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Vari ous conpounds, which are said to be HDAC inhibitors, are reported
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There is growing rational for synergism of HDAGC inhibitors with chemotherapeutic as well as target
specific cancer drugs. For example, synergism was shown for SAHA with the kinase / cdk inhibitor
flavopiridol (Alemenara et al. Leukernia 16, 1331-1343, 2002), for LAQ-824 with the ber-abl kinase inhibitor
Glivec in CML cells (Nimmanapalii et al. Cancer Res. 63, 5126-5135, 2003) and for SAHA and
Trichostatin A (TSA) with etoposide (VP16), cisplatin and doxorubicin {(Kim et al. Cancer Res. 63, 7291-
7300, 2003) and LBH589 with the hsp80 inhibiior 17-allyl-amino-demethoxy-geldanamycin (17-AAG;
George et al. Blood online, Oct.28, 2004). Also it was shown that HDAG inhibition causes reexpression of
estrogen or androgen receptors in breast and prostate cancer cells with the potential to resensitize these
fumors to anti-hormone therapy (Yang et al. Cancer Res. 60, 6890-6894, 2000; Nakayama et al. Lab
Invest 80, 1789-1796, 2000).

HDAGC inhibitors from various chemical classes were described in the literature with four most important
classes, namely (i) hydroxamic acid analogs, (i) benzamide analogs, (iii) cyclic peptides / peptolides and
(iv) fatty acid analogs. A comprehensive summary of known HDAC inhibitors was published recently
(Miller et al. J Med Ghem 46, 5097-5116, 2003). There is only [imited data published regarding specificity
of these histone deacetylase inhibitiors. In general most hydroxamate based HDI are not specific
regarding class | and Il HDAC enzymes. For example. TSA inhibits HDACs 1, 3, 4, 6 and 10 with ICx
values around 20nM, whereas HDACS was inhibited with 1Cs = 0.49 pM (Tatamiya et al, AAGR Annual
Meeting 2004, Abstract #2451). But there are exceptions like the experimental HDI Tubacin, selective for
the class Il enzyme HDAC 6 (Haggarty et al. Proc natl Acad Sci USA 100, 4389-4394, 2003}. In addition,
data on class | selectivity of benzamid HDIs are emerging. MS-275 inhibited class | HDAG1 and 3 with
ICso = 0.51 pM and 1.7uM, respectively. In contrast class It HDACs 4, 6, 8 and 10 were inhibited with 1Cs
values of >100pM, >100uM, 82.5uM and 94.7uM, respectively (Tatamiya et al, AACR Annual Meeting
2004, Abstract #2451). So far it is not clear if specificity towards HDAG class ! or Il enzymes or a defined
single isoenzyme should be superior regarding therapeutic efficacy and index.

Clinical studies in cancer with HDAG inhibitors are on-going, namely with SAHA (Merck Inc.), Valproic
acid, FK228 / Depsipeptide (Gloucester Pharmaceuticals / NCI), MS275 (Berlex-Schering), NVP LBH-589
(Novartfs), PXD-101 (Topotarget / Curagen), MGCDO0103 {methylgene Inc.) and Pivaloyloxymethylbutyrate



Ani s phenyl, or R61- and/or R62-substituted phenyl, in which 1161is
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1- 4G al koxy- 2- 40-al kyl, phenyl -1-4C-al kyl, or Har 1- 1-4C al kyl, in
whi ch WD 2005/ 087724PCT/ EP2005/ 051086 - 6 - Hadis optionally
substituted by 136111 and/or 136112, “&1d is a nonocyclic or fused
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Cancer chemotherapy was established based on the concept that cancer cells with unconirolled
proltferation and a high proportion of cells in mitosis are killed preferentially. Standard cancer
chemotherapeutic drugs finally kill cancer cells upon induction of programmed cell death (“apoptosis”) by
targeting basic cellular processes and molecules, namely RNA/DNA (alkylating and carbamylating
agents, platin analogs and topoisomerase inhibitors), metabolism (drugs of this class are named anti-
metabolites) as well as the mitotic spindle apparatus (stabilizing and destabilizing tubulin inhibitors).
Inhibitors of histone deacetylases (HDIs) constitute a new class of anti cancer drugs with differentiation
and apoptosis inducing activity. By targeting histone deacetylases, HDls effect histone (protein)
acetylation and chromafin structure, inducing a complex transcriptional reprogramming, exemplified by
reacfivation of tumor suppressor genes and repression of oncogenes. Beside efiecting acetylation of N-
terminal lysine residues in core histone proteins, non-histone targets important for cancer cell biology like
heat-shock-protein 90 {Hsp90) or the p53 tumor suppressor protein exist. The medical use of HDIs might
not be restricted to cancer therapy, since efficacy in models for inflammatory diseases, rheumaioid

arthritis and neurodegeneration was shown.

Prior Art

Benzoyl or acetyl substituted pyrrolyl propenamides are described in the public literature as HDAG-
inhibitors, whereas the connectivity of the acyl-group is at position 2 or 3 of the pyrrole scafiold. (Mal
et.al., Journal Med.Chem. 2004, Vol. 47, No. 5, 1098-1109). Further pyrrolyl substituted hydroxamic acid
derivatives are described in US4960787 as lipoxygenase inhibliors or in US6432999 as cyclooxygenase
inhibitors.

Various compounds, which are said to be HDAG inhibitors, are reported in WO 01/38322; Journal Med.
Chem. 2003, Vol. 46, No. 24, 5097-5116; Journal Med. Chem. 2008, Vol. 46, No. 4, 512-524; Journal
Med. Chem. 2003, Vol. 46, No. 5, 820-830; and in Current Opinion Drug Discovery 2002, Vol. 5, 487-499.



1-4C-al kyl, in which Hadis optionally substituted by 136111 and/ or
136112, and is a nmonocyclic or fused bicyclic 5- to 10- nenbered
unsat ur at egrohedsageai omati ¢ ring conpri sing one to threed@trRiBaAE0EE,
each of which is selected fromthe group consisting of nitrogen,
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oxygen and sul fur, and which are |linked together via a single bond,
VO 2005/ 087724PCT/ EP2005/ 051086 - 7 - AM s a het er oaryl -aryl radical
or an aryl-heteroaryl radical nmade up of a heteroaryl group sel ected
froma group consisting of nonocyclic 5-Opr 6-menbered heteroaryl

radi cal s conprising one or two hetgeoat onp—pNachy of which is sel ected
fromthe group consisting ofggnitroge ygdn and sul fur, and an aryl
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in which
Ri 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-atkoxy,
R6 is -T1-Q1, in which
T is a bond, or 1-4C-alkylene,
Qi is Arl, Aai, Hhi, or Ah1, in which
Ari is phenyl, or R61- and/or R62-substituted phenyl, in which

R61  is 1-4C-alkyl, or -T2-N(R611)R612, in which
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R611 is hydrogen, 1-4G-alkyl, hydroxy-2-4C-alky!, 1-4C-alkoxy-2-4C-alkyl, pheny!-1 -4C-alkyl, or Har1-
1-4G-alkyl, in which



R7i s hydroxyl, or Cycl, in which Cyclis a ring systemof formula la
in which Als C (carbon), is C (carbon), R71lis hydrogen, hal ogen,
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f1 02 gulft I in w/e@@dfbﬁﬁdgmhw@lrpwgﬁansﬁnglmﬁ@o@hkwgenma&f agiedin which

-4C-a , R2i.s hydrggen or 1-4C-alkyl, R3is hydrogen or

1-4C al EQQ/M Iigi%%lo e?’c?rraggﬁ?‘yli- 4C- al kyl, hal ogen, or 1-4C- al koxy, R5is
hydr ogeRg112- Jie1dliayl, ardal ogen, or 1-4C al koxy, R6is -T1-01, in which
Tiis a hepd, ©hydlegdG-1alckaillye RQC-alkoxy-2-4C-alkyl or hydroxy-2-4G-alkyl,

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

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

pyrrolidine, piperazing, or 4N-(1-4G-alkyl)-piperazino,

Coor

T2 is 1-4C-alkylene, or 2-4C-alkylene interrupted by oxygen, and

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

Har1 is optionally substituted by R6111 and/or R6112, and is a monocyclic or fused bicyclic 5-to 10-
‘membered unsaiurated heteroaromatic ring comprising one 1o three heteroatoms, each of which
is selected from the group consisting of nitrogen, oxygen and sulfur, in which

Re1i1  is halogen, or 1-4C-alkyl,

Re112  is 1-4G-alkyl, and

Re12 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
heterocydlic ring Het1, in which

Het1 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-thiomorpholine, piperidino,
pyrrolidino, piperazino, 4N-{1-4GC-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,

Aat 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,

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

which are linked together via a single bond,



0lis An, Aal, Hhl, or Ahl, in which Anis phenyl, or R61- and/or

R62- substituted phenyl, in which W) 2005/087724PCT/ EP2005/ 051086 - 8
- R6lis 1-WGmb3sughzzaor -12-N(R611)R612, in which 12i s apdoxoos/iosioss
1-4C-al kyl ene, or 2-4C-allryl ene |nterrupted by oxygen, R61lis

hydr ogen, 1-4C-al kyl, hydroxy-2-4C-al kyl, 1-4C- al koxy-2-40-al kyl,
phenyl - 1-4C-al kyl, or Hari- 1-4C al kylf- in whi ch Hadis optionally
substituted by R6111 and/or R6112, and is a nonocyclic or fused

bicyclic 5- to 10- menbered unsaturated heteroaromatic r|¥£ '
conpr i sihly onie athetetoriveasy! Fastcalron an endielewandiiadisrl mase dh of sheicseasd e selesiRd

L hF group congdssk brﬂlﬁb &Estﬂh& BB Bcy Y Bmaitdrea bbby rbdicadttb@tisiig ddeldrs
al ogen, oOr

nalogen, o 1CA0 s ddnkiae Ld0: Al oA DYATRASR. e e
1-40-al kyl , 1su@ aldleo:ey) orbuplselgeied frayymgronp corsib@igedf kiosayl-abd d4Dhil kyhereby said
1-4C al kyl car pony, J{ﬁ%d@ylgﬁﬁps]aréllﬁk&hg@é reMliPD e iy, no, Aalis a bisaryl
radi cal made up of’ two aryl groups, which are selected i ndependentl!y
froma group consisting of phenyl and naphthyl, and which are |inked
t oget her7vi a @ hgdringl, 6r Bends whitili s a blsheteroaryl radi cal made up of

t wo hete&gary%agﬁ%ge%Pi kﬁﬂa@re sel ected i ndependently froma group

consi stirhg of "non menber ed heteroaryl radicals
conprising one or two heteroato each of which is selected fromthe
group consisting of nitrogen, xgen ald sul fur, and which are |inked
together via a single bond, B— N
R71 M AT

in which

A is G {carbon),

B is C (carbon),

R71 is hydrogen, halogen, 1-4C-alkyl, or 1-4C-alkoxy,
R72 is hydrogen, halogen, 1-4C-alkyl, or 1-4C-alkoxy,

M with inclusion of A and B is either a ring Ar2 or a ring Har2, in which
Ar2 is a benzene ring,
Har2 is a monoeyclic 5- or 6membered unsaturated heteroaromatic ring comprising one to three

heteroatoms, each of which Is selected from the group consisting of nitrogen, oxygen and
sulfur,
and the salts of these compounds.

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

in which

Ri 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

T Is a bond, or 1-4C-alkylene,

Q1 is Arl, Aal, Hh1, or Ah1, in which

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



Ahlis a heteroaryl-aryl radical or an aryl-heteroaryl radical nmade up
of a heteroaryl group selected froma group consisting of nonocyclic
5- or 6-newbenethstheteroaryl radicals conprising one or BOYPEP2005/051086
het er oat ons, each of which is selected fromthe group consisting of

ni trogen, oxygen and sulfur, and an aryl group selected froma group
consi sting of phenyl and napht hyl, wiéreby said heteroaryl and aryl
gr oups e lin g&tpe | e bond, 117is hydroxyl, or
Cycl, |ﬁé1vvh| C#ﬁ%&/ ﬁf}% aﬁﬁ\:j(ﬁ%” 6@%2‘% formula la WD

2005/ 087724PCT/ EP2005/ 051086 in which Ais C (carbon), is C (carbon),

E7|1i S hvzﬂrloggaabbﬂ @-@@-ﬂlkylére%?&b@kblenélhterlupfb@‘oﬂb*S@W, $7ii s hydr ogen

al ogen or 0 )
ei t her 361“ ng E¥J§Y8’P 14Cra§’ﬁ‘ﬁ' h‘ﬁé"r"%gﬁ&ﬁ'w ?'gtﬁalﬁ "lé%e?ﬁ%' ePa @Q{rél n I Gt Hart
Har 2i s a nonot¥@alky, ibwhigr 6 membered unsat urated het er oar onatic ri ng

conprisipg ong oﬁtBné[Epélﬁﬁtltm@é Wﬁ@ﬁpaﬁlor@@m My i imBhbelchc §ﬁhé@@b@ﬂ:llé 5-GdN 0-
the group consisting nit rogﬁf en and sul f

t hese conpou nfa%mbeiedwaﬂdr%z%ﬂ he cam%”ts'f‘%f”beﬁ? %fﬁ‘faﬂe%ro&f“mﬁ Fgﬁ'&?{ ¥4 Rh
al kyl radi calis baatteadroth ttieqyrebpcanmsizdnmg qihmrngaan, dEygenphesuliwhinetichay be

menti on re ly obutyl, sec-butyl, tert-butyl, propyl,
|sopropﬁ‘%1‘?l EQ B%té)glyattﬂe et hyI and net hyI radi cal s. 2 4C- Al kyI

represef§id2g '§t114§136<h[t chain or branched al kyl radical having 2 to 4

car bon a§1ens. is kydrdtieh,es1Cwiy G 40BN Ye-4Tedlity| ®@hedloxgrelCtdigl, but v |

i sobutyl, sec-butyl, tert-butyl, propyl, isopropyl and pref erabl y the
et hyl and propyl radl cals. 1- 4C-AI kyl ene is a branch

parti cuReg | y,is dtPalkyhi-4&lkaxn halorgn. exreoriffradary-hivrkg 114(:{ %ky@arggny@gwo
atons. Exanpl @9-s0takgbupRiyldaéndyent i oned are the nethyl ene (-CH2-),

et hyl ene (-CH2-CH2-),.trinethylene (-CH2-CH2-CH2-) and the

tetranet hyl ene (-CH2- CH2- CH2- CH2-) radical. 2-4C- Al kylene interrupted
by oxygeal st adsdbisirpradicaknadgiughttwe sl giougbkyl ene radical having 1 to 4

carbon at ons mhcé?e defoc¥inbidRhobnily Rt £ HlpRGnd¥incd pReryIGAd ndshbi) Sdch as,

for exanple, Whlc?l Lel%dtoge%erwaaszmg b%n radi cal .

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

* which are selected independently from a group consisting of monocyclic 5- or -membered
heteroary! 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,

Ahi is a heteroaryl-aryl radical or an aryl-heteroaryl radical made up of a heteroaryl group selected
from a group cons'isting of monocyclic 5- or 6-membered heteroaryl radicals comprising one or
two heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, and an aryl group selected from a group consisting of phenyl and naphthyl, whereby said
heteroaryl and aryl groups are linked together via a single bond,

R7 is hydroxyl, or Gyet, in which
Cyci is a ring system of formula la
A\\B N’H
M ~
R71 H
R72



1-4C- Al koxy represents radicals which, in addition to the oxygen
atom contain a straight-chain or branched al kyl radical having 1 to
4 carbon awomos/dgxaepl es which may be nentioned are therdwtryos/051086
i sobut oxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and
preferably the ethoxy and nmethoxy radicals. 1-4C- Al koxy-1-4C- al kyl
represents one of the abovenentioned “£-4C-al kyl radicals, which is
substltut&% by one of the abovenentioned 1-4C- al koxy radlcals.
Exanples I'ch may be nmentioned are the nethoxynethyl, the

met hoxyét hyl Bafdeatea).i sopropoxyet hyl radicals, parti cul ar| y the
2- met hogyet hyg CEE%oh jpe 2-isopropoxyethyl radi cals. WO
2005108 4PCT/ 005/ 0510 G Al koxy-2-4C al kyl represents
one of %ﬁé abaggﬁﬁﬁP?ﬁﬁﬁﬂ ggﬁeﬁéfk1ﬁ&ﬂﬁﬁwbals which is substituted
by one 872 t heis jzgemeabganttC- mkﬁ@&ﬂ%kww adi cal s. Exanpl es whi ch may
be ment joned \ﬁlthnéuQﬁn Hﬁ(%’@’?&l%ﬂanr@tﬂ?@&ﬁaﬁ WhrogRdhibhe
i sopropoxyet hyl radicals, particularly the nethoxyethyl the 2-
et hoxyefHy| ‘ﬁab?ﬁﬁmﬁvpsopropoxyethyI radi cal s. Hydroxy- 2-40- al kyl
repr esenrars onie a@fonbddyeliceb oncemamitiered nesiuRetiGemtokpmaiicaidy camisisingwriedhthies
substituted r ed
s the 2- hydr SO S0 of A e ST o MRl WikiFing FRicath BRAMA ol
Phenyl - 1- 4C- a$¥¥| stands for one of the abovenentioned 1-40-al kyl
r adi cal snd dréBbofitsess bbigioliddt ed by a phenyl radical. Exanpl es which
may be nentioned are the benzyl and the phenethyl radicals. Hal ogen
within the nmeaning of the invention is bromne or, in particular,

chi Oéhn?‘%‘ llréHPefhsbﬁl@a s%a ﬁ@c}ﬁtnk)v biaAhBPAMA rafiEdd hEHE ntt@atl @arlfoﬂditdﬁ%l Ey&mpree
in additjon e carbony rou con S he abov |
"0 2l RO Pachecsruoread sl FoR ARy S s B A FR B
r adi cal ethl-adOnéthit yddealsbonyl ami no represents an ami no radi cal whi ch | S
substituted by one of the abovenentioned 1-40- alkylcarbonyl radi cal s.

An exanpl e which nmay be nentioned is tgﬁ ce% gﬁ radj c E |
CCHOOL OR 4SRN repgesnt ARIHTCUTH B RFART B (205 Pafroca 4oy Bor oy Examples
propyl swmércrnw t@mantoreC3k-tHeAB(/) JsRDily,|sec-bitg, tert-hwlsamwlolawrtam and preferably the
[CQFES(Q%ﬁ ndgtdpe net hyl sul fonyl am no [ CH3S(0) 2NI-1-] radi cal
Aal is |sarjﬁ cal made up of two aryl groups, which are
selected |nde endentl roma grou onsi sti.ng of phenyl .and

apht hy -4 Airdbra < Heshet 7 Py e SREREP a0 Al e arrg BB e iy

i ncl udeExam!ptebwhh iney brgmensierted iactiedimethidenettOlH-) BtayldnetEniil)rtduetnddne e. g.
the 1, 1 b ﬁméﬁhe%traﬂneﬂayler@ (@F@@FI 3CI¥-?3H£—P1§&|€&@| Hhl is a

bishete$o§?y de up of two heteroaryl groups, which are
sel ected independently froma group consisting of nonocyclic 5- or
6- ne nbezedAlRﬁéreﬁmarup{ed brackygsn ssandofopa stsighigchain elkdene radizalietieg datdoaon

each of Yu\@ls i;l# 8 satg!)lﬁ ﬁﬁeﬁﬂp tWHnt eg BH&U%S"()?&)JB.HEIG Gfe Pd)l-ﬁ J‘(',(P{g@l’bHa -Gy

oxygen an are ed togefher via a single bond.
WO 20057&9'8@'724PCT/ EP2005/ 051086

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

1-4C-Alkoxy-1-4C-alkyl represents one of the abovementioned 1-4C-alky! radicals, which is substituted by
one of the abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the
methoxymethyl, the methoxyethyl and the isopropoxyethyl radicals, particularly the 2-methoxyethyl and
the 2-isopropoxyethyl radicals.



1-1h1 may include, wthout being restricted thereto, the

bi t hi ophenyl, bipyridyl, pyrazolyl-pyridinyl (particularly

pyr azol - 1-wo-pysaseizayl ), i m dazol yl - pyridinyl (parti cul mrimp00s/0s1086

i mdazol -1-yl-pyridinyl) or the pyridinylthiophenyl radical, e.g. the
5-(pyridin-2-yl)-thiophen-2-y1 radical. In a special detail,

exenpl ary Hhl radicals may include pyid?dinyl -t hi ophenyl, e.g.

5- d h Ahl t

(Y e R Yy B AP P B, 8
group cowrsi e awgenshtionsth béSralkixy ragicaly rExgnﬁi@rMmheﬂ@&y H@etr@ntt@awgﬁre thadi cal s
COMPr i S RGo 088 %’Eho&%ym:ﬁa HoGRbRFSkyatRA feldicas, p‘éﬁ b@dhy e SRdiREIARd e t he

group consi Sting t rogen, en and sul fur, and an aryl group
sel ect ety %Pdd?"b%'ﬁ"p&?ﬁéyeg‘%’i rﬂcﬂg phenyl and napht hyl , whereby said
het eroaryl and aryl groups are |inked together via a si ngl e bond. The

Ahl radj ,gd@%xﬁﬁaeﬁﬂﬁ Agpe@glﬁsdon%'& tngﬁbo%rﬁenﬁcﬁa'eﬁi%QGEﬂI %rcmg vmrcg\fg &biﬁﬁ]t%l By L.

noi ety t particul ar emodi nmen sai
Ahl r adHYé@staﬁ'éﬁ' dinexppplgwhigh rﬁ%wtgﬂ m@ﬁﬁ%ﬁ? e ﬂ?%%ﬂve@w‘fhh@fa"e S-hydroxypropyl

3- (het elz@adiy! ) - phenyl or 4-(heteroaryl)-phenyl radicals. Ahl may
include, wthout being restricted thereto, the phenyl-thiophenyl or
phenyl - pyridyl radicals. Alternatively, Ahl may include, wthout

bei ng r@wnylildCatkystietsdorene highd ahowamentosehyd- alksﬁ)gad@%nwh IstubRjiiuteddy §.
pyrazol sula dor#adegqeémhqpleg wiidt B RZEntichel hre fHR@RYy) anditie phadEly)rbdigieny |
(e.g. imdazol -1-yl-phenyl) or pyridinyl phenyl radicals. In a special
detail, exenplary Ahl radicals may include 3-(pyrazol yd& phenyl,

4- (pyr a!ztahdrg;am yithirhteerybgning -of theipreantdnris/ brpmipt esnip pargeulag-chlprne ogiuaiine) - phenyl
In a further special detail, exenplary Ahl radicals nmay include

?1 E Bzi ?'fﬁ?clﬁmﬂl‘%){“ﬁ“ &gﬂfg%&lrnts %ra%l %{Nﬁ ol _akavcl'gto Bﬁé:ﬁ@%( nyl group, contains one of the

4- (pyr i ahoven@ntohgd PAleaiyt radiBal§. Py rekaipte: mghln)ayrbh@wmoned is the acetyl radical.

3- (1Hpyrazol - 4-y1) - phenyl or 4(1H—pyrazo| yl) phenyl. It is to be
stated, that each of the radicals Hhl and nded era

via a riHghkdraRonyiapioniepesensen ﬁ@l”@fﬂ?'c?lf’h'cpﬁr?”'is’“ “Eeggb?'? [ﬁ&\e a%wemem%nm
substi t M@dkﬂhﬁrb&ﬂy@ﬂaﬂiﬂ:alﬁ Al /egamplel\@iich2naydoa thehtoned mtheacstehide radicalf used

bi cycl '[E: 10 menber ed unsaturated (heteroaromatic) heteroaryl
radi cal c%)r(rp)rl sing one to.three heteroatons, each of which is

sel ected fromthe group consisting of nitrogen, oxygen and sulfur. In
oge drer{) Bid-Alkfiddpashylammo Rk beitpRl thdprozyeufionyiamite [GiTSIRINHE, tBe  or

10- ne I i [16Sd G 3| n

parti cuefq*y(r?smfonélg%'ngm%sq“%ﬂé%g&a 8@@%"&@%&@3@? %ﬁ))%h@ g%l‘cg’ct ed from
the group consisting of nitrogen, WD 2005/087724PCT/ EP2005/ 051086 -

12 - oxya@e@aa&@ylwlcamadeaﬂserm@a@@rmt|oned Exanpl es of Hari

i ncl ude, stricted t , aqur anyl

pyrr ol y\‘vh \M&%&e%lcgﬁi mg?pg ‘E ron"‘ 4 gromiprcons? t@c_f&’ph%pl d’:!98 p:ﬁ:ﬂ?ﬁb] tr{g'il azoi yI

i sot hi awhidhydrg llntcedlteg@ﬁley\haaamoaéol yl, thiadiazolyl, pyridinyl,

pyri m didhay iRUES L b&iy rBMHicdardray, e eyl faBicRad 4. iUl @pipheh 24! Gtiabl e
benzo-f used derlv tives thereof, such as e.g. benzot hi ophenyl,

benzof LH’@HWY BHFO! v | benzoxazol yl, benzot hi azol yl, indazol yI

benzi m dazol yl, benzi soxazol yl, benzi sot hi azol yl, benzof urazanyl ,

qui nol i iyl L SRAKAPLEY dgw(gwe&eméh rmnoxallnyl pht hal azi nyl
I'n

or cinnoliny urlny zi nyl ridin

R LR L L R S AT R S
pyri di nydicaldxmplisHgdaz o tyb het&ﬁﬁﬁﬂe; azahlof WhicHie seteafed fram e, group consisting of
benzot hi.ophen such as e.g. pyridin-2-yl, pyridin-3-yl,
pyr|d|n %B %H%n%ﬁﬁ¥lgzo 2. yl, benzoxazol -2-yl, benzofuran-2-yl,
benzof uwhigh- a@@kﬁ“@@ﬂ‘@b‘t'&ﬁ%@ﬁ*@@@ yl, benzot hi ophen3-yl, indol-2-yl,

i ndol-3-y1l or indol-5-yl. In a further special detail, an exenplary



2-indolyl-3-yl-ethyl). WD 2005/087724PCT/ EP2005/ 051086 - 13 - In a
further special detail, exenplary Had -1-4Cal kyl radicals may

i ncl ude pywiodeso87xk - net hyl , pyridi n-4- yl-nmethyl, PCT/EP2005/051086

2-pyridin-3-yl-ethyl, indol-2-yl-methyl, indol-3-yl-nethyl,

i ndol-5-yl -nethyl, 2-indolyl-2-yl-ethyl or 2-indolyl-3-yl-ethyl. In
the context of the radical Harl-1-4C-dfkyl, it is to be stated, that

t he por refe ri t he
1-4C a {-(If-nf Jﬂ Hg&%de%l%]&ngg sr:cte ﬁ ét¥ tli/ehbéﬁhl q@‘%.@ﬁ%%ﬁla%‘i ?wn&@ﬂcal S|
in whi ctmattrﬁéaﬂwaﬂawbt -gpyrid ryl) amﬁo@éwym'w@m@ulaﬂwM@d@olnttvérpﬁﬂmj) o8 Hiseidiny
ring, rfoBlichylt&ichNe.§ené &G EM-Syl)-thibbhehb-ghaddae Had rmoiety is preferably
bonded to the 1-4C-al kyl noiety via a carbon ring atom of the ring
conprising one or nore heteroatons. Another enbodi nrent of those Had
- 1- 4C alnkeydpedich détailaé>emplary Hit iragivals Imey Helebemyiidinythiophanylf es.éiclpiidia¢ol)-thiophen-
ring cogﬁgining a benzene ring, refers to those radicals, in which
t he Had iety is preferably bonded to the 1-4C-alkyl noiety via a
carbon ring atom of the benzene ring. Har2 stands for a nonocyclic 5-
or 6- neAidas e deterom@ary radicalhr he tighaanayreddical nidde gp olaptdraaryhgroqrseletted frdm 2e

het er og r&t@cons&ﬁ&oﬁt ntétf}t @b bﬁepgstib%&h%&ea‘oge@%a 3R  AhgR 9@&&% hefodims,

ni trogen, gen- an I nc
restri ceast Otwmhé&@‘ec?%ir%m HEUP @B@é]itﬁg &f nifogeyy 8’2’5?'@“15141“5.26(1 -y aryl group

i sot hi aggMced frbrma@aoltp béhsisfol R Z@he and HablRE0 MeeretyialiteRBalyEand ayiaiiupE alee,
pyri di ne 32|ne or pyridazine. In a special detail, an

I ecﬁérl rep Vi Sngd¥dn

exeanaF§ ?? r %?8&? be pyridine. Cycl stands for a ring systen1
of for rrIﬂeaf\hF tadicplivhic be W@d@cﬂﬁﬂ%d'aﬁod hetesoanyl o dryRaldl el aie o i parent molecular
car boxagg, group via the nolety A. Cycl may include, w thout being
restrlc m. n ute nd R72

Napht h Pafacru Famigiimgdt P AD N FER s o Ry e At G o
and napitehdbehh&eptry)-phent! radicat®ani ng of the present invention, it is
to be understood that when two structural portions of the conpounds

according to .t t on are ia, a cons
he_neahfhEaBUHR R B Ar R e Bt re BPE T LRy Pl el T o
anot her via a S|ngle bond In general, unless otherwi se nmentioned the

hetero Cb(lfé*daﬁvegr AH %y%ﬂbé Qﬂ%ht Bé?ﬁgerbﬁrlcte%fti%eto %ea‘brﬁnfpﬁhehﬁ %yﬁ?@ﬁbﬁ% Ml ..

i soneric forms theréof. The heteroc iC nment

o or | RIS B PU SO, P Bg: It e SR
positiqﬂahwnﬂ.ﬂmrs t hereof. Thus, for exanple, the term pyridyl or
pyridinyl, alone or as part of another group, includes pyridin-2-yl,
pyridin-3-yl1 and pyridin-4-yl. W) 2005/087724PCT/EP2005/051 86 - 1

-~ Const i eseeniabdsil @ﬁmalﬁfé‘ P@bf"’l"t?ﬁ'é Mey inglidsst PyragoldPEYS VRGP + may
be subsgpjrdinypsheny bt BBgidoyhstianiise not ed, at any possi bl e position.

In a further special detail, exemplary Ah1 radicals may include 3-(pyrazo!-1-yl)-phenyl, 4-(pyrazol-1-yl)-
phenyl, 4-(pyridin-4-yl)-phenyl, 3<{pyridin-4-yl)-phenyl, 4-(pyridin-3-yl}-phenyl, 3<{pyridin-3-yl)-pheny!, 3-(1H-
pyrazol-4-yl)-phenyl or 4-(1H-pyrazol-4-yl)-phenyl.

