEc thetartdafamdienpitsa uxiliares, \@bices tixnigietts, dilhérss, carriers or
adjuvlaﬂtgmkh ar ﬁﬁ%l&gr tgr‘\sld!asweg#)Mrﬁ]E%Eéa@ rrﬂmaﬂoﬂgtﬂ)ﬁ: fitions or

activity. I nvent | on er rel ates e use of
compaS'mPﬁaewﬂﬁ ¢ as/neionpers knowisdoe dmpiditieon ﬁfgsoaﬁétsogel fApPers gfintment
based Arel AHIREIBASMBERR0 kdifiéhtd, fortekarSpld AvieKtiardd) dRPEtsants, emulsifiers,

pros A 658 s B E PR AR GsbRs oPlerRbathtiRblot Bl ¥ipen
phar maceuti cal product, such as e.g. a commerci al
Depeﬂ&ﬁé(@ﬂﬁ thJS ;sgglcu@emséésé h@ be ﬁ'éag@)t d&\gg&ﬁ@%@&n%%&ﬁb@% Sctive
agen R UL 178 RO BLRASE B PRiP A P eveot aarase gk BSional ok
coadpoisfprecswth tprackaghmiy acedréing @lthe Ereskntinpdntiemées @srd feeadin, additional

thera@&ﬁﬁeﬁg&@%ﬁ' a'?@r%r%l‘yhddﬂwﬁs@érgd QQ@E@Q'pWe%&%Nc@En disease are known as
rein ar rraceutl cal agent is therapeutically

appr%’f"?t@&r”\%ﬂ'ﬁea? © b4 1P ng the effects of histone
deacet yl ases, arrel iorating the synptons of an histone

For eqwgtﬂ?@n& grids s @{o%:’néjt'o%ﬂg ﬂ@én’no@HQy M%ﬁ% r{édmﬁ standard therapeutic
agents or rad|at|on used for treatment of the deseases as mentioned before.

In one particular embodiment the compounds according to this invention may be combinded with one

or more art-known anti-cancer agents, such as e.g. with one or more art-known chemotherapeutic



conprises a | abel or package insert which indicates
that the pharmaceutical agent is useful for
wW@e@vesdnNg or treating histone deacetyl ase NMERPCHERD06/066189
di sorders, and wherein said pharmaceutical agent
conpri ses one or nore conpodfds accordlng to the

nventlon The acka erial, and  pa
a”d"%r {e@ptsPaT A icaeepage: Fsr %P "8&‘ "l“%%*ﬁﬁrﬁé’ %ﬁdﬁsg“bed %‘50”9 and/or
radiafmener al | y regarded as standard packaging naterial,

| abel s and package inserts for pharmaceuticals having

related utilities. The pharnmaceutical conpositiaons
Examptes Gf oM Cf‘%“‘?t'f‘ﬁr%pquﬂ‘%/%rﬁ'tqaﬁ??r a9dtsyFeapeis dsesln prrpRieiige therapy
includeh bathoedre limkaaawn) ap)leﬂanﬁ@’cabﬁimﬂamﬁg bg@ts dueh bdreydqrhsgphamid

End?ﬁ%nJ@J ﬁ‘osfamd&H&oxaP&) Tﬁ%t szﬁ}m?é:% der e&@? (l‘\?e%of%ﬂ%&lger%rl(% or

chlormﬂeylmirdshle'ea éBﬁNLby(e)cblailsurs@emNanms I|p¢ aﬁ-@la&b[ﬂkatunax@ BMS), oxaliplatin,
satra&gtgﬁ})drr%%!))(@%hn:’z’g%g}o&&t@t% %ggr?trnﬂ?ﬁgéﬁeh%qltubgwm b@)[}é &Rh as vinca
alkalaidsevaeristing I\/@blsstlneammll@@e texgreesch as rppitaet bfaxot@) Docetaxel

Taxcﬁéﬂe@hﬁ’% %glo@s asaﬁell-ggﬁlw fcﬁmnllgt%ng BRd co%}ﬂ@@t@@ﬁhb%ﬂ]s epcﬁlﬁllorsfes such as

or sol uti ons, he active COﬂpOUﬂd cont en
Epot e (RRYURSIS). ATGPRRYIBER UKGERbIONTS)an dK 5% ity siSiedc cpsyhilons B
analdgh(ﬁl aPRIeRERS iBhibibA SRh af ar‘ith}@c@hﬁ@s é)@ﬁipfﬁ‘féd 3P Borubicin /

Adnbﬁsggﬁg%g%as?@lygghar ngqx%%gliflggh g%%n%s?c’es %{oh%’og ig@{‘rgf%}wpto%\ecm and

campﬁdﬂh\dc&l(:hntal@gst (@%rﬁrﬂ“ﬂed/l@/ |€601gan N Gaaptdé D@ ot mo;ioifteardli‘lsyl'dléagn(@) (v)
pynmt!cﬂnee ag algom%s ?Léc alsI Iluo%urtaﬁf@d:sl\s f?a&ep{égmg%ai i@z?rabin%syléy?osine/

Cytarelic i(Aex@n®$or Ghnhditetrites(Geoar®)gKi$ p@in an&dpm&t&ﬁﬂ@ asléinodncaptopurine
[ C

Pun-?)\lié[é’%??,aﬁie-tlhoﬁganor{% rﬂ&dsargb?r% ?Ig%@na%gg@%@ rg\{u ;gﬁl c?%rlq%#ﬁfsts such as
methetrgxetet(Fdmdreixa@gyer priernetemtdd fAliote®)o sol vents, gel

formers, ointnent bases and other active conpound

exci pients, for exanpl e anti oxidants, dlspersants
Exa”@fﬁﬁloéiafqeéf'%ec'f'c Pitisearss SHaAassesdsed)| ﬁquPe‘z'@}e§ al ‘&réltaé‘id%ﬁf)%”cer therapy
includs0stp bretonignied &Nl Xkinake Iﬁ&|b|ifﬁﬁ§d06ras BIgOmztigib $Gliveed), bB-1839 / Gefitinib

(res b B St S (a0 At CO0lA SR B Bobre oo

(Tarcage)| Basatiiid (Spryael®) rlﬂpaimlbl yl@ch@ nirsteemed belowt \ratadnit) Vandetanib

ZactPna%@é%plgaztohg%b gl %reo s? e |n¥|b?cpé Isu% gl lP% SQ(?/ Bortezumib, ( Kelcade@ iii)
mni's e ound$® accor di 'ng '3
heat grrogls pratein QW@mﬂiO@dlke Aéalwmndgelﬂmamymadﬁﬂ M@h &v) Vascular targeting

agenfsr@‘@f@?%tdo%b%%m R4 bRbha & ARS8 | ACAIohLRY §rﬁ|earn§|ggén% drugs like
prevent a particul ar di sease are

the VEBE @Bbtiqdﬁt“’ SUFHFs ?%éc'%fl”éaé’a{é\éasﬂ%%@r KR Yfaske k'f'ﬂé?e Infibitors such as
PTK?EX azpirf_sszt h@taq‘aamspowmaetag & (=g L P PaFdpSnibV)@hdriodiBndraitibodies
e_co I N wth a ar, r eut | ¢

such B8 FeSLpgo BeeRR) GGk ek (T PE R Riwch g g glueuman
(Camipeth®) orkeditibefheibaBexdxare) beCpezy Cewxmab (Ehhad) aemtastnh@ee above) or
Panitﬁtgp;ﬁgygsqﬁell%%%gwltsn gwdtcg 'L%gtés dfpr} ﬁggléngpan%ymge g%@ﬁtn%%%b