It is 1o be stated, that each of the radicals Hht 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 monogyclic or fused bicyclic 5 1o 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 detall, fused, in
particular benzo-fused, bicyclic 9- or 10-membered heteroaryl radicals comprising one to three, in

particular one or two, heteroatoms, each of which is selected from the group consisting of nitrogen,
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herein may be substituted by their given substituents or parent

nol ecul ar @oaueRspl ess ot herw se noted, at any substigditabenkiosd
carbon atom The heterocyclic groups, alone or as part of other
groups, nentioned herein nmay be substituted by their given
substituents or parent nol ecul ar groups, unless otherw se noted, at
any possible position, such as e.g. at anﬁ substitutable riggﬁ1 rbon
or ri ngxyden FB‘S%H"i“ra‘%r?)F?ibeﬁﬁﬁ'@%‘e‘é:gﬁ?r%qlﬁﬁioﬁﬂarb Deds Withexth PG TRIFEAINAES 1 i ng
ni t r ogamosHeRyTEGRaYYI, PRTN, Q&&b@blsyxaﬂﬂjﬂ mytaat!gy imidasol], omaztolyesethiamlyhcbnazylpie

ring nitroge f ul ar
Gt oups. SEFob, PIARZNE b S, PIIGL Bt IP blrdd& ol ANER, p3la6E

vaIencd&nnﬁmﬁddﬁwﬁwﬁéﬁgﬁﬁfw@Wﬁﬁémﬁ@ﬁ°$@mﬁaﬁémﬂ%@“%WHW@@é eRPFHRYE) to
sati sf ybeh:tbﬁ’uéé@l%leiﬂ@a@& t\éh%:daib‘iyl ‘b@rﬁzﬁs@;@zayiO:feﬁﬂéo'ihiéﬁaiyiebérhaaramhﬂ duiirtinyl, n

oo S SSLL LA S O SRSRE B R By

addi ti ampeaditys or all salts with bases. Particular nmention may be
made of the pharmacol ogically tolerable inorganic and organic acids
and bases customarily used in_pharm

one harl®a spegiabgeldregpliy Had meelicals may .‘%igﬁ%iiyr@"ﬁ«}eﬁi“’é'i"g%%ﬁ’h% “ész'iltz:cir’]

addi t i aRn&RIEng, bankdhiabedsarsirahlyiasych hoe.g.oyadim?-g, pyiginSot pirdinitelaci d,
hydr Obrbenznﬁid%%‘-%p &IHQ&Q%% %_Goe Lﬁianﬂl tb[aﬁz%fu%ﬁ's@l béﬁb’ﬁi&bﬂeh@yﬁﬁérﬁethiophen-
acetic aci uconi ¢ acid, benzoic acid

2- (4- hyﬂwO%Vb%ﬁzGVl§H@h@@#§ybC|d butyric acid, sulphosalicylic aci d,
mal eic acid, lauric acid, malic aC|d fumaric aC|d succi ni c acid,
oxalic acid, tartaric ac { §ien @6k §:indol-2yl, indol-3-y1 or
t ol uend? %ﬁ%ﬁf%m%%ﬁﬂlgu&gﬂmg' qu 6%ﬁtgg§§§£gr 3- hyd§5§; ZYng ht hoi ¢
aci d, tids-adi ds bei ng enployed in salt preparation - dependi ng on
whet her a rmono- or pol ybasic acid is concerned and dependi ng on which
salt i e5|r @intLeri ng
t herefr qiehsé’e%%] iqaiP“ ﬁgﬁ’&emp A i-{a%’raéﬂé lﬁq%;a%ee & ﬁE}le sgcrpepﬁgi"ng? ofrFi
subst i tpytidio®ryl-or piridio-4ylii t abl e. As exanpl es of salts with bases are
mentioned the lithium sodium potaSS|un1 cal cium al um ni um

L T e B e

guant i texemplary Hatliradicals mem e defitfoped. ng her ef rom WO
2005/ 087724PCT/ EP2005/ 051086 - 15 - Pharnacologically i ntol erabl e

|t whi ch b bt d, f d
AR AR Ho A R e K e L
i ndust roredyl, setaliteied By eneobihe ebdvereritionied Hatiardiaisosusly ﬁ%ag |ipidazslyl begimidazolyl,
sal ts m{c%oﬂrf &%ﬁﬁ%ﬁ* gl}jﬁhﬁ@”@ of e Elﬁb‘%ﬂtﬁ’r@& M%ti?&'tﬁér@o@ As %xérﬁ]:%saﬁéy be AeBIRAEH, Ng
to exper e conmpounds of

as their
salts rm;'ﬂo%ﬂmreﬁtﬂc’f@d *Qefeiimﬁdm%it@i @di PW g Pygff‘%iﬁi' b H’&daﬁ%}* P?f"*“(/ar yi ng
anount spyﬂﬁiyi&@ihweziwazdiimhyicbegj 2nhitidxolrs-t-aibyls copeirgkihyhe(berreian2obprenyk 3-

t her ef o(ée al éaﬁa% #uﬁf'&&f za{g,g.\%%\rﬂwggétg .ﬁial - efiibi or E)ﬁ%is%tyﬁéthﬂif mHJPﬁmethyl (eg.

conmpounds sol vates and’in Elcu‘f

hydr at eleObit yltreshyl el yhmeihy or meprBuiurRiy!) o3 beangmisar oty iFr9e2 aﬂignt s
161 and, @), 8bnzmReyREHy of.g. R mtitiaol2-g-aBthilp aad hadikeed i n the ortho,
nmeta or para position with respect to the binding position in which
the phenyl ring is bonded to Ti, whereby preference is ven to t he
at t ac heimespedahdeidicexamplary blari-pt-alkytiatiors pay Inqwdpiﬁérldﬁuwﬂyigﬁigtﬁvafﬂ" 3

anot her m&ﬁg?%ghdﬂﬁﬁﬁmeﬁ@l dr%yrﬂwjme’f?@ﬁ @li:yidiwymme 3 L@@hﬁih BY %YDMndaﬁ'ﬂnethyl
wher eby pre

rence is
RASCAGA R R R S R e
phenyl gihgyt-Bgl-dignded to Ti. In yet another enbodi ment, An is phenyl
whi ch is nono-substituted by 161. whereby preference is given to the




13i s hydrogen, or 1-4C-al kyl, 14is hydrogen, or 1-4Cal kyl, R5is
hydrogen, or 1-4C-alkyl, R6is -T1-01, in which Tlis a bond, or

1- 4C al kyl woepos@sya4 Ad, Aal, Hhl, or Ahl, in which Ani seqemyds/osmes
R61- substituted phenyl, in which 161lis 1-4C-al kyl, or
-T2-N(R611) R612, in which either T2is a bond, 1611i s hydr ogen,
1-4C-al kyl , phenyl - 1-4C-al kyl, or Harﬂﬁl 40- aIkyI in which WO
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menbered. uns
t hree heltrestih Lomisin-ehylondaiyidpethvg !r@@r@&meﬁylfiaww@t@i Bugsloly-2-yi-ethyl or
consi st bhgopfs-ynéthyl.ogen, oxygen and sul fur, or a nmonocyclic 6-nmenbered
unsaturated heteroaronatic ring conprising one or two nitrogen atons,
or a fused bicyclic 9-nmenbered unsaturated heteroaromatic ring
conpr i sinte @niext of the ragicaltHarieleC-alkyl, it is to be stated, that the portion Har1 is bonded preferably

via a ring carbon atom to the 1-4C-alkyl moiety.

One embodiment of those Hari-1-4C-alkyl radicals, in which the Har1 moiety is a fused bicyclic ring
containing a benzene ring, refers to those radicals, in which the Har1 moiety is preferably bonded o the
1-4C-alkyl moiety via a carbon ring atom of the ring comprising one or more heteroatoms.

Another embodiment of those Har1-1-4G-alkyl radicals, in which the Har1 moiety is & fused bicyclic ring
containing a benzene ring, refers to those radicals, in which the Har1 molety is preferably bonded to the

1-4C-alkyl moiety via a carbon ring aiom of the benzene ring.

Har2 stands for a monocyclic 5- or 6-membered unsaturated heteroaromatic ring comprising one to three
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and sulfur.
Har2 may include, without being restricted thereto, thiophene, oxazole, isoxazole, thiazole, isothiazole,

imidazole, pyrazole, triazole, thiadiazole, oxadiazole, pyridine, pyrimidine, pyrazine or pyridazine.
In a special detall, an exemplary Har2 radical may be pyridine.

Cyc1 stands for a ring system of formula la, which is bonded to the nitrogen atom of the carboxamide
group via the moiety A. Cyc1 may include, without being restricted thereto, 2-aminophenyl substituted by

R71 andfor R72.
Naphthyl, alone or as part of ancther group, includes naphthalen-1-yl and naphthalen-2-yl.

In the meaning of the present invention, it is to be undersiood, that, when two structural portions of the
compounds according to this invention are linked via a constituent which has the meaning “bond”, then

said two portions are directly attached to another via a single bond.

In general, unless otherwise mentioned the heterocyclic groups mentioned herein refer to ali of the

possible isomeric forms therect.
The heterocyclic groups mentioned herein refer, unless otherwise noted, in particular to all of the possible

positional isomers thereof.
Thus, for example, the term pyridyl or pyridinyl, alone or as part of another group, includes pyridin-2-yl,

pyridin-3-yl and pyridin-4-yl.
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given substituents or parent molecular groups, unless otherwise noted, at any possible position, such as

e.g. at any substitutable ring carbon or ring nitrogen atom.

Rings containing quatemizable imino-type ring nitrogen atoms (-N=} may be preferably not quaternized on
these imino-type ring nitrogen atoms by the mentioned substituents or parent molecular groups.

Any heteroatom of a heterocyclic ring with unsatisfied valences mentioned herein is assumed to have the

hydrogen atom(s) 1o satisfy the valences.
When any variable occurs more than one time in any constituent, each definition is independent.

Suitable salts for compounds of the formula | - depending on substitution - are all acid addition salis or all
salts with bases. Parficular mention may be made of the pharmacologically tolerable inorganic and
organic acids and bases customarily used in pharmacy. Those suitable are, on the one hand, water-
insoluble and, particularly, water-soluble acid addition salis with acids such as, for example, hydrochloric
acid, hydrobromic acid, phosphoric acid, nitric acid, suiphuric acid, acetic acid, citric acid, D-gluconic
acid, benzoic acid, 2-{4-hydroxybenzoyl)benzoic acid, butyric acid, sulphosalicylic acid, maleic acid,
lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid,
toluenesulphonic acid, methanesulphonic acid or 3-hydroxy-2-naphthoic acid, the acids being employed
in salt preparation - depending on whether a mono- or polybasic acid is concerned and depending on
which salt is desired - in an equimolar quantitative ratio or one differing therefrom.

On the other hand, salts with bases are - depending on substitution - also suitable. As examples of salts
with bases are mentioned the lithium, sodium, potassium, calcium, aluminium, magnesium, ittanium,
ammonium, meglumine or guanidinium salis, here, 100, the bases being employed in salt preparation in

an equimolar quantitative ratio or one differing therefrom.



het eroatons, each of which is selected fromthe group consisting of
ni trogen, oxygen and sul fur, and R612i s hydrogen, 1-40-alkyl, or

hydr oxy- 2- wo-mb3wugh7240r R611 and R612 together and with pavelra6isme1096
the nitrogen atom to which they are bonded, forma

heterocyclic ring Heti , in which Hetiis norpholino, Aalis a biphenyl
radi cal, Hhlis a bipyridyl, pyrazolyt3pyridinyl,
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and t heysalkSodifan! HE56le SHIBY PaEseskASHAY BdTeR6S Ik Mghd Ot aspect 2 of
the present 1 nvention nore worthy to be nentioned are those conpounds

of formula | in which Rlis hydrogen, or 1-4C-al kyl, R2is hydrogen, or
1- 4C- al AgbrdingRBi eapdnisdnodeiye tercoripoh@sal oy inverRdn s wglicks thgle palis gray contain, e.g.
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are therefore all solvates and in pariicular all hydrates of the compounds of formula | as well as all
solvates and in particular all hydrates of the salts of the compounds of formula L.

The substituents R61 and R62 of compounds of formula 1 can be attached in the ortho, meta or para
posiiion with respect to the binding position in which the phenyl ring is bonded io T1, whereby preference
is given to the attachement in the meta or, particularly, in the para position.

In another embodiment, Ar1 is phenyl which is mono-substituted by R61, whereby preference Is given to
the attachement of R61 in the meta or para position with respect to the binding position in which the
phenyl ring is bonded to T1.

In yet another embodiment, Ari is phenyl which is mono-substituted by R61, whereby preference is given
1o the attachement of R61 in the para position with respect to the binding pesition in which the pheny! ring
is bonded to T1.

In still yet another embodiment, Ar1 is phenyl which is mono-substituted by R61, whereby preference is
given 1o the attachement of R61 in the meta position with respect to the binding position in which the

phenyl ring is bonded 1o T1.

Compounds aceording to aspect 1 of the present invention more worthy to be mentioned are those

compounds of formula |

in which

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

R2 is hydrogen, or 1-4C-alkyl,

R3 is hydrogen, or 1-4C-alkyl,

R4 is hydrogen, or 1-4C-altky,

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

R6 is -T1-Q1, in which

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

Q1 is Ar1, Aat, Hhi, or Ah1, in which

Ari is phenyl, or R61-substituted phenyl, in which
R61 is 1-4G-alkyl, or -T2-N{R611)R612, in which
either

T2 is a bond,

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



Tiis a bond, or 1-40-al kylene, Qlis An, or Aal, in which Ani

or R61-substituted phenyl, in which R6lis 1-4C-al kyl, or s phenyl,
- 12- N( R611ywRehds/osvrms whi ch T2i s a bond, or 1-4C al kyl eneectitfrkldsasioses
hydrogen, 1-4C-alkyl, or Har1-1-4C alkyl, in which Hadis imdazolyl
benzi m dazolyl, indolyl or pyrrolyl, R612is hydrogen, or 1-4C alKkyl
Aalis a bi phenyl radical, R7is hydroxl, or 2-aminophenyl, and the 1
salts ofﬁthese_conpounds. Conmpounds according to aspect 1 of the
present@i nveliei¥h in particular worthy to be mentioned are those
conpounds  of a frondeudia SinenberedirsHiuREH Setbrp@PBEe g RIPISIHALIYRA MBS

hydr ogen, R4j 0 i Ss JAH he B6 e .
Ah1, in whi cffi%@ﬁségdﬁgﬁhﬁgﬁs T elaﬁ’gﬁ C%n%'igtg@ﬁyjm?ﬁn’\ﬁhkj??hmr

a monogcyclic 6-membered unsaturated heteroaromatic ring comprising one or two niirogen
atoms, or
a fused bicyclic 9-membered unsaturated heteroaromatic ring comptising 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 unsaiurated heteroaromatic ring comprising che or iwo
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, and

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

or R611 and R612 together and with inclusion of the niirogen atom, 1o which they are bonded, form a

heterocyc!ic ring Het1, in which

Hetl is morpholino,
or
T2 is 1-4C-alkylene,

R611 is hydrogen, 1-4C-alkyl, phenyi-1-4G-alkyl, or Hari-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 consistirig of nitrogen, oxygen and
sulfur, or
a monocyclic 6-membered unsaturated heteroaromatic ring comprising one or two niirogen
atoms, or
a fused bicyclic 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 fogether and with inclusion of the nitrogen atom, 10 which they are bonded, form a
heterocyclic ring Heti, in which

Het1 is morpholino,

Aal is a biphenyl radical,

Hh is a bipyridyl, pyrazolyl-pyridinyl, imidazolyl-pyridinyl, or pyridinyl-thiophenyl radical,

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



Ani s phenyl, or R61-substituted phenyl, in which R6lis 1-4C-al kyl, or
-12-N(R611) R612, in which either W) 2005/ 087724PCT/ EP2005/ 051086 -
18 - 12i s wokowhs7/2611i s hydrogen, 1-4C-al kyl, phenyl - lpcGehdsxobros®r
Hai |l - 1-2C-al kyl, in which Han 1lis pyridinyl, benzim dazolyl,
benzoxazol yl , benzofuranyl benzot hi ophenyl or indolyl, and R612is
hydrogen, 1-4C alkyl, or hydroxy 2-3CGYrkyl, or R611 and R612

t oget her,and w t C the nitrogen atom to which they are
bonded,h?orn1ghhr?%p°rylwn%mawl Heti, in which Hellis norphonno, or
T2is 1- ar@wm@fﬁhﬁsemusdshydr ogen, 1- 4G al kyl , phenyl -1-2C- al kyl,
or Har1-1- 2C—a|ky| in which Han 1is pyridinyl benzinidazolyl

benzoxazol benzqf uranyl , ben othlo hen

hydr ogeff®™ 0”55& %FF‘?J@PQ,‘ t°o?%ﬁ§}d?r Fe Ere%e QYEk n more vﬁ’%%‘ly [ﬁe b Shoso
t oget hecoramdwdmotfbrrmladl usi on of the ni trogen atom to Whl ch they are
bonded, ;f@f @ heterocyclic ring Heti, in which Hetiis norpholino,
Aalis a b|p en radi cal , Hhlis a bipyridyl, pyrazolyl-pyridinyl,

i mi dazofi - py'P%EﬂrWF or 5ACHUK di nyl -t hi opheny! radi cal ,

R2 is hydrogen, or 1-4C-alkyl,

R3 is hydrogen, or 1-4C-alky!,

R4 is hydrogen, or 1-4G-alky!,

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

Ré is ~-T1-Q1, in which

™ is a bond, or 1-4C-alkylene,

1 Is Ari, or Aai, 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 1-4C-alkylene,

R611 is hydrogen, 1-4C-alkyl, or Har1-1-4C-alkyl, in which
Har1 is imidazolyl, benzimidazolyl, indolyl or pyrrolyl,
R612 s hydrogen, or 1-4C-alkyl,

Aal is a bipheny! 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,

B5 is hydrogen,

Re is -T1-Q1, Aal, Hh1, or Aht, in which

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

an is Art, in which

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

RE1 is 1-4C-alkyl, or -T2-N{R611)R612, in which

either



Ahlis a pyridinyl-phenyl, pyrazolyl-phenyl, or imdazolyl-
radi cal, R7is hydroxyl, or 2-am nophgnyl?/ and the sal tsyof p?ﬁg)slla
porrpounds.wﬁqnmﬁﬂ$ according to aspect 2 of the presadrEmv@abiogh
in particular worthy to be mentioned are those conmpounds of fornula I
in which Rlis hydrogen, R2is hydrogen, R3is hydr ogen, R4is hydrogen
R5i s hydrogen, R6is -T1-01, or biphenaglk, in which Tlis a bond, or ’
1-2C al kylene, Qlis Arl, in which Anis phenyl, or R61l-substi tth ed
phenyl 72in wheebndR61i s 1-4C al kyl, or -T2-N(R611)R612, in which T2is
ah P?Rd ﬁ%ﬁir Slig gg\zrzr@b!ﬁ,xgu@rmu, Rehli1eckigiCoralakiyl-2c-akyl awtistl - 2C- al kyl , in
R&12 is hydrogen, 1-4C-alkyl, or hydroxy-2-3C-alkyli,
or R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a

heterocyclic ring Hett, in which

Het1 is morpholino,

or

T2 is 1-2C-alkylene,

R&11 is hydrogen, 1-4C-alkyl, phenyl-1-2C-alkyl, or Har1-1 -2C-alkyl, in which

Harl is pyridinyl, benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiopheny! or indolyl, and

R&612 is hydrogen, 1-4C-alkyl, or hydroxy-2-3C-alkyl,
or R611 and R612 together and with Inclusion of the nitrogen atom, 10 which they are bonded, form &

heterocyclic ring Hetl, in which

Het1 is morpholino,

Aa is a biphenyl radical,

Hhi is a bipyridy|, pyrazolyl-pyridinyl, imidazolyl-pyridinyl, or pyridinylthiopheny! radical,
Ahl is a pyridinyl-phenyl, pyrazolyl-phenyl, or imidazolyl-pheny! radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

Ra is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

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

Q1 is Ari, in which

Ar 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
Harl is benzimidazolyl or indolyl,

Rei2 s 1-4C-alkyl,



- 19 - R7is hydroxyl, or 2-am nophenyl, and the salts of these
conmpounds. Conpounds according to aspect 1 of the present invention

I n nore pawbi2a@r2zyorthy to be nentioned are those conaavnesosakioss
formula I in which Rlis hydrogen, R2is hydrogen, R3is hydrogen, R4is
hydrogen, RS5is hydrogen, R6is -T1-01, Aal, Hhl, Ahl, or benzyl, in
V\:hhl chI Tiis a bond, Olis Ad, in which #rs phenyl, or R61-substituted
phenyl, _in ' 1i.s . 1-4C-al kyl, or -T2-N(R611)R612, in which

ei t her 12i svﬂé ﬁ’@ﬁ%ﬁ @fh‘nls&&leﬁﬂt al kyl, and (R612i )s 1-4Cal kyl, or 12is
1- 2C- al Wnl@qm!ts of these compounds.

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

those compounds of formula |

in which

Ri1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-QH, Aai, Hi1, Ah1, or benzyl, in which
T is a bond,

Qi is Ari, in which

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

T2 is a bond,

R611 is 1-4C-atkyl, and

R612  is 1-4C-alkyl,

or

T2 is 1-2C-alkylense,

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

Har1 ia pyridinyl, or indoly!, and

R612 is hydrogen, 1-4G-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
heterocyciic ring Het1, in which

Hett is morpholino,

Aal is 1,1-biphen-4-yl or 1,1"-biphen-3-yl,

Hh1 is a pyridinyl-thiophenyl radical,

Aht is a 3-{pyridinyl)-phenyl, 3-(pyrazolyl}-phenyl, 4-(pyridinyl)-phenyl or 4-(pyrazolyl)-phenyl 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,



R611i s hydrogen, 1-4C alkyl, phenyl-1-20-alkyl, or Hari-1-2C al kyl,
in which Hadis pyridinyl, or indolyl, and R612i s hydrogen,

1- 4C- al kyl womoosngarzeoxy- 2- 3C-al kyl , or R611 and R612 t ogmiheroe@ndiodst h
i nclusion of the nitrogen atom to which they are bonded, forma

het erocyclic ring Heti, in which Hetiis norpholino, Aalis

1,1' - bi phen-4-y1 or 1,1'-biphen-3-yl,-2hlis a pyridinyl-thiophenyl
radi cal Ahliig hﬁm%ﬁpyri di nyl) - phenyl, 3-(pyrazolyl)-phenyl,

4- (pyri g‘i?nyl ) - phenyl” or 4(pyrazolyl)-phenyl radical, R7is hydroxyl,

or 2-anPhophepyydrogand t he salts of these conpounds. Conpounds

accordi pg to @apReKEkn2 of the present invention in nore particular
worthy to be nmentioned are those conmpounds of forrmula I in which Rlis
hydr ogef v@sng PB87724PCT/ EP2005/ 051086 -20 - R2is hydrogen, R3is
hydr ogeRé RA4iis-Tydr bgenyl, Rbeszyhipcvhsgen, R6is -11- 01, bi phenyl, or

benzyl, tf n whigRong,

Qt is Ar1, in which

Ari is R61-substituted phenyl, in particular 4-(R61)-phenyl, in which
Re1 is methyl, dimethylamino, or -T2-N{R611)R612, in which

T2 is methylene,

R611 is methyl or 2{indol-2-yl)ethyl,
Re12 s methyl,

R7 is hydroxyl, or 2-aminophenyl,
and the salis of these compounds.

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

formula |

in which

Ri1 is hydrogen,

R2 is hydrogen,

A3 is hydrogen,

R4 is hydrogen,

RS is hydrogen,

R6 is ~T1-Q1, Aal, Hh1, Ah1, or benzyl, in which
™ is a bond,

Qf is Ari, in which

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

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

R611 is hydrogen, methyl, isobutyl, benzyl, Hart-methyl, or 2-(Har1)-ethyl in which
Har is pyridiny! or indolyl, and

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



Tiis a bond, Qlis An, in which Anis R61-substituted phenyl, In
particul ar 4(R61)-phenyl, in which R6lis nethyl, dinethylamno, or

- T2- N( R611WwBebisost2awWhi ch 12i s net hyl ene, R611lis net hylp(mfgmgamqwsﬁ
2-(indol-2-yl)ethyl, R612is methyl, R7is hydroxyl, or 2-am nophenyl,
and the salts of these conpounds. Conpounds accor d| ng to aspect 1 of
the present invention to be errphasi zedlare those corrpounds of formula

i n whi en .S, hyd E%i ﬁ ,
hydr oge?{%ﬁgl@W%E’gggﬂ ah%%éncm? %%‘?—ﬂgg W&L@Q&g & eho}g’l form A
which Tiis a Hstengbyclio ingsHeAt.in whichwhi ch Ani s phenyl, 3-(R61)- phenyl or
4- (R61) aafenyi mofpRoibdli ch R61lis methyl, or -T2- N(R611) R612, in whi ch

Aai is 1,1"-biphen-4-yl or 1,1"-biphen-3-yl,

Hh1 is a pyridinyl-thiophenyl radical,
Aht is a 3-(pyridinyl)-phenyl, 3-foyrazolyl)-phenyl, 4-{pyridinyl)-phenyl or 4-(pyrazolyl)-phenyl radical,
R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

Re is -T1-Q1, Aal, Hhi, Ah1, or benzyl, in which
™ is a bond,

Q1 is Ari, in which

Arl 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

RG12 is methyl,

or

T2 is methylene,

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

Hari is pyridin-3-yl, pyridin-4-yl, indol-2-yl, indal-3-y! 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
heterocydlic ring Hetl, in which

Het1 is morpholino,

Aal is 1,71"-biphen-4-yl or 1,1"-biphen-3-yl,

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



either T2is a bond, R611lis nethyl, and R612is nethyl, O 12is

met hyl ene, R611is hydrogen, nmethyl, isobutyl, benzyl, Hail -nethyl,

or 2-(Hariywoebéys7i20 wWhi ch Hadi s pyridinyl or indolyl, mhgelR2eukaktse
hydrogen, methyl, or 2-hydroxy-ethyl, WD

2005/ 087724PCT/ EP2005/ 051086 - 21 - or R611 and R612 together and
with inclusion of the nitrogen atom -28-which they are bonded, form a

heterocyclic ring.Heti i i.Gh ' hol, i '

115 bi Blen: 48 ST 1 ipsrenil g sy Fbrod, PRYRRE W henind kpygioki)
radi cal , Ah1ipheayl,3-(pyiginida)-pisenyl- pheidiptd; v Bhenyy déoy g yi-phesmyar 4-(1H-pyrazol-4-
4- (pyridinyl )ﬂ)%g{}yl or 4-(pyrazolyl)-phenyl radical, R7is hydroxyl,
or 2-am _nophenyl and the salts of these compounds. Compounds

a .
accordi®g to 'agwfm', 9 SAMRR® My esent i nvention to be nmore enphasi zed
ar e t hose iigospoefiitse edmdoodeul a | i n whi ch

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

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

Re is -T1-Q1, Aal, Hh1; Ah1, or benzyl, in which
T is a bond,

Q1 is Ar1, in which

Arl is phenyl, 3-(R61)phenyl, or 4(R61)-phenyl, in which
R67 is methyl, or -T2-N{R611)R612, in which
gither

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,

Re11 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)-gthyl, in which

Har1 is indol-2-yl, and

Re612 Is 2-hydroxy-ethyl,



Rli s hydrogen, R2is hydrogen, R3is hydrogen, R4is hydrogen, R5is
hydrogen, R6is -T1-Ql, Aal, Hhl, Ahl, or benzyl, in which Tlis a
bond, O01i swédoosiog77ehi ch Anis phenyl, 3-(R61)-phenyl, orpct/EP2005/051086
4- (R61) - phenyl, in which R6lis nmethyl, or -T2-N(R611)R612, in which
either T2is a bond, R611lis nethyl, and R612is nethyl, or 12is

met hyl ene, R611i s hydrogen, nethyl, i-#butyl, benzyl, Had-nethyl, or
2- (1 arl\/bt hyl in which Hadis pyridin-3-yl, pyridin-4-yl, indol-2-yl,

i ndo1- 32 y1 or indol-5-yl, and R612i s hydrogen, nethyl, or

2- hydr o®y- et HymethgeneRgddl and R612 toget her and with inclusion of the

nitr Ogeﬁeﬁtaa@he{zqo@@mepideMcwoa obB& Aieshen koMo anibehey 96 yerded; fdith &g
Heti, in which tllsgnﬁetplomo

heterocyglic rin n which

Het1 is morpholine,

Aal is 1,1"-biphen-4-yl or 1,1"-biphen-3-yl,

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

Ah is 3-(pyridin-3-yl)-phenyl, 3-{pyridin-4-yl)-phenyl, 3-(pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4<{pyridin-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1H-pyrazol-4-
yl)-phenyl,

R7 is hydroxyl,

and the salts of these compounds.

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

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R& is hydrogen,

R6& Is -T1-Q1, Aal, Hhi, Ahi1, or benzyl, in which
Ti is a bond,

Qt is Ar1, in which

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

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

R611 is hydrogen, isobutyl, benzyl, Har1-methyl, or 2-(Har1)-ethy), in which
Harl is pyridin-3-yl, pyridin-4-yi, indol-3-yl, or indol-5-yl, and

R&12 is hydrogen,

or

T2 is methylene,

R&11 is methyl, or 2-(Har1)-ethyl, in which



Aalis 1,1 -biphen-4-y1 or 1,1'-biphen-3-yl, Hhlis
5-(pyridin-2-yl)-thlophen-2-yl, WO 2005/ 087724PCT/ EP2005/ 051086 - 22
- Ahli s 3-wpymesisnzg- yl) - phenyl , 3-(pyridi n-4-yl) - phenydGT/EP2005/051086
3-(pyrazol -1-yl)-phenyl, 3-(1H pyrazol-4-y1l)- phenyl,

4- (pyridin-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl,
4(pyrazol - 1-y1) - phenyl or 4-(1H pyrazéf#:4- yi1)-phenyl, R7is hydroxyl,

or 2-ar%%9phqnég%gapdm}he salts of these conpounds. Conpounds

S . . . .
accord to a P f"%f t he present invention to be in particular

enphasi B&@ ariemetgse conpounds of formula | in which Rlis hydrogen
F12i s hydrogen, R3is hydrogen, R4is hydrogen, R5is hydrogen, RGis
-T1-QL, Aal,_Hh15 Ahl, or benzyl, in which Tiis a bond, Qlis An, in
which AR s pHéHViWeﬁﬁ(R61)-phenyl, or 4-(R61)-phenyl, in which R6lis
net hyl , Rein - Ti2 2)kaRG-2thyIR6 BBichi n whi ch

Har1 is indol-2-yl, and

R612 is 2-hydroxy-athyl,

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,

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

Hh1 is 5-{pyridin-2-yi)-thiophen-2-yl,

Ahi is 8-{pyridin-3-yl)phenyl, 3-(pyridin-4-yl}-phenyl, 3-(pyrazol-1-yl}-phenyl, 3-(1H-pyrazol-4-yi)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1 H-pyrazol-4-
yl)-phenyl,

R7 is 2-aminophenyl,

and the salts of these compounds.

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

of more of the following embodiments:

An embodiment of the compounds according to the present invention relates fo those compounds of

formulz 1, in which R1, R2, RS, R4 and R5 are all hydrogen.

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

of formula |, in which R7 is hydroxyl.

A further embaodiment of the compounds according to the present invention relates to those compounds
of formula I, in which R7 is Gyc1, whereby In a subembodiment thereof Cyc1 is 2phenyl.

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

of formula 1, in which R7 is 2-aminophenyl.



either 12is a bond, R611lis nethyl, and R612is nethyl, O 12is

nmet hyl ene, R611is hydrogen, isobutyl, benzyl, Han | -nethyl, or

2- (Har 1) - etvydoosdgirawhi ch Har 1i s pyridin-3-yl, pyridi n- 4pep2005/051086
i ndol-2-yl, indol-3-yl or indol-5-yl, and R612is hydrogen, or 12is
met hyl ene, R611lis nmethyl, or 2-(Harl)-ethyl, in which Harlis

i ndol-2-yl, and R612is nmethyl, O 12i-@5nmet hyl ene, R611lis

2 - _ -. - . . _ _ : -
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of formula I, in which R6 is Aai.

A further embodiment of the compounds according to the present invention relates to those compounds
of formula I, in which R6 is Ar1 or -CHz-Ar1.

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

of formula 1, in which Ar1 is R61-substituted phenyl.

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

position in which the phenyl ring is bonded to T1.

A further embodiment of the compounds according to the present invention relates to those compounds of
formula 1, in which Ari Is phenyl monosubstituted by R61 in the para position with respect to the binding

position in which the phenyl ring is bonded o T1.

A further embodiment of the compounds according to the present invention relates to those compounds
of formula 1, in which R6 is Hh1.

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

of forrmula 1, in which R6 is Ah1.

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

of formula |, in which T2 is a bond.

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

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

A further embodiment of the compounds aceording to the present invention relates to those compounds
of formula [, in which

R6 is Ar1, in which

Ari is R61-substituted phenyl, in which

Re1 s -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 formuia |, in which



- 23 - or 12is methylene, and R611 and R612 together and with
I nclusion of the nitrogen atom to which they are bonded, forma

het er ocycl we 2esa@743¢t i, in which Hetiis norpholino, AalpSr/er2005/051086
1,1 -biphen-4-y1 or 1,1 -biphen-3-yl, Hhlis

5-(pyridin-2-yl)-thi ophen-2-yl, Ahlis 3-(pyridin-3-yl)-phenyl,
3-(pyridin-4-y1)-phenyl, 3-(pyrazol-12§1)-phenyl,

3-(11-1-pyrazol - 4- .’L%}- phenyl, 4-(pyridin-3-yl)-phenyl,

4- (pyri n-43-§ri’)"3ﬁ'ﬁ’8 yl, 4-(pyrazol -1-y1)-phenyl or

4- (11- 1Arpyr azBéi-stbstiigd-pperehinwhidR7i s hydroxyl, and the salts of these

conpoungl§. Y&k KAERAHEESIHAeERr ding to aspect 1 of the present
I nvention to be_in particul argg%lhasi zed are those conpounds of

formul a2 i r® WP e aRe YoM *f®i s hydrogen, R3is hydrogen, R4is
hydrogen, R5is hydrogen, R6is -11-01, Aal, Hhl, Ahl, or benzyl, in

whi ch Tli iuﬁhear‘ egg&ﬁnen%f lth% c’gﬂpouh& é@tﬁr&z}ib to the present invention relates to those compounds
of formula 1, in which
R1, R2, R3, R4 and R5 are all hydrogen, and
R6 is Ar1, in which
Ar is any one selected from the group consisting of
3-methyl-phenyl, 4-methyl-phenyl,
3-dimethylamino-phenyl, 4dimethylamine-phenyl,
3-aminomethyl-phenyl, 4-aminomethyl-phenyl,
3-{morpholin-4-yl-methyl)-phenyl, 4-{morphofin-4-yl-methy!}-phenyl,
3-{N-benzylamino-methyl)-phenyl, 3-(N-isobutylamino-methyl)-pheny!,
4-{N-benzylamino-methyl)-phenyl, 4-(N-isobutylamino-methyi)-phenyl,
34N-{pyridinylmethyl}amino-methyl}-phenyl, 3{N-(indolylmethyl)amino-methyl]-phenyl,
4{N-{pyridinylmethyl)amino-methyl]-phenyl, 4{N-{indolylmethyl)amino-methyl]-phenyl,
3-(N,N-dimethylamino-methyl)-phenyl, 4-(N,N-dimethylamino-methyl)-phenyl,
3-[N,N-(2-indolylethyl)-methyl-amino-methyl]-phenyl, 4{N,N-{2-indalylethyl)-methyl-amino-methyl]-phenyl,
3-[N, N-{2-indolylethyl)-(2-hydroxyethyl)-amino-methyi]-phenyl, and 4-N,N-{2-indolylethyl)-(2-hydroxyethyl)-

amino-methyl]-phenyl.

A further embodiment of the compounds according to the present invention relates to those compounds
of formula 1, in which

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

R6 is Aa1, in which

Aai is a biphenyl radical.

A further embodiment of the compounds according to the present invention relates 1o those compounds
of formula 1, in which

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

R6 is Hal, in which

Hal s a pyridinylthiophenyl radical.

A further embodiment of the compounds according 1o the present invention relates to those compounds
of formula 1, in which
R1, R2, R3, R4 and R5 are all hydrogen, and



Ani s phenyl, 3-(R61)-phenyl, or 4.(R61)-phenyl, in which R61lis

met hyl, or -T2-N(R611) R612, in which either T2is a bond, R611lis

nmet hyl , angoRedsdissrzeet hyl, O 12is nethyl ene, R611i s hywragens/osiose

i sobutyl, benzyl, Hail-nmethyl, or 2-(Harl)-ethyl, in which Hailis

pyridin-3-yl, pyridin-4-yl, indol-3-yl, or indol-5-yl, and R612is

hydrogen, O 12is nethylene, R611lis mé&fhyl, or 2-(Harl)-ethyl, in

whi ch %%)200§ég$772 PCT/EP2005/051086 - 24 - Hartis indol-2-yl, and
t

R612i s hff s nmet hyl ene,
Ahl  is a 3-(pyrazolyl)-phenyl, 4»-(pyrazo|yi)—phenyl 4-{pyridinyl)-phenyl, or 3-(pyridinyl)-phenyl radical.

A further embodiment of the compounds according to the present invention relates to those compounds
of formula I, In which R1, R2, R3, R4 and R5 are all hydrogen, and 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 1, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is 2-aminophenyl.

A further embodiment of the compounds according 1o the present invention relates to those compounds
of formula 1, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is aminopyridyl.

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

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

ARG is Arl, in which

Ar 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-benzytamino-methyl)-phenyt, 3-(N-isobutylamino-methyl)-phenyl,
4-(N-benzylamino-methyl)-phenyl, 4-(N-isobutylamino-methyl)-phenyl,
3{N-(pyridin-3-yl-methyl)amino-methyl]-phenyl, 3{N-(pyridin-4-yl-methyl)amino-methyl}-phenyl,
8-[N-{indol-5-yl-methyl)aming-methyl]-phenyl, 3-{N-{indol-3-y-methyl)amino-methy!]-phenyl,
4-[N-(pyridin-3-yl-methy)amino-methyl]-phenyl, 4IN-(pyridin-4-yl-methy)amino-methyl]-phenyl,
4-N-{indol-5-yl-methyl)amino-methyl]-phenyl, 4-[N-(indol-3-yl-methyl}amino-methyl]-phenyl,
3-(N,N-dimethylamino-methyl)-phenyl, 4-(N,N-dimethylamino-methyl)-phenyl,
34{N,N-[2-(indol-2-yl)-ethyl]-methyl-amino-methyl}-phenyl, 4-{N,N-{2-(indol-2-y})-ethyl]-methyl-amino-
methyl}-phenyl,
3{N,N-[2-{indol-2-yl)-ethyl]-{2-hydroxyethyl}-amino-methyi}-phenyl, and 4{N,N-{2-(indol-2-yl}-ethyl]-{2-
hydroxyethyl)-amino-methyl}-phenyl, and
R7 is hydroxyl,
and the salts thereof.



F1611is 2-(larl)-ethyl, in which Hariis indol-2-yl, and R612is
2-hydroxy-ethyl, or 12is methylene, and R611 and 11612 together and

wth incl U\‘S’b%us!ilfsﬁzhe nitrogen atom to which they are ggangaehsik@gdn a
het erocyclic ring Heti, in which Hetlis norpholino, Aalis

1,1 - bi phen-4-y1 or 1, 1 - bi phen-3-yl, Hhlis
5-(pyridin-2-yl)- thiophen 2-yl, Ahlisz%t(pyridin-3-y|)-pheny|,

20 B BB o W o e
4( pyr i diompdungd of fquihgaly inwhith ( pyr azol - 1- y1) - phenyl or 4-(1H pyrazol -

y1) - phegy ke Asl b snd/redid AARGEEMA angand the salts of these corrpounds A
special _interést In the conpounds according to the present invention

refers R t HO&%: BIW¥Bunds of this invention which are included

- Wi t hi nadihe |§c,omh@f-43ttbt1s1'+b1ph@mmcand by one or, when possible, a
combi natd on ydRne of the follow ng enbodi rrents An enbodi nent of
t he corrpounds acco’r ding to the present invention relates to those
conpourald thefsatsgperefa 1, in which 111, 112, 133, 114 and 115 are all
hydrogen. A further enbodi ment of the corrpqunds according to the

pr esentﬂi?g\\ég{%ter%ia e %lnqjl tn ’the% n%ugogﬁgs a%?dm&*gﬂ% pfgseJt% brfetatel B hChH

117 is conpou S accordlng to
t he pre@&noundﬂvémimiﬂ@hlnr\"é’icét es to those conpounds of formula I, in

whi ch 1347 pbSRAO%E dna REMAEEIRRNo4en, @mdsubenbodi nent t hereof Cycl is
2- phenyl . V\D 2005/ 8%;724PCT/ EP2005/ 051086 - 25 - A further

enmbodi t d¥ 'S Rpounds according to the present invention
rel at estdlo tihbéperidrotycbieten-gdl, énsk nula |, in which R6 is Aal.

R7 is hydroxyl,
and the salis thereof.

Another special embodiment of the compounds according to the present invention relates 1o those

compounds of formula |, in which

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

R6 is Ah1, in which

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

R7 is hydroxyl,

and the salts thereof.

Another special embodiment of the compounds according to the present invention relates to those
compounds of formula 1, 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-methyi-phenyl,

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

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

3-(morpholin-4-yl-methyl}-phenyl, 4-{morpholin-4-yl-methyl)-phenyl,
3-{N-benzylamino-methyl)-phenyl, 3-(N-isobutylamino-methyl)-phenyl,
4-(N-benzylamino-methyl)-phenyl, 4-(N-isobuiylamino-methyl)-phenyl,
8-{N-{pyridin-8-yI-methyl)amino-methyl]-phenyl, 3{N-{pyridin-4-yl-methyl)amino-methyl]-phenyl,



A further enbodi nent of the conpounds according to the present
invention relates to those conpounds of forrmula I, in which R6 is An
or - CH2- Arvvo 20Fast#2per enbodi ment of the corrpounds accqrcimg}go(tsmsiob@
present invention relates to those conpounds of fornula I, in which
An is R61-substituted phenyl. A further enbodi nent of the conpounds
according to the present invention relf8tes to those conpounds of

f or mul aﬁ[N g ﬂ5wf'me§l nb-%rt ﬁqgﬁg%ngrﬂg[mﬁ&b%?ﬂ r?%éﬂ’iyﬁ&ln V\%mﬁﬁ}l][%@ nihe neta

positio p05| ion-In phenyl
ring i s4boiisi 3tYdJm$TDY| apgirpyieiiydphes %ﬁwzwm%fh@a@mﬁ@twheheaﬂcor di ng

\tM? t EeAE) 6115 yi- rﬂ&ﬁfbtahﬁae-n{eﬁiy@-b]%ﬁyltﬂNt(lh&tﬂ&S-yIGrﬁmmaH‘id@m@ﬁnyl]‘ p?hé![mul al, : Ihn
ich An St | e position wi
respect 3%@9%@%%‘8? W@ﬁﬂg&e@('bﬁh?ﬂd'ﬁ B%lqo et ﬂg’ﬂgﬁf ring i s bonded to
TL A f 8N REineatbotEiphneiof ammemmwmnnw—{awawenoh@ylwhwm@eﬂpm@mt

i nventi rates to those conpounds of forrrulal in which FIBis
Hh1 A@ i}ea %

. her "embodi ment of t _conpo ) ac t
i nvent i %‘H‘] M-igede-vh-sthylhigdudrey, ¥ y SPeRY [ﬂl’{ﬂ%{%@ﬂ% Eﬁyl%@ﬁﬁg
Anl. A hydrdxieiylyamibodicigitbhenfl, dkde conmpounds accor ding to the present

i nventi rel.g hose conpounds of fornmula I, in which 12 is a
bond. ﬂ?urt'ﬁeta%%né)hgaél’nent of the conpounds according to the present
i nvent i & thegalig bareefo t hose conpounds of forrmula |. in which 12 is

1- 40- al kyl ene, such as e.g. nethylene. A further enbodi nent of the

compounge, accordi g, §ifek B PLERENs LANSRL A LELALRSNR SRS rose

conmpoun
R61- submppwtdedff?lhlelﬁyllﬂwﬂ"rh whi ch R61lis -T2- N(R611) R612, in which 12is

a bond. m\ﬁ@@@@ﬁ/ag@ﬁgg,gemyd%eaow 051086 - 26 - R6is An, in which
Ani s R61-su séltut enyI in which R6lis -T2-N(R611) R612 in which

T2i s 1- 8% al RPPeie™&ch as 6. g. nmethylene. A further embodi ment of
t he conpalunds 1Aedmeaiwpr 4 -ithen-pyleandnt i nvention relates to those

conpoungs ofi bapUbRnd, N Which

and the salts thereof,

Another special 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, and

R6 is Ha1, in which

Hai  is 5-{pyridin-2-yl)-thiophen-2-yl, and

R7 Is 2-aminophenyl,

and the salis thereof.

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

compounds of formula 1, in which

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

R6 is Ah1, in which

Ahl s 3-(pyrazol-1-yl)-phenyl, 4-{pyrazol-1-yl)-phenyl, 4-(pyridin-4-yl)-phenyi, 3-(pyridin-4-yl)-phenyl, 4-
(pyridin-3-yl)-phenyl, 3-(pyridin-3-yl)-phenyl, 3-(1H-pyrazol-4-yl)-phenyl or 4-{1 H-pyrazol-4-yi)-
phenyi,

R7 is 2-aminophenyl,

and the salts thereof.

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



Rl, R2, R3, R4 and R5 are all hydrogen, and R6ls Arl , in which Anis
any one selected fromthe group consisting of 3-nethyl-phenyl,

4- met hyl - p@ebsesdrdi et hyl am no- phenyl , 4-di met hyl am ng-pb@bisios10s6
3-am nonet hyl - phenyl, 4-ani nonet hyl - phenyl

nmor phol i n- 4-yl - et hyl ) - phenyl , 4(nor phol i n-4-yl -met hyl) - phenyl ,
benzyl am no- net hyl ) - phenyl , 3-(d¢oi-sobut yl am no- net hyl ) - phenyl
benzyl am no- met hyl ) - phenyl, 4-(N-isobutyl am no-met hyl ) - phenyl,
(pyr i cRMhHydhewhs ) rheres- anﬁww -y rakBy-acrylamide
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t he prégen ‘
which Rl, RN kﬁa@roxm[‘emﬂi(mﬁ“d"ai? emeihyl)-annel-Beiayi-begzrpesey Ly ‘dhy'l\/\,hl ch
Halis a pyrbrglh,gmg t hi ophenyl radical. A further enbodi ment of the

S AR Rl T
hydr ogen, atglamide :

13.  (E)}-84{1{4-(Benzylamino-methyl)-benzenesulfonyl}-1 H-pyrrol-3-y}-N-hydroxy-acrylamide

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

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

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

17.  (E)-3-[1-{4-Aminomethyi-benzenesulionyl)-1 H-pyrrol-3-yI]-N-hydroxy-acrylamide

18.  (E)-N-Hydroxy-3-[1-(4-pyridin-4-yl-benzenesulfonyl)-1 H-pyrrol-3-yl]-acrylamide

19.  (E)}-N-Hydroxy-3-{1-[4-(1 H-pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide

20. (E)—N~(2-Amino-phenyl)—s—[‘l-(4—pyridin4-y[-benzenesuIfonyl)-'l H-pyrrol-3-yl]-acrylamide

21, (E)—N-(E—Amino-phenyl)-s-[‘!~(4-pyr'ldin-3—yI—benzenesuIfonyl)—1 H-pyrrol-3-yl]-acrylamide

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

23.  (E)-3-{i-(Biphenyl-3-suffonyl}-1 H-pyrrol-3-yl]-N-hydroxy-acrylamide

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

25, (E)}N-Hydroxy-3-[1-(4-pyrazol-1-yl-benzenesulfonyl)-1H-pyiro |-3-y]]-acrylamide

26. (E)-N—(2-Amino—phenyl)-3-[1-(5-pyridin-2—yl~thiophene-2-suh‘onyl) -1H-pyrrol-3-yl]-acrylamide

27. (E)-N-Hydroxy—S-[1-(4—morpholin—4—y[methy!-benzenesu!fonyl)-1 H-pyrrol-3-yl]-acrylamide

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

29,  (E)-N-Hydroxy-3-1 -(8-pyridin-4-yl-benzenesulfonyl)-1 H-pyrrol-3-yl]-acrylamide

30. (E)N-(2-Amino-phenyl)-3-1 -(@-pyridin-4-yl-benzenesulfonyl)-1 H-pyrrol-3-yl]-acrylamide

31.  (E)}N-{2-Amino-phenyl)-3{1-(3-pyridin-3-yi-benzenesulfo nyh)-1H-pyrrel-3-yl]-acrylamide

32.  (E)-N-Hydroxy-3-{1-[3-(1H-pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide and



WD 2005/ 087724PCT/ EP2005/ 051086 - 27 - R6is Ahl , in which Ahlis a
3-(pyrazolyl)-phenyl, 4-(pyrazolyl)-phenyl, 4-(pyridinyl)-phenyl, or
3-(pyridi nwlo) 20 radical. A further enbodi nent of tReycOiRRLNEs
according to the present invention relates to those conpounds of
formula I, in which RL, R2, R3, R4 and R5 are all hydrogen, and R7 is
hydroxyl . A further enbodi nent of thea'c-orrpounds according to the

present invention relates to those conpounds % nul a k, i n ﬁhich
A S R coR3 (b ATIoRbon- HRIHrpereo G Do HPTYIL P ke Pr ey
enbodi rgapine @histikeoe onpounds according to the present invention
relates to those conpounds of fornmula I, in which Rl, R2, R3, R4 and
R5 are all hydrogen, and R7 is 2-am nophenyl. A further enbodi nent of
t he conpounds according to the present invention relates to those
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WO 2005/ 087724PCT/ EP2005/ 051086 -28 - Anot her special enbodi nent of
t he conpounds according to the present invention relates to those
conpounds wb Zewoswza |, in which RL, R2, R3, R4 and R5 mrieembisns1086
hydrogen, and R6is Aal, in which Aalis 1,1 -biphen-4-y1 or 1

, 11- bi phen-3-yl, and R7is hydroxyl, and the salts thereof. Another
speci al enbodi nent of the conpounds a&ording to the present
invention relates to those conpounds of formula I, inahich Rl, R2,
R3, R4 and R5 are all hydrogen, and R6is Hal, in i i
5- (pyrldln 2-y1) - &bt ophen- ﬁgyl . [

t her eof .P r—speci al ¥

1
the salts
s aceprding to the

present infentji o¥'retates to e compeumds O mula I, in which
Rl, R2, g d RERArFE 86T 7Y dréqen andREGi N in which Ahlis
3-(pyrazo|- y% )phenyl 4- (pyr -1-yl) - phenyl’, (v
4-(pyridin. - 41}

phenyl 3-(pyri |n 4- ylg heny| , 4-
(pyridin-3-yl)- phenyl 3- (pyri di n- 3-y1) - BeierY% [
3-(1FprrazoI-4-y1)-pheny| or 4R H—Eyrazol 4- y1)

hydr oxyl , R2 O

|2
AQB—N—Pas
R71 M H
R72 (1a)

r 2. Deprotection of PG2 or, respectively, PG3
\

)
O:"? =0
Re

Compounds of formula V, in which R1, R2, R4 and R5 have the meanings mentioned above, are known,
or can be prepared according to art-known procedures, or can be obtained as described in the fellowing
examples for the case that R2 is hydrogen from compounds of formula V.

Gompounds of formula VI are known or are accessible in a known manner or as described in the

following examples.

Compeunds of formula IV, in which R1, R2, R3, R4 and R5 have the meanings mentioned above and PG1
stands for a said suitable protective group, can be reacted with compounds of formula R8-S0z-X, in which



and the salts thereof. Another special enbodi nent of the conpounds
according to the present invention relates to those conpounds of
formul a | ,woreesdugeis Rl, R2, R3, R4 and R5 are all hydr cgamp2eu3asisés S
Arl , in which Anis any one selected fromthe group consisting of
3-met hyl - phenyl, 4net hyl - phenyl, 3-di met hyl am no- phenyl,

4- di met hyl ani no- phenyl , 3-ani nonet hyl-38henyl, 4am nonet hyI phenyl ,

3- (nor pﬁg !1 she myalnl né‘gfrhgﬁﬂ%:r)ed %Eb%@?ﬁrlld %é%@faﬂ@%a{nﬁq %}’Oﬁﬁl sudk ‘ri )C [&ﬂ% r{g bwe

3(N—benzy am no- sobut yl am no- rret
4- (N beﬁﬁwf@moﬁﬁﬂmwﬂyaﬁim% - 4- (N-i sobut yl ami no- net hyI )phenyl
3[N—(pyr|d|n 3-yl -net hyl ) am no- net hyl | - phenyl ,

‘Z’b%’éﬁ 68% %B%ﬁ%@@g% E%qélg%‘ve gr@@%y LirpBSRY b corm2i can be removed in a

34N- Ondwhnrgr astrigscribgdiethie frdowinst dxgiplegsin @eppiding to an art-known manner to afford

3- [N('mur%swformahypam no- met hyl ] phenyl
A N- (pyridin-3-yl-nmet hyl)am no-net hyl ] - phenyl

N- (pyridi n-4-yl-nmethyl)am no-net hyl ] - phenyl

[
(N- (1 oehodouriss wi fermetatREESORXrage kmewrigrichr i eepated in a known manner.
[ N-(indol-3-yl-nmethypam no- net hyI | - phenyl ,

(N, N-di met hyl am no- net hyl %1 phen

N, N- dP@fero ahfrAdladel phich Bh e R4 R5 and R6 have the meanings given above, can be
[

{

m ml[_lc%uﬁlbmg Qico%pt}ﬁh)is ﬁ&&ahmmlimanammmmwd duitgdecoxyden protective group

L ndo t e
a- (N 12 o R arpavat S AT O sRER b s ety
and 4- {wna@lezm’(qgﬁ@j@'ptegw? grpupequﬁlg,pq eq- ﬁle tert-butyloxycarbonyl protective group, by reaction with
hydr oxy iy bond 8iking PeaBritd0iibraMie the lpresériael oﬁzu,srng?admmmp&mny the perach dkliled

T e T P S

whi ch RitgntiR®d aRs for ReampledcapBdianidss &.9- dith@g@wbocm@emp@femaly- 1-piRy hRHG- ch

Aai i s LyihetfArRhRmfiycdrbodiidd hidracRlofies Bzodiciiexyfd ¥bidRiéinatveés &. Biepenyl
azodicarboxylate), uronium salts [e.g. O-(benzotriazol-1-y)-N,N,N',N-tetramethyluronium tetrafluoroborate
or O-(benzotriazol-1yh-N,N,N',N'tetramthyl-uronium-hexafluorophosphate] and N,N*-carbonyldiimidazole.

4-
4-
4-
3
4
3
4-

Alternatively, compounds of formula 1| can be activated prior to the coupling reaction by forming an acid
halide or acid anhydride optionally in an in-situ procedure without isolating the acid halide or acid

anhydride.

Compounds of formulae H.N-O-PG2 or lla are known or can be prepared according 1o art-known

processes.

Removal of the protective groups PG2 or PGS can be obtained in a manner known for the person skilled in
the art or as described in the following examples to give compounds of formula I, in which R1, R2, R3, R4,

R5, R6 and R7 have the meanings mentioned above.

Compounds of formula I, in which T2 Is 1-4C-alkylene, particularly methylene, can be prepared as outlined
in the following reaction schemes 2 to 5, and specified below, or as described by way of example in the

following examples, or analogously or similarly thereto.

As shown in reacfion scheme 2 compounds of formula VI, in which T2 is 1-4C-alkylene, particularly
methylene, and Y1 is a suitable leaving group, such as e.g. iodine, chlorine or, particularly, bromine, and

PG4 stands for a suitable temporary protective group for the carboxyl group, for example tert-butyt, can



and the salts thereof. Another special enbodi nent of the conpounds
according to the present invention relates to those conpounds of
formul a |, woreosshisthe RL, R2, R3, R4 and R5 are all hydr qgamp2ein@sised S
Hal, in which Haiis 5-(pyridin-2-yl)-thiophen-2-yl, and R7is

2- am nophenyl, and the salts thereof. Another special enbodi nent of
t he corrpounds according to the pr esen13 fnvention relates to those

f
ﬁ;gfg;gbn g %M@H@s of fB‘rm&ﬁ kﬁ&h&iﬂ????%ﬂ giv®in a%r(t)—@-ﬂgn R%}e%lﬁlg%gﬂs}ltutlon
4- (pyr a@@;}tioqcoyrggpomxwmo campqyqs;, wWhish age 9qp)'o ,W femoval of G4 to give

g E pyri &h@spﬂncﬁﬂg)fre@@&ﬁ}’df forria IR Whitildah- baicb’dp)edﬁhhﬁi Byhpounds of formulae H:N-O-PG2 or
ri
ACIH pyPa ot R e, dprrpadls L RE B oy fore GRS coRbarvect fruia

Exenpl ary conpounds according to this |nvent|on may i nclude any one
sel ect eﬁeagﬁdgr;hhewgggooa 087724PCT/ EP2005/ 051086 -30 - 1.

(E) - N-Hydroxy-3-[1-(tol uene-4-sul fonyl)-1-H pyrrol -3-y9-acryl am de 2.
N- Hydr oxy- 3- ( phenxl met hanesul fonyl- I4- 1- pyrrol -3-yl)-acry i
(E)-3[ 1- (Bi y P& sul f ony1) - 1H pyr h

N HN(R611)R612 N HN-O-PG2 or lla N
2. removal of PG4 2. deprotection

vip (VI (1a)

T2——Y1 T2— N{R611)R612 T2—N(R611)R612

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

corresponding compounds of formula X.

Reaction scheme 3:



4.
(E)-3-0-(4-D net hyl am no- benzenesul fanyl) - 1H pyrrol - 3-y11- N- hydr oxy-a
cryl am de wo 2005087724 PCT/EP2005/051086
(E) - N- (2- Am no- Phenyl) - 341- (t ol uene-4-sul fonyl)-1H pyrrol - 3-ylFacryl a
m de 6.

(E) - N- (2- Ami no- phenyl) - 3- (1- phenyl netBanesul fonyl - 11- 1- pyrrol -3-yl)-a
crylam de 7. a
(E)-N-(2-Amn

ylam de 8. ,—

(E) - N- ( 2--AHfi no- phenyl) 3-0-(4-di hyl am no- benzenes onyl)-lH— pyrro
| -3-y1l éc y [ 1amerlebghilg substitution with an 7\ 7\

(B)-N-Hy

r ctedh ani fﬁha"lﬁ- Ndo1- actlv ionfe nPflt tNI ] ) h
| ybenze \(S))L(llgfrem f{I‘IEgP%ﬂE(F b I 01)}% ﬁ%\’e 1rOT'E/S}: ani no) - met hy

(B)-3-[1; X Di met yl am nonet hyI éenesul fonyl)-1H {9l -3-y1] - N hyd
r oxy- ac

(E)- N- %9'311 (4-[[ (pyri di 1 5t hf ) - ami no] -
fonyl)-1Hpyyrol.-3-yll- acrylam de\12.
(E)-N-Hydr oXy- 3o1 1- (4- [ [ (1H I ndol- FyI ani no]

-net hyl | -benzenesu | fonyl)-1H pyrrol - 3 1j crylam de |13.
(E)-3-[1-14-(Benzyl am no-r net hyI) benz nesulfon?/ 1-11- -pyrrol 3-yli-
N- hydr oxy- acryl am de 14. deprofection of the

(E) - N- Hydr oxy-3-{1-[ 4- (|sobutylgr_n
ol -3-A-acryl am de 15.
(E) - N-Hydr oxy-311- (4-{[ (1HI 1-5-yl met hyl ) am no] - net
fOnyl)-1H pyrrol -3-y1]- acr i de 16. _
(E) - N- Hydr oxy-341- (4{[ (pyri dlsn 4-yl h§4P{Péadicn 8177 h | }-benzenesul f0
nyl) - 11-1-pyrrol - 3-y1] - “acrgAjami de 17.
(E)-3-[1-(4- Am nomet hyl - beng sulfonyl) 1H pyrrol - 355(11 N- hydr oxy- ac
ryl am de 18. (E)- N Hydr oxy- @ (Ie)

-(4-pyridin-4- yI benzenesulfon 1)-1H-pyrrol -3-y1l1- mp&e 19.

(E) - N- Hydr oxy- 3- { 144- (1H pyr azoR-Z-N*) - benzenesul f - pyrrol -

| bacryl am de o — NH,

[ >?) enesul

T2—N

et hyl )al nor"?z':’epnesul %nyl ]-1H pyrr

The amino moiety of compounds of formula X can be deprotected in an art-known manner to give
corresponding compounds of formula X, such as e.g. when the phthalimido protective group is used, this
can be removed in a manner customary per se to the skilled person, e.g. with the aid of hydrazine.

Compounds of formula XI can be deprotected to give corresponding compounds of formula .

Alternatively, as shown in reaction scheme 4, compounds of formula X| can be reacted with compounds of
formula B611-Y1 andfor R612-Y2, in which R611 and R612 have the meanings given above and are
different from hydrogen and Y1 and Y2 are suitable leaving groups such as e.g. chlorine, bromine, fodine
or a sulfonate (e.g. triflate) leaving group, o give in an art-known nucleophilic substitution reaction

corresponding compounds of formufa X or XIF'.

Compounds of formula Xil or XII' can be deprotected to give corresponding compounds of formula lc or Id,

respectively.

Reaction scheme 4:



20.
(E)-N-(2- Am no- pheny1l) - 3-[ 1- (4- Pyri di n- 4-yl - benzenesul f onyl1HH pyrrol -
3-ylFacryl woi2es/081724 PCT/EP2005/051086
(E) - N-(2- Ami no- phenyl) - 3-0- (4- pyridin-311-benlenesul fOnyl)-1H pyrrol -
3-ylFacryl am de 22.
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pyrrol -3-yll-g¢rylam de 23.
[ 3 suI fonyl) - 1H pyrroR 3-yl]- N hydroxy ac 7yI am de
— (protecied) RT(protected) R
y-3-[1-(5-pyridin-2-yl-tHi ophene 2-sul f 1)-1Hpyrrol - 3-
yll-acryfam de 25.
(E) - N- Hydnoxy- 3- E@b@ﬂ“‘ psitsinwih y Nwenzenesul f ony1
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rrol - 3- ry m de 27. '
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3-yll -acryl m de 28.
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311}-acryl am de and WD 2005/ 0877 / EP200510510
33. (E) - N- (2- Am no- phenyl ) -3-{1-[ 3- (I1H pyrazol -411) - henzenesul fonyl ] - |
bl -pyrrol -3-yll-acryl ami de, and td#&ypal ts t#ereof o“fhe conpounds
according to the present inventio n be prepare r exanple, as
shown in the reaction schenes bel nd (gccor di ng he (Feact i on
steps specified as follows, or, paMtfycularly, in a ner as
descri bed by way of exanple in the fotzl-ewiAR exanpl es T2or—MRINHFGRUS] y
or simlarly thereto using preparation procedures and synthesis
strategi es known to the person sl {R6eicbriRéia he art. I n reaction schene
1 the carbon chain of conpounds of formula V, in which Rl, R2, R4 and
R5 have the neani ngs nentioned above, is | engt hened, for exanple X
a conde¥e atererivaie a2 $TOWR NIERAION £NeHRA B FPTBPoYRS@T Q@A k8 reqsed ith aldehydes
xvétl g Q*ketl;ﬂésl ifan RakeQiiion P&, Suthas by. dompbunes & sBieulsiean BRreaged with
ydr oge marV\a ;
(3-(al k%%( % de orlc?mqu s‘ﬁﬁfgﬁ{%&&ac' ?Igr lgllﬁ’cﬁyl%ﬂ ﬁ Erhmkﬁch l-lloan has the meanings
conpou n@i@n @Jﬁow dfr givel i an &/t-krown (gdpadye mnatmeacm °°F§§p%ﬂﬁ'tﬂg mﬂmaﬂﬂé of frgnula XIll.
meani ngs rrentl oned above and PGL stands for a suitable tenpor ary

pr ot ect r ar box ro for exa t or
bne. of - Dol AP ek B B Gt B BidBaraniie i Ao BLb Rl o
Groups in Organi c Synt hesi s" by T. Greene and P. Wits (John Wley &
Sons, | AGciohdemedd Ed.) or in "Protecting Goups (Thieme Foundations

O gani c emstry Series N Goup"” by P. Kocienski (Thiene Medi cal
Publ i shers, 2000).