W one or nore art-'iynvvn an - cance ?
ozogaisicia (IJylotaigRn ovlhetumpmap Hxetan (Zdva bvii, arﬁamqueframqnta €O

ohgor‘?&gyo%?t%éé@thggéuﬁgszﬁga 9]@@;‘-%8I|merze7n é@rcgsgﬁse@:}" Qﬁtl'oll I|ke receptor/

pecific anti-cancer_ agents, e.g. one Or nore
TLR 9 h@%‘@tsd@é Bramyee® bB{RoAgoalstslise 'm'%%@%ﬁ'ct?fﬁ@ Bk kApridee Qﬂd analogues

therekmammnsggunrsm@ Rb‘énﬁ&m&ﬂéd wdlaR Qﬁmu@ﬁmﬂ&@tofyrmmdm/s agonists;

i PRRRu R rX$ ﬁ%[rﬂﬁew ErRa e P b PR B T

Raloﬂyrgl @rpmmlpjgamﬁ .g. Flutamide or Casodex), LHRH analogs (e.g. Leuprolide, Goserelin or



(Endoxan(r)), Ifosfamd (Hol oxan(r)), Thiotepa
(Thi otepa Lederle(r)), Melphalan (Al keran(r)), or
w@ bdoansdhyl ni trosourea (BCNU); (ii) plati numPCT/EP2006/066189
derivatives like cis-platin (Platinex(r) BWVS),
oxal iplatin, satraplatin or7&arboplatin (Cabroplat(r)
.. B (ii1) antimtotic agents / tubulin inhibitors
T”pt‘g%{sgwa@sarwgfﬂ?f NP i ds (vi ncristine, vinblastine,
vi nor el bi ne), taxanes such as Paclitaxel (Taxol (r)),

Othe%@)@ﬁ @fﬁt spéc?@ém @Jn@érra)ggntgwqm@% &gﬁe@%r X@Tlldlna%&’] m@‘ﬁ{p)ﬁmclude

f or nul ons and conj at es her eof ep ot hil ones suc
bleoné)g:m 'Eﬁ'aﬁ'cﬁl qugh%s @ t(&pgfq%(inp aﬂ%(ArT)R)A D'Qy-\ar@ﬁtayflmqs@ﬁeée inhibitors such as
the 2(dleé$>@fbﬁialnb@6ﬁ(a[|\)e) D&ita% EB@Q&&@)C &HdBYAZé)MHIﬂ@tdIéhosme cytokines such

__epot hi ] one to omer nhi bi t or
== in§{Rh P PR S S AL e A PR g BoRBRUBPEr Ty such o
TRAIADPRA% aginistic a:r)t):qdlesqutm@ow fﬁMFJF{ngomstnesg (TRAdmeLedtor@dortists like

mapﬂrﬂpﬁa%' ?exétuﬁbﬂ@ p y)h| &teh%|t8rs%ren} to the compounds
tOt eci n anal’ogs exe I r1 noteca
accorwﬁ}gq @@é!}vepl)onépc 5%D/’I01|,.WF§ gg103 (ngsmepnde [ FK228, NVP-

LBH53Y rNIVR-0AQ&24avilpgio nakis (8PS web bagratesf | uor ouraci | (5- FU),
Capeci t abi ne (Xel oda(r)), Arabinosylcytosine /
Cytarabin (Al exan(r)) or GCentitabine (Genrar(r)); (vi)

As e>1§mp|an/ thcagzgan peants ferush |m@n®1mmmmtbq)wmmgnds according to this

inventi&tHih |the|\l,%thréﬁﬂp(eg Menti$ret RERBUAD b8 Aiodihg/dlagahbngs ment|oned without

vendrir GLA R RO et Rt RELUGRBEY AT FTRREBR .

ADARMIENE: ALEN)UZ\BHABALEBEDAMINE: GBINGRSHETHOMIBAL AM@&M@E
AMRQE!&N Cﬁlr\ﬁ\%sfﬁ%z@‘éﬁdANé]T%ﬂﬁr AﬁPEM@'lN|RrA§&T@P<9ﬁﬂ|ﬂ|EC§A‘§|E|"X|MAB

I NcC ut_are ho

BEN@’?’MP%]DK&%EW%U"A%B eBEd(XAﬂ’rEW\LrPBA'Y'@ﬁ @E%(%M;‘}'N E@Rﬁé@'\’”e’
BROXUIGEINE, iBUSWLFAN, rceaa\maa(m—) CAPBay4BiNK) 03 REBeLATIBNCARBOQUONE,

CARI@@}Q%&?}%% %{I M aBr%ctg'\‘/;d 'Cg?u\ﬁl:—ggﬁr@[—?tc(léﬁQATﬂ\J CLADRIBINE,

CLONISENG ceY ¢LrQRHOSRAHIMIPRI PAG OACLIZHMAE BACTINGMYCIN,
DASASBNKB\,/\DAM&DRU_B!@JW,,DB@M@IN&DD@SLS@N IDERAZDXANE, DOCETAXEL,

. . -
poxERFRERT HiortdrdaEhE PREF BTFENE bRRS RANGRAE el sty
EFLQRMTHINEOEMITIEFKR, BMREBIGIN 2R IhOFE ANRh ARIAPATINZ ERBAGUX, ERLOTINIB,
ESTHAMUS MRS Gt B SBEMIE TARBEPASROXGIAS FINAKERIDE, FLOXURIDINE,

T

FOSRESTROLAED ZEMESTINEVASIVENTRANT, GEFIKING, {GENASENSEK GEBISET ABINE,
GLlVIEBh<b@é|§|‘?iELbN~°'<‘3't‘}§‘|3|1"1%Méiér fﬁ@E#ﬂ@%&%@éﬂ:ﬂQVzb%bﬂfbﬁé |F9158FAM|DE

t ani nonoc
IMATIB; IMIS’&O@QL ANJNFIH ! INQTE@HEI) I?ﬁélﬁ%%lé@ ﬁ(LI%RE&TIDE LAPATINIB,

LETRRZOLE, I]EthF(CNEEb_TIhGICIBNPLRII’INUKGM(JB)’I)\IEOLUM(&[HDE,ZMIBIH*HALAN
MER E\;E) IEE?H?:IF /i REBE?—”K |(3'E)H_Aﬁ|'i\1 ﬁg:‘ZE'aRISTONE,

t uxi nma rbi or VvV as see or
M'LTEEQSMnMﬁM%g'M O‘& AR Eobh@ oI ligkitre8N, HHITOXANTRONE,
MIZOROBIRE! ROREXANNI MO BSRG, NARTOGHNST I NNEBAZOXRABANEDAPLATIN,

LI RSN X BRI SHEER A BATIN L] raxe.
PALIYIEEMABEBANITSMUMAE, BABIRDONE (RAZQRANIR PEGASTAREASE( 1 ) )
PEGféMGR}\STT M' bEMEkﬁEX@WEThEOﬂDE BEﬁﬁ@QTAS'ItIﬁ #EF&‘F@JSFAWDE

prros LR AR, by IR Gl L RL R BRBchRRAGNE

PROBABERIBANIUM, REOREHH Mi GHEORYSE VRALOXIKEN, RALTIGREKED) RANIMYSTINE,
RANﬁHﬁg@E Iﬂcé%l]FéléAﬁ% RHENE, ﬁM’U)?’]I\)IAIi)r#W@IN RIFEDSAFRAN,

r nonal Speutl CS suc
ROMPRT

estro
E, REREXISTENWREY. SARGRSMATIHY, SAIRYIPLAMY §t§i§?¥gv“€% {IBUZOXANE,

SORAFENIBNSRIROMUSTANE) SEREPTOHREINaBEN IO B ( PAMIOXIEEN PTASONERMIN,
Goserelin or WD 2007/ 039403 PCT/ EP2006/ 066189 - 78-
Triptorelin) and aronatase inhibitors.