H pyrrol -3-yl]-a




Reaction schene 1 R6-802-X OHR2OPGL R4\ / R3RAR3 111 R5NRLR5NI Th: 11
| 0=S=00=S=0 I(Il)F16(111) R6 1. Activation/Coupling with H2N -0-P
02 or r, AwWBRbIedn2R71 R72(11la) 2. Deprotection of P& mrr/EP2005/051086
respectively, P03 Conpounds of forrmula V, in which Al, R2, R4 and R5
have the neani ngs nenti oned above, are known, or can be prepared
according to art-known procedures, or.ggan be obtained as described in
the foll owi ng exanples for the case that R2 is hydrogen from

conmpounds of Rermula VI . Compounds of fornula VI are known 3y are
accessi bl e in A RApWicMNner or as desgrRbediedsr)t he fol | owi pgR7
exanpl es,

/ reductive amination with /

/ \
N pheny}-CHO or Har1-CHO . N
or 1-3C-alkyl-CHO N deprotection of R7 4
o*T~o - Ogs_:_\o ——— - o” o
(XD Q xim (te)
T2— NH, T2 —— N{H)R' Tz2— N{H)R'

R" benzyl or -CH-Har1 or 1-4C-aikyl

Compounds of formula VIl can be obtained according 1o the synthesis route shown in reaction scheme 1

and described above.

The abovementioned-compounds of formulae HN(R611)R612, R611-Y1, R612-Y2, 1-8C-alkyi-CHO or
Har1-CHO are known or can be obtained according to art-known procedures.

Compounds of formula |, in which R6 Is Aat 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:

Q s Q
OPGS OH )/ ¥
f \ 1. Suzuki coupling with i\ 1. activation/coupling with / N
N R-B(OH), HN-O-PG2 or lia
! 2. removal of PG5 2. deprotection ,é\
e

o’ T o o070 0
(Xiv) @ (XV) (1)
Rl

\

29 - ———

Y8 _ R R': aryl or heteroaryl
As shown in reaction scheme 8 compounds of formula XIV, in which Y8 is a suitable leaving group, such
as e.g. iodine or bromine, and PGS stands for a suitable temporary protective group for the carboxyl
group, for example tert-butyl, can be reacted with boronie acids of formula R™-B{OH)s, in which R’ is the
terminal aryl or heteroaryl moiety of the abovementioned Aai or Hal radicals, or the boronic acid esiers
(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,



WO 2005/ 087724PCT/ EP2005/ 051086 -33 - R6 has the meani ngs nmenti oned
above and X is a suitable |eaving group, such as e.g. chlorine, to

gi ve the cworespends ng conpounds of forrmula 1. I n thegetessesmks on
step, the protective group POl of conpounds of formula IIl can be
removed in a manner as described in the follow ng exanpl es or
according to an art-known nanner to afPord conpounds of formula U

Conpounds, of rmu - 602- own
manner . RSB n AEP B P LERINE 1O T R et RBEE e Byl gkl
have themwamﬁP@@an@P@%mraabmnélngmoms @fermP'écﬁ Wi th conpounds of
formul ae H2N-0-P&2, in which P02 is a suitable oxygen protective
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ur ani Umesabh fe E&regpondmg CC-coupled compounds, which are deprotected by removal of PG2 or PG3 to
0- (benzaotri azol - Y, r% J\I H N| -f etranet hyl ur oni um t et raf | uor obor at e
dlng ompounds ‘of Tofrmula |

or give correspon

0- (benzotriazokyl)-N, N, Nr, N1-t et rant hyl - ur oni um hexaf | uor ophosphat e]
and N, Npa&adnemedi | m dazole. Alternatively, conpounds of fornula I
can be activated prior to the coupling reaction by formng an acid
hal i de or acid anhydride optionally in an in-situ procedure w thout
i sol ating the i
H2N- 0- P&2 or |
processes. ARer

o®ee known or can be p
val of the protectiv
obt ai ned/TR a MaAnghoviposs for tfle\per sosuskidupmgwinn fheyart or as
descri bedy+'n t hezfoivhipnbagingwephes’ t o RyBide.conpounds formula I,
in which Rl, Rz, HRBO-PRASIRS R6 apd R7 shespetettve oiffani nds nenti oned
above. 68ftmunds of—fFormota™ , iof Wi ch 12 TS5 1T-4C- al®3) ene,

parti cul nmet hyl ene, can be prepared as outlined i e follow ng
reactio entd)2 to 5, and sp ed pb®l ow, or as d i bé® by way
of exanpl®&\in the foll ow ng exanpf®s, or analogously or simlarly
thereto. As¥Yghown in reaction schenes2 cgqgﬁgp%,gyiformﬁa VIT, in
which T2 is 1-4C-al kyl ene, particularly nethylene, 'and Y1 is a

sui tabl e | eaving group, such as e.g. iodine, chlorine or,

partic Uh%réu!ukl Qéﬁﬂﬁ £, bﬁ%ﬂﬂef@‘?ﬂnﬁfﬁdﬁﬁ& hbiSHoal persaitd @b llsl&lleﬁ ﬁﬁwboaéyrljescrlbed
protectj u or the ¢ rou or exanpl e tert-buty can
WD 2005387 g'ﬁﬁ’ﬂ?ﬁ*@ﬁ'ﬁﬁ@é?@?% ors'%)f‘rly%f %eacted with conpounds of
formul a HN(R611) R612 to give in an art-known nucl eophilic

substi t é&rh&ﬂncfs%%ﬁﬁu%[@ Qér{ &%@ﬁﬂg&i RGorBind BALHRREIENE e sHolth Mheadlidh scheme 1
deprotected hy renoval to give corresponding free acids of

f or mul a@Woe§eribediFPvR can be coupl ed with conpounds of formulae
H2N-0-PG2 or Ila as described above to give, after renoval of P02 and
P03, Iy k I &hBEbbMiRddacodringTe an
in reacﬂegaﬁwsg@ 'Qr%d%%po%m%ﬁfr?g;maf B@JI Raar% %OWR\:O, I'n which fc |s%JSt

1- 4C- al ¥pwepecedyas-t i cul arI y methylene, and V1 is a suitable |eaving
group, such as e.g. |od| ne chlorine or, particularly, bromne, and
PO4 st

I
POt o el BB R LS RIS LSRR {Shobbe iplionY
pr ot ect pscamskifed i the pit Drrmrdysoobed Byauey picoiarapié thedolbvefe@pp@a:pyzs -one), such

It is moreaver 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



Compounds of fornula Xl can be deprotected to give correspondi ng
conpounds of formula I b. Alternatively, as shown in reaction schene

4, conpoung® Rbsdsphiul @ XI can be reacted w th conpoundg aépzhifodiska
R611- Y1 and/or R612-Y2, in which R611 and R612 have the neani ngs

given above and are different from hydrogen and Y1 and Y2 are
sui tabl e Ieavi ng groups such as e.g. -@8korine, bromne, iodine or a
sul fonate (e.g. trlflate%PIeawn gt oy

nucl eophY PrPIGo1Y, HOURSITATHE ip 1% & 1300 6%@5%&%%%@ %@ a&ﬁ“ﬁ%%%fﬁ%éea%P“ Fipen
Xl| or Hdthiled déserdppeiLiodse wk of dame hanbkt ¢f prrenXirdiécteaoubeis depd, & examplg, ino

gi ve corﬁr§3&9@g¢o[}% #ger@@ygﬁﬁ] g;» %Gﬂ @Mér% dn POVuEs Bionik m@e&san\éeiha/ 1999, 3"

| depr ot ec atively, as shown in reaction schene
5, conpé@th@rsn ‘Brotgcina@ipyps Xihiegwropaions Prdapic (s ISeaasHEQ URy oY K efasipad
i n an r goidekivegicaPuehapoopgact i on, such as e.g. conpounds of fornula
XI can be reacted with benzal dehyde, or conmpounds of fornul ae
1-3Cal kyl -CHO or Har1-CHO, in which Hail has the neani ngs Cen above,
to gi veTheiscaiomand periisalion oEibusbsiersenracPding orine iavesion érpacied P EFdRRINPG
gggﬁg?ggﬁnwﬂ berf @I &1 b il oft ﬁ@dmm 16l$ac0é arfdgéd’r\%{aﬂizﬁﬁ thé rl'eﬁlﬂihg b&idue from a

| ve correspondi oun r i on
e G oishadios e s € S PRSI AR AR,
- CH2- Haedunor chiomé@®gebhyydn sui@blesarpad satefialf or mul a VII can be obt ai ned
gccordibng tg the synthesis route shown in reaction schene 1 and
escri bed, above. The abovenent | oned o nds of fornmyl ae
N R6 11 DRISa. Remnoinginol g opn bo onyeee ﬁ%‘ﬁe'@a@ "85 RRPAY-GELS A8 known
or can mpohtdabﬁadwumcmt(élcn@etueﬁ iato the kresomppumdg edur es.  Conpounds  of
formula I, in which R6 is Aal or AM can be prepared as outlined in
the fol | owi ng reacti on schene 6, and specified bel ow, or as Cgescrlb ed

by way Biis@searined Photgsaling Be freRfogo R A PulEte ivertieg-64E19es: UGS soetone,

Si m | ar mythjilkewiaenne or methyl isobutyl ketone, an ether, such as diethy! ether, tetrahydrofuran or
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chioroform, or a low molecular weight
aliphatic alcohol such as ethanol or isopropanol) which contains the desired acid or base, or to which the
desired acid or base is then added. The salts are obtained by filtering, reprecipitating, precipitating with a
nonsolvent for the addition salt or by evaporating the solvent. Salts obtained can be converted by
alkalization or by acidification Inio the free compounds, which in turn can be converted inio salts. in this

way, pharmacologically intolerable salts can be converted into pharmacologically folerable salts.

Suitably, the conversions mentioned in this invention can be carried out analogously or similarly to

methods which are familiar per se to the person skilled in the art.

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 compounds of the formula . All these other possible synihesis routes are also part of

this invention.

Having described the invention in detail, the scope of the present invention is not limited only fo those
described characteristics or embodiments. As will be apparent fo persons skilled in the art, modifications,
analogies, variations, derivations, homologisations and adaptations to the described invention can be
made on the base of art-known knowledge and/or, pariicularly, on the base of the disclosure (e.g. the
explicite, impficite or inherent disclosure) of the present invention without departing from the spirit and

scope of this invention as defined by the scope of the appended claims.



Reaction schene 6: As shown in reaction schene 6 conpounds of formula
XIV, in which Y3 is a suitable |eaving group, such as e.g. iodine or
brom ne, awe KeEmsshands for a suitable tenporary protecidyyEr26/s@sddsd Or
t he carboxyl group, for exanple tert-butyl, can be reacted with
boronic acids of formula R-B(OH) 2, in which R is the term nal aryl
or heteroaryl noiety of the abovenmentt®ned Aal or radi cal s, or

t he bor G acid es ers (e. ._the .pi est.er t her. ve in
an ar ¢ RISV ER P et s Dk d e BpRRE Dot i ?&*%%%f@éé%en%ﬁh fas.
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can be coupled wth conmpounds of fornulae H2N ?a as
descri bEE N e to gi ve, after renoval of P02 and P03, corresponding
conpounds of formula If. Alternatively, as shown in reaction schene 7
conmpoun r

such as'q@ i éf%c? rP‘n'lgLglt:'oui%sb rhéd%%ﬁ%%”%& Xé%‘gﬁs&%‘%gé Er!?‘gér %y“ﬁ@\&%& RN 25
tenporaﬁ?f%ﬂ%ﬁ@éPFV%eﬁﬂﬁﬁﬁof@FP@ﬁ%“ﬁﬁ?ﬁﬁxyl group, for exanple
ted-butyl, can be deprotected by removal of P05, and the free
carboxyli.c acid c then co

rone o o spnplet B8 B Db gl WGl G RAR B SR 18 ot R Mcauon,

of f or nE$ldorBlgctrosgenisoiaaids Ebfor Elewwnllfelza@m hefprehoprg i eﬁmwpteﬁ Qtfsr ek?br@eﬂaﬂons
aci ds Ofselt QEraH havefhe RlaRkh%oustoMaBbrGh tdihe bdischlRRiIdded mbaal aryl or

het eroaryl noiety of the abovenentioned AW or Hal radicals, or the
boronic acid esters (e.g. the pinacol esters) thereof, to give in an
art-known Suzuki reaction the corresponding CI}coupIed conmpounds,

whi ch are deprotected by renoval of P02 or P03 to give corresponding
conpounds of fornmula If. Reaction schene 7: The Suzuki reaction
can be carried out in a manner habitual per se to the skilled person
or as described in the follow ng exanples, or anal ogously or
simlarly thereto. Conpounds of fornmula XIV can be obtained accordi ng
to the synthesis route shown in reaction schene 1 and descri bed
above. The abovenenti oned conpounds of forrmula R -B(OH)2 are known or
can be obtai ned according to art-known procedures. The reactions
menti oned above can be expediently carried out anal ogously to the

met hods known to the person skilled in the art or as described by way
of exanple in the follow ng exanples. WO

2005/ 087724PCT/ EP2005/ 051086 -39 - by protective groups in order to
allow a reaction to proceed specifically at the desired reaction
center. A detailed description for the use of a | arge nunber of
proven protective groups is found, for exanple, in "Protective G oups
in Organic Synthesis" by T. Greene and P. Wits (John Wley & Sons,
Inc. 1999, e Ed.) or in "Protecting Goups (Thi ene Foundations
Organic Chem stry Series N G oup" by P. Kocienski (Thienme Mdical
Publ i shers, 2000). The isolation and purification of the substances
according to the invention is carried out in a nanner known per se,
e.g. by distilling off the solvent in vacuo and recrystallizing the
resulting residue froma suitable solvent or subjecting it to one of
the customary purification nethods, such as, for exanple, colum

chr omat ogr aphy on suitable support material. Optionally, conpounds of
formula | can be converted into their salts, or, optionally, salts of
t he conpounds of formula |I can be converted into the free conpounds.



Salts are obtained by dissolving the free conpound in a suitable
solvent (e.g. a ketone, such as acetone, nethyl ethyl ketone or

met hyl 1 sowatxgbsidgetzone, an ether, such as di et hyl etherecr/EP2005/051086

t etrahydrof uran or di oxane, a chlorinated hydrocarbon, such as

met hyl ene chloride or chloroform or a | ow nol ecul ar wei ght aliphatic
al cohol such as ethanol or isopropanol¥ -which contains the desired
acid or bE@eF or to which the desired acid or base is then added. The
salts aF ined by filtering, reprecipitating, precipitating with
a nonsolvent for the addition salt or by evaporating the solvent.
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gr §7gdg(g§%pofa9ms ) Go. 20l nfemaﬁamer g eamgvﬁﬁbehﬁt iR1510.9b of ReRpsiRlifARe

dropw se and stirred f hour. To the solution are
added O’°ﬁ@@"§’e@fw%3’f FSret hyl si | yphydr oxylanmine and stirred for 15
m nut esvuela'th1 20pand gref crgstplreous hydrochloric acid (1 Mstrength) are

added é@cﬂﬁﬂl% eltoi?q acetate. The conbi ned organi c phase is

dried OVEI( erwards it is filtered and eva orated

under VW(DM%)@B@dé (fbrladéétHZi ARS8 (M B8 B3 @i+ 87 Gel1h7ge . /=69
chr onat@guaphyo usi g 63085 01.entb, £ 8.0dHe PR ROIR, varet andHBishzol from

exchangeable, 1H); 10.60 (s, exchangeable, 1H)




M5 (TSP): 307.0 (M-r, 100% 11-1-NWR (DVBO-d6): 5.00 (s, 2H); 6.11
(d, J=15.7 Hz, 1H; 6.50 (m 1H); 6.96 (m 1H); 7.11 (m 2H); 7.32
(m J = 17wldzoosaish724 8. 90 (s, exchangeabl e, 1H); 10.60 (BCT/EP2005/051086
exchangeabl e, 1H) 3.

(E) - 341- ( Bi phenyl - 4- sul fony1) - 1H pyrrol - 3-yl EN- hydr oxy-acryl am de The
met hod used for preparation of this cdpound is anal ogous to the

(B30 (¥ bi REnySimaBIAoR e SO RE S P hucroxysoryiamice, ., o

yl oxy) - dlg Détbaeuged fermqg@awfke)cowum@@ ag&)bgo'ﬁﬁetﬁ ﬁ&rmﬁtwﬁ@seﬁbegﬁoz cqnmund
nM), anbetdihginalefds (£ 3@ qidhyReRdchARe SkBEH)H H@w 331@9%&&9&9@5,&&:1& e,

34 h Yi el st al
O e s N S Sl e SR
6. 58 ( mMRedkkifn condit®iis: (febm @mpek Hure, 342qourH) 7.43 (m J 6.9 Hz, 4H); 7.70

(m J= 6Y@Id"3@98%aler%d%ﬂystﬁlg J=80H, 2H; 802 (d, J =81 H,
2H) ; exchangeable, 1H); 10.60 (s, exchangeable, 1H) WO

2005/ os’ﬁ?ééﬁbﬁ’?%ﬁ‘ééﬂ@%’iose - 42 - 4.
( E) - 3- OH.MVIRXDRESChgE):28mionoy; bens.s ke sH); 6.0nir YIH) b7 Uel923+zy2m) Wl‘y(df by 7.8€

rylam de. Theg hpd 5 Qr, Of pt 0

a%al ogoﬁns' Jh_o ?ﬁ% 'P"Eﬁ?)?g’c?e ’cafdla ggpb%glﬁp{mn@l%(%f gﬁwﬁg mat gl’l al s:

(E) - 341- (4-di et hyl am no- benzene

?ul fony§) - 1Hepu{z:mhma-p}ibwl)té-[(lJ{temér&&wanmnﬁynﬁfyrra -3-yil-aeryihmeder y| ani de
conpou

(0. 282 ?1 S'A‘q:gf éi[?e)ég{)&%%ege H‘Eul@gﬂq I %’;akl%rg r;%l%o@g‘r%nwpé%yﬁ@%nl i r%

0. 098 gestgsdtompeund Ab) 3 disgolyedVis 20 Farndichigggetiang gt ambient wwatum%mmfm

(D|V50 dGhuorddcd adi FA} aré@dcéd'é'ﬁ’dtﬂré’ﬁo]utl& |§9tir|(-:-m‘or @:k‘hour Ghe/ Solvelt is edapoRited 112,

e x C h an gérélﬁﬁn%andﬁ_ﬁhe reisﬁiu% ére (asée Qg )?E Pl \r}(l%eé Jée gater:ﬁ_rffse :g eﬁragfl_g éxhaus?vely(wﬁﬁ ‘ethyl
( E) - N- (@efatd. Atsrpdidaig pordined Ctaghiciemess4sesdiied ovey dodiumiduitne anglfiltged, Fhedititaip i
m de 0. i:;a’f;rgce@undervacuo Then the residue Is crystallized from methanol to glveOOSDgIJ of the title
(2-RE)-3-[1-(tol uene- -sulfony )-1-Hpyrrol -3-yl1] -al | anoyl am nol - phen
yl)-car opnd s viate @Yt yl ester (conmpound AB) are dissolved in 20
m of dMBKED): 68&0 (Miteloat) anbi ent tenperature. 2 m of trifluoroacetic
aci d ( TiAmR( ms’{*ﬁ&?dz @Q@' 3%% 4§@§ H)Ech%eéb% gﬁyléé@@h by 698 nhqur sgagre 1H);

sol vent |s evapor gue ar e
of wat ef fﬁhéwﬁak'&s%ég%( é“éi@?é?et’e&se%é'ﬂ)s??‘?/ Rl t

acetate. Afterwards the conbi ned organi c phases are dried over sodi um

sul f at € and H flltzq{ i af)i@ﬂ?l}é&' ?%ﬁ%ﬁn&l&n@éﬁ%ﬂﬁ!ﬁ%rﬂdf@%&acﬁﬂiﬁe Then

t he re5| due om et hanol to give of the
title cHppeRivg used fwmpérwfh&wgmpwsi I ERglopous3@ Fenefhofilesc é%cfmﬁwﬁé
( DMBO- dijh the2exd&ptigrsthatit prodicd8puriied B stitegegiaain treomaddyaphbusiiy o gnadiedthf;

6.71 (g&chﬁo"gr%etr@n?_@e%%%%ggzbfoég5(m J. 8.1 Hz, SH 720 (m 1H);

7,89 ( , exchangeabl e, 1H)
(E)- N7 (Starting maetipte #ii5)-341- Mewﬁeﬂw%ton\érﬁr%mrql@ﬂwﬂamPﬂdaﬁwoﬂ -Bengl-gribamice ¢

yl am deackive bRy eaet (é&ﬁfduﬁdm)mﬂaax sHIORMR00HI), trRA B2 MR TRRAIBS cdrBiti@RAbegOUS
to the net hod d&crl bed for conmpound 5 with the exception that the

pr oduct VR BYP "8 by silica gel flash chromatography using a
gr adi enYieldf0.¢87 ghvidtesrmstalsane/ net hanol from 99:1 to 95:5. Starting

nateri aj§; (ESI ): 382.0 (MH)

2-[ (E | 'met h | H- 1
C2bi ) e R &rﬁ’bé%%ﬂﬁét’oy|<°”{c%we%b@%o§ ey 0 30 by P B
(20 mM )Hz, 2AA6.6Q (nmil H); 7Re dat 1H)y7. ddmdd & b.6/At); Fdm, Ihe#ﬁaélﬁlatdu:ﬁ 8.7 M RA5s .
Yi el d: @,&%n@eabi\é‘ﬂ'l-ﬁe crystals M5 (ES1): 382.0 (mho

7. (E)-N-(2-Amino-phenyl)-3-[1-(biphenyl-4-sulfonyl}1H-pyrrol-3-yIj-acrylamide
The method used for preparation of this compound is analogous to the method described for compound 5.



1H- NWVR (DVBO-d6): 4.90 (s, 21-1); 5.01 (s, exchangeable, 1H); 6.58
(m J. 5.7 Hz, 3H); 6.74 (m J = 6.7 Hz, 2H); 6.90 (m 1H); 7.01 (m
1H); 7.11 wm2odsw80726, 2H); 7.34 (m Ji= 5.7 Hz, J2 = 6.pC1rizezod3ldsi086
9.25 (s, exchangeable, 1H) 7.

(E) - N-(2- Am no- phenyl ) - 341- ( bi phenyl- 4- sul fonyl) - 1H pyrrol - 3-yl Eacryl
am de The net hod used for preparationm ‘5"f thi s conpound i s anal ogous

'[280'[5?88 %&%%ﬁ%% (S%‘Q %835[3@%, enym%p%o nyjepyriok -yih% fanoylaming-phenyl)-carbamic acid

( 2- { ( E) ZeB-toyiy| dstop frempound AP 469rmym9)). @mcpmm- BA (B1ml). epcierosrdianpdPaphen
yl)-car baashgindupy t - butyl ester (conpound A7) (0.460 nmmol), CH2A 2
(50 m) .b%FA é’S \%ﬂ# Reaction conditions: roomtenperature, 18 hours.
Yiel d: 0630 o Whie @Y stals M5 (ESI): 444.0 (MT) 1H NMR

( DMbO- d@/S:(ESI):984.0 ') exchangeabl e, 2H); 6.58 (m J1 = 51.4 Hz, 12 =

[5 ¥, wﬁh&m (&v@d{sé M o0)bs, excharfbesﬁe 2658 b, @aﬂﬁ 4i'+k‘)J 655119 é+m7er71 (%gfr =
J= 7.7 |1|£H281h)—667H‘954“(89°§“J1816%J2-ﬁ—?)“zé bé“?&“ Jﬂ;’é?‘é *ﬁz”ﬁ?x ;
9. 23 ( s7.78xmhangeHblae); 706)d, J&.8.6 Hz, 2H); 8.08 (d, J = 8.8 Hz, 2H); 9.23 (s, exchangeabie, 1H)
(E) - N-(2- Am no- phenyl ) - 341- ( 4- di net hyI am no- benzenesul fonyl1) - 1Hpyrro
| -3-ylFacryl am de The nmethod used for preparation of this conmpound is
anal ogofs t olE-Né2-Asirapheadsdi{4dinethylaminghrrgsnesulfopypi-pyeel3wlaptviamide
tS hat t hehghebdtised Br fepatalisrad tikyeo@pauad Blahdl@dlsd 1 fhefnfetiot @ésoided &€ Bdradotnd 5
tartin {e

21 (B My f"’ife%"’” Sl Rreduetls puriiiod by cryfialization Srom 2T 3 yi Lal I anoyl
am no} - plading m)aten@%n{%ﬁﬂrs& eﬂncﬁr@pthy@mnotbawnese@wrﬂw&ﬂﬁo’uﬁﬁﬁnﬂmm'wmmﬂ
g), mZ@rt?an(ul&lcﬁfe& butyl E&er((aorrlﬁoﬂnd Asp@ati Q)ﬂcﬂmf{immlg ITBA (IR Moaction conditions:

t enper at ur Yi el .109 g, pale red crystals M5 (ESI):

411.0 (BF %’Wﬁ%re’%fl@% (DIVBO d6): 3.00 (s, 6H); 3.97 (s,
exchang¥iab! @109 pdlg redgyPgls(m J= 15.4 Hz, 2H); 619 (d, J.9.2 Hz, 2H);
7.04(m md Es:?471mw1230%8 7 Hz, J3 15 5 Hz, 3H); 7.40 (m J = 15.6
Z)Zd:hang_ %(D(M{(g 46 94'90 (s, GZIP 3(99](3 exchangeab]e, 2HJE 79 (m9 z Hg.ﬂ H%@I—I);%’.Tytd,(féaa
( E) - N- Hjid 26l y-03{1(.1:h F2-7(H, -« Lz ried 1515 12z, B 760 trylA = hed Hysl = afb iy 79
beenzeqﬁﬁu bopylL g2 ﬂ#:anqu& e?ecraéag)eaagrm?]am de 81 rug of
(B)-3-(1-[4-(([2- (21H- dol-2-y71)-et hyl Fret hyl - ami no) - benzenesul f ony11
-1H pyrrol -3-yl)- N(tetrahydropyran 2-yl oxy)-acryl am de (conpound A9)
are di ss.ol ve@)-N-hydrory-3-Of[4-(A(tibindd -2-yifst len-restioylamine)-olethiy§-bahzeoé s@iohid] -

hydr ochJ"_erpolgg,ch,ty%g;xture is stirred for 21 hour. Then the
reaction mxture IS ev?Ipw& ated. The residue is washed with eth

acet at eSaRRCTdEF B T4iEd k20t metycaming)-Bpngenesuionyl-Hpuraks Wa'l\ﬁ ow

solid @drahydropyran-2-yloxy)-acrylamide (compound A9) are dissolved in 5 ml of methanol. After addition of

(E) - 3L dr b TR SR BOIR iR :@%H&ﬂd SN tich Wi ikl Dafbvll

Xy- acry am de reparation | s compoun
anal ogolls resifue ffavaspaciviy el Sestatp atyl drigd U@Sh‘ﬁé‘ﬂﬁbatgm tartl ng material :

(B) - 3- [ el slhgrpaibydiomss@net hyl - benzenesul fonyl) - 1H-pyrrol -3-yl11-N-te
t rahydro- pyran-2- yl oxy)-acryl am de (conpound A10) 11.

(E) - N-Hydroxy-341- (4-{[ (pyridin-3-yl met hyl yam noknet hyl | - benzenesul fo
ny0- 1H W¥yr r dB)-BEDimesydarpinometi-benzenesulfonyl)-1 H-pyrrol-3-yI]-N-hydroxy-acrylamide

The method used for to preparation of this compound is analogous to the method described for compound
9.

Starting material: {E)-3-[1-(4-Dimethylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yI]-N-tetrahydro-pyran-2-
yloxyyacrylamide (compound A10)

11.  (BE)-N-Hydroxy-3-[1-(4-{[{pyridin-3-ylmethyl)}-amino]-methyl}-benzenesutfonyl}1H-pyrrol-3-y1}-
acrylamide



WO 2005/ 087724PCT/ EP2005/ 051086 - 44 - Starting from conmpound All,

t he nethod which can be used for the preparation is analogous to the
met hod deswoideshsias conpound 9. The crude product is prImERNGHGIVSE OF
bi ol ogi cal testing. MH# = 413.0 12.

(E)- N-Hydroxy-341-(4-[[ (1H i ndol - 3-yl net hyl ) - am nol - et hyl | - benzenesu
| fonyl) - 1H-pyrrol -3-y11- acryl ani de St¥rting from conpound Al 2, the
met hod i 0 J |

ot hod JeLEPEAeRBHEE, o hahaRuiiERALE Oy G pRpE R0 R el e o,
bi ol ogi &gthogd deserigg for s@ppound §4 thecprudg groduct is pure enough for biological testing.

(E) - 3- 1}aH;4-{1Benzyl am no- net hyl ) - benzenesul fonyl | -1Hpyrrol -3-yl | -N-h
ydroxy-acrylam de Starting from conpound Al13, the nethod which can be
used for the preparation is anal ogous to the nmethod described for
conpound2.9. (ENMHHydroxyiP[144-{[(1H-indol-3-ylmethyl)}amino]-methyl}-benzenesulionyl)}-1H-pyrrol-3-yl}-
(E)-N Hg%mde?;- (1[ 4- (i sobutyl am no- net hyl ) - benzenesul fonyl ] -1H pyrro
| -3-yll-aCrylam de Starting fromg ound Al4, the t hod whi ch can
be _u e SPEINY 1A CpTRapET A BRmPEoLHIGEO T ed of e PRETHBH S JELPIT 84 or
conpounchethod ddddribed B &rripound®. The crude product is pure enough for biclogical testing.

(BE)-N .QZMn3- [ 1- (4-{[ (1H i ndol - 5-yl net hyl ) - am no] - net hyl ybenzenesu
| fonyl)-1H pyrrol-3- yllacrylam de Starting from conpound Al5, the
met hod whi ch can be used for the preparation is anal ogous to the

met hod a®s c{B)}-Beri(BenzgiammatiahB)-benzedSuifonyll-6H-pyrrol-3-yi}-N-hydroxy-acrylamide
(BE)- N - -(4-f i o054yl = A - - esul
fonyl) l_%%rﬁﬁ %?%?@é?dlhggﬁ/%%h@d‘gh] thFr:r‘ %elh%slsa o roﬁlgé%%ss%l@%hgﬁg%ﬁ%e
met hod Whihethdaseipedhier ¢pgwelnf8r t he preparation is anal ogous to the

nmet hod geser41bed for conpound 9. M+ = 413.1 17.

(E)-3-[1-(4- Am nonet hyl - benzenesul fonyl) - 1H-pyrrol - 3-yl ] - N- hydr oxy-ac
rylam de Starting from conpound B6, the nethod which can be used for
t he prephr atB-Hilyproxyiisfeehutiamipermetivitibetrenesstio nHkiki-rysol-viperylemide
The cr udering R6H 63mpond] thd BEthdAwhishTEh BOused TohthBBlehadioh is afelsflid @ theS

obt ai nedﬁ%%%‘;/ %@I d. Ml él ng point: 227.0-228.6C WO

2005/ 087 B BB Bee8s

MH+ = 378.1

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

Starting from compound A15, the method which can be used for the preparation is analogous 1o the
method described for compound 9.