O her known target specific anti-cancer agents which
can be used for conbination therapy include

whb@onywdn, retinoids such as all-trans reti noPCI/BR10d6/066189
(ATRA), DNA nethyltransferase inhibitors such as the
2-deoxycytidi ne derivative Pé¢ttabi ne (Docagen(r)) and

recAE I SEUAEUR S, RIS YaIFOREE: T eiong, ThioTePa.
THYMALRASING FTOAMIPRINE SOROTECAN! TPREGERNE! BRAIS URASTSZUVRA) L,
TRE(E%%‘L/F%\F‘QQfAz&SUGNé‘W|M%%TEF?§#T6&@LN\“FR8F6§PAHM E)tES UREDEPA,

ﬁ( (g ecept or agoni MBE
VALRUB Wu%w&N'B afNLETAY ;YEH E?@ﬁ%"“d}é 6§T'&'§eV'NCR'ST'NE
VINDEBINE) VINDRELBINE , et0RTZ0LE dnb@Evanpounds  according to
this invention such as SAHA, PXD101, Ms275, M3CD0103,
Depsi peptide / FK228, NVP- LBH589, NVP-LAQ8B24,
The ag§{cprasr eoeatsi r@?”{'Q/FBA)heWme %Wat@@a@ﬁ@ﬁﬁf tae gompounds according

to thi@Rl énti6RBGShieaRO8 MHchidé Bhark&eutithilg BEHRpIABRE dOHY aids thdrdi?, such as e.g.

theerPba{r";ﬁ%Creg ﬁ%@%‘%@é{% %%aétt othis invention in the

3 herein any of the follow ng
drugs may be nentioned, without being restricted

The 69%5 ki iPthE drt iPGAdrdI HIE bBseldf h b%kn%@%f\%kmd total daily

dosa%%;AR Bl dl I\Ir ti A APA&%“W{%E%WU%%&Q a@le% coadministered. Said total

daily écbd;&&é(ﬁ@éﬁlz&r,y withiCla Tk ilige. ARTEM SINIEN, AZATHI OPRI NE,
BASI LI XI MAB, ¥ BENDAMUSTI NE, BEVACI ZUVAB, BEXXAR,
Bl CALUTAM DE, BLEOWCI N, BORTEZOM B BROXURI DI NE,
In prasfigng hAReSTAMPRIED atsiterdeRtNES detalReehR[asteriajcs or purposes of their

uses GARBORIENT e, théATMISTdsNiccor@ihd I3@Ebrkstnt BYAORAMBIJEE Administered in

o AL Do B P Sy G

staggepRd e MAMEEMiined MEIIATIIRIFEMs RIKCRE/BIUCE fpsapERIMTsAE| avEjacent discrete
unit doEzgle @t | é\d,ﬂxm%ﬂﬁmbm'@a%rof-pﬁ?@@r% HE%hE?!uNE with one or

more%%&?xﬁ%p%ém%% fﬁgglﬁéﬁﬁ%gll_\l\ﬁéraﬁﬂt"fﬁ #ri%t spécific anti-

cancgERPARS. AT¢Ns eERBhYTEIXosERledTdnkY ByoveESTRAMUSTI NE,

ETOPCSI DE, EXEMESTANE, FADROZOLE, FI NASTERI DE,

FLOXURI DI NE, FLUCYTOSI NE, FLUDARABI NE, FLUOROURACI L
Thusr_q_fmaﬁ%c (ﬁWAN@/en%@QREQnaho&@gﬁ@gﬁwncal composition
compRENEMIISTAdNire inFleHWESTRENS a2 canbduhd Nb&rdn@ﬂblﬁkﬁﬁhl@&l,tlon a second active
ingre%@@ﬁ%ﬁﬁbﬁ%n dar@ﬁ%’(?)geu:\}l]c’ginNE | F(ﬁF n chemotherapeunc or
targe| Jp&T IR, CaP‘F\ﬂDRQ%ULSFSK]\PS qr‘RIP[‘ih%rQ\m%‘“O’I‘ENI W@N\Ppt'ona”y a
pharrhacBRBEih ly @z ptdbANREEN Idint AARAEKMNidht for kégURBIEsEparate, simultaneous

| AP LN, . , | . .
or o R RS ERABT CCR) RE™ NETHOPRE AT B N DR 1 2
patienfjoiBEreATISRONSVE IREPRAS THNELOr trefpimentzEaeb) aqithe digeRpADSTPrgrs or ilinesses
mentithdd XAZQNE: caMbdfOLACTOL, M TOWCI N, M TOXANTRONE,
M ZORI Bl NE, MOTEXAFI N, MYLOTARG, NARTOGRASTI M
NEBAZUMAB, NEDAPLATI N, NI LUTAM DE, N MJSTI NE,
In thiOONREOTHe[DiFes cORVEEN X TEINIE rela®&Ab laRbABinhljonRAGRIISTHIAXEL ,

a ﬂrera%h\lth EAVENR, wifihN JBANENS, co%i&ég &%&W@Mt%n and

SPARGASE,,  PEGFI LGRAST ENVETR
a Sec@@\ﬁ%’ﬁ@@fﬁ’ B, WIBEENT ET95T PRE aPiIRMOSIEARA DI e raPertisCRUPEEARIe an art-
knowRlaRARUIBAGgbht, SRich GAMYGink or PRERINIHULISTIEMENe PRODARRAZ| NE,

for s%ﬁ%@%@! gﬁ&ﬁf%:cﬁtmnmng’%gm%%%bgmse in therapy, such

as e.g. in therapy of any of those diseases mentioned herein.

The term “combination” according to this invention may be present as a fixed combination, a non-fixed

combination or a kit-of-parts.



RANPI RNASE, RASBURI CASE, RAZOXANE, RI TUXI MAB,
RI FAMPI CI N, RI TROSULFAN, ROMURTI DE, RUBOXI STAURI N,
WEARGRANMDSTI M SATRAPLATI N, SI ROLI MJS, SOBUZOXE(EEP2006/066189

SORAFENI B, SPI ROMUSTI NE, STREPTOZOCI N, SUNI TI NI B,

TAMOXI FEN, TASONERM N, WO 2060f 039403

PCT/ EP2006/ 066189 -79 TEGAFUR, TEMOPORFI N,

TEMOZOLOM DE, TEN POSI DE, TESTOLACTONE, THI OTEPA,
A “Fix@ ROV TS N dahmmminampmeﬁmme SEORENBEEMEgrBRA dnd the said

inl Is T

secor%%ﬁﬁgég%ght are F@E@% N %’IS@%!E %@AQQ'EWEEU%E%% Gne example of
a "fixg ORI DARF B IS\ BARIBETERRI S al WERWGW” WPRBE,BSW‘NEE ingredient and the
said SécHiaRIchid |hﬂﬁed|er\{|aFdQEé§ehEn aVhiXKOREL BN tan MURAdlnkstratieh, such as in a

formu%%}{ﬁ‘l?& I\lthe;r%gm%%tgf 2“5 %Smt?rgiq Eﬁ Ss gﬁp&r"ng %ch1 S(gr'% ﬁ%ngp Q/t(grem the

Mol Na artners o e COMpoOUnds accord
said flrﬁlafyt"{enwﬂ'?%ﬁ” ihe sait serond @Ct'Nﬁtf‘de@”tpﬁﬁ%lPrﬁﬁ%’éalﬂ‘tqn@ aF'F yithout being
in ad@&@ePt abl e derivatives thereof, such as e.g. their
pharmaceutically acceptable sal ts. The person skilled
inthe art is aware on the base of his/her expert
A “kitiafroautst igpefied aslaecokibingtiontvdiesdin e iy firstart eggegredieri@dd the said second
actw@qgﬂeﬂﬁbﬁtta?@ﬁrb%t ORI Bl Bhe Gmeowéuawpwla LS RAREW 4 Sombination

coadm nistered. Said total daily dosage
Wherﬁgﬁ‘e\?%‘ndi'rwfftﬁ? FIEpaiENLRNd the Rl sepondctive IPgre %Ptt""'ﬁé’gesg
The qompsemts df theditiof -partsanay ebegoietrdktergd sapataedy, deduantiadly, simultaneously,
conc&r (lya&rtcﬁ ohSibiGay %%&ygoposes of their wuses nentioned
ove, e conpounds according to the present

| nvent i on may be admi nistered in conbination therapy
The fBpad 8dcdhy actis€lg@bichtadf b tombihatish baKEaipahy accoRiMgus thizniveyition may
be prg |de%h£’s% gérrgrrtglfo?r%bla%@g%gggép%ﬁ?%ﬁﬁgsogg%n§R%W%ﬂ at%rglugsequently
brouﬁ\ﬁjoa%téﬁ?ftfowf@&tﬁ@toés S@ﬁ#eﬂ“@ﬁa@’étef%mmm'%@alm %@Ge@ﬁ use in