MH = 4491

16.  (E)-N-Hydroxy-3-1-(2-{[{pyridin-4-ylmethyl}amino]-methyl}-benzenesulfonyl}-1H-pyrrol-3-yI}-
acrylamide

Starting from compound A16, the method which can be used for the preparation is analogous to the
method described for compound 9,

MH+ = 413.1

17.  {E)-3]1-(4-Amincmethyi-benzenesulfonyl}1H-pyrrol-3-yII-N-hydroxy-acrylamide
Starting from compound B8, the method which can be used for the preparation is analogous o the
method described for compound 9. The crude product is purified by washing with methanol. A solid is
obtained in 69% yield.

Melting point: 227.0-228.6°C



- 45 - 18.

(E) - N- Hydr oxy- 3- 0- (4- pyri di n-4-yl - benzenesul fonyl) - 1H pyrrol - 3-yl | acr
yl am de Stwabtxespstzem conpound Al7, the nethod whi ch caciae0smeiker
the preparation is anal ogous to the method described for conpound 9.
The reaction mxture is partly evaporated and the resulting
suspension is filtered. The product is%solated as col orless solid.

Mel ting QOi Nt 4. . )
(B N Py ol b Bpoopeenssufionyh i pvripkeapryiqmids o1 5.
1} - acr y| Harirg&omcairpaungy At % Sinmsng woieiocan pg usedries thedrapardtiontd aralogeun toghe
used formdiie dpdcaRANGA tbAgbuh$o. TR OGN SixiuR i hiftyRiJIRE GRS Bk kBthgf0%pension
conpound i whtl nﬁ 0|.n¥: d203.8-211. vV 20.
(E) - N- ( 2B "BRE %Q)S-'s\?-aff- @ SHYeFLAME 4- yI - benzenesul fony1) - 1H pyrr ol
- 3-yl | adfejting pointe218i3e22t .49 fr om conpound Al19, the nethod which can be
used for the preparation is anal ogous to the nethod described for
conpound 21. Melting point: 244, 2-246.5C 21. )
(E) - N- ( 22An{TBOHERy £)i1- 81 H-pyraggl v Bpenzgnsaulipib bpyeal- 3 Whgerylamidepy r r ol
- 3- yl | actaying o @orffuaind ATE) td iakiho wilitheiaa be dsel Yor the@adpanaitin isdnalogous to the
(2-{(E) 'n?é’cf&a&&%sﬁﬁt%éﬁo‘r nqb'og’nc%d. - benzenesul fonyl ) -1Hpyrrol -3-yl ] -

0) - phenyl)-¢

al | anoyl am no) -p arbamc acid tett-butyl ester (conpound A20)
in di oxeEngpaim: 398821 0¢¥Cer the reaction is finished, the product
precipitates fromthe reaction mxture. Melting point: 199.7-202.3C

22. . . .

(B) - N- (B2 A RO AT e eyt fyfosgeresony Bhmsi P eagIge 11y
pyr r ol - Siaing fem geragpuoeATS: e mietied Wiidvear berprsd fnd thaPieparetes isaselhasys tetthec h
can be ugedd dbickdRr neBataahi on is anal ogous to the nethod descri bed

for co nd 21. |t 1 poi nt: 232.3-240.9 C 23.
(E)- 34mﬁp$%°é%ﬁ9§'?éﬁlgonyl) -1H pyrrol - 3-y1] - N hydr oxy- acryl am de
Starting from conpound A22, the nethod which can be used for the

pr epar atzi.0_n(é)-ﬁ-(ﬁnﬁ\in@,gmﬁy:wnI(hsyrmmrﬁe%ﬁsgdn*aﬁﬂﬁm,syrmaﬁpmu}gha%we

Mel t t: 14- 159.,4C Si nt 83V 24,

()N FyB BRyesd P br permers o El e b i g sereamyrot e .
yl ] - acr plaaeyatdnoSprentl)-cagpamicanid detpitylester A28ipount 6267wt diaxednemiihd el déer the

used f OfsabiaR e Ak bRBud: SredfiRled FaH heliuchdhGniftieNod descri bed for
conmpound h uct crystallizes fromthe reaction m xture.

9. The prod
Vbl t 1 ng VbR 183 705 C 25,
(E) - N-Hydr oxy- 3- [ 1- (4- pyr azol - 1-yl - benzenesul f ony1l) - 1H pyrrol - 3-yl kac
lami d R 1 PA: ( 1C - = TNy k! rviami
Compound: Aot Ehana HESAE AR BiagoH B bone BBl bbb U By amice

anal ogoﬁ@r"if’Qﬁr FhETRYVIAR B BEPIEM I SR ReoiFEd Phie Drerarsiien Srprleuopt B diitct
i S puri fielaek deycrinedsior dvgnpwardizi.di chl or onmet hane. Mel ting point:

180. 7- 108819 oint: 232.3-240.9 «C

23. (B-3i-(Biphenyl-3-sulfonyl}-1H-pyrrol-3-yl}-N-hydroxy-acrylamide

Starting from compound A22, the method which can be used for the preparation is analogous 1o the
method described for compound 9.

Melting point: 114-159.4°C Sinter at 83<C

24.  (E)-N-Hydroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl}-tH-pyrral-3-yl}-acrylamide
Starting from compound A23, the method which can be used for the preparation is analcgous to the
method described for compound 9. The product crystallizes from the reaction mixture.

Melting poini: 181.3-182°C

25. (E)-N-Hydroxy-3-[1-(4-pyrazol-1-yl-benzenesulfonyl}1H-pyrrol-3-yll-acrylamide



26.

(E)- N-(2- Am no- pheny1l) - 341- ( 5- pyri di n-2-yl -t hi ophene- 2-sul fonyl)-1Hp

yrrol - 3- yl wacoyd@mzge Starting from conpound A25, the netinadooshsmbes

can be used for the preparation is anal ogous to the nethod descri bed

for conpound 21. The product is purified by washing the crude product

with ethyl acetate. Melting point: +A6-3-174.7C 27.

(E) - N-El ydrozy-3-[1-(4-nor Phol i n-411net hyl - benzenesll f Onyl )411-.pyrr ol

- 3- y11 Stating framharmosidahog; fhﬁgm?thwfﬁcaﬁﬁb‘iﬁiﬁgéx%‘,ﬁe P ?ﬁ@ﬂéf%%?%éﬂ%an be

used f QEmbd@sEbEPRF @paihd DSTHRRAKE godist it purifierchymeshitgwitheisbipiometteror

compound 9. The title conmpound is islolated by freeze-drying nethods.

Mel ti nifeis '?Pﬂmqfég%iﬁfo”@ 28.

(E) - N- Hydr oxy- 341-[ 4- ({ (2- hydr oxy- et hy1) {211Hi ndol - 2-yl ) - et hyl ] -_am' n

o} - met Q%I )Amﬁg@ﬁmewﬁﬁw%s-mmm?mﬁmyﬁﬁfamwgammmswaamwm om

conpound |, : e netho ch can be . d 8%l S

anal og&tging 5oy FRIMARRIG G ‘g%@@k?%éw%f%? bep%%%oﬁr?%}@b %ﬁg{s‘?ﬁgg@?ﬁon °

i Xt Ur eeinsd essaiped fat @thpaumd 21 Hie piothobis euifpbeinwrshiad ihg sruge REcugisvit Giyl |

M+ = 50 e Starting from conpound D6, the follow ng conpounds nay be
acetete. . . :

pr epar e Vi'a synthesis routes which are anal ogous to the synthesis

r out es Meisawaintigi 8374 HE Exanpl es 18 to 22. 29.

(E) - N- Hydr oxy- 341- (3- pyri di n-4-yl - benzenesul fonyl) - 1H pyrnal - 3-yl11-ac

rylam de 30, 31 in-4-yimethyl-b [fonyl)-1H-pyrrol-3-yll-acrylamide

(E)- 149?-2- %Pﬁ”d*&f'b“ﬁ‘é ﬁj‘l‘)“’-"&’?{"'i'l?;g-"g{{"r’?‘d‘f e réllz-egﬁubg?é)éne%yu | fony1) -1k pyrro

| - 3- y| ISiging Fremicetepognd AZ6, the method which can be used for the preparation Is analogous 10

(E) - N (Rudeiscaenteh &nYokpotndlsl Theip yerpdimt iSisiplatet & resze suing Owinads- 1

H pyrrol -3-yll i de 32.
(E)-N 3@5?%%@'1@%&%@@?“# pyrazol - 4-y1) - benzenesul f ony1] - 1H pyrrol - 3-yl
yacryl am de 33. '

(B) - N 2~ Ay Ry -1 dd Aviar oddeiaaalinkday-2-y ety Femeidretw)1 1 1H- pyr r
ol - 3-yl bacryl am de §$OIZ/ 08|772d4PCT/ EP20051061086 - 47- Starting
mat er i QP%Z"A%?‘TE?D%“-'T&LW(“P WERAEYASU fony1) - 11- 1- pyrrol - 3y1] - acrylic
aci d 1.96@ing froh cémpouBdlA 2t resied vlcl cATFRSASEATTPL RS PERSaNQYS Zealagpysdo Tgj g

t ert - byt plod BSked (6 COBURLE. Gha reddiitn SixERa sapbrated 4@ tid fil@tompound is isolated
. d d . . re ) .
di chl o'ﬁ)mst ﬁane eat anbi ent tenperature. Then 7 m of trifluoroacetic

acid (PFAY%hre added and stirred for 4 hours. The solvent is
evapor atHad= $03.1dr yness and to the residue are added 30 ml of water.
The water phase is extracted exhaustively with ethyl acetate. Then

the organic phase is dried over sodium sulfate. f t e 1 S
evapor atastingdied eampagndufde f?)Q‘é"ﬂ%\c‘fnbo"ﬁri‘r%é“%. tﬁﬁepﬁpégs' 'atskllgﬁ{s?t@éés%hmh e
conpoungalgfoudionitd Snpesyrosted desultiny® HITBRPIER IBIP2( M H., 100%

29. (B)-N-Hyd roxy-3-[1-(3-pyridin-4-yl-benzenesulfonyl)}1 H-pyrrol-3-yijacrylamide

30. (E)}-N-(2-Amino-phenyl}-3-[1 ~{3-pyridin-4-yl-benzenesulfonyl}-1 H-pyrrol-3-yl}-acrylamide

31. (E-N-(2-Amino-phenyl)3-[1 ~(3-pyridin-3-yl-benzenesulfonyl}-1 H-pyrrol-3-yll-acrylamide

32. (E)-N-Hydroxy-3-{1-[3-(1H-pyrazo I-4-yl)-benzenesulionyl}-1H-pyrrol-3-yl}-a crylamide

33. (E)-N-(2-Amino-phenyl}-3-{1-}3-(1 H-pyrazol-4-yl)}-benzenesulfonyl}-1H-pyrrol-3-yl }-acrylamide



1H NVR (DMBO-d6): 2.36 (s, 3H); 6,20 (d, 41=15.9 Hz, 1H); 6.74 (m
41= 3.1 Hz, 1H); 7.41 (m 411=3.1 Hz, J2= 8.2 Hz, 413= 16.1 Hz, 4H);
7.78 (m 1wp2006/8726d, J = 8.4 Hz, 2H); 11.80 (bs, exchangeabisesiodd)
A2(E) - 3- (1- Phenyl net hanesul fonyl- 1H pyrrol - 3-y1) - N-(tetrahydropyran-2
-yl oxy)-acryl am de 0.295 g of

(E) - 3- (1- phenyl met hansul f ony1- 1H pyrrdf=3-yi1)-acrylic acid (conpound
Bl), 0.152 g of Nhydroxybenzotriazol e hydrate (HOBI H20) and 561 ttl
of triethylam ne are dissolved in 20 m of N, Ndi net hyl f or mam de ( DMF)
at roonftadingematetisle. Afterwards it is added 0.601 g of N-(3-

di met hyl am nopropyl) - N -et hyl carbodiim de hydr ochl oride (EDC?HCI) and

stirred, for at r r s added 0. 152 g of

0- (tetrﬁﬁydré%ﬁrﬁ?} ‘Bl&ﬁ?ﬁ%&'&‘gﬁ@ crl’fecgtﬁ stirred for 2 hour.
The DMF1.68g eM@p®l dibleeheciraibmylii iybyrolebgiiracrylinacie ferfibyiybasibe (bompaind B8 are

m xtur eg%ﬁefﬁﬂtTP ﬁﬁBf%%hwoheth%@yLr?@&%%&aturlhmeﬁw BREHFuBDARR dofi (FiA) 8

over sodi um sul tere g orate under, v % (? ¢
e o1 e RIS 7 SR, TGNy EYePyTRes 1 S Sah Oy AT G PGP0 ™ o
usi ng awgeatheniterphasdiicédrastainebdustivey witt dilahadetate. DimnIS: otganio pBBe B dried over

glg\(gego %9%@"%” 5%%§Qﬁt%k%a?%%%%l%faﬁ%ﬁ t&%ﬁ;ﬁ Q%Qb'ofitl'se m clrEbﬁu)id asg

(m 1H)palelgr3\980('¢n 1H): 5.00 (s, 2H); 6,18 (d, = 15 3 Hz 6. 50
(s 1H) msGT$H9: do0r (W, Rovr, 1H); 7.10 (m J1.= 7.3 Hz, 412 7 9 Hz,

15 2 WW o %63 2336'@ Lhas %JBI@QHfﬁ)H 43(88 Bﬂé a%S““

Hz, Jo= 8.2 Hz, J;= 16.1 Hz, 4H) 7.78(m,1H), 7.87 (d, J= 84Hz 2H 11.80 (bs exchangeable 1H)
A3( E) - 3-(1- (Bi phenyl - 4-sul fonyl) - 1H pyrrol 3-yl)- N-(tetrahydro pyr an-

7 anal B oo SN BT Bl 415 P AR ARk b G RGN €
except i @R sh@tt(E tSprlmnﬂmafb@nsul@mrb‘u*riﬂrioé'tlylbﬁsﬂwhcr gpict (gerpriogast BdP- 152 @191 Nt er
and et Ranelbensdkridkdid HLQI 2qb$and 561 r] of trlethylamane are dissolved in 20 ml of N,N-

E) - 3- 0- 14- d
SR @ésethﬁé? %wgt@%f%%?ra a§¥ Wbt b Y bEg AL (comRound
n ), EDDPebylaniifopbdg)-y)ethyBarpeditnida hydreblomtieH NG %6 Bidksyrcaddocyi [hauriaheoi 0. 089
9) - Rea@ﬁwbé}é‘tuﬁoﬁgh ts'agaéi 01r599r6¥ @@&ﬁﬁfo@&éﬁ gran:b m mxyrammaﬁ@gfp@mwﬁ@r

18 h Vield
3609. guhs%r I'%Sﬁ'g?@‘“affée%ge’ h'gwa%bb‘"ﬁ o7 fﬁ%"’é’t Zﬂ’éh GTE‘H NMVR

( DVBO- déxptatel THElorgamic pbise i8dred ofenyodil t)splfal:. BiRen (g falt&;bt) anddv@itraatundeyacuo.
6.21 ( e cnhg p?ogg& is f“‘#ed bazllﬁg gél%ashjcka)matggr%g U},l%qla‘grgd it B2 5H) 7.72

( m 8J G:Wlorezrpq}hanqlreib@o 1‘53@1 QQeXte E%%&@aﬁpége g_pj)the title compound e@ a pa1e grey Sglld
A4( E) - 3MQ1ESI)43@9TWH‘IYI|03%] no- benzenesul fonyl ) - 1Hpyrrol -3-yl]-N-(tetra
hydr 0- pyj r &

t%l S corrpounﬁj I's a Q%’Z@uésﬂ’ ﬁ Iﬂgaﬁe(h'h@_gscr I % fnﬁb;gr% %pg{ g‘%ﬁnege g
Wit h t htb-%kEabt BER (% Hdk 6-Phe, dr‘éaﬁéﬂHD J- 18 e P Hoy si 9 i 20l -3¢ (Mashe

chr omat 9QHARDY 78H=NG-= 8.1HzagLant HO [, diseH-0510 MR dog s @xavasheatis, hap ot .08 (em

99:1 to_98: 2 tarting materials:
(E) - 3412FF" a?aft?g ﬁ{)l am no- benzensul fony1) - 1Hpyrrol -3-y1)-acrylic acid

(corrpound B3) (0.150 g), HOBt?-120 (0.072 g), triethylamne (259 DW
(10 mM)a3E 1(é9h&@ﬁ4 gﬂlfonﬁ-{ﬂ-ﬁrfaﬁb-yﬁlﬂ%ﬁﬂﬁrm@;ﬁman xynbkwdé@ml@én ne

0. 049 t
gerrper athgrest O%%s%ggﬁpge%g%@:ogmm@%@?@ s Bﬁ"é"‘fﬁéﬁ"“@&legﬁad 0'?%{%5 comppgd,
(M) ; BBEIHGhE edcptioc Hi0s pradEL purkkd\ivRéBINEGDerditom waterGhd (etha®).; ) ;
g gg (SSta glmatgna?sg i@lﬁ @:Hhegnyédf %ﬁon&r[ I_Ig%h%ﬂ]%rﬁﬂmd](wmfo@ndlfz) dﬁoo%ﬂ")
Hz, 31 111@8": Q (W1BOgh [ethélﬁr@ﬁgﬁs@@gbpéﬁ q_D"d) EDC‘?HCI 05089 O-{tetrahydro- 2H pyran

A5( 2-{ (yBhydRdkHatine (0080 @), dresdibif @AYifons: Todrh Bipér@lre3t Wuk adomaamydraure,nahophe
Yield: 0.345 ¢, pale grey solid

MS (ESI): 452.8 (MH"); 369.0 (MH* -CsHsD, 100%)




Starting material s: 7
(E)-311-(tol uene-4-sul fonyl)-1H pyrrol -3ylFacrylic acid (conpound Al)
(0.400 g),wd@Besps120 (0.285 g), triethylam ne (652DVF (B5S/E82)45/051086
EDC?HCI (0.698 g), N-BOO- 1, 2,- phenyl enedi am ne (0.286 g). Reaction
conditions: roomtenperature, 1 hour; roomterrperature 2 hours.
Yield: 0.609 g, pale grey solid M5 (E‘S‘is) 481.7 (Nni-r, 100%

11-1-N

ol ZN%QQHQ%Q@%@ 11614&,_12)%5(’?@ 9)283%4%)\13'59(%@51?%20@21 ]t47Hl H%'ézeo

2H) 731, () 748 60,9 =5 34z, SR 7.22 61, J; 742, gaM%Heswgaﬁ)J 78561?%806
7. @BJ@Q}@@Z SH)B1 HodHBs, ediigedld 1HY S, exchangeable, 1H); 9.57 (s,

exchangeabl e, 1H)

A6{2-[ (E)-3-[1- (Phenyl et hanesul f onyl - 1- H pyrrol - 3-y1) - al | anoyl am no]

- phenyl R4 car Rxddicd-Ranahyignnoensenesdionyl} Ty rieb3-hib-igkeydfogyran- 2-yloxy)-

prepar agj g"ﬁéethl S corrpound i s anal ogous to the nethod described for

el 11 aste BHRARER AR A gt ot el eeii e ot

met hanobitf the ex@8tioh tabth® brofuct is Wﬂ@cﬁ)WIEBQeT RatRPCTHRR2DH) 05 iC8@adientd & -
St ar ti n%cﬁ]ﬁ%rﬁé’cha@k% d methanf)I from 9

Irret anesu rroI ¥ %Hacryl ic acid (co ound
Bl) (0 §@glng)'natep@5tE)Sjyg-dcr@et@mmwben%emug?w% HRyeLs xl)z@g[[(baoﬂ(co
rg) _Ech’Haﬁtlg ), HOBBH0MD.072M), Beyhmie (25 pg,rDM e ahly a0 GTEIC (026285, cg)eirahydro-zH
eact i o t

oact! ﬂfh%dr %mmé gﬁf?gtggﬁg%c‘i %’g J[%cgtxo’gé %b&’réﬁ%gwpé@gﬁH H%m Oé%r%ni'rg 17
4818(M415111NNR(DIVBOd6) 1.42 (m 9H); 5.04 (s,2H); 6.56 (m Ji
= 2.2 Hieldd@m7k)pae i soidgH) ; 7.14 (m Ji = 2.2 Hz, j2= 5.5 Hz, J3=

101Hz 72Hz 4H) 7.52 (m J1 =2.2
’ MSZT}E%) 4?9 g’%ﬂ%&&@"ﬁ C'Slllge%)Z(?:?101/ﬁgeabl e, ; 9.67 (s,
exchang&‘hWB(DMﬁ’r@dﬁ) 1.61 (m, 6); }; 8.02 (s, 6H); 3.50 (m, 1H); 392 m, 1H); 4.85 {m, 1H); 6.19 (m, 1H);

A7(2-{(Eko g-: Ltiy; (Bsheny b2drzsarf oy, 2y By if, OL-03-8l 1)l 1, arey baRhnyebbld)
henyl) am c acid test- butyl ester The method used for

prepara on of this conpound is anal ogous to the nmethod described for
conmpound A2 with the exception that the product is purified by silica

gel flagh ch@g@& Agx aeénémmgyuﬁ-mf,ﬁ_ﬁul-@@t].anénowmm%amwmm& adié tert

from99b arting materia .

(E)-3[ 1" ‘(Heﬁf‘ényl 4-sul fonyl)-1H pyrrol -3-yl)-acrylic acid (conpound
82) (0. B@Onghod ukicBorpAdarafidh.ol BB cginpound is @bdiggowatp the Me8®@desdijbed i/FoniROnd
M), EDRREG iné Qxc@ﬂ@n %’athé\br% i4 peified WE‘NM & NadicRnke %réﬁy A&y egaradieni%f

Reaction conditions: room ten’ger at ure, our; roomtenperature,
hours. Shlaremetigne and methagal fram QP o S d I\/IS (ES1): 543.8 (M-r): 487.9
(M - 11- Stafidd maBials: B8 Litqlidid-4 80fbay) L BENEO By -0 AC GoripodilRA1) DVMBOCHE) :
1 47 (”hogt"‘r')o 28'%33;§§rlahylﬁmm§‘§§2t% lV?F"&s m§ %tfb?(«lfﬁ (o.6b8 o)/ N7Bd'd'vz'¥22H) 7.10
7 73 (n}?hegylgnedwmlgq_(o(Eﬁ{)‘ g)lf.l&actlop agpdi ods rqpn‘gtergpq:ﬁure@%our @oqjgenmratu\ge g) I*gurg
Hz, 2H)yiel8: 04609(q$pal@gw)f‘@rtgeabl e, 1H); 8.59 (s, exchangeable, 1H)

A8( 2-{(%% %SL% rq%ﬂl am no- benzenesul f ony0- 1H pyrrol - 3-yl kal | ano

yl am no - car bam ¢ acid ted-butyl ester
-NMF{ (DM Od6) 1.40 (m, 8H); 2.39 (s, 3H); 6.61 (M, s = 1.7 Hz, Jy = 2.2 Hz, Js = 5.0 Hz, 2H); 7.09

(m, Ji = 1.8 Hz, 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)

AG {2-(E)-3-[1-(Phenylmethanesulfonyl-1-H-pyrrol-3-yl)}-allanoylamino]-phenyl}-carbamic acid
fertbutyl] ester

The method used for preparation of this compound is analogous to the method described for compound
A2 with the exception that the product is purified by silica gel flash chromatography using a gradient of
dichloromethane and methanel from 99:1 to 95:5.



The net hod used for preparation of this conpound is anal ogous to the
met hod described for conpound A2 with the exception that the product
is purifiedogossy=tal |ization fromethyl acetate. Starggmgr2005/051086
materi al s:

(E)-3-[1-(4-di net hyl am no- benzenesul fonyl)-1H pyrrol -3-yl)-acrylic

aci d (conpound B3) (0.150 g), HOBt?-12#-(0.072 g), triethylam ne
(259DVF |

(0. 049 aq‘t%ﬁma%:e,’[nagﬁg)éj_{rfaheg‘uqmgtﬁgnegglfbrﬁq\li Iﬁ% IJG)?) ac&hce%gd?l%th%rg‘ix]&l 180 g),

t enper atFQB&zOZ@_OMrt@etth@P&{E95M)1QMF g0 MHeFRCHEHOSH 9 #W(ESI : 510.9

(MV - 100Q88ny IéﬁdﬁWeQ@@@; @ﬁaotlorﬂ-eoﬂaﬂ&mro&{'f)ampé’vatﬁl@ { i%our; &ldhterﬁp@uré 7 ham.
6.79 (d fgiilé Ikgiiog(m3—55Hz, 2H): 7.36 (m 2H): 7.50
(m J= g SPgle 0P m 3 = 9.2 Hz, 2H): 8.41 (s, exchangeabl e,
1H); 9. 56 (E8)): 5640 himciabite 48118 MH')

49( Ey3- tdnlid- @o.é@dé)lhé (mdgh) @wékn?%wgtﬁewwz A 1@%%6‘7\%% Upnyb

]2005/ 8%%%%&#@%{)@1@%%@950 % ag-é iz O)(?Z)H ,g)yl,gg}m =30z, 0= 72

(E) - 3- ( B24H)(d.@-(¢, bkthamdatle, 2HY 257 ¢ boy:he]ngea’methw -am no) - benzenesul fony1l
]-1Hpyrrol -3-yl)-acrylic acid (conpound 84), 165 ng of HOBt?-120 and
1.24 m of triethylamne are dissolved in 70 m of DVF at room

t enper afdr e. CARBIVGIngeny-d-splionybridgyrrolsviiglianovianinglahenyrashanmic agfd dest
1 hour. bdippssiek40 ng of O0- (tetrahydro-2H pyran-2-yl)-hydroxyl am ne

are addgg, At AL e dedaRion 1l pohEE Pboolitra %q#ecaxo%e%nwﬁeo% +h

vacuum extract

acet at e A2 iiethe sxpaption thahis erogust ig pyrided ywaliea gohBAsh AIreDRIPHERBY HFitp 2 Qrad'e
evapor amﬁné}aﬁﬁgcemﬁumg 1'Eher1 the m xture is evaporated and the cr ude
product

b adt enPio0PE Bl S5t Tae S Bt ey AU P SHSTRE 55 Gt BY Fano o)

pal e r etOBBHDA0-130 g), triethylamine (668u|) DMF (20 mi), EDC?HCI (0.508 g), N-BOC-1,2,-

AL0(E) - éﬁ&ylé&aianmstdﬂwb@ﬂhem EoNbitidPENEANRRPdr&iGBYLiout FopMermikatdy, 1 hbirt.

trahydgqelgng%ﬁasngf ﬂ%e%/rfﬁcéa acrylam de The nethod used for to

pr epar at npound i s anal ogous to the nethod
descri b&@ (E9: %@&Mﬁhdfm@(ﬁﬂl—&ﬂaﬁﬁlaﬁw At e €#khiNgD=, 100%)

(B) d3 [ #10dR l@jnﬁ%c%ﬂéﬂ ;&ogmtyba DZQQQ-&lH ;% i 31732+tﬁy2m!7.w agryd4 c
%C') (D(,\:,ﬁg?ggn gr@ 9 (s g)s 2618) 5|$) 95 (W0ben. LB &L 0,395 0F 4 (5 6,
0-(tet ralh)yalo&)@l-u gﬁﬁ&lz 2!4)3&@1 (hyyederaxyekiien 1k S(SSOEGGWQMQBMGHX on
condition: roomtenperature, 1 hour roomtenperature, 48 hours.

Yield: 835 ale vell ow sol i
A T (E) - 88 11 QAP g st R pproerisgpam st oL Ry HEEREL BNy 1
-1H pyréﬂbarﬁmwbikﬂbhb(nwmteahydro pyran- 2-yl oxy)-acryl am de A m xture

of co ”p ﬁ% &ﬁ%' Jﬁ%kﬁdna&%%%f? FORY%AY r%;qﬁ's to TR IRARE beRRd for compou nd

3-pyri di hecar tirre ent tenperafure overni ght
The r eab? wighthaexoeption testhe pragist ia Pud G%Hﬂcrﬁﬁlﬁ"{"i‘ BPfB gthyéesiien

di |Ch:° f)r Qﬁ&‘h% ARG e Tt @mm&mnerrowéezeaésumm 1H-3yrrpleiyilyfalom it deld (Simipbural B3)
R A ut T
conpounphkenyiérzdianinAlg4g g Rb@n@moaﬁlmﬁ f%t@mﬁﬁrﬁgetW%b FRSBUPTEPegtyre, 21 houts.
Yield: 0.142 g, pale red solid
MS (ESI): 510.9 (MH*, 100%)
H-NMR (DMSO-d6): 1.42 (m, 9H); 8.00 (s, 6H); 6.51 (m, 2H) 6.79 (d, J= 9.2 Hz, 2H); 7.09 (m, J=5.5
Hz, 2H); 7.36 (m, 2H); 7.50 (m, J = 5.5 Hz, 2H); 7.70 (m, J = 9.2 Hz, 2H); 8.41 (s, exchangeable, 1H);
9.55 (s, exchangeable, 1H)

Ag (E)-3-(1-[4-{([2-(1H-Ind ol-2-y[}-ethyl]-methyl-amino)-benzenesulfonyl}-1H-pyrrol-3-yl}-N-
(tetrahydropyran-2-yloxy)-acrylamide



Al 2(E)-341-(4-[[ (1H I ndol- 3-yl nmet hyl ) - am no] - t net hyl } - benzenesul f ony1l
)-1Hpyrrol -3-y1W (tetrahydro-pyran-2-yl oxy)-acryl am de

Al3( E) - 3- {\WpceqBmrrzy| am no- net hyl ) . benzenesut t ony11- 1H gyweErRbesBs1084 - N
-(tetrahydro-pyran-2- yl oxy)-acryl am de

Al4(E)-3-{1(4- (!l sobutyl am no- net hyp- benzenesul f onyl] - 1H pyrrol - 3-y11-
ggggfggggggéo pééan 2- yhoxy) acryl arb@le WO

VB(B) - 20 TR L T Bl R i AP PR TS L he hrael ol g oo
pyr r ol - @emyrblrdIRH, 165 el oBHQBITEG ayr Bad-12 of tHelwaminecrrs tigsnivetidn 70 mi of DMF at room
Ai6( E)yrt}%g{,&atéré E&Bae% &y 4 %ngls w_stgk;yédm@nana@inem wwr ﬁ&nﬂe RgHbL onyl)
Al | ( E) - Grarahydig Zﬁwﬁer? HD ﬂxdgﬂxﬁﬁ@m g EﬂdP%?ﬂ?’f}/ "efliﬁ/ J§ PRsT “’3 DNFr{i ERYSHE o
pyr an- ZnigH @y Trea itehiatesd % e tesifg dnt exreciodpitiuctol] BbtatdnEhel drgenie phase is
conpoun

A1r8n()E) %eﬁﬁlg 4Q;? EB Q{ﬂ%ﬁ}?g F\%ﬁ&gt%iUM% vta&uuﬁ g ﬁgﬁ )@%ﬂs evalpora ed nd t% chl_e te
tr ahydrmWﬁfa%PUZﬂ%ﬁlb@ﬁ%&gehﬂ?ﬁ@/FW%f@%l ystp B@radieptal é@ﬁ%ﬂﬁ’i‘@fnsanq fﬁ%iham‘

title cgypoaind can be obtai ned according to conmpound A2.

o AR A & e ST et oy et YO Sy el an
A10  (E)-3-[1-(4-Dimethylaminomethyl-benzenesulionyl)}-1H-pyrrol-3yl}-N-tetrahydro-pyran-2-
yloxy)-acrylamide
The method used for to preparation of the title compound is analogous to the method described for
compound A9,

Starting materials: (E)-3-[1-(4-Dimethylaminometyl-benzenesulfonyl)-tH-pyrrol-yi]-acrylic acid (compound
B5) (1.78 g), HOBtH:O (866 mg), triethylamine (2.1 ml), DMF (80 ml), EDG?HGI (1.54 g), O-{tetrahydro-
2H-pyran-2-yl)-hydroxylamine (306 mg). Reaction condition: room temperaiure, 1 hour; room temperature,
48 hours.