combaborf th&asl: 60{5’@%@;@5 b%&eséﬁed"%ée‘tf@f a@@tfpb@tékforr@ﬁnents of a combination
peci A StiaHeBi. g epe e R el RGPS ARBRaL o AP e B

combg@éei therepyant i - cancer agents, such as e.g. any of
t hose nentioned above. Thus a further aspect of the
resent invention is i nati on or pharmaceutica
The t W@Effirmaswnc% mpliagqnd)é thg ﬂf’sit Fg(il segerfq QF{_-_IV? 'ﬁ%rﬁg'antaﬁ? comb|nat|on or
kit-ofypatt<dcebisling te hisproenitbnaac o¢ dimiigy, te bbthiirgradienesrere formulated in separate
tableé%?@%gul@sc% & belonfgeFe%g' S%rtec}’\#&l &%rérﬁ aé‘rﬂm% gtm'ﬁ%?ﬁ@ such as e.g. one

erapeutic, In ar art- novvn

active ReRBEMeT fﬁﬁ’étﬂt?‘ta%tﬁb'ettoér?@@t"esaﬁ%EWSMWE?F BriemuEkaddere-g. intravenous
admi@gediibn. such as one of those nentioned above, and

optionally a pharnacol ogically acceptable carrier,

di l uent and/ or excipient for sequential, separate,
The agiqynistoathe §ssandurecerisrastivsl ingipdients §F the cagrpinetensugapogitions or kits
accordihg rtcaﬂﬂbé wﬁv@ntﬂﬂ)fné%/rt@bﬁher eorﬁ}pnsé Q thdr@Rlticaly @‘Fé@tme a@r’(ount for the

seases I espons

veat IR s G R Acis e e o G AeBa S Py $1 itone
deacglylasels| pagiegledy onesnfithoemeiskasesmerdiotédcherain, ecgaheregn. orImaligri@nsneoplasia,

parnda% rr%@aﬁ(cer iB@nPbeES&Mosk Bé/r%@ﬁ&é?é%sé%édﬁ@ﬁedrh%téﬂ es to a
i nation conmprising a first active ingredient,
Whl ch is at | east one conpound according to this

A furthenvaspédt ofthe preserfingediond eaﬂatﬁb\'retidrrr@mdéi@ﬁm nontiixedhforrs, cat or more
N-suIgﬁ&z&)wﬁ@d@ingﬁvgggwrdﬁ{g%%%riﬁ{/ekﬁ%ro@%%taltscmerfegﬁ a%%lr fhore art-

known standard therapeutic, in particular art-known chemotherapeutic or target specific anti-cancer

nt)separately

agents, such as those mentioned above, for sequential, separate, simultaneous or chronologically

staggered use in therapy in any order, e.g. to treat, prevent or ameliorate in a patient diseases



known anti-cancer agent, such as e.g. one or nore of
t hose nenti oned herein above, for separate,
wGeegameswdal , si mul t aneous, concurrent or PCT/EP2006/066189
chronol ogi cal |y staggered use in therapy, such as
e g in therapy of any of th8%e di seases nentioned
%g] erm "conbi nati gn" according to this . .
reSpOinﬁ'V%Wt |Hg§|to’5ge?§pggteﬂtc ggt dfspe(sga ) rsn%{tH‘nB?ﬁes g1ent|oned, in
particn@nednicare Gptiapeliyisaidabbmbinatin camkiides gfstrpiptssfor iW0se in therapy.
2007/ 039403 PCT/ EP2006/ 066189 -80 A "fi xed
conmbi nation" is defined as a conbinati on wherein the
Afurtgeri agreqt pithe Bressny BveHigh di APINgt ArepFatidiasish ag egom it of parts,
compéisihd ¥ @repagti@chf arlitst attiee pigesiznt, whiok) tad@mpbimdaiaeordifg to this invention
and a%%ﬁgaeta@[cal ﬁc@@%ébn&%gr}eﬁg{: éenh rlltcsa}lg%ag%%gg sé)conc\i/\?]ctwel ﬁr%gmnt
whichy if @n gk theyapenée ?Qﬁét ITRFFtisHPT andire@ngenagens a1e asech AP of those

menti@ﬁéd é/dbvé ReL ﬁ@h@rﬁfac&ﬂ@allp b&ﬁe@ﬁblelcﬁrr@ﬁdﬂdxﬁe\ﬁf @nd Bftionally instructions for
t aneous, adm

simul aB??Hil KOrgRa iﬁ‘i’SEaﬂe?” S?a?r%?"’a”%%a%?arerdu %?saﬂc%rﬁ%w Rt P &AL benian
and mailgaenphenpmleeuﬂlseﬁebs ditterbititatdllgar ndoelpeia respdnsive gaseatsitive to the
inhibifior SthisBmb b¥&elyRé£Ldi ent and the said second active

i ngredi ent are pr esent in one unit without being in

adm xture. A "kit-of-parts" is defined as a
A furtberdspera bi toe prabet @b entibh & askiti ofl pértsrcetnpaging aéosagegyuretdif effitst active
mgreé\@rq \Mhﬁ\ iS Q'sglpﬁtﬁﬁlg\?%le @éﬁ(/ét}(/g rﬂeﬂ%n% 'nEJBBVQBrea %ﬁ%ﬁ?&}r a' d?)sage unit

an one uni exan'p arts" i1s

of a s&c%r?@pvﬁd@grghent WRYShds #n qrhl@ogals@nqiqrg g'leragglftic\/@ part|cular an anti-cancer
ageni dugh eslé. grine @antlodeeergiahdd e and agtibhalg instigHtiets fendimata@eous,
sequﬁr(h?l o“? n&a?a??@sre% ﬁ\l agy %4:1? t?e% e?dggé;% gesgénsug?r sensitive to the inhibition of
h'StO@Péiﬁﬁ@fﬁYWS&FIS)UCh %5‘1 fl EXaRRisy QS'I”S“ or neaaRANE RRARtERNR. &@. cancer.

chr onol ogi cal I y st agger ed The first and second active

in n or arts accordin
A f“r{“%%SH?Cé, °ﬂh% 8&???”6 Wv%ﬂx‘?” 'SbaeD PP @88' péi%dug <PYPHY'y one or more
comppordsiacedrdiont tifis ingentipm e penetemtre yhanhaepntcaherotdeeitigns comprising said

comp‘%‘r‘!cﬁhar@rﬁe%HM@I%%H%B\JVMMQB&MQ Iﬂberﬁsogﬁ;ahﬁﬁlaf &H-known ant| cancer agents,
Sl mJI t aneous, %Uentl al separ ate or chr.onol Ogl cal

or 0”395@@@%@”@%‘“% O’EB‘?FB'PH%‘H”&’HS'P%?%%W%F'C petiaged aaﬁ@ those
mentiphasabot € dortsdgdtbieeus, asqueeix bedepara@mse inghdérspyo B.gato treat diseases as
| . .

e B A PARED A Pt BRE Ead Pl A PR oo RO BoLEd Eormarises potuctons
for usedn' s@WBIRARE i on t her apy. The type of phar maceuti cal

In thif ednitidtiat it@predent iReertion GitthanelatsepBMbAGTINY Q:ofnﬁ@srt&)dls édtinulations,
prepa%noﬁs ?rlqgo‘[% a%gﬁljn%qo %er%r%geﬁt |Wen%%r%§|pﬁﬁgtgﬁgb%% I?ses |rj1h§o|tory activity.

f or rrul ated in separate tablets or capsul es, or can be

A furlqerfé(sﬁéc@ Bt the bre€ent SeAt8H |sfaOJhaQﬁJcEﬁrc§I%n@g§Fﬂdﬂ|a§'iJF1|?atr9 &dage form
Ive I n

commgpgmn %l(fr@gugsa prabgcgi/e |89re8|8rbts\ﬁh| |aﬁ3\rstLﬂc@ @%qg(érple d§r|vat|ve according
to thi§ D entibabredisdltdnerent,ca secortaraathenogredieradrhiahiis an at-krewn stBheard

thera?ﬂml:j ﬂﬁ B rﬁéulatr Iaﬁ kﬁéﬁrﬁ&heﬁeme%ﬁ&ﬂe Gr épg%l éb%mh@g{tﬁ%h@é?‘égen@ such as one