Yield: 835 mg, pale yellow solid

A1 (E)-3-[1-(4-{[(Pyridin—a-yImethyl)-amino]-methyl}-benzenesuIfonyl)-1H-pyrrol-s-yl]-N-
{tetrahydro-pyran-2-yloxy)-acrylamide

A mixture of compound B8, sodium triacetoxyborohydride, methanol and 3-pyridinecarboxaldehyde is
stirred at ambient temperature overnight. The reaction mixiure Is evaporated and pariitioned between
dichloromethane and water. The crude product is purified by sllica gel flash chromatography. A nearly

colorless oil is obtained.

Starting from compound B8 and the appropriate aldehyde the following compounds A121to A16 can be

obtained according to compound A11.

A12  (E}3{1-(a{[(1H-Indol-3-yImethyl)-amino]-methyl}-benzenesulionyl)}1H-pyrrol-3-y1]-N-
(tetrahydro-pyran-2-yloxy)-acrylamide

A13  (E)}-3-{1-[4-(Benzylamino-methyl)-benzenesulionyl]-1H-pyrrol-3-yl}-N-(teirahydro-pyran-2-
yloxy)-acrylamide

A14  (BE)}-3-{1-[4-(Isobutylamino-methyl}-benzenesulfonyl}-1H-pyrrol-3-yl}-N-{tetrahydro-pyran-2-
yloxy)-acrylamide



Starring from conpound 67 the title conpound can be obtained
according to conpound AS5.

A20[ 24( E) - ®o{2aebmsPys i di n- 3-yl - benzenesul f ony1} 1H pyr r ol p¢A7rkhosakioanoy
| am no) - phenyll- carbami o acid tert-butyl ester Starting from
conpound 69 the title conpound can be obtai ned according to conpound
A5. A21[24(E)-3-(144-(11-1-Pyrazol -4-%1) - benzenesul fonyl p

H pyrrol - 3-yl}-al |l anoyl am no) - phenyl ]- carbam c acid tert-butyl ester
Starting from conpound 88 the title conpound can be obtained

accor disig t dE)StAi(MigHNEBE-5-yImethyl)-amino]-methyl}-benzenesulfonyl}1H-pyrrol-3-yI}-N-

A22(E) '(?éltﬁﬂf&m?-bﬂgg-g¥%kﬁia%%§ﬁp¥' y1H pyrrol -3-y1l)- N (tetrahydro-pyran-

2-yl oxy)-acryl am tarti'ng fromconpound 810 the title conpound can
be obtai ned according to conpound A2.
A23( E) -B6( L{HS-[PEH{(Hymtins-yimetiyamiipamethyiwehanyd)ifohyh-msyradi-s-$and) - N- (

t et r ahy = yran- 2- - acrylamde Starting from conpound 611 the
title é%%r%%%g%rgﬁzﬁg’%ﬁca’imnﬁagaccordi ng to conpound AZ
A24(E)-3-(1-(4-Pyrazol -1-yl -benzenesul tonyl)-1H pyrrol-3-yl)-N-(tetra
hy it o pyran @t e P TBAS Aogpe 11
yar o- iy an{=-3y1- idindQfiphefiiibdRny?)- fH-pyritB 3 Vi Rilleta etitle
A1-Gliainady sl RnyH-#H-by “TMW Ay

conpound_can be obtai ned according to conpoun

2005/ 087¥APE%/ EP2005/ 051086 - 52 -

A25( 2- {StengFrofnoBeuPy BY the ritleoynbeunt icarpieaniizingd gdoosiing fooreynbyund W2pyrr ol - 3-
yi kal I anoyl am nol - phenyl )- carbam c acid tert-butyl ester Starting

fromcaonmpound Blithe title conmpound can be obtaj ned according to
conpou rﬁi A5 ( -3-{1-{4-(1H-Pyrazol-4-yi}-phenylsulfonyl]-1H-pyrrol-3-yl }-N-{tetrahydropyran-2-ytoxy)-

acrylamide
Starting from compound B8 the fitle compound can be obtained according to compound A2,

A19  [2-((E)-3-{1-[4-Pyridin-4-yl-benzenesulfonyl}-1H-pyrrol-3-yl}-allanoylamino)-phenyl}-
carbamic acid tert-buiyl ester
Starting from compound B7 the fitle compound can be obtained according to compound A5,

A20  [2-{(E)}-8-{1-[4-Pyridin-3-yi-benzenesulfonyl}-H-pyrrol-3-yl}-allanoylamino)-phenyil-
carbamic acid tert-buty! ester
Starting from compound B9 the title compound can be obtained according to compound A5.

A21 [2-((E)-3-{1-{4-(1H-Pyrazol-¢-yi)-benzenesulanyl-1H-pyrrol-3-yl}-allanoylamino)-phenyl}-
carbamic acid teri-butyl ester
Starting from compound B8 the title compound can be obtained according to compound A5.

A22  (BE)}-3-(1-(Biphenyl-3-sulfonyl}1H-pyrrol-3-yl)-N-{tetrahydro-pyran-2-yloxy}-acrylamide
Starting from compound B10 the title compound can be obtained according to compound A2.

A23  (B)-3-(1-{5-Pyridin-2-yl-thiophene-2-sulfonyl)- 1H-pyrrol-3-yl)-N-(ietrahydro-pyran-2-yloxy)-
acrylamide
Starting from compound B11 the title compound can be obtained according to compound A2.

A24  (E)-3-(1-(4-Pyrazol-i-yl-benzene sulfonyl}y1H-pyrrol-3-yl)}-N-(ietrahydro-pyran-2-yloxy)-
acrylamide
Starting from compound B12 the title compound can be obtained according to compound A2,



A26(E)-3-(1-[4-(Mrpholin-4-yl-nethyl)benzenesul fonyll-1H pyrrol -3yl}
-N-tetrahydro-pyran-2- yloxy)-acrylam de Starting from conpound B13
the titl e wommasdzean be obtai ned accordi ng to conpouneCTA2R2005/051086
427(E) - 3-1144- (1] 2- hydr oxy- et hylH2- (1H i ndol - 3-y1) - et hyl kam nol - et hy
| ybenzenesul fonyl ] - 1H

pyrrol -3111- N-(tetrahydro pyran 2-yl ox8)~-acryl ami de (E)-3-{114-({[2-(

|t e:rét E;It - A s LM D dpre hd Rl shfonyr ilo DO i i doyTinib Lpr RO

benzene§eﬂbBWGPdEH=Wpsjbr-3 y11- N-(tetrahydro-pyran-2-yl oxy)-acryl am

i de (comppigdoR hdBD: tHBhite dGR bd obtsingdi 22544 drfpolddrag 20 m ).
Then it is adaegaﬁ%otur abut yl gr?’rr%ﬁ@ﬁ% fluoride (203 IT%QIQG ri(?)bf)203 IMin

THF) and triethylamne (47 pl, 0.338 mmpl) and the mxture is stirred
for 17 WeEr s (E)-Aft-BrMangdtioNn-byl- m‘thynaieazenéwonﬂﬁI-&pwrcéﬁtl}-mﬁabwmwdan-z-
et hyl agg&ﬁﬁrﬁmd‘gr gani ¢ phase is dried over sodiumsulfate,
filtratéed evaporated. The crude product is purified by a silica

gel fl aSkig Frﬁfﬁﬁ?rb‘@‘r”%&)‘ﬂ? trsig gorproend "GF BRI ST e porerobstf2:
B1(E) - 3- (1- Phenyl met hanesui fonyl - 1H-pyrrol -3-yl)-acrylic acid The

t hod d
100 Yap S RSB B OSBRI
i s isol 8yeel-3it- N:ﬁ%l@ﬁ‘&‘FrPTPZ'éﬂ"rzdﬂpxﬂ'W'%{“ﬁ?xt ure of aceton (29.7 g),
wat er (msaﬂh-(ﬂmaerisﬂi%rﬁéﬁ(ﬂ@lahﬁ&ym@n Jo-(18indol @)yl)-efBlyphrhihd) hetrigh-er i al s:
Lot 1 - buPyERRelPT DR ER A Bt 4ah B Lyquadiilan it oo (120 gy 010
React i omﬂ‘@lmdﬁsﬁ‘?"@ﬁsﬂ Thiggermp elivprit igadred fetrRbuidammeoniuy] fbrite (@3%@2@ 1¥an e
grey cr Yﬁ#)%'n& tridyidriR 7 1289 Ehd the GBdre fh%ﬁrﬂedWR? GENE Rrisl Gigiion -0OQater

(78012|(_|)m(50 jﬁ_),sa\g.;d iadtf_a[)cttonwtll;‘zﬁfhzl ml_gtéte_t(?li O@arﬁ&n%haﬁ_ﬁ %ﬂe;i o¥qr Sf)%)\] :?ulfgftf%' gfed aﬁéj)
| . 6 Hz, e@dRorated. T9e pinde Jreougt iglpudfied by 4=slicaelfiash @Emnalc&r@h}—@mgﬁl@loromethane
B2( E) - 344mbBE aheny! - 4-sul fonyl) - 1Hpyrrol -3-yll-acrylic acid The

met hod used for preparation of this conpound is anal ogous to the

nmet hod descri bed for conpound Al. Starting material s:

( E) - 3[ 18{ bi piEed{iRhenginiettanysifoiibpyrat-yB-aprylie agdyl i ¢ acid tert-butyl

ester (¢RITRANAdsQ3br p(répa%??orﬂ)f ’thls%‘%g%agd % %Qél)ogmls) io th-g%tl‘(o& Qedtioed foR@@ﬁHohrW‘

condi tigns oomte erature urs. Yrel . pale yel
solid I\/é tv@‘gfﬂ? excg@g_n._ Pla’QTQNar_pducri@@%ated gysgryy_talltzw fro% ml ure of acston (29 79)
2005/ 08vaa4 R ¢)BR2B0GLASIDB6/\EMY YW nev-

Starting materials: (E)-3-(1-phenyimethanesulionyl-1H-pyrrol-3-yl)-acrylic acid tert-butylester (compound
C2) (1.45g), CH:Clz (80 ml), TFA {8 ml). Reaction conditions: room temperature, 2 hours.

Yield: 0.660 g, pale grey crystals

MS (TSP): 289.9(M-H*, 100%)

*H-NMR (DMSO-d6}: 5.00 (s, 2H); 6,21 (d, J= 15.9 Hz, 1H); 6.72 (m, J;=1.9 Hz, Jo= 3.4 Hz, 1H); 7.01
(m, J=5.3, 1H); 7.10 (m, J= 1.6 Hz, 2H); 7.31 (m, 7.41 {m, Ji= 1.6 Hz, o= 1.9 Hz, Ji= 3.4 Hz, J;= 5.3
Hz, Js=16.1 Hz, 4H)

B2 (E)-3-[1-(Biphenyi-4-sulfony!}-1H-pyrrol-3-yl]-acrylic acid

The method used for preparation of this compound is analogous i¢ the method described for compound
Al.

Starting materials: (E)-8-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl}-acrylic acid tert-butyl ester (compound C3)
(1.05 g}, CH:Clz (100 ml), TFA (10 mi). Reaction conditions: room temperature, 21 hours.

Yield: 0.710 g, pale yellow solid

MS (ESi): 728.7 (2MNa*, 100%); 354.1 (MH*)



- ?3-1H—NI\/R(DI\/SOd6): 6.29(d, J=16.0 Hz, 1H); 6.81 (m Ji= 1.2 Hz
J2='1 . 8 Hz, 13= 3.0 Hz, 1H); 7.49 (m J1= 3 Hz, .2= 77 Hz, Jo = ’
(12’01@ gwggofjd@@;@mg\]fls ;21.3 Hz, J2= 1.8 Hz, J3 = 7. 7pdizgp28is)o51086 85
: v gS-d;~J T =""8. , 2H); 8.09 (d, J = 8. ;
(g? exchangeabl e, 1H) K ( o M, 2R A2
B3(E) - 341- (4- Di net hyl am no- benzensul.sgnyl) - 1H [
( - pyrrol -3-yl)-acrylic
acid The nmethod used for preparation of this conmpound ig Zin I ”~ to
the menhagh Mo depecbofidr=dempeLiid; 681, (nsfard 2iHig/arat &F% 4 530 1, 10748

§ 2 X Bbﬁ} é;f;' %@%EJ%WZ?;H? R g,@ %&4%?@'.7%%%11):1 BlzpyE @ H3dyed).7 Beoihi7ab4si d

oun 0.8 7

M ). REACT9EE, Lohdife BHSE0%HS rﬁ%-%%gélé?%]?je&jfgh%gﬁ%r&égg1 Zai d-TFé (5é8 9
p%:vg red sol id M5 (ESI): 662.7 (2M\a*, 1009 ; 321.0 (M 1H NMVR ’
I(-iz 10 l_gg) égﬁﬁmﬁ_ﬁg,,_e ;S\').a'zniﬁg.isgg_%ggu1f3r‘n§l)1ﬁ+|§§rrﬂd¥3-y%'§&rylic&c&f3 (m J =32

, 6. = 9.2 He, 7029 (M J= 2.9 1H) o T o 30
J=15. OTtdznetiblusedriorrergiafian of thigeomppupd is gaalogqus tpthe ”@%E%g??a%ﬁ%f"ec%d
Eifl(—l-E%)yng)IMg((l[ 2-( 1H|-I ndol - 2-y1) - et hyl | met hyl - am no) - benzenesul f onyl

|1 -3-yl)-acrylic.acid 1. ic aci
(- 5 b pepde TEralifrtShprite Sl o st s ect
- 1H- py teo@bouss §4))6-8irg)l GHeClald0tmit, aF A {1ty ReasdineonqtoptnRaTHE ™) UGy
?Isszgld}e{ 1|0nmlOOf mTsz didchlhoronet hane and stirred for 5 mnutes. It
ded - 0 and the mxture stirred for 19 hour. T

sol ut i ¥k%; &5 pRl? 'é’f'fjéﬂ%under vacuum Then is added tol SgLe tget he
r esi dugis((esmieb2. a(avivat, 10@we)peRtiof(yiHhe TFA salt) and evaporated under

vacuum,, gnﬁlg}ﬁs(}.dgﬁg_ (sFth @ 1BN@WL 3@ WAl 1H); 6.68 (m, J = 3.2 Hz, 1H); 875 (m, J=9.2
B5(E) - 4%(- P h L O 3 > 1H); - » 1H); ) _
5] imrliiantnn nLéB B Bt B 10 Sl s

anal ogeusariggaid)eHyret hod descri bed for : .
mat eri al s: e conpound B4. Starting

(E) - 341- (4- Di net hyl ani nonet y| - benzene5ul f 1) - 1H- '

i ] 1- H- neoult v dlelth rfﬁ Po% Lop

acid t aﬁ_td E A St il oSy Y‘Z"E%SS%{' gy ‘%ﬂf 5"?‘ i%}ou#”f‘&
aci :
1.01 g of (E)-3-(1{4-{{{2-(1 H~indol—2-yl)—ethyl]—methyl-amino)-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylic acid
tert-butyl ester (compound C5) are dissolved in 100 ml of dichloromethane and stirred for 5 minutes. Itis
added 10 ml of TFA and the mixture stirred for 18 hour. The solution is evaporated under vacuum. Then is
added toluene 1o the residue (small amount to purify the TFA salt) and evaporated under vacuum.

Yield: 1.32 g, Pale brown solid

B85 (E)-3-[1-(4-Dimethylaminomety] -benzenesulfonyl)}-1H-pyrrol-yl}-acrylic acid

The method used for to preparation of this compound is analogous to the method described for compound
B4.

Starting materials: (E)-a—[1~(4-Dime’thylaminornetyl-benzenesulfonyl)-‘lH—pyrrol-yl]—acrylic acid fert-butyl
ester (compound C6) (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-benzenesuljonyi}1 H-pyrrol-3—yI]-N-(tetrahydro—pyran-z-y!oxy)-

acrylamide
To a mixture of 1g of compound C7 and 50 ml ethanol is added 0.57 ml hydrazine hydrate (80%). The
mixture ie refluxed for 2.5 h. Afterwards, the reaction mixture is cooled fo ambient temperature and the

resulting white suspension is filtered. The product in the filirate is purified by silica gel flash

chromatography.



Yield: 3.21 g (wwth 3 TFA salt), pale brown solid

B6(E) - 341- (4- Am nonet hyl - benzenesul fonyl1) - 1H pyrrol -3-y1] - Ni tetrahydr
0- pyr an- 2- wioaxyges7aer yl am de To a m xture of 1g of conpetmge2005/@n@s 50
m ethanol is added 0.57 m hydrazine hydrate (80% . The m xture is
refluxed for 2.5 h. Afterwards, the reaction mxture is cooled to
anbi ent tenperature and the resulting-#rite suspension is filtered.

The produyct i .Ltra i i L] flash
chr ot Sy apfiy T YAt BB Ben BB s £E, |
B7( E) - 38fri{ng ey coraionadiCl thetitersyinsund feamige0cbiaiep aecoging B spmpeundWli ¢ aci d
Starting from conpound Ca the title conpund can be obtai ned according
to conpound Al . e
138( E) - B8{ 1- [B3{HBIPyazal-4 3 0-phsnyjselionyid thrweekpml-2eyis 3P| - 3-y1) - acry
| i ¢ aci &taSthgfrom ngngonahtaiberitie wodpudd cérnee dbizdired accomipg idcompeundd1.0bt ai ned
according to conpound Al.
B9(E)-341-(4-Pyridi n-_?,_-%l E’henyi sul fonyl)-1H E)yrrpl -3-yllacrylic acid
St arti n§of r ofREEHAEYHENBY h?'Hés'-’c"PE“ﬂb’%Wﬁ’Bbﬁ”Tﬂ eHicRgidbt aj ned
accor di Sgiriing frem R0 EY0.the title compund can be obtained according to compound Af.
B10O(E) - 3- (1- ( Bi pheny1-3-sul fonyl)-1H pyrrol -3-yl)-acrylic acid
Starting fromconpound 011 the title conpound can be obtai ned
accor di B0 t o @-BfBinhgnyke-sulnypih-pgrelt-yimcmlie peifn- 2-yl -th lop h en
e- 2-sul E&HM%; Jrord BB LAdOC 1Y - tié por@selind daf b@ Shtalnedtaadordinggo tdnfsumormpound
012 the title conmpound can be obtained according to conpound Al.
B12(E)-3-(1-(4-Pyrazol - 1-yl -benzenesul fonyl) - 1H pyrrol -3-yl)-acrylic
aci d St it i ntR-8CoPyddipauhidiophene-heuliohyl}-ti-pysebdviherrdligacist obt ai ned
accor di B@ring &R BIPRH Aihe file compound can be obtained according to compound A1.
B13(E) - 3-11-0- (Mrpholin-4-yl-methyl)-benzenesul fonyl ] -1Hpyrrol - 3ylF
acrylic acid '

B12  (E)-3-(1-{4-Pyrazol-1-yl-benzenesulonyl)}1H-pyrrol-3-yl}acrylic acid

Starting from compound G13 the title compound can be obtained aceording to compound A1.

B13 (E)-3-{1-[4-{Morpholin-4-yl-methyl}-benzenesulfonyl]-iH-pyrrol-3yi}-acrylic acid
Starting from compound C14 the title compound can be obtained according to compound A1.

Bi4  (E)-3-{1-[4-({[2- tert-Butyl-dimethyl-silanyloxy)-ethyll-{2-(1H-indol-3-yI}-ethylj-aminec}-
methyl}benzenesulfonyl}-1 H-pyrrol-3-yl}-N-(tetrahydro-pyran-2-yloxy)-acrylamide

(E)-3-{1-[4-({[2-( tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3-y}-ethyl]-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid (compound G15) (1.15 g, 1.16 mmol), HOBtHO (171 mg,
1.16 mmol} and triethylamine (2 ml) is dissolved in DMF (100 ml) at room temperaiure. After addition of
EDCHCI (786 mg, 3.48 mmol) the mixture is stirred for 1.5 hours. Then it is added O-{tetrahydro-2H-
pyran-2-yl)-hydroxylamine (136 mg, 1.16 mmol) and stirred for 17 hours. After evaporation and addition of
200mt water the mixture is exiracted with ethyl acetate. The organic phase is dried over sodium sulfate.
Then it is filtrated and evaporated. The crude product is purified by a silica gel flash chromatography using

dichtoromethane- methanol eluent.

Ci (E)-3-[1{Toluene-4-sulfonyl)-1H-pyrrol-3yll-acrylic acid {eri-butyl ester

0.230 g of sodium hydride (60%) is suspended in 6 ml of tetrahydrofurane under nitrogen at —-30°C. 1.01 g
of (E)-3-(1H-pyrrol-8-ylacrylic acid tert-butyl ester (compound D1) are added to the suspension and
warmed slowly to room femperature and stirred for 30 minutes. Afterwards it is recooled to —30°C and
1.19 g of ptoluenesulfonylchloride 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



Starting from conpound 014 the title conpound can be obtai ned
according to conpound Al.

B14(E) - 3- 1woLo§ds2s er t - But yl - di et hyl - si | anyl oxy) - et hysdaf/2er2dsidsioaglo 1
-3-yl)-ethyl]-amno)-

met hyl ) - benzenesul fonyl ] - 1H pyrrol - 3- yl) -N-(tetrahydro- pyran-2-yl oxy)
-acryl am de (E) 3-(144- ({[2 (

o hot e R aoSb o B! ﬁmk@%a.s@ﬁmmi%u sl Bh8d] - o 0
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tenperat ure. I}{%%ltlon of EDCHCI (786 ng, 3.48 mmol) the m xture

is sti r?oérlﬁ’oll”grasfpgle P&oldrhen it is added
0- (t et r MBERo 39BN 2N-Q(MH {Dddr 0 ami ne (136 ng, 1.16 mmmol) and
stirredi iR plgts;:S:. 43% bﬁf 2@’#%9%36 £10(B Angs addity). 8na @f, 20D, WA, @ ko

the mxture | s extracte ac The _‘or gani c phase IS
dried olfer s }ﬁﬁﬂ%u‘!zf? Ze”’Fﬁ'?e'h'z i"'% 782 ?’T’ I‘#“‘r%?tee'# #Md evaporated. The

crude product is purified by a silica gel flash chromatography using

di chl or t
d (E)-3-0- t;@Pﬁene- ﬁﬂ &F%mﬁlfwal?—fwo' 33’ P-agryiﬁac'd Vil bé‘ Wzli%slteé tert-butyl
est er onmﬁt@d gred s araparioy e%h'a eoncme%'s a@a'og%rs%a é@fhp%deécrr?ﬁd 97 compound
t et r ahydr efiiheseepittpE: thy ptrﬁcmgemplﬂﬁeeba@ﬁca gkl ®&h ehr@ifatography using gradient of

(B)-3-( rylj.c acid tert-butyl ester (conpound Dl1) are
added tl;!é (ﬁeyetﬂélpaceétew&n% er81war med sl ovgse/ to room tenperature and

on an
sti rr edStgng @ﬂefﬁgnﬁﬁd@@ hygde SpRe?- &% dHt{EFas(1i-aribl-dhrontic ackblerthpy esteng g
of p-t ofcsRRasHdf QMK ehb-RluefRuithfichrrged. 181§l Rebdibn efdifions: 200, doams;s. The
suspensgéoqgaé warmed slowy at roomtenperature and 40 m of

sat ur at ﬁIeBﬁs Sodi um chl ori de solution are added. The mixture is
WO 2005Y@8ﬂm¢m®@®¢1051086 - 55 - extracted with ethyl acetate.
The conqum)gagg e is dried over sodiumsulfate (Na2804)

o duce it 5 P BT LA B s 500

gr adi enliiz, dF); ﬂ-@&@me’eeﬁin) doe(ratde= 21 b L=7.8tHy, aH)17.810(mg /el 91H:6@z=g3 Dz, Js
the ti tig4@9npoeeq{2a§s_a5paiz%%el |l ow solid. M5 (ESI): 347.6 (M A*);
291.9 (MR -04H9, 100% 11-1-KMR (DVBO-d6): 1A3 (s, 9H); 2.37 (s,
3H); 621(d J= 159Hz 6.74 (m J .3.1 Hz, 1H); 7.40 (in,
./ 1= 15CH HAR)-3-[3BipHedyl/a- tlufpny]BlH:pyi}'oEs-HI-acrwid)qcld7t98-2utyh¢ste]‘— 12. 6 Hz,
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tert-butyle used r aratlon IS.CO

anal ogdﬂé‘ ﬁiieoexﬁ??@°’ﬁﬁ?"ﬁré?d°r@é§tésrﬁ"ﬁf§eﬂ bﬁ’6$ a(% Ff’tﬁm@mg\r/ﬁpf‘%usﬂrﬁé‘%&e@b‘?l on
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(1.19 gpoec,Reant.i on conditions: -30C, 30 min; 30C, 2.5 hours. Yield:
1.45 9I1 5 el | ow”sol ||9 M5 (TSP): 346.3 (Ml- 1+, 100% 1H NMWR
(DNBOd% %% e 5.00 (s, 2H): 6,21 (d, J. 15.8 Hz, 1H): 6.72
(m 4:R18€ESH2354$ZMH30349 HPO%IH); 6.98 (m J 5.3, 1H); 7.09 (m Ji= 2.1

H/Z,4 Jr7 y dd&neo 14§(§§H)( 826 (d] J175.9HE 1HE 6.59 &7 B- 1. PHEAH)FA7TmDs 41812,

C3(E) - 3'1215'(' Bl B%@wf-hs %P'r’b%%ism 1§97 (bV =R EA: §9 (& 4z Hz 2H)
tert-butyl ester The met hod used for preparation of this conpound is

anal ogqys t ’F(ﬂﬁﬁ]@ |aﬂﬁ.g&6%n9&gu[f&{yl)-clﬂrmﬂy1$y ﬁcr%btahtdt@%bﬁiﬂﬁé%' on

that the product is I ca omat ogr aphy usi ng
a gr aleélﬁf"GB‘Pd WF%P@B?W@F R mnaoww'e@w@fsowﬁm metﬂoq(%?sarﬂoid foiggoRPPYe g
mat er i adiSwithSiCxeuptionylatitaep 680 Suriddd by @ica gel flash chromatography using a gradient of

petroleum ether/diethylether from 7:1 to 1:1.



Yield: 1.05 g, pale yellow solid M5 (ESI): 354.0 (M-1+-C4H9, 100%
1H NVR (DMBO-d6): 1.45 (s, 9H); 6,26 (d, J. 15.9 Hz, 1H); 6.80 (m J=
1.7 Hz, 1Hvp26esgr2m J =15.7 Hz, SH); 7.72 (m J = 1. &dizep28ig)o5108s 87
(m 1H), 7.92 (d, J =8.7 Hz, 2H); 8.09 (d, J 8.6 Hz, 2H)
C4(E)-3-[1-(4-D net hyl am no- benzensul f onyl) - 1H-pyrrol -3-yll-acrylic
acid tert-butyl ester The method used3or preparation of this

COMPOUN i RIGH OO S O SRR B o IUREBA o
chr omat &gnpgyny DULP-HY ga, @WY@W”O@P”@@SP'@M G'Fﬁ’ré’? ket e @) gleh‘?'%?qﬁéf?onﬁr om
7:1 to 3geb, %Mxpg@@ag)@mzwm EP2005/ 051086 - 56 - Starting

materi a sodi um h e 60% (0.031

(E) - 3- (%ﬁ-dp ﬁ”@rp%e%g gcryl [ c(aC| d tgat butyl ester (conpound D1)
(0.100 W, (ESlltiB?m MR AR IoMvbE Hzien 88l f orwl  chl ori de (0.145 g).

React 3 2,5 0
rgﬁcséf’f’* % g@ 14%56{53914?%0 , 6) @%g S 1§IQH£51HL|§I7@](_;GI J L gél_ _&Iﬁeﬁse
( DVBO- d &) :1H) 783 (4 = 19z, 141, 069((@ JeRf Hedo (d, J= 15.8 Hz 1H); 612

(m J. 9.2 Hz, 3H): 725 (m 1H): 727 (d, J= 15.8 Hz, 1H): 7.69 (m J
=0.1 3 i P’y -

05(E) - 3-( 1- Eef’“? NG IR oY R A e T v S RS i s N b
| K1H- py Agid pstaCrylic acid tert-butyl ester 1.50 g of

( E) - 3- 01.6dlg br(grapettrythoratyzissnesmiod ulferpy-1-pykiok-PyF-dodlic &ﬂﬂeﬁammhtb:qmqiodnd

t ea- but di f t
Foom L elBad lﬁmv%??fgfo’?aa%oi ot Gl Wl B b oS} R e
mg of ofASgeafempgpeatyYRiATIRG lsiinteg Tas @] hausd e st 8 PVEPPIReH um%vacuum-

sol uti the' cPudB YRBGS RloBSlick BEISIca YaGEEABhromBIBgresH 48ingd4 GeldIs: of Hexdd bhd étRyl by
silica g flas cguzomat ography using a gradi ent of hexane and et hyl

acet at e“FEBH8 3! 1. Yield: 1.08g. pale yellow solid
06( E) - 3igld{ 4080, pde pafipwmdidonet yl - benzenesul f onyl) - 1H pyrrol -yl lacrylic
acid tert-butyl ester The method used for to preparation of this

he” oxcbbt | o EHALDFRIBURTRE v are-aPsatomy P ispn T ar it o Lol Prg

mat er i alts: method used for to preparation of this compound is analogous 10 the method described for compound

§53t3b5£ésfvé1ﬁéaf£@&%hwm@sre&s%mésws@nye@méhsrevrrol 3-yl]-acrylic acid

est er ound O nol
di net hyﬁfam%@at@ﬂaf%@)? [M‘@rﬂnorr%! f‘&@)eaze%%ﬁw@ylg \R)(\’@araic@ c? deid fert-butyl ester
07( E) - 3icérigbdnd 02) 33.Wigh ethandl (180 dl), dwyethyzming ¢ $8ctol -2-yl met hyl ) - benzenesu

I Tonyl ] gt d, Bhis s Loiid
Cc7 (E)-3-{1-{4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yimethyl)}-benzenesulionyll-1H-pyrrol-3-yi}-
acrylic acid

Starting from compound D3 the method which can be used for this preparation is analogous to the
method described for the compound B4. The title compound is puriiied by washing with toluene.

Starting from (E)-3-[1-(4-bromo-benzenesulionyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester (compound
D4) and the appropriate boronic acid derivative the following compounds C8 and C9 can be obtained
according to compound C10.

cs (E)-3-[1-(4-Pyridin-4-ylphenylsulfonyl}-1H-pyrrol-3-yfl-acrylic acid teri-butyl ester

C9 (E)-3-{1-f4-(1H-Pyrazol-4-yl)}-phenylsulfonyl]-1H-pyrrol-3-yl}-acrylic acid teri-butyl ester

C10  (E)}-3-[1-(4-Pyridin-3-yiphenylsulfonyl)}1H-pyrrol-3-yll-acrylic acid tert-butyl ester



acrylic acid Starting fromconpound D3 the nethod which can be used
for this preparation is anal ogous to the nmethod described for the
conpound 8wo 2dsasti2zt | e conpound is purified by washi ng miTrEPz0GloEDRE.
Starting from

(E)-311- (4- brono- benzenesul fonyl) - 1FLp¥rroI-3-y1FacryIic acid
tert-butyl ester (conpound D4) and thé& appropriate boronic acid

deri vat bY ? g?gg{’r% bro nesmn%nl(alspygg 39} gCTQI% aﬁﬂ@erpﬁty?&tteql(&ﬁgound D4) and

accordi ng
08( E) - 3@Img apwylbqyrprwz amcgﬁr@msnw@mm BhiME. A gatalie prapunief pisiideie)yRhestiidt d

tert- buﬁéﬁéd[ﬁéilﬁd’hlonde and 0 6 ml of an aqueous solution of sodium carbonate are added and the mixiure

09(E) - 3'? é?%tedoté feijx @P%?ture ovél nlght Fme Welcggplgug@ %ltslnla%ad bﬁ) X]rearnglof %r%]ékograpﬁy N

c acid
010( E) - 3- 0- (4- Pyri di n- 3-yl phenyi sul fonyl) -111-pyrrol - 3-ylFacrylic

aci d. t 6ty bUkyd s mﬁény[_y.\gn%qw FERATAL FRARRDABIOREser. 57 - 0. 18 g
(E)-341-(4-b benzénesul r ol ylic Cld

tert- bu%wtmséfm?f CrRyBel ﬂt}’"céﬁ'ﬁ f%?Uﬁ&%ef &99?‘5%'9‘1? BUPBH KR & ar

di ssol meehy’l;ulbﬁon‘yiohlﬁ)h@ iheAitle edngoiytidican enuiiairied @halogously or similarly as described for
bis-(tr&n%ﬁ9¥kﬂhosphlnpalladlun1(11) chloride and 0.6 ml of an
agueous s ion of sodium carbonate are added and the m xture is
heated to reflux tenperature overnight. The title compound is

i sol at ecizby (ERHPSS- Bﬁr:dhhz-ﬁli’tﬁibﬂgarna{zkkwfonyl)-‘lH-pyrrol-a-yI] -acrylic acid fert-butyl ester

Cl1(E) 3- 2.
Cort it BB b Bl e PSRk o
tert- bml*;l‘lmpég‘p@rsul(qa@lﬁlwgﬁ@e m@)cog}ﬁ@ngpm t;@(ﬂg%/we@anaiogous y or similarly as described
bi phenyisaspbipayhchl oride the title conpound can be obtained

anal ogously or simlarly as described for conpound C .

C12(E)-3-[1-(5-Pyridin-2- yl -t hi ophene- 2-sul fonyl ) - 1H pyrrol - 3- yII-acr“
ylic act® t dbx3-IhA-pyrazeddlyl-bepeeneshifqpyi dnyrrol-3-yil-acrylic acid tert -butyl ester

(B)-3- (Q{Ehnﬁb’fFandE‘) B0 ﬁi’ﬂ‘@-@'@w hérﬂw%&& %rﬂb@fyteskéﬂ(cﬁmcﬁﬁd @‘l’) aﬁ&@rﬂﬁﬁﬂﬂd-ppliol 1-

d
compourit SRRl AR B AP ERY oS APy Re et rasetr bl o
conpounam@bund C1.
C13(E)-341-(4-Pyrazol -1-yl - benzenesul f ony0- 1H pyrrol - 3-yl kacrylic

2ci d t Or pUpr R R bRy bRt R fpdi ph B

yl - benzesrexrsul f onyl chl oride the title conpound can be obtained

anal Ogo%ﬁi,l%l'g[f%h &H@L%@rﬂzﬁn@{ﬁorﬂ%ﬁ&r tﬁ@lﬁlg chiRouR PR ey 'agtalgd analogously as descrlbed

Cl4(E ol I n- met hyl') - benzenesul fonyl ] -111-pyrrol -3yl
) - acrylm%m§EW6dp§rt but yl ester Starting from conpound D2 and
nor pholine the title conpound can be obtai ned anal ogously as

g i; ((:IrE |) b Lli@ 3C-q [ﬂz)&%t?lgrttgﬁgb ttilqethal-sﬂanwoi(y) I'nlyg-tl?- 113-)1(ny ol-3-yl ethYI] ainém(()}il_l_ .

01- 3- y1met ylhgqr]zewﬁg}w] -1H- pyrrol-s -yl}-acrylic ac:d

net hyl yeenpengeykdiamml-HirmbinyRyanyoky- 8ty HR @t iydoi-8yRethyd-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acryiic acid tert-butyl ester {compound D5) is dissolved in
dichloromethane (50 mi). Then it Is added TFA and the mixture is stirred for 26 hours. After evaporation,

the residue is washed with toluene.

(3] (E)-3-(1H-Pyrrol-3-yl)}acrylic acid tert-butyl ester

5.29 g of sodium hydride 60% is supended in 100 ml of tetrahydrofurane under nitrogen at -30°C. 27.81 ¢
of tert-butyl diphosphono acetate are added 1o the suspension and warmed slowly 10 room temperature
and stirred for 30 minutes. Afterwards the mixture is recooled at —30°C and it Is added 5.24 g of 1M-pyrrol-
3-carbaldehyde (compound E1) and stirred at ~30°C for 30 minuies. The suspension is warmed slowly to

room femperature and 200 ml of agueous ammonia solution are added. Then it is extracted with ethyl



(E)-3-(314-({[2-( | |
tert-Butyl-di net hyl -sil anyl oxy)-ethyl]-12-(1Hindol-3-yl)-ethyll-amn
cf met hyl ) - wibemasaiserul f onyl ] - 1H pyrrol - 3-yl | -acryl i ¢ acigtwEnboshetoyd
ester (compound 05) is dissolved in dichloronmethane (50 nl). Then it
is added TFA and the mixture is stirred for 26 hours. After
evaporation, the residue is washed wit¥#-tol uene.
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or xture is recopied at - and it is
added 5. 21‘;’1&1?%?1 Mgéy\f@?i%c‘@?i?%dyf)deh de (conmpound E1) and stirred at
- 30C f ofH-'90R (AMRR-28): 1.4B1e 9§U§|@éﬁrweﬁ|5?§2ww P (5] 61N 678t (6. HYol® (m, 1H) ;

t enper ay 4y &, 9.0@!52991m 1@%\/@&1&9{4&@5@&;\; a solution are added. Then it
is extracted with ethyl 2005/ 087724PCT/ EP20051051086 - 58 -
acetate. The conbi ned organi c phase is dried over Na$04, filtered and
evapor abzd uiEER[1-(4-8ommmeThyebearzedesuporgd HtH-pyrel-pull-adrylicdadid) tegibuiyt esteye|

f2 ! isth C?E@H@Fs%&ﬂrﬁﬂ%ldéjgbdf'gﬁﬁgﬂ{}%@%lﬁ?@ndég in aodﬂrﬁmmﬁF @ﬂd@yrlutro@&?étaétﬁc fmra

| e conpoun
S0l i o WEEXH} PPV o503 GRrpods, DTl BOAOoRs RRASVORE
1. 45 ( Swarfhel slowly BGodntliempetatdrd difringlss min-ptterardelit i§ mcodldd)to —B°F 8nd(itriy adtiH)
7.19 7 Qg]ga%gg
Do ( E) - 3 QQ'Q ofé—(szo ome(tlﬂl) lbé]rggrg]e%]el%hgs h[o%t!r? nd%érre“or%?@n %ﬁlﬂ [ aery tgrooﬂnH)
acid t eﬁempﬁatvw angafirrad f0a2 payr. @ﬁeffw%aﬂqﬁg Gyaer 'aé MW%W? érﬁa{'wi e’ﬁ'iaéted
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-3-(1 acr t
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during MWaGATatGéTOWtht is recooled to -SOC and it is added 13.98
g of 4-{¢ibroreaRt pud yeikeskenesul phonyl chl oride and stirred for 45 mn.
Then it is warmed to roomtenperature and stirred for 2 hour. After
cooling to 0-5C water is added. Then the m xture is extracted with
et hyl aB®t at®-aftd4-({1EDioxqhfiibydmdsindob2-methyrbergeneniforyil- S tvreltEYFThe

or gani ca,pgﬁ,s&,d tgﬂ.%u@pggt@t ed under vacuum The crude product is
purified

ash c

Pexane ALt i Etat o g et gy kpdiie 10 T BFER oo s )
sol i d is dissolved in acetone and 8.5 g potassium phthahm|de is added and the mixture is stirred for 17.5 h.
D3( E) - 3I'r{ejsﬂ‘beﬁ§onas ﬁﬁe%%n&th@pu@!ﬂ&ygbﬁ‘ﬂﬂleéw Q&L@Jlilz@ﬂo)” met hyl) - benzenesul fo

nyl]-1Hpyrrol-3-yll- acrylic acid tert-butyl ester I Qg
(E)-3-[1-(4-bronomet hyl -benzenesul fonyl )-1Hpyrrol-3-yl]-acrylic
acid t epd - buEy3-{1¢sBomofizazpesulidnii)H-perddylietylcadidteadatyrsteand 6.5 ¢
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The suspension Is tered e product 1s purif
cryst al Malpagysly s described for compound D2.
04(E)-3-11- (4-Brono- benzenesul fonyl) - 1H pyrrol 3-yl kacrylic acid

3 o TSP R B e b
anal ogomsihyl)-benzgeesg Ryrroky R ert-butyl ester
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et hy 1) TBURS SRl t”o‘ﬁif‘ff‘é Bl TGP pmER TRl SR

est er acid tert-butyl ester (compound D4) (1.01 g, 2.37 mmol) Is added and the mixture is stirred for 43 hours

L orks i TR s M ek e o
m) .

(E)-3-[1-(4-brononet hyl - benzenesul fonyl)-11-1-pyrrol -3yl]-acrylic
D6 (E)-3-[1-{3-Bromo-benzenesulionyl)-1H-pyrrol-3-yl}-actylic acid tert-butyl ester




- 59 - Starting from conpound DI and 3-bronp-benzenesul fonyl chloride
the title conmpound can be obtai ned anal ogously as descri bed for
conpound Owo 2a#slisk2yr r ol - 3- car bal dehyde 4. 70 g of PCT/EP2005/051086
di met hyl - (11- 1- pyrrol - 3-yl et hyl ene) - anmoni um chl orid (conmpound F1)
are dissolved in 500 M of 5.0% aqueous sodi um hydroxi de sol uti on and
stirred for 4 hours at ambient tenper®fare. Afterwards the reaction
m xt ureg ed I ﬁ—%‘hqg r
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25. 38 nidl yellowsdid.ni xture is warned slowy to roomtenperature and
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extract ed (o) The S8 pi _‘P%ﬂ Jom 6.4
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met hanol el uent. FI D| rret hyI (1H pyrrol - 3-yl met hyl ene) - anmoni um

chlorid_10. 6 f t pﬁ@g oride and
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- Comercial utility The N-sul phonyl pyrrol e derivatives of fornula I
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ro ertles by 1 nhi hlstone etyl a ct nctlon
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but substra roterns Istones ik but not limted
to, hea‘{’a%‘ﬁ@)‘fflfb Jityietprio gue bFE g gtie titleGempored 3 9rmtsais uror  suppr essor
pr ot ei nvpPSsIEX2S3 (MHNopRY ti cul ar h| stone deacetyl ases catal yse the

hydr ol y t I Si hese
subst raﬁe@ﬁémﬁ%@‘f%% Bg éél‘{r?r(l J2 1%% 'j"i)f%]JI21 29584z Hz, 1H)
| nhi bi t 7.8h(ddfshtEtHene=d8a t%/mh@é Jm‘ﬂ éb‘r’-’rpbﬂ aé"za*d'ﬁ(a?agﬁg“ﬂ)om B &s:
i nvent i gandrgeddR, iHjhi biting the activity and function of one or nore
HDAC i soenzynes, in particular isoenzynes selected fromthe so far

known hi stone deacetyl ases, nanely HDAC 1, 2, 3 and 8 (class |I) and
HDAC 4, 5, 6, 7, 10 (class Il); HDAC 11 as vveII as the NAD+ dependent

class I'll (Sir2 honol ogues). In sone preferred enbodi ment this
inhibition is at |east about 50% nore preferable at |east 75% and
still nore preferable above 90% Preferably, this inhibition is

specific to a specific histone deacetyl ase class (eg HDAC cl ass |



The bi ochem cal assays are well| described and well known to persons
skilled in the art. As substrates, histone proteins, peptides derived
from hi st owe »esniseizns or ot her HDAC substrates as wel | mSy@eeispsaked
|l ysine mnetics are used. One preferred prom scous HDAC substrate is
the tripeptide Ac- NH GEK(Ac), coupled with the fluorophore

7-am nonet hyl coumarin (AMC). WO 2005/6087724PCT/ EP2005/ 051086 - 61 -
The mv&&Wer relates to the use of the conpounds according
to this or inhibiting histone deacetylase activity in
cells and tissues, causing hyperacetyl ation of substrate proteins and
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gene expression, induction of el n degrat|on cycle arrest,
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activity of a hi stone deacetyl ase inhibitor means any cellul ar effect
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of cystgbup#RERd.fic proteinases ("caspases”) and the fragnentation of
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according to this invention or the salts thereof, and one or nore
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A further aspect of the present invention is a commercial package
conprising one or nore conpounds according to the present invention

t oget her wwoolressnst2uct i ons for sinmultaneous, sequenti alp@VERBASARE
use with one or nore art-known standard therapeutic, in particular
anti-cancer, agents such as those nentioned above. The pharnmaceuti cal
conposi tions, conbinations, preparati-#fs, fornulations, kits,

products qr packages nentjoned above may al so i.ngl ude re.than one
bt *the. TopsiRE AR MRS by ¥ R ST RS B P B i ot
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sensitive to the inhibition of histone deacetyl ases, such as e.g.
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a phar i r%gée%%'n&ﬁrlclo%{dﬂ%ﬁé Jﬁéln%or?e'a%erteﬂ% ?Bgﬂﬁr}%ﬁﬁgéﬂcuﬁfrEﬁ&ﬁénvp%titﬁﬂ%mpﬁsing
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i nhi biting histone deacetyl ases, such as e.g. those di seases as
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agents, in particular anti-cancer agents, such as those nentioned
above, to said patient. In addition, conpounds according to the

pr esent THewentoh turthet astatdsdo praenthcbuticd] bangositons escoplng tto thia ingérdien having Aistrent
of canc ] ition, conpounds according to the present
inventic%%'ceéﬂialérll;e gﬁ%gg%m?ﬁgbonbination with radiation therapy, in
particular in sensitization of cancer patients towards standard

radi at i e itvB&ioa piyther Tékaesaol pharhatkntatlicompaitiortshaecosgpo this dweiot bavihy mgoptasis
this iq&ﬁﬁﬁégg @}he conbi nati ons and pharnmaceuti cal conpositions
accordi ng H “invention may be performed in any of the generally
accepted nodes of admnistration available in the art. Illustrative
exanpl eme@iveriidh fufthtr ot teshamhacadibal BobBgcsifidrs @tcordigltaitia invattivawenaliferative
oral, Q%%g%, parenteral, topical, transdermal and rectal delivery.
Oral and intravenous delivery are preferred. WO

2005/ 087724PCT/ EP200. 5/ 051086 - 72 - For the treatnent of dernatoses,
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package inserts for pharmaceuticals having related utilities.



Fluorimetric HDAC activity assay: The HDAC enzyne activity assay was
done as descri bed by Wgener et al. (Chem & Biol. 10, 61-68, 2003).
Briefly 40&bkosdesarzd: 100 dilution ( = 0.4gl) nucl ear Hel@E/Epshisasioss
(m xture of class land Il HDACs), 29 gl enzynme buffer (15mM Tris HCl
pH 8.1, 0.25nmM EDTA, 250mM NaCl, 10% v:v glycerol) and V test
conpound were added to a well of a 96#®€tl mcrotiter plate and
reaction started by addition of 30gl substrate (Ac-NH GEK(Ac)-AMC;
final concentration 25gM and final volune 100gl). After incubation
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inhibitory activity were determ ned fromthe concentratl on- ef f ect
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activity (HDAC activity isolated from HeLa nuclear extract) Conpound
| C50° (j d9jorapis, Wp@ﬁ'”%a%”mﬁépeﬁﬁ%at'PW@"?}gPL?é“%b%ﬂdsefj hese |isted compounds
are in the range fromO0.0036 to 2.74 9 to 28 The | aw val ues of these
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as descri & celT PRUCI 88T extracts as a source for HDAC
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In a further aspect of the present invention, the N-sulphonylpyrrole derivatives according to this invention or
the salts of said compounds of formula 1, which function by inhibiting histone deacetylases, may be
combined with standard therapeutic agents used for treatment of the deseases as mentionéd before.

In one parficular embodiment the N-sulphonylpyrrole derivatives may be combinded with one or more art-

known anti-cancer agents, such as e.g. art-known chemotherapeutic and/or target specific anti-cancer

agents.

Examples of known chemotherapeutic anti-cancer agerts used in cancer therapy include, but not are
limited o (i) alkylating/carbamylating agents such as Cyclophosphamid (Endoxan®), lfosfamid
(Holoxan®), Thiotepa (Thiotehpa Lederle®), Melphalan (Alkeran®), or chloroethylnitrosourea {BCNU); (if)
platinum derivatives like cis-platin (Platinex® BMS), oxaliplatin or carboplatin (Cabroplat® BMS); (iii)
anfimitotic agents / tubulin inhibitors such as vinca alkaloids (vincristine, vinblastine, vinorelbine), taxanes
such as Taxol (Paglitaxel®), Taxotere (Docetaxel®) and analogs as well as new formulations and
conjugates thereof; (iv) fopoisomerase inhibitors such as anthracyclines (exemplified by Doxorubicin /
Adriblastin®), epipodophyllotoxines (examplified by Etoposide / Etopophos®) and camptothecin analogs
(exempilified by Topotecan / Hycamtin®); {v) pyrimidine antagonists such as 5fluorouracil (5-FU),



Reconmbi nant human HDACLl expressed in Hek293 cells is inhibited by
Exanples 4, 5, 8 to 11, 25 and 28 with an IC50 0.95 nM Cel | ul ar

H st one H3wbuvogrmeeeiyl ati on assay: To assess the cel | Warembisiosmasgy
of an histone deacetylase inhibitor in vitro, an assay was set up in
bl ack cl ear-bottom 96-wel | plates and optim zed for use on the
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respectively. For EC oo determ nation, the percentage of positive
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ConpounsREXLFABINE, 1B MULEANE, CRAPECITABING, CAFBORLAT L. TARBOEONEVCARMUSTHIE.t hese

listed CompRRNdSctRaMBUCIL, CHLORMETHINE, CISPLATIN, CLADRIBINE, GLOMIFENE,
GYCLOPHOSPHAMIDE, DACARBAZINE, DACLIZUMAB, DAGTINOMYGIN, DAUNORUBICIN,
DESLORELIN, DEXRAZOXANE, DOCETAXEL, DOXIFLURIDINE, DOXORUBICIN, DROLOXIFENE,
DROSTANOLONE, EDELFOSINE, EFLORNITHINE, EMITEFUR, EPIRUBIGIN, EPITIOSTANOL,
EPTAPLATIN, ERBITUX, ESTRAMUSTINE, ETOPOSIDE, EXEMESTANE, FADROZOLE, FINASTERIDE,
FLOXURIDINE, FLUGYTOSINE, FLUDARABINE, FLUOROURAGIL, FLUTAMIDE, FORMESTANE,
FOSCARNET, FOSFESTROL, FOTEMUSTINE, FULVESTRANT, GEFITINIB, GEMCITABINE, GLIVEG,
GOSERELIN, GUSPERIMUS, HERCEPTIN, IDARUBICIN, IDOXURIDINE, IFOSFAMIDE, IMATINIE,



the range from2.15 to 51.3 WD 2005/ 087724PCT/ EP2005/ 051086 - 76 -
Cellul ar cytotoxicity assay: The anti-proliferative activity of the

hi st one dewoehyd@dsR4i nhi bitory conpounds as descri bed heratirmoswasss
eval uated with the HeLa cervical carcinoma cell line (ATCC 0012)

using the Al amar Blue (Resazurin) cell viability assay (O Brien et
al . Eur J Biochem 267, 5421-5426, 200®P- Resazurin is reduced to the
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curves BVDﬁé'&ﬁs\”HéRﬁ@ﬁ\lg QtROtZ g‘? ‘ession. The anti-proliferative /
cytotoxic potency expressed by | C53 values for selected conpounds
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| i sted conpounds are in the range fromO. 8 to 21.6 9 to 28 The 1C50
val ues of these listed conpounds are in

2005/ 08! Pasintp/ieresesets/iysntiggand depending gn Fhﬁﬁ’@fé”sf HBiPEIsep ar gurgoses of their uses

mentioned above, the compounds according to the present invention may be administered in combination
therapy separately, sequentially, simultaneously or chronologically staggered (e.g. as combined unit
dosage forms, as separate unit dosage forms or a adjacent discrete unit dosage forms, as fixed or non-
fixed combinations, as kit-of-parts or as admixtures) with one or more standard therapeutics, in particular

art-known chemotherapeutic or target specific anti-cancer agents, such as those mentioned above.

Thus, a further aspect of the present invention is a combination or pharmaceutical composition

comprising a first active ingredient, which is a N-sulphonylpyrrole derivative according 1o this invention or a
sali thereof, a second active ingredient, which is an art-known standard therapeutic, in particular art-
known chemotherapeutic or target specific anti-cancer agent, such as one of those mentioned above, and
optionally a pharmacologically accepiable carrier, diluent and/or excipient for sequential, separate,
simultaneous or chronologically staggered use in therapy in any order, e.g. to treat, prevent or ameliorate
in a patient diseases responsive to HDAG inhibitor treatment, such as the diseases, disorders or

ilinesses mentioned, in particular cancer.

In this context, the present invention further relates to a combination comprising

a first active ingredient, which is at least one compound according to this invention, and



Arpoptosis induction The induction of apoptosis is neasured by using
the cell death detection ELISA (Art. No. 1774425, Roche Bi ochem cal s,
Mannhei m ¥erzeemg)724 A549 NSCLC cel | s are seeded into 96oyatdzodsioatoss
bottom plates at a density of 3x10 E3 cells/well in a total volune of
100111/ wel I. 24 hours after seeding, 141 each of the conpound
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active ingredient are present in more than one unit. One example of a *kit-of-parts” is a combination

wherein the said first active ingredient and the sald second active ingredient are present separately. The
components of the kit-of-parts may be administered separately, sequentially, simultaneously or

chronologically staggered.

The first and second active ingredient of a combination or kit-of-parts according to this invention may be
provided as separate formulations (i.e. independently of one another), which are subsequently brought
together for simultaneous, sequential, separate or chronologically staggered use in combination therapy;
or packaged and presented together as separate components of a combination pack for simultaneous,

sequential, separate or chronologically staggered use in combination therapy.

The type of pharmaceutical formulation of the first and second active ingredient of a combination or kit-of-
parts according to this invention can be similar, i.e. both ingredients are formulated in separate tablets or
capsules, or can be different, i.e. suited for different adminisiration forms, such as e.g. one active
ingredient is formulated as tablet or capsule and the other is formulated for e.g. intravenous

administration.

The amounts of the first and second active ingredients of the combinations, compositions or Kits
according 1o this invention may together comprise a therapeutically effective amount for the treatment,
prophylaxis or amelioration of a disease responsive or sensitive the inhibition of histone deacetylases,

particularly one of those diseases mentioned herein.
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A further aspect of ihe present invention is a comblned preparation, such as e.g. a kit of parts, comprising

a preparation of a first active ingredient, which is a compound according 1o this invention and a
pharmaceutically acceptable carrier or diluent; a preparation of a second active ingredient, which is an ari-
known therapeutic agent, in parficular an anti-cancer agent, such as e.g. one of those mentioned above,
and a pharmaceutically acceptable carrier or diluent; and optionally instructions for simulianeous,
sequential, separate or chronologically staggered use in therapy, €.9. fo treat benign and malignant

neoplasia or diseases different to cellular neoplasia responsive or sensiiive to the inhibition of histone

deacetylases.

A further aspect of the present invention is a kit of parts comprising a dosage unit of a first active
ingredient, which is a sulphonylpyrrole derivative mentioned in above or a salt thereof, a dosage unit of a
second active ingredient, which is an art-known standard therapeutic, in particular an ant-cancer agent
such as e.g. one of those mentioned above, and optionally instructions for simulaneous, sequential or
separate use in therapy, e.g. 1o treat disorders responsive or sensitive to the inhibition of histone

deacetylases, such as, for example, benign or malignant neoplasia, e.g. cancer.

A further aspect of the present invention is a pharmaceutical product comprising one or more compounds
according to this invention, or one or more pharmaceutical compositions comprising said compounds;
and one or more art-known therapeutic agents, in particular art-known anti-cancer agents, or one or more
pharmaceutical compositions comprising said therapeutic agents, such as e.g. those mentioned above,
for simultaneous, sequential or separate use in therapy, e.g. to treat diseases as mentioned before, in
particular cancer. Optionally this pharmaceutical product comprises instructions for use in said therapy.
In this connection, the present invention further relates to combinations, compositions, formulations,
preparations or kits according to the present invention having histone deacetylases inhibitory activity.

A further aspect of the present invention is a pharmaceutical composiiion as unitary dosage form
comprising, in admixture, a first active ingredient, which is a N-sulphonylpyrrole derivative according to
this invention or a salt thereof, a second active ingredient, which is an art-known standard therapeutic, in
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A further aspect of the present invention is a method for treating cotherapeutically diseases responsive or
sensitive to inhibiting histone deacetylases, such as e.g. those diseases as mentioned before, in a
patient in need of such treatment comprising administering separately, sequentially, simultaneously, fixed
or non-fixed a pharmacologically active and therapeutically effective and tolerable amount of one or mare
of the compounds according to the present invention and a pharmacologically active and therapeutically
effective and tolerable amount of one or more art-known therapeutic agents, in particutar anti-cancer

agents, such as those mentioned above, to said patient.

In addition, compounds according to the present invention can be used in the pre- or post-surgical

treatment of cancer.

In further addition, compounds according to the present invention can be used in combination with
radiation therapy, in pariicular in sensitization of cancer patients towards standard radiation therapy.

The administration of the compounds according to this invention, the combinations and pharmaceutical
compositions according to the invention may be performed in any of the generally accepted modes of
administration available in the art. lllustrative examples of suitable modes of administration include
Intravenous, oral, nasal, parenteral, topical, fransdermal and rectal delivery. Oral and intravenous delivery

are preferred.



Cyclis a ring systemof formula la in which Als C (carbon), Is C
(carbon), allis hydrogen, hal ogen, 1-40-alkyl, or 1-4C- al koxy, 1172Is
hydr ogen, Walagmus7724- 4C- al kyl, or 1-4C-al koxy, with i nchaiSEE005051086
and Bis either aring Ar2 or a ring Har2, in which Ar2is a benzene
ring, Har2is a nmonocyclic 5- or 5-nmenbered unsaturated heteroaromatic
ring conprising one to three heteroatdds, each of which Is sel ected
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suitable pharmaceutical formulations, Suitable pharmaceutical formulations are, for example, powders,

emulsions, suspensions, sprays, oils, cintments, fatty ointments, creams, pastes, gels or solutions.

The pharmaceutical compositions according to the invention are prepared by processes known per se.
The dosage of the acfive compounds is carried out in the order of magnitude customary for histone
deacetylases inhibitors. Topical application forms (such as ointments) for the treatment of dermatoses
thus contaln the active compounds in @ concentration of, for example, 0.1-99%. The customary dose in
the case of systemic therapy (p.o.) is between 0.3 and 30 mg/kg per day, (i. v.) is beiween 0.3 and 30
mg/kg/h.

The choice of the optimal dosage regime and duration of medication, particularly the optimal dose and
manner of administration of the active compounds necessary in each case can be determined by a

person skilled in the art on the basis of his/her expert knowledge.
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1-4C-al kyl, In which Hariis optional F{®substituted by 116111 and/ or
116112, and is a nonocyclic or fused bicyclic 5- to 10- nenbered
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oxygen vepsdtosgin #iouotapid80°C and used for Western blot analysis as well as the enzymallt assay as

described in the following.

Isolation of rHDACH

Human HDAGCT fused with the flag epitope is stably expressed in Hek293 cells. After mass cultivation in
DMEM with supplements and 2% fetal calf serum, cells are lysed and flag-HDAG1 purified by M2-agarose
affinity chromatography as described (Sigma Art. No. A-2220). Fractions from the purification are
analysed by Western blot as well as for enzymatic activity as described below.

Fluorimetric HDAC activity assay:
The HDAC enzyme activity assay was done as described by Wegener et al. (Chem. & Biol. 10, 61-68,

2003). Briefly 40p of a 1:100 dilution { = 0.4ul) nuclear Hel.a exiract (mixture of class | and Il HDAGCs), 29
wl enzyme buffer (15mM Tris HCI pH 8.1, 0.25mM EDTA, 250mM NaCl, 10% viv glycerol) and 1 test
compound were added to a well of a 96well microtiter plate and reaction started by addition of 30l
substrate (Ac-NH-GGK(Ac)-AMC; final concentration 25uM and final volume 100ul). After incubation for
90min at 30°C, reaction was terminated by the addition of 25 stop solution (50mM Tris HCl pH 8,
100mM NaCl, 0.5mg/ml trypsine and 2uM TSA). After incubation at room temperature for further 40min,
fluorescence was measured using a Wallac Victor 1420 muliilabel counter (Ex 355nm, Em 480nm) for
quantification of AMC (7-amino-4-methylcoumarin) generated by trypsine cleavage of the deacetylated
peptide. For the calculation of ICx values the fluorescence in wells without test compound (1% DMSO,
negative control was set as 100% enzymatic activity and the fluorescence in wells with 2uM TSA (positive
control) were set at 0% enzymatic activity. The corresponding ICs, values of the compounds for HDAC
inhibitory activity were determined from the concentration-effect curves by means of non-inear regression.

The HDAC inhibitory activity expressed by ICs 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.
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The IC;; values of these
91028 ‘ listed compounds are In
the range from 0.002 to 40

The HDAC1 enzymatic assay is done with slight modifications with recombinant flag-HDAG1 protein
isolated from HEK293 cell lysates. About 14ng/well flag-HDAC1 are incubated with 6uM Ac-NH-GGK(Ac)-
AMC subsirate for 3h at 30°C. Termination of the reaction and all further steps are done as described for

Hela cell nuclear exiracts as a source for HDAC enzymatic activity.

Recombinant human HDAG1 expressed in Hek293 cells s inhibited by Examples 4, 5, 8 to 11, 25 and 28
with an 1G5 = 0.95 nM.

Cellular Histone H3 hyperacetylation assay;

To assess the cellular efficacy of an 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” platiorm for a
quantitative calculation of histone acetylation. The protocol uses a polyclonal rabbit antibody, specifically
binding to acelylated lysine 23 of human histone H3 on fixed cells with an Alexa Fluor 488 labeled goat
anti rabbit-lgG used for counterstaining (Braunger et al. AAGR annual conference 2003, Abstract 4556).
5x10° Hela cervical carcinoma cells/well (ATCG CCL-2) in 200y Dulbecco’s modified Eagle’s medium
(DMEM) containing 10% fetal calf serum were seeded at day 1 in Packard view plates and incubated for
24h under standard cell culture conditions. On day 2, 2l test compound (100x final concentration) was
added and incubation continued for further 24h. On day 3, the culture medium was discarded and
attached cells fixed for 15min at roorm temperature by addition of 100p! fixation buffer (3.7% viv
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37°C, the wells were washed 5 times for 5min at room temperature with wash buffer (PBS with 0.05% vv
Tween 20) before additon of the oM antibody (goat-anti-rabbit Alexa Fiuor 488; MoBiTec No. A-11008) in
blocking solution (50p!/ well). After further incubation for 30min at 37°C, wells were washed 5 fimes for
5min at RT with 100! wash buffer at room temperature. Finally, 100pl/well PBS were added and image
analysis performed on the Cellomics “ArrayScan II” platiorm. For calculation of ECx values, the nuclear
fluorescence in cells treated with and without a reference HDAG inhibitor like SAHA or NVP-LBH-589
were taken as a positive and negative conirol, respectively. For EGs, determination, the percentage of
positive cells was determined and ECxcalculation done from concentration-effect curves by means of

non-lingar regression. -

The histone hyperacetylating cellular potency expressed by EGs, values for selected compounds
according to the present invention is shown in the following table 2, in which the numbers of the

compounds correspond to the numbers of the examples.