I nations, sitirons or kits accor Qﬂ
of thqsﬁl”kenﬁ'%%ﬁ??"éna’}?ﬂ?t"f rrg\ei H*&’m%‘iﬁ’n‘ﬁ%?'é’eac%eﬁt%%&t eIt prexcipient.
effective anount for the treatnent, prophylaxis or

The &&%Hb%e% en%?@%r%tgé 8% g\Sm(a%QR?Q%MSosﬂﬁm%&ﬂSj nlp?/)e/ the

Ion O one eace ases articu one
a firsigctiverpgyedielit oeiehds atiegst pw@pﬁ@’]de&]cgordlég tp. thip & prRjiRN Gind
a secdRd A@i0aNGreBiBMPWVASH i@ at least one art-known anti-cancer agent, such as e.g. one or

more of those mentioned herein above, and, optionally,

a pharmaceutically acceptable carrier or diluent,



particularly cancer, |ike any one of those cancer
di seases nentioned herein. A further aspect of the
wW@e@3mBH403 nventi on i s a conbi nati on conpri si NgPCT/BP2006/066189

non-fixed form one or nore N sul phonyl pyrrole

derivatives according to thr82tnvention or the salts

t hereof, an ne or nore art - Wno st&ndard :
for sqpRife B%'F”t@ Si”i‘i ?ﬁﬁ’i‘? ERNICHT e PE <K UM SIRERHEY Uisdlitneeary, such
as e.@Iin thanagetf dispesss résporasivieior sasities to tgiehibiton cfuintstpnasleddetytoes,
particrfﬂ:éﬂytr ih?ﬁ@ﬁ)rcmgpéﬁ@e digé%rsessgrgii‘@ msbr%!sr’s rgs%gi?srv%ttginduction of apoptosis, such as

si nul taneous or chronologically staggered use in
e.g. gi @\Etﬁﬁe qisea%ﬁsynediF ned he@ir]gliketb@nigp @ramaligﬁarég%oﬂasgr especially cancer,
particB 8y by dti@sé tanderiideb @R idestris@nsese WO 2007/ 039403

PCT/ EP2006/ 066189 -81 responsive to HDAC i nhi bitor

treatnment, such as the di seases, disorders or
The presenigvaationfaifier etries tojarrompiaptioniAdaet cOmALsEts. Optional |y
a.) at3é¥istoreQBRb ORI 20Ebr&IRI1BIHiS BSertiB foFrH@Ate® Wih & PharinbSeutiéfy hdteptable
mymggeﬁ@g further aspect of the present invention iIs

4 OB Y preparation, such as e.g. a kit of parts,

b.) atdemsperiegirtrigoen ptiepareaegent soéh zs €.9.05e oaperewéthpsrgmerdipeadtherein

abové‘morﬁﬂlaie%i vﬁh%m%gutégl@%gép%btdérriehbrsdilliéﬁ(ent ion and a

phar maceutical Iy acceptable carrier or diluent; a

preparation of a second active ingredient, mhich IS
The meseat ibvektiawnrttieh esageeta tai kt-obgatstcomprisinged precarhtan oaafirst active
mgreé\@rjit wi‘ﬁéiﬂQ%‘ rﬁ&ﬁﬂd ’ac%% t %’iisen\gentigwgn % ﬁﬁr‘ﬂﬁ@eutic Yacceptable carrier

ment | oned ove armaceuti ca y accept a
or dilgeqf; Flé?pafﬂ“oﬁi"i &Li%’ﬁ?“d agHYf '6?5’??' FHANISP I$ AL EFRANGRYE Canger agent, such
as ongioMhbicaneaidsed sHeYs @nd b dharmaepasaay ecdaptaisib cared ngIILQaa{ Foy
e ap t .
smuBEBORCREAMRE spdehOF sBRtae B Grorbobl T lagBRU Ky lfhey. optonany
said iﬁte-‘ompaﬁsaistre@s@mfsr 'iﬁeiséi*” teerARY, €iovie teat digsasesiregpopsie @y gensitive to

the m‘ﬂfbitibih Sﬁiﬁgﬂ&iedﬁMIéé'eél%@& asaeé ld:éiidibﬁtrne@ﬁd%%@' dREadeb ifferent to cellular
S CO
”eOpS%'% Sﬁ é‘d'ﬁ?it‘?‘¥ %‘?’e aoaftlci“g ﬁy %?EW Sé‘c’? PhgP et gﬁiiosev&?ﬁ%ﬁi disgasgs described

aboveul phonyl pyrrol e derivative mentioned in above or a
salt thereof, a dosage unit of a second active
i ngredi ent [ is an art-known stand
The Qr?PgP%iB‘@G{"?rbf“rtheﬁ "Rt tP@L?P@P'”%i‘iiprﬁi’ﬂr?“"&&H’@@ris'”ga?é At 08¢ epmpound
accordihig & tt)is imveetionfant! bosast nendri-looed aaidcaneer sgad faBinudtasdduy, concurrent,
Sawé@@hﬁgg&# Q05qhiRkrabAul t aneous, sequential or separate
use I n erapy, e.g. to treat disorders responsive or
sensitive to the inhibition of histone deacetyl ases,
In thiS tehiRe@isn, thefre@xaiMdntion DBRErgElatos torminibgetamts, doePPditaBb,dormulations,
prepaﬁat%hs 8raiﬂ§ Sgcor ftol H%Q)?&e@?r&%ﬁt onci)fi vJ@ﬁistBEee g’ee.ag&ylhse\é%ﬂ‘ﬁditg@ activity.
r maceu I'ng one or nore
conpounds according to this invention, or one or nore

Also Ph@g Ba@eabii Q@é prewmpmﬁérﬁib@m&ha?amé &l dotgibmaiidais, c:tompositions,
nmpound ar erapeut,| C . .
o SRR 0RO Al ARET ok ARG = Sgaipegoroiieratve

and/ap ppaptasisondupipg ectpiar maceut i cal conposi ti ons conpri si ng
said t herapeutic agents, such as e.g. those nentioned
ve, for simnultaneous, sequential or separate use
In add H(&, giﬁyressntdnvefi@ntfdrggf regﬂtességggéisggf a cpérmosi aorB%rFeBip@ formulation
prepdratiopar kil azabraing tathie é1ventOptin e alahyfadtive of phisarmacatidal gratiuct, such as
e.g. do{ﬁm&al%ﬁ%?%greasm!edi%ﬁe%?tfdrqag’twgf &Eveldﬁr?g( bpar‘ﬁé’%bgtin diseases

I's connectlon resent 1nventio
respongiy ¢ ﬁ"eﬁe”?"@’led‘? the inhipitiep ﬁi{)hiﬁa@q dﬂagetyles(ﬁsﬁ@gpwp@htgose diseases mentioned
hereif, GUEAIASEE. . ®BBIgn o &ipadndhédplisiaOpartidutadly egheer di ng to t he
present invention having hi stone deacetyl ases
inhibitory activity. A further aspect of the present
invention is a pharmaceutical conposition as unitary
dosage form



conprising, in adm xture, a first active ingredient,
which is a N-sul phonyl pyrrol e derivative according to
wo boog/0s9aventi on or a salt thereof, a second acPCTEP2006/066189

i ngredient, which is an art-known standard

therapeutic, in particular aB®-known chenot herapeutic
The ptor%sgfg‘tg r\%ﬁhﬂ%ﬁﬁ%ﬁ%ﬁ?@%%&%ﬁ%&% Pa gqnqt V@ngg gnse o(? I’r]neore (%fmpou nds of
the prehent imaerdioo ¢rigethkt withaogtrepttoad foe sicaltanieeus, sehjubntandr separate use with one
or mdr& EljleWomﬁ'apeutUb%dBF %Fg%f‘épebﬂc‘/ §rﬂt éaﬂ&er abférﬂé1 @uchragleagI Sﬁy Jf%oee

phar naceutical conposition conprising a first "active

mempﬂﬁ?@%ﬁ%nt which is at | east one conpound according

to this invention, and a second active ingredient,
The B’?@eﬁhn\}e%tuﬂwtfurltf%%c'etlatgsntg E%t %cggéer%)ﬁg ﬁ asaﬁ%ﬁé?l bf one or more
“mﬁﬁbﬁﬁéfmaW6ﬁe@wWﬁ6WﬁH§§deadWﬁﬁwﬁWG@UPQ@&FNVhﬁ@&@%?%ﬁp@

smulféﬂééds%eq@éntﬁlldr 6&1’&Pate VR wOQAE Qaﬁé@%hmﬁeﬁﬁ’é’e@@@ér@ﬁﬁ 1B&t specific
mul t aneous, concurrent

. -82 for
anti-cgpCeL AYEITo F%Cg 383191 ?” g‘é’&%%@”"ﬂ%"eh?rﬁ”t herapy, such as
e.g. in therapy of diseases responsive or sensitive to

The ﬁr&%nﬂ i N B e Aiatéd 8 QBRNERAS Sé&lagf’esc%%wpn&ﬁba&w SWo 1y

roliferative_ di seases and/or disorder

”m”égﬁgﬁﬁ§F€BWP”aWﬁH%EFf%ﬁmd?”%$8$?§éﬁ§ a§ﬁ@h”&§$”ﬁabmemmmm
hereigriggetifer witroisstrudiiche &s esnuiteneoLD seqlehital ei separkieluse yémorgorovore

dsIRANindE WY B8dcy pecially cancer, particularly
mmxgaiso? %gge c&ﬁcéﬁ Gﬁ%eases descri bed above. The

present invention further relates to a conbination
Furthpin@ek) @lso @0 ﬁpcreicsdfmge MesentbvenB@st a afeeod Gresting daeasRs dhdig disorders
sP Vel

respo'ﬁg vé g'rj S%B% tq/ qg] é\F?A?\éth%é FSHL {)rﬁeedne\gncétga g? %88&&51‘%%! \Je diseases
and/oaﬂ'ﬁorréﬁémpaﬁtweiwﬁ@éﬁn elgenrtosiss e 35S B cgneep ﬁ@omb'”ﬁmﬂéherapy ina

patie@fconP@s®y amﬂfmét@rrh@@ dheRicBlogigdl0 etive Rd tdlapb @daMicifBetide and tolerable

rmaceutica cceptable carrier, or diluent. The
amo B & e o e SrORal P Ermoparat B™hafh. QhtdtGRn go i descrivec
above toraaidi ratieny irenepd peaoht i on of a first active
i ngredient, which is a conpound according to this
nventlon and a pharmaceutjcally acceptable carrier
A furgB?r a&PchU gfrf.be prgs?ﬂt @g '8'9 is&{n%tpodd‘o %‘%’8?&10 Qq@p@ghcally diseases
respansige edheesitive tovimhiblting istame deatetidaearsuamés e.g.amnge Kisaggen s mentioned
befor% L%an%%@yu%ﬂgearﬁfw a pggz%gm[ﬁg%? g&ggr?t{?agrﬁé(rg Iporﬁ&%m adminj stermg separately,
sequeyjtigy, fiaHERRGEUS: %Hrf?r@htﬂxe%‘ércﬁ‘l%ﬁi‘?daﬂ phaé’éi?&ioéicé"yﬁc"ve and
therapdutioa9 lefigticaddtolsiadig Getoatt ofi Sige d>rmndré1&rrta@¢bmpﬁpmdsmaairh|yg to the

prese%ﬁln\%nl%é &Makrﬁgc%logﬂgryggﬁ;\}e a(r)]g%nera |cta§y &%Stn)e%nd tolerable amount of

I'seases 1
one of 819&d Qrt knewp éherﬁpﬁétlcl agRNthiin pasticusl antl- @’vlﬂééﬁ @9@@%{@9@%%{%@9 mentioned
abov8 U6 BaidBatRntd. cellul ar neopl asia or diseases different
to cellular neoplasia as indicated above,
particul arly cancer, such as e.g. any of those cancer
In furthesziies, tokewresanbiodentiabwiates (7 heneirod dexrtealingyratanting or ameliorating

hypefr)‘éFo'i RBkivd §at&SaraRr @s&r@&@ \'é%S&jnsR/%%PﬁH@t@Q& HOPTRid, 86idAG%is e.g. benign
| east one conpound accordin hi's i nvention and

or maégna]nélé%)lpla@ﬂee - CAN9eR MWlAﬁ{ylan% gf,]tg%s[e cg@@ﬁfhs?egps mentioned herein, in a
patiesticomptistryesaioinistarop ceparaely,, simsteoesly, i cahcupentyepmuattelly or

chror\?)%@]ecﬁltyl%ge{gaérleg & sa'd%a‘ tﬁw 80 ﬂ%&}o ngr{]amtgd?\?oﬁr fﬁs?t%gﬁve compound, which

] her relates to co I nati1 ons
is a celaﬁ?}@g iaP‘?O()CH@ to]ctk@rqﬁﬁeattm\tﬁqgon and an amount of at least one second active

compound, said at least one second active compound being a standard therapeutic agent, particularly

at least one art-known anti-cancer agent, such as e.g. one or more of those chemotherapeutic and



preparations or kits according to the present
i nventi on having histone deacetyl ases inhibitory
wW@edo7esd4y3 Al so in this connection, the presePtT/EP2006/066189

invention further relates to conbinations,

conposi tions, formulations, -p4eparation or kits

accordlng to t resent invention havin hyper)
rgefEETT Sk SO B T OR I S e I PGS TEC P10 5F B compounc
and saddetandrgtivielvempouas eerult inaviberapeaitic Etiedt.her rel ates to the

use of a conposition, conbination, fornulation,

preparation or kit accordln to thls i nvention in the
In yeﬁ"ﬁiﬁ?ﬁ aeqtier ethp Pregep HYPHIQE é‘%ﬁt?ﬁ:tﬁla PRieRALet trealigs Areyenting oy
ameliara@QyTBHen) mblifedativl dgeases asd/creiboriarsrainondivg totifd@etion apoptosis, such
l.i,0L gt S

o o G LA RSt MR oL i e SRR Sl EFROL ey Blgoses
mentigagd hegein. it & 9atteﬁtf§€1pd$'%%f§@@3tﬁ@l@tq Wﬁl‘at'%’eﬁcé@rﬁmg 51}6?1 prggent
invererd. beni gn or malignant neopl asia, particularly

cancer. WO 2007/ 039403 PCT/ EP2006/ 066189 -83 The

present invention further relates to a commercia
The prauteageiceleaprésiiong comeinationsprepasanso tomdgations, kitheroducts or
packﬂe@ﬁ%ﬂﬁonb@!&ﬂ%'n%@ a0 URILBE MoV théh diash fh‘é“cbh@&fhd; chcordmg to this

mvenﬂleﬂrr%wl Zq?neoutﬁ%q eqrégrtg{qa\,?/rg)?tg%%?%@t?rgggg% m r&arncular ant| cancer
agent@nk imeptimee.r agent s, such as e.g. any of those
menti oned herein. The present invention further
relates to a commerci al package consi sti ng essentially
In ad@if‘orbﬁ%“Rﬂ“”‘i’?o%Céord'E%FPdB‘EIH@%e%FW?WQ” B"]‘”e%eetﬁﬁ‘ INAReRrE Qﬁrﬁ’o%{ssurg'ca'
treatrd@rlt of @@tdrve i ngredi ent together with instructions for
si mul t aneous, sequential or separate use with one or
nor e chenot her apeutic and/or target specific
In furthge addiign, @Qmpqg@ﬁpgcorcg@dﬁ tl'@spregse@t mvgﬂgpndpn Pegsgas in combination with
radiafBAthér@Heth JARICEbNA sdfRizRI0R SERhcrPYeIMtd tORarbisIsthiiRFd radiation therapy.
relates to a commerci al package conprising one or nore
chenot herapeutic and/or target specific anti-cancer
he agigémsdtatiorsefdie @speunys aggepdingf to thivis eentiem thegeedinatines @nd,

pharr%%@ﬁéaﬁrfon%é fbnk %@Hd-l'ﬁgt tb%mfe‘ﬁﬁorﬁh%et &ﬂ‘@@rﬁéﬁnn any of the generally
uential or separ at

acce%[%‘&@%fisr?é a‘?'B'”‘Pﬁﬁaé'OB P\é%'@*i’i? 'ri tH?/ éﬁ‘rt”'“&ﬁat"’?ﬁﬁ%ﬁfﬁ P@PBEI’%%F'SS of
admnastraasrpmcltJdeJﬁtravheoqsr@slemﬁsai parenteral fopics!, Banseérmatarfdoectal delivery.
| L 8atd B disRa g disorders responsive or
Ora senslytvigvéJ to tﬁ/ea$| nhi b ?tl on of histone deacetyl ases,
e.g. (hyper)proliferative di seases and/or di sorders
For tiicatfpOnsi ¥feictriatosed e cddiboOhdsaHeeqting tothe Budiiomarean Garticular

admn? Qt I%S rf thé H)rr% %mb&i@thla%pacgm% Iacﬁ%lp!)snm%? WR%F\ ar|%|ré§/“ta6ll)(lﬁ flo';/ tgpical

app“%ﬂ@h fﬁeﬂﬂap@gwt@@pﬂ the eﬁa‘fré@qquwl compoptBr BbFeTbaunA Afthaghvention (-

actw@cd@rﬂ:ﬁﬁrﬁ‘ﬂ% sletord@hbl¢ ﬁ’m@lj Aah blﬂtﬁble%ﬁm{éﬁé%baﬂ Buxiliaries and further
ar at |

e

orooss 51 e pERp P RERBER e dv et FlbRar e P alsR ar. for
exampleeswviiersi ervdsitnisosuspens@nsispilagsl ofis pintnreanést, fatty ointments, creams, pastes,
gels &QbEIapeutical Iy di seases responsive or sensitive to

inhibiting histone deacetyl ases, such as e.g. those

di seases as nentioned before, particularly cancer, in
The @hapeEcE@ittl composdteds edcosiinglho thedatentiontarcafErédShyrgocesses known per se.

I t

The cﬁ)g%%f E%Zcéh@%n‘agg%cu rt%p]'\e ime %3 éd:?rvé é’o’mg u?dsg( aarned out in the
ordengﬁ Aearivee @@{o&r@n{ fyr @gpnsﬂgaaeﬁﬂasep H@ibﬁﬁéu-fqp@all qp9l|cat|on forms (such as
ointmehtc pot th¥ @eatMentiopl@matob&s tanedsintaintthe B:i®e 66mFBAREs IOt cbit@ntration of,

for ex%(r)n%P H %@% r?eoc‘[u%Eoﬂ%ryt o%se m%he case of systemic therapy (p.o.) may be between
0.03 and 60 mg/kg per day, (i. v.) may be between 0.03 and 60 mg/kg/h. In another embodiment, the



present invention and a pharmacol ogically active and
therapeutically effective and tol erabl e anount of one
wWO@RoNTOBEOASt - known t herapeutic agents, in partPCIER2006/066189
anti-cancer agents, such as those nentioned above, to
sai d patient In further adedB%ton, the present
i nvention relates to g nethod for tre t|n ventln o
CUSIOBRNA1R8F INdPatash QFSV("’W%P‘WV&PPf ésrtzﬂvv%?a ga?@ k&rﬂ?f gy (- v.)is
betwehno¥ aielrd® mgdgyponsi ve to i nducti on of apoptosis, such
The P#Bic& oﬂhe pﬁmagtﬁbsage regme' 0 @UFah&ﬁQ%eﬁ%bl‘%m Sarﬁ:ulaﬁ?ﬁl\%%ﬁhmal dose and

particul arly any those cancer di seases nentioned
manr}eépfee]dﬁumsitrﬁtugt ofch%\fetcog’@ﬁlﬁpp §?cf?§saé3d'l'?leﬁf*é'faé? pﬁgbe determined by a
perscBi@Ridsdtih @leyart i thaubdsane pissbyexpeokoutedgnt | y, sequential ly
or chronologically staggered to said patient in need
t hereof an anpbunt of a first active conpound, which
is a conpound according to the present invention, and
an amount of at |east one second active conpound,
said at | east one second active conpound being a
standard therapeutic agent, particularly at |east one
art-known anti-cancer agent, such as e.g. one or nore
of those chenot herapeutic and WD 2007/ 039403
PCT/ EP2006/ 066189 -84 target-specific anti-cancer
agents nentioned herein, wherein the anounts of the
first active conpound and said second active conpound
result in a therapeutic effect. In yet further
addition, the present invention relates to a nethod
for treating, preventing or aneliorating
(hyper)proliferative diseases and/or disorders
responsi ve to induction of apoptosis, such as e.g.
beni gn or malignant neopl asia, e.g. cancer,
particularly any of those cancer diseases nentioned
herein, in a patient conprising adm nistering a
conbi nation according to the present invention. The
phar maceuti cal conpositions, conbinations,
preparations, fornulations, kits, products or
packages nenti oned above may al so include nore than
one of the conmpounds according to this invention
and/ or nore than one of the art-known standard
therapeutics, in particular anti-cancer agents as
nmentioned. In addition, conmpounds according to the
present invention can be used in the pre- or
post-surgical treatnent of cancer. In further
addi tion, conpounds according to the present invention
can be used in conmbination with radiation therapy, in
particular in sensitization of cancer patients towards
standard radi ation therapy. The adm nistration of the
conpounds according to this invention, the
conbi nati ons and pharmaceuti cal conpositions according
to the invention may be performed in any of the
generally accepted nodes of adm nistration avail abl e
inthe art. Illustrative exanples of suitable nodes of
adm ni stration include intravenous, oral, nasal,
parenteral, topical, transdermal and rectal delivery.
Oral and intravenous delivery are preferred. For the
treatnment of dermatoses, the conpounds according to
the invention are in particular



adm nistered in the formof those pharnaceutica
conpositions which are suitable for topica
w@p@i7iogews on. For the production of the phar mePe/EPDas/ 066189
conpositions, the conpounds of the invention active
conmpounds) are preferably nr8@d with suitable
phar maceutical auxiliaries and further processed to
gi ve suitabl e pharnmaceutical fornulations. Suitable
Bioldgfiual hmestisiatiowd f ormul ations are, for exanple,
powder s, enul sions, suspensions, sprays, oils,
ointnents fatty oi ntnents, creans, pastes, gels or
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soafeof HAR it Sked by processes known per
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i ment, the WO 2007/039403
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system c therapy (p.o.) is between 0.3 and 30 ng/kg
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are ahdled bl WRBtetFotRa S aOfor z?r[nﬂlﬁr acBWR @k bedcnodd RAge. WO

2007/ 039403 PCT/ EP2006/ 066 - 86- Bi ol ogi cal
I nvestigations Isolation of HDAC activity from HelLa

activity was isolated from nucl ear
F“”%%dm@§§¢§%W®n§%§nd|ng to a nethod original described

The HIYAC enzymaretivty agsay vagiddne apdesggbaredy Wegpnenss a4 (Ghem1 §&1y. 10, 61-68,

2003}3Bh§rpl|4‘0p| J14at@b djifieh at @dm ﬁQdEaHﬂle@a &@r‘a!:ts(m&@lréo@&ss | and Il
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corresponding ICsg values of the compounds for HDAC inhibitory activity were determined from the

concentration-effect curves by means of non-linear regression.

The HDAC inhibitory activity expressed by 1C5, values for selected compounds according to the
present invention is shown in the following table 1, in which the numbers of the compounds

correspond to the numbers of the examples.



agarose affinity chromatography as described (Si gma

Art.

No. A-2220).
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activity as described bel ow. Fluorinmetric HDAC
activity assay: The HDAC enz$he activity assay was
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of a 1:100 dilution (=
Tabl®1:4HDACUHikigdTy bietivaty gD AQ attiVitylisdlatee froin HdLasmicleacexdratt)
enzyme buffer (15mM Tris HCl pH 8.1,
10% v:v

61- 68,

HDAGs)
0. 25mM EDTA.

2003) .
29 pl

Briefly 40pl

250mM Nadl .

(Chem & Biol. 10,

gl ycerol) and 1l

Cempowitthpour
mcrotiter ¢
301 substrat

d werdCadd¥d to a
| ate and reaction
e (Ac-

25M and fi ng

90m n at 30C,

f 251 stop

. 5mg/ m try
Boom t enper g
geasur ed usi

ounter (Ex
?7-an1no-4 n
8l eavage of
cal cul ation
wi thout test

| volune 1001l).
reaction was ter

Lyl %Rﬁ%ﬁ)

he 1C5q vr?dje
tUﬁ@damnmﬂmhmnyn

NBe fan¥ékba® 0vBE {0

355nm Em 460nm)
Ethylcoaﬁﬁrln) ge
t he deacetyl at ed
of
caonpound (1% DVS

| C50 val ues the

wel | of a 96wel |

started by addition of

AMC;, final concentration

After incubation for

m nat ed by the addition
is HC pH 8, 100nmM Nad,
After incubation at

0m n, fluorescence was
1420 nul til abel

or quantification of AMC

set as 100%
in wells wt
8izdfmat i ¢ ag
t he conpounds
determ ned f

e s et Vidkiea ek theset
hiistdd %ﬁz‘boﬁrﬂﬂf‘ai'd ihVv

tIVIt 4;2({

ron1the 4Oconcentr

nerated by trypsine

pepti de. For the
fluorescence in wells

D, negative control was
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At | on- ef f ect curves by

means of non-tinear regression. The HDAC i nhibitory
activity expressed by 1C50 val ues for sel ected

conmpounds according to the present invention is shown

The HIPAG henzfrobticaasaygs taielveth Slight mogifidatidnstwith renomb@est flaf-HDIAE 1 protein

o 39 G R MR By R P R ey R g A
GGK{AghAMCrsgbsirateden 3 at yO'CHPROINgEeN ofitherepciion atcall ferthernstees ae done as

desciiteé k@ #eLL¥dIMmaekar exfrauiPadnsbutcét HOMG enkymatic Hagvity C50
values of these 3 listed conmpounds are in 4 the

range from0.0036 to 7 2.74 8 The |C50 val ues of
Recotrivingiet hugan bDAG 1 lekwessdd tdipy@hebds igrimikited byt b@mpéea ges & érf to 11,

24, 28. 23034 ©Owitf&h 1C5, = 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



The HDACl1 enzymatic assay is done with slight
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w0 savaseds f rom HEK293 cel | |ysates. About 14ngP@®EP2006/066189
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a4 andard cell culture conditions. On day 2, 1 pl test
conpound (200x final concentration) is added and

i ncubation continued for further 24h. On day 3, the
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positive (reference HDAC inhibitors |ike SAHA or NVP

LBH 589) and a negative control were included. The
wheavosmohyperacetyl ati ng cel lul ar potency expPeFERDOOY66189

EC50 val ues for sel ected conmpounds according to the

present invention is shown FB9the follow ng table 2,

in which the nunbers of the conpounds correspond to

the nunbers of the exanples. Table 2: I|nduction of

Cellular sttaiovécitif@sdayper acet yl ati on in HeLa cervical carci noma
The eﬁ’]ﬁ é)lrﬁfegaqggp&vﬂpof ﬁ@@stér@%aé&t;ﬂ%@ wﬁéﬁrgg\r(]:@lgb'&ﬁdggs &&@ﬁt%d herein,
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(Panagesitic C$rglngﬂ@)aﬁajé? frongMERETci(dina A3 larluh pypRYMa) MR 6 Aendometrial
carcitdhd) MBlos- 2"(‘&%0%%41 Q@g‘i'l\ﬁ‘G I|@@§s¥on%9'wm9436 2 r'}ela éll}@é@&hromc

R 61 D3ER b rrm . RBR S B G S B and oORE OEM
VCR®O (Caqutaenmr;hoSK@d lQikérolaaensitlve aodarasstaaorta\)/ardd\wﬁ&’r&@ne ). For

quan%f%g 'o@l:ell%%F SﬂoﬁQr%)n/ Iﬁ%&céll@ ereoﬂ?rﬁgrré"{umg?z;zurw‘_%T \Jr§o|l|ty assay was

on carcinoma), on car Cl nona

apph%dp(po%rtegteéalclgwcll %Qﬁﬁ)grr 26@@4&1 ? m?(&q FH}tB@@g@&{ esazurin is reduced to
the flly e ftlréssirudih by ASIRGLdenhfPrageaeakdticityC edreddingralh vi&iad, Droliferating cells.

The e( grgglgél\?/?r%% Féwe%”ﬁ)zo nﬁ‘\/l‘s‘r a‘u ég HJ @et%ﬂuﬁbﬁ&e%sn%?ﬁéﬁgﬁwently

ra car Cl osteosar co
d|Iutegg1 $emj-|k@§[|tbm)stepv\m@neg V(qﬁgﬁemdwmt)respgg(yg d@@qﬁy oy 96 well flat bottom

p|ate§rml VlLeheCARGH NPERYell. EOhdurd ﬁféuée%drrhymﬂ s&alonm@ Rbhpdund dilutions were

aciof i 50 PR AR P b A LR L Ve A Bl St petes Wole

contajningauntteatyd ermtrplseilswgre fillkgwith @0@nitDMEN atediom coftamig |0l %ay:v DMSO.

The delihérk ﬂeﬁﬁdc@@atéd Withth&8Lss@hdes 14r78 nblird a7 @hr“@humdmed athmosphere
sazurin viabilit ssay was

contaé-tmga’fl% czﬁlaﬁ dJoxge 'E%%%?rzw tx%\ﬂﬂht%grfi%e ceﬁ@(gg)pl oflaﬁ(ﬁeﬁ?zgrm solution

(Signaes Sayg Rpsaz added. Afer dedurs édtulbation at 37°C the fluorescence was measured at an
extinction of 544 nm and an emission of 590 nm. For the calculation of the cell viability the emission
value from untreated cells was set as 100% viability and the emission rates of treated cells were set in
relation to the values of untreated cells. Viabilities were expressed as % values. The corresponding
ICso values of the compounds for cytotoxic activity are determined from the concentration-effect
curves by means of non-linear regression.

For combination experiments, examples 3, 9, 10 and 24 around the ICsq concentration (as determined
from the Alamar Blue assay) were tested in combination with respective anti-cancer agents Taxol,
Docetaxel, 5-Fu, Irinotecan, Doxorubicin, Carboplatin, Cisplatin, Gemcitabine, Mafosfamide and Trail
at variable concentrations. The concentration of examples used in these combination experiments
were as follows: 0.4 uM (ex. 3), 2.5uM (ex. 9), 2.3uM (ex. 10) and 0.25uM (ex. 24). A549 non-small
cell lung cancer, MDA-MB468 breast cancer and HCT-166 colorectal cancer cell lines were pretreated
with the examples for 4h before adding the chemotherapeutic agents or Trail and further incubation for
72h total. The ICsq values of these combinations were determined from concentration-effect curves
and compared to ICsy values of cell treated with the anti-cancer agent only.

For determination of cell-cycle dependent cytotoxicity, the RKO exop21 cell system was applied
(Schmidt et al. Oncogene 19: 2423-2429, 2000). Briefly, RKO cells with / without p21**" expression
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with fluorescence at 650nm (phospholipids) and 530nm+650nm (phospho- and neutral lipds) were
calculated. For microscopic analysis, MDA-MB468 cells were cultivated on two-well chamber slides,
treated with test compound for 24h, fixed with 1.5vol% glutaraldehyde / PBS and finally treated with

staining solution. After washing with PBS, cells were analysed by fluorescence microscopy.

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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