Table 2: Induction of histone H3K* hyperacetylation in HelLa cervical carcinoma cells

Compound ECx (1)

The ECy values of these
listed compounds are in
the range from 2.15 10
513
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het er oat ons, each of which is selected fromthe grou I sti

ni trogen, oxygen and sul fur, and 1:1612is hydroggn, E-ZS?Z:E;:ngoff
hydroxy- 2- WO Bbioghiz¢or 11611 and 13612 together and wi tkj;m@h@@-m of
the nitrogen atom to which they are bonded, forma e
het erocyclic ring Heti, in which Hetils norpholino, or 12Is

1- 40- al kyl ene, WD 2005/ 087724PCT/ EPZ865/ 051086 - 83 - R611is
hydrogen, 1-4C-alkyl, phenyl-4-40-alkyl, or Harl-1-40-alkyl, In which
Hadi s either a nonocyclic 5-nmenbered unsaturated het er oar omat i 0 ring

compri .
frgﬁ]téﬂmﬂFgﬂgyg%%%igglthree het er oat oms, each of which |Is selected
monocy 58 agm Atye Aoy Eg'n stoﬂ% &%Qﬂﬁ&e lrfﬁ?éﬁcgﬁébn%ﬁhd% dé dddbribe® hordin, was
y atura et er oa 8n?t|c hSLD
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sul f ur fuogseoest e bF‘%@r cﬁ@%@eﬁ%n% g URsatur at ed g(? %ra% ma
ri ng ceompoirtis greaissolad a Wo mM solutions in dlmethylsulfox:de (DMSO ) and su sequen%y ulte% in
semi-logarithmic steps. Hel a cells were seeded into 96 well flat bottom plates at a density of 3000 celis
per well in a volume of 200 ! per well. 24 hours after seeding 1 |l each of the compound dilutions were
added into each well of the 96 Well plate. Each gompound dilution was tested as quadruplicates. Wells
containing unireated control cells were filled with 200 pl DMEM medium containing 0.5% viv DMSO. The
colls were then incubated with the substances for 48 hours at 37°C in a humidified athmosphere
containing 5% carbon dioxide. To determine the viability of the cells, 20 pl of an Resazurin solution

(Sigma; 80mg / ) were added. After 4 hours incubation at 37°C the fluorescence was measured at an
extinciion of 544 nm and an emission of 590 nm. For the calculation of the cell viability the emission value

from unireated 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 ICs, values of
the compounds for cytotoxic activity are determined from the conceniration-effect curves by means of

non-linear regression.

The anti-proliferative / cytotoxic potency expressed by 105 values for selected compounds according 1o
the present invention is shown in the following table 3, in which the numbers of the compounds

correspond to the numbers of the examples.

Table 3: Cytotoxicity in Hela cervical carcinoma cells

Compound ICso (V1)
1
2
3 The IG5, values of these
A listed compounds are in
. the range from 0.8 to 21.6
8

The ICs; values of these
910 28 .

listed compounds are in
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Adi s phgyiductes ofk}s@&osfsumbdswéa e¢lugryanydell dédih adtdcadh ERESIA @t INod Crrakdsy | |

or -T2 Ngﬁ(s%’oghemlcalk [\alflannhelm @ermany A549 NSCLC cells are seeded into 96 well flat bottom plates
at a density of 3x10 E3 cellsivell In a total volume of 100ulwell. 24 hours after seeding, 1ul each of the
compound difutions in DMEM are added in a toial volume of 100ul into each well Final volume 200ulfwell).
Each compound dilution is tested at least as triplicates. Wells containing untreated control cells are filled
with 2001 DMEM containing 0.5 vol% DMSQ. The celis are incubated with test compound for 48 hours at
37°C in a humidified athmosphere containing 5% carbon dioxide. As a positive control for the induction of
apoptosis, cells are treated with 50pM Cisplatin (Gry Pharmaceuticals, Kirchzarten, Germany). Medium
is then removed and the cells lysed in 200 pl lysis buffer. After cenirifugation as described by the
manufacturer, 10 il of cell lysate is processed as described in the protocol. The degree of apoptosis is
calculated as follows: The absorbance at 405 nm obtained with lysates from cells treated with 50uM
cisplatin is set as 100 cpu (cisplatin units), while an absorbance at 405 nm of 0.0 is set as 0.0 cpu. The
degree of apoptosis is expressed as cpu in relation to the value of 100 cpu reached with the lysates

obtained from cells treated with 50pM cisplatin.

The compounds according 1o this invention tested in the assays above are expected to have an apoptosis

inducing effect when tested in this assay.



either 121s a bond, 11611is hydrogen, 1-4C-al kyl, phenyl-1-2C-al kyl,
or Har1l-1-20-alkyl, in which W) 20051087724Pel | EP2005/ 051086 - 84 -
Hadi s pyridinyi, benzl m dazolyl, benzoxazolyl, benzofuranyl,
benzot hl ophenyl or indolyl, and R812i s hydrogen, 1-40-alkyl, or
hydr oxy- 2- 30- al k or R611 and R612 together and with inclusion of
the ni trogegvoa Ogiﬂtsl’?% whi ch they are bonded, forma YCTEP2005/051086
heterocyclic ring Heti, in which Hetiis norpholino, O 12is
1- 20- al kyl ene, R611lis hydrogen, 1-40-@l-kyl, phenyl-1-2Cal kyl, or
Mar |l - 1- 2Q- al k ||' in which Hadis pyri-dinyl, benzimdazolyl,
benzoxaz%ﬁ%’%‘zﬁ'@ﬁzof uranyi, benzothl ophenyl or Indolyl, and R612ls
hydr ogen, 1-40-al kyl, or hydroxy-2-30al kyl, or R611 and R612
t oget her 1andcompbimdd sfedrmugd lon of the nitrogen atom to which they are
bonded, forma heterocyclic ring Heti, in which Hetiis nomholino,
Aalis a bi phenyl radical, Hhlls a bipyridyl, pyrazolyl-pyridinA,
i m dazol yl -pyridinyi, or pyridinyl-thlophenyt radical, Ahlls a
pyri di nyl - phenyl, pyrazolyi-phenyl, or i dﬁz%l?_yl - phenyl radical,

R [P

H .

R4.
R3
RbE l\ll R1
0=6=0
R&
i
Inwhich “
R1 is hydrogen, 1-4C-alkyl, halogen, or 1-4G-alkoxy,
R2 is hydrogen or 1-4C-alkyl,
R3 is hydrogen or 1-4G-alkyl,
R4 is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,
R5 is hvdrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,
Reé 15 -T1-Qr1, in which
Ti is 2 bond, or 1-4C-alkylene,
0] is Arl, Aal, Hh, or Ak, in which
Arl is phenyl, or R61- andfor R62-substituted phenyl, in which

R&1 is 1-4C-alkyl, or ~T2-N{R611)R612, in which

either

T2 is a bond, and

R&11 is hydrogen, 1-4G-alkyl, hydroxy-2-4G-alkyl, 1-4C-alkoxy-2-4G-alkyl, phenyl-1-4C-alky], or Hart-
1-4C-alkyl, in which

Hari is optionally substituted by R6111 and/or 6112, and is a monoeyclic or fused bicyslic 510 10-
membered unsaturated heteroaromatic ring comprising one to three heteroatoms, each of which
is selected from the group consisting of nlirogen, oxygen and sulfur, in which

Rei11  is halogen, or 1-4C-alkyl,

RE112 s 1-4C-alkyl, and

Rei2  is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-2~4C-alkyl or hydroxy-2-4C-alkyl,



R7i s hydroxyl, or 2-am nophenyl, and the salts of these conpounds.

5. Conpounds of formula | according to claim1 in which Rlis hydrogen,
R2i s hydrogen, RSIs hydrogen, R4is hydrogen, R5ls hydrogen, R6is
-11-01, Aal, Hhl1, AM or benzyl, in which Tiis a bond, dis AM in

hi ch A L s \pigRprpr ROLsubstituted phonyl . En whi g BodLhpe
7 a , IS

1- 40- al kyl 11) R612, in which either 12is
1-40-al kyl, and R612is 1-40-al kyl, or T2is 1-20-al kyl ene, R611lis
hydr ogen, 1-40-a|ky|, phenyl - 1- 2C- al¥&F, or Hari-1-20-al kyl, in which
or RB11 and R612 fogether and with Inclusion of the nitrogen atorm, 10 which they are bonded, forma
heterocyclic ring Hetl, In which
Heti is morpholino, thiomorpholino, S-oxo-thiomarphaling, 8,8-dioxo-thiomerpholine, piperidino,
pyrrolidino, piperazino, or 4N-(1-4C-alkyl)-piperazino, .
or
T2 is 1-4C-alkylens, or 2-4C-alkylene interupted by oxygen, and
Rei is hydrogen, 1-4C-alky!, hydroxy-2-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, phenyl-1-4C-alkyl, or Hari-
1-4C-alkyl, in which
Harl is optionally substituted by R6111 andfor R8112, and is a monocyclic or fused bicyelic 5-10 10-
membered unsaturated heteroaromatic fing comprising one 1o three heteroatoms, each of which
i selected from the group conslsting of nitrogen, oxygen and sulfur, In which
R&111 s halogen, or 3-4C-alkyl,
R61i2 is 1-4C-alkyl, and
Rei2 s hydrogen, 1-4G-alkyl, 1-4C-alkoxy-2-4C-alkyl or hydroxy-2-4G-alkyl,
or R611 and R612 together and with inclusion of the nitrogen atom, to which they are bonded, form a
heterocyclic ring Heti, in which
Heti is morpholino, thiamorpholina, S-oxo-hinmorpheline, 8,S-dioxo-thiomerpholine, piperidino,
pyrraliding, piperazino, 4N-{1~4C-alkyl)-piperazino, imidazolo, pyrrolo or pyrazolo,

Rez2 is 1-4C-alkyl, 1-4C-alkoxy, halogen, cyano, 1-4C-alkoxy-i-4C-alkyl, 1-4C-alkylcarbonylamino,
or 1-4C-alikylsulphonylaming,

Aai is a bisaryl radical made up of two aryl groups,
which are selected independently from & group consisting of phenyl and naphthyl, and
which are linked together via a single bond,

Hhi Is a bisheteroanyl radical made up of two heteroaryl groups,
which are selecied Independently from a group conglsting of monoayslic 5- or &-membered
heteroaryl radicals comprising one or two heteroatoms, each of which is selected from the
group consisiing of nitrogen, oxygan and sulfur; and
which are linked together via a single bond,

Aht Is a heteroaryl-aryl radical or an aryl-heteroaryl radical made up of a heteroaryl group selected
from a group conslsting of monocyclic 5~ or 6-maembered heteroaryl radicals comprising one or
wo heleroatoms, each of whith Is selected from the group consisting of nitrogen, oxygen and
sulfur, and an ary! group selacted from a group consisting of phenyl and naphthyl, whereby said
heteroaryl and aryl groups are linked fogether via a single bond,



WD 2005/ 087724PCT/ EP2005/ 051086 - 85 - Hariis ridinyl, or indol
and E1612i s hydrogen, 1-40-alkyl, or hydroxy- Z-m?CC- al kzlz or 11611y1311nd
R612 together and with Inclusion of the nitrogen atom to which they
are bonded, forma heterocyclic ring Heti, in which Hetiis

nor phol I no, Aaiis 1 ,I|-blphen-4-yl or 1 ,t-biphen-3-yl H%i a

pyri di nyl - t AYQWPREETR4 r adi cal , Ahlis a 3-(pyridinyl)- pﬁ% ,05851086
3-(pyrazol y1) - phenyl, 4-(pyrlicilnyl)-phenyl or 4.(pyrazolyl)-phenyl
radi cal, R7is hydroxyl, or 2-am nophaayl, and the salts of these
conmpounds. 6. Conpounds of fornula | according to claimin which Riis
hydr ogenR7 R2i ds Hygreyb Pyl 18IS hydr ogen, R4is hydrogen, R5is

hydr ogencydt6i Ss arhgs@dkemoffaiujatd- 1h1l, Ahi, or benzyl, In which

!
A M
R71 M B—N\H
R72 . (Ia)
in which
A Is C (carbon),
B 1s C (garbon),

R7i is hydrogen, halogen, 1-4C-alkyl, or 1-4G-alkoxy,

A7z fs hydrogen, halogen, 1-4C-alky], or 1-4C-alkoxy,

M with inclusion of A and B is either a ring Ar2 or a fing Har2, in which

Ar2 is a benzene ring, .

Har2 is a monocyclle 5- or B-membered unsaturated heteroaromatic ring comprising one o three
heteroatoms, each of which Is selected from the group consisting of nitrogen, oxygen and
sulfur, '

and the salts of these compounds.

2. Compounds of formuia I according to clalm 1

in which

R1 is hydrogen, 1-4G-aliyl, halogen, or 14G-alkoxy,

R2 is hydrogen ar 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

R4 Is hydrogen, 1-4G-alkyl, halogen, or 1-4G-alkoxy,

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

Ré is -T1-Qt, in which

Ti Is & bond, or 1~4C-alkylene,

8y is Ari, Aal, Hh1, or Aht, In which

Ar is phenyt, or R&1- and/or R62-substituted phenyl, In which
Re1 is 1-4G-alkyl, or T2-N(R611)R612, in which

T2 is a bond, 1-4C-alkylens, or 2~4C-afkylene Intsrrupted by oxygen,

Re11 s hydrogen, 1-4C-alkyl, hydroxy-2-4C-alkyl, {-4C-alkoxy-2-4C-alkyl, phenyl-1-4C-alkyi, or Hari-
1-4C-alkyl, In which

Harl is optionally substituted by R6111 and/or RE112, and is 2 monooyselic or fused bicyclie 5 to 10-
membered unsaturated heteroaramatle ring comprlsing one io three heteroatoms, each of which
is selacted from the group conslsiing of nitrogen, oxygen and sulfur, In which



Tiis a bond, alis NI, in which Ariis phenyl, 3-(R61)-phenyl, or

4- (R61) - phenyl

either 12is a

in which 1161is nethyl, or 42-N(R611)F1612, In which
bond, R611lls nethyl, and 11612is nethyl, or 12is

met hyl ene, R611i s hydrogen, nethyl, isobutyl, benzyl, de met hyl , or
2-(Fbr1)-e;S¥I i n which Hadis pyrldlnyl or indolyl, §+
hydr ogen, 43PPSO3ER4 2- hydr oxy- et hyl , or R611 and 136 '@P&@ 539;?? and

with Inclusion of the nitrogen atom to which they are bonded, forma

heterocyclic r
' - bi phen- 4-
radlcal Rt s

ing Heti, in which Hetigis norpholino, Mis
-1 0] phen-3-yl, Hhiis a pyrldinyl-thl ophenyl
}ééa@?’ﬂ ﬁﬂ"f(‘ﬁ?"ﬁbl ) - phenyl, 3-(pyrazol yl) - phenyl,

44yri di nyﬂs)ﬂaohenyif-‘ralbrl 4- (pyrazol yl) - phenyl radical, WO
2005/ 087 72ALCT s 5, 23- 018, 1-4C-alkoxy-2~4C-aliyl or hydroxy-2-4C-aikyl,

Re62

Aai

Hht

Aht

R7
Cyei

1n which
A

B

R71
R72

Ar2

is 14C-atkyl, 1~4C-alkoxy, halogen, cyana, 1-4C-alkoxy-~1-4C-alkyl, 1-4C-alkylcarbonylamino,
or 1-4C-alkylsulphonylamine,

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

which are linked together via a single bond,

Is a hisheteroaryl radical made up of two heteroaryl groups,

which are selected independently from a group conslsting of monocyclic 5- or &-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,

is a heteroaryl-ary! radical or an aryl-heteroaryl radical made up of a heteroaryl group selected
from a group conslsting of monocyclic 5- or 6-membered hetaroaryl radicals comprising one or
two heteroatoms, each of which Is selected from the group conslsting of nitregen, oxygen and
sulfur, and an aryi group selected from a groufa censisting of phenyl and naphihyl, whereby said
heteroaryl and aryl groups are finkad together via a single bond,

Is hydroxyl, or Cyel, in which.
is & ring system of formula (a

T .
AQ\ B /H
R71 M P N\H
R72 (Ia)
Is C (carbon),
is G (carbon),

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

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

with inclusion of A and B is aither a ring Ar2 or a ring Har2, in which
Is a benzene ring,



R7i s hydroxyl, or 2-am nophenyl, and the salts of these conpounds.
7. Compounds of fornula | according to claim1 in which Rlis hydrogen,
R2i s hydrogen, R3ls hydrogen, R4is hydrogen, R5Is hydrogen, R6is
\-/\;! c(t?lA ,IAaI : hth, Agl ,(Rgr)benzyl , In which Tlis a bond, Qlis Ad, In
| ni's phenvl .3 1) - phenyl, or 4-(R61)-phenyl, ' 161i s
met hyl | WOURYBEI) R612, i n which either 121s a bo%dlfhﬁ%quﬁ%?%
methyl, and R612ls methyl, or 12Is nethylene, R61lis hydrogen,
nmet hyl , iiobutyl, benzyl, Had-nethyl-8er 2-(Harl)-ethyl in which
Har2 is a monocyclic 5- or 6-membered unsaturatsd heteroaramatic ring comprising one to three
hsteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and

sulfur,
and the salts of these compounds.

8  Compounds of formula | according fo claim 1
in which

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

R2 is hydrogen, or 1-4C-alkyl,

R3 is hydrogen, or 1-4C-alkyl,

R4 is hydrogen, or 1-4C-alkyi,

R5 is hydrogen, or 1-4G-alkyl,

R6 is «T1-Q, in which

T4 is a bond, or 1-4C-alkylene,

af is Ari, Aal, Hh1, or Ahi, in which

Ari is phenyl, or R61-substituted phenyl, in which
2 (5] is 1-4C-alkyl, or ~T2-N{R611)R6&12, In which

either

T2 is a bond,

Rsii Is hydragen, 1-4C-alkyl, phenyl-i -4C-alkyt, or Har1-1-4C-alkyl, In which
Harl is either

a monocyclic 5-membered unsaturated heteroaromaiic ring comprising ong, two or three
heteroatoms, each of which & selected from the group consisting of nitrogen, oxygen and
sulfur, or
a monogyclic 8-membered unsaturated heteroaromatic ring comprising one or iwo nitrogen
atoms, orF .
a fused hioyelic S-membsred unsefurated heteroaromatic ing comprising cne, two or three
heteroatoms, each of which Is selected from the group consisting of niirogen, oxygen and
suffur, or
a fused bioyclic 10-membered unsaturated heteroaromatic sing comprising one or iwo
hateroatoms, each of which is selected from the group consisting of nilrogen, oxygen and
sulfur, and

Re12 s hydrogen, 1-4GC-alkyl, or hydroxy-2-4C-alkyl,

or R611 and R612 together and with Inclusion of the rilirogen atom, o which they are bonded, form a
heterooyclic ring Hetl, in which

Hetl is morpholino,

or

T2 1s 1-4C-alkylens,



Hadl s pyridin-3-yl, pyridin-4- [ i

_ . yl, indol-2-yl, Indol-3-yi or

gggoiigigl, and R612i s hydrogen, nethyl, or 2-hydroxy-gthyl or 11611

an together and with Inclusion of the nitrogen aton11to whi ch
ey are bonded, forma heterocyclic ring Heti, in which Hetiis

nonmhol i no, Aalis 1,1'-bl phen-4- '
P , yl or 1,1 bl phen- 3-
5- (pyri di n- Q2§58 KEbphen- 2-yl, Ahlis 3-(pyPidin-3¥yif5%ﬁ%ﬁﬁwﬁm%

3- i di n- -
(pyridin-4.yl)-phenyl . 3 (pyrazol 1-y1)-phenyl, 3- (1t pyrazol-411)-
phenyl, 4-(pyridin-3-yl1)-phenyl, 4-(pyridin-4-yl)-phenyl
4- (pyrazol - 1-y1) - phenyl or 4- (1H pyrazgl:4: y1):phepyl, 117is
Y oyl sevor & e AR, et CRIEA s 4o R
8. Conpou of. efrier mul @ | di _ conmpounds.
se according to claim1l In which Rlls hyd
WO 2005/ 087724PCl YER2005405 1086 rmte®HeteroalGRS fi ) ydrogen
R4l s hydr ogen,a | llﬁ d]_ﬁ urate@HeteroafdRbiB rftydmagemoneR8¢ & tpdr ogen,
heieroatoms, @ac 894%&1 i selected from the group consisting of nitrogen, oxygen and
sulfur, or
a monocyclic -membered unsaturated heteroaromatic fing comprising one or two nitrogen
atoms, of
a fused bleyclic 8-membered unsaiurated heteroaromatic ring comprising one, two or three
heteroatoms, each of which Is selected from the group congisting of nitrogen, oXygen and
sulfur, or
a fused bioyclic 10-membered unsaturated heteroaromatic ring comprising one or iwo
heteroatoms, each of which is selected from ihe group conslsting of nitrogen, oxygen and
sulfur, and
Ret2  ls hydrogen, 1-4C-alkyl, or hydroxy-2-4G-alkyl,
or R611 and R612 together and with incluslon of the nitrogen atom, to which they are bonded, form &
neterocyelic 1ing Hetl, in which
Hetl is momphaling,
Aal is a biphenyl radical,
Hhi is a bipyridyl, pyrazolyl-pytidinyl, Imidazolyl-pyridinyl, or pyridinyl-thiophenyl radical,
Ah1l is a pyridinyl-phenyl, pyrazolyl-phenyl, or Imidazolyl-pheny! radical,
R7 is hydroxyl, or Z-aminophenyl,
and the salts of these compounds.

4.  Compounds of formula | according to ¢laim 1

in which
R1 is hydrogen,
R2 is hydrogen,

R3 is hydrogen,
R4 is hydrogen,
R5 1 hydrogen,

R is -T{-Q1, Aai, Hh1, or Ahi, in which
H is a bond, or 1-2C-alkylene,
o] is Arl, in which

Ar is phanyl, or R81-substituted phenyl, In which

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

elther

72 Is a bond,

Ra11 is hydrogen, 1-4C-alkyl, phenyl-1-2C-alkyl, or Hart-1 2C-alkyl, in which



R6is -11-01, M, NM Phi, or benzyl, in which Tlis a bond '

. . ] 1 ' ) , is Ad,
in which Anis phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, i anv\,hi ch
R61ls methyl, or -12-N(R611)R612, in which either 12is a bond,
L;gléls nethyL, ard %1612|s nmet hyl, or 12is nethylene, 11611lis

rogen, isobutyl, benzyl, Hari-methyl, or 2-(Harl)-ethyl. in whi

Hariis pyri MO®B72 pyriclin-4-yl, indol-2-yl ( i ndél:g%r- iﬂogbs?oss o
I ndol-5-yl, and 1161?Is hydrogen, or 12is nethyl ene, R611lls nethyl,

or
or

2-(1-larl)-ethyl, In which Hartlssindol-2-yl, and R612is nethyl,

12i s net hyl ene, .
Harl is pyridinyl, benzlmidazolyi, henzoxazolyl, benzofuranyl, henzothiophieny! or indolyl, and

Rei2  is hydrogen, 1-4G-atkyl, or hydroxy-2-3C-alkyl,
or R611 and R&12 together and with inolusion of the nitrogen atom, to which they are bonded, forma

heterocyclio ring Hett, in which

Hetl is morpholino,

or

T2 is 1-2C-alkylene,

Reii1  Is hydrogen, 1-4C-alkyl, phenyi-1 -2G-alky), or Har{~1-2C-alkyl, in which

Har1 is pyridinyl, benzimidazolyl, benzoxazolyl, kenzofuranyl, benzothlopheny! or indolyl, and

Rei2 s hydrogen, i-4G-alkyl, or hydroxy-2-3C-alkyl,
or R611 and R612 together and with inclusion of the nitrogen atom, 1o which they are bonded, form a

heterooyclic ring Hetf, in which
Hetl is morpholino,
Aai is a biphenyl radical,
o Hhi it a bipyridy!, pyrazolyl-pyridinyl, imldazolyl-pyidinyl, or pyridinyl4hiophenyt radical,
Ahi Is a pyridinyl-phenyl, pyrazolyl-phenyl, or imidazolyl-phenyl radical,
R7 is hydraxyl, or 2-aminophenyl,
and the salts of these compounds,

5,  Compounds of formula t according to claim 1

inwhich

Ri is hydrogen,

R2 is hydrogen,

R3 Is hydrogen,

R4 is hydrogen,

Rs 1s hydrogen,

R6 is -T§-Q1, Aat, Hhi, Ah1, or benzyl, in which
™ Is & bond,

i Is Ar1, In which

Arl is phenyl, or R61-substituted phenyl, In which

Re1 is 1-40-alkyl, or ~T2-N(R811)R612, In which

gither

12 is a bond,

Re{1 s 1-4C-alkyl, and

Reiz s 1-4C-alkyl,

or

T2 is 1-2G-alkylene,

RB11 is hydrogen, 1-4C-alkyl, phenyl-1-2G-alky!, or Hari-1-2C-alkyl, in which



R611lis 2-(Har1l)-ethyl, in which Hariis indol-2-yl, and 11612is

2- hydroxy-ethyl, O 12is nethylene, and 11611 and 11612 toget her and
with inclusion of the nitrogen atom to which they are bonded, forma
het erocyclic ring Heti, in which Hetils norpholino, Aalls

1,11- bi phen-4-y1 or 1 11- bl phen-3-yl, H-ills

5- (pyri di n- QV‘{/%QSIGEWF%phen 2-yl, AM's 3-(pyrlclin-3-y1}CERanys0se
3-(pyridin-4-yl)-phenyl, 3- (pyrazol-l-yl)-phenyl,

3-(1H pyrazol - 4-y1) - phenyl 4- (pyr |I-@n- 3-y1) - phenyl ,

4- (pyridl n-4-yl)-pheny pyrazot-111) - phenyl or

4(11- 1- ptho%%Pf)ﬂp 'h%’rWP’y] 20 2005/ 087724PCT/ EP20051051086 - 88 -

R7i s hydraigyl JsraalwbetlHe’:Gsaﬁsvlt%thOX!t%%”&‘y]corrpounds a. Conpounds of
forml a b maeces Hé1aggbier ahdiifrindiusion ol nihoeRatom, thyidthdgeare PRIFSOMAr ogen,

R3i s hydrogen heterocydlic ring Hetl, in which
Hetd is morpholino,
Aad ia 1,1 biphen-4-yl or 1,1-biphen-3-yh
Hhi is a pyridinyl<hiophenyl radical,
Ahi iz a 3-{pyridinyl)-phenyl, 3-{pyrazolyl)-pheny, 4-(pyridinyl)-pheny! or 4-(pyrazolyl)-phenyl radical,
R7 is hydroxyl, or 2-aminophenyl,
and the salts of these compounds.

G, Compounds of formula 1 according fo clalm 1

in which

Rt Is hydrogen,

R2 is hydrogen, -

R3 Is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aal, Hh1, Ah1, or benzyl, In which
T is & bond,

Qi Is Arl, in which

Ari is 'phenyl, 3-(R61)-phenyl, or 4-(R61}-phenyl, in which

Ré1 is methyl, or ~T2-N(R611)RE12, In which

elther

T2 is a bond,

R611 Is methyl, and

Rei2 is methyl,

or

T2 is methylene,

Re11 is hydrogen, methyl, isobutyl, behzyl, Hart-methyl, or 2-(Har1)-ethyl in which

Har1 is pyridinyl or indolyl, and

Reiz s hydrogen, msthyl, or 2-hydroxy-ethyl,

or B611 and R612 together and with Inclusion of the nirogen atom, 10 which they are bonded, form a
heterocyclic ring Hetl, In which

Hetl is morpholine,

Aal is 1,1-biphen-4-yl or 1,1-blphen-3-yl,

Hhi is a pyridinyl-thiophenyl radical,

Anl is a 3-(pyridinyl)-phenyl, 3-(pyrazolyl)-phenyl, &-{pyridinyl}-phenyl or 4-{pyrazoalyl}-phenyl radical,



R4i s hydrogen, R5ls hydrogen, Rels -T1-QL, M, Hnhl, Ahl, or b
. . P ! . ! . . ! ! ! ! enz | !
in which Tiis a bond, Qlis An, in which Adis phenyl, 3-(R61)-phe%y|
or 4-(R61)-phenyl, in which R6lis nmethyl, or -T2-N(R611)R612, in 1
vnme![ﬁhl elther012]102| s a bond, R611lis nethyl, and R612i s met hyl, or 12is

yl ene, rogen, |sobutyl, benzyl, Marl-
2- (Har Thet h5§6, I’S?{“‘%‘?ch Hariis pyri d| n-3-yl, pyridin4- éﬁ%mwgd%ols% yl,
or indol-5-yl, and R612is hydrogen, or 12is nethylene, R611lls nethyl,
or 2-(Hari)-ethyl, In which Hariis if@o1-2-yl, and R612i s nethyl,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

7. Compounds of formula | according to claim 1

inwhleh

R1 is hydrogen,

R2 is hydrogen,

R3 Is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

R6 is -T1-Q1, Aat, Hhi, Ahi, or benzyl, In which
™ is a bond,

a is Ar1, In which

Ar 13 phenyl, 3-(R61)-phenyi, or 4{R61 Y-phenyl, Tn which

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

gither

T2 Is a bond,

HS11 is methyl, and

Re12  Is methyl,

or

T2 s methylene,

A&t is hydrogen, methyl, iSobuiyl, benzyl, Hari-methyl, or 2-(Har1)-ethy! in which

Harl Is pyridin-8-yl, pyridin-4-yl, indol-2yl, indol-3-yl or indok5-yl, and

Re12 s hydrogen, methyl, or 2-hydroxy-ethyl,

or R611 and R612 together and with Inclusian of the nitrogen atem, to which they are bonded, form a
heterocyclic ring Hetl, in which

Heit is morpholino,

Aal ig 1,1"biphen-4-y! or 1,1"-biphen-3-yl,

Hhi is 5-{pyridin-2-yl)-thiophen-2-yl,

A is 8-{pyridin-3-y1)-phenyl, 3-{pyridin-4-yl)-phenyl, 8-{pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4-{pyridin-8-yl)pheny, 4-{pyridin-4-y1)-phenyl, 4-(pyrazal-1 -yl)-phenyl or 4-(1H-pyrazol-4-
yl)-phenyl,

R7 is hydroxyl, or 2-aminophenyl,

and the salis of these compounds.

8.  Gompounds of formula 1 according fo claim 1
Inwhich
R1 is hydrogen,



or 12is nethylene, Hellls 2-(Hari)-ethyl, in which Hariis Indol-2-yl,
and R612i s 2-hydroxy-ethyl, or T2is nethylene, and R611 and R612
together and with inclusion of the nitrogen atom to which they are
bonded, forma heterocyclic ring Hetl , in which WO

2005/ 087724PCT/ EP2005/ 051036 - 89 - Hetiis norpholl no

1, 1P- bi phenYR 347729 1t bi phen- 3-yl, Hhlis echidsnsinss

5- (pyddl n- 210-t hi ophen2-yl, AMs 3-(pyr| di n- 3-yl) - phenyl ,

3-(pyri dI n-4-yl)-phenyl, 3-(pyrazol 4-8f1)-phenyl, 3-(1H pyrazol 4-y1l)-
phenyl, 4-(pyr.i d| n-3-y1)-pherwl, 4(pyrldin-411)-phenyl,

4- (pyrazé:‘r2 1- yizm #8hyl  or 4- (1H pyrazol -4- y1)-phenyl, R7is

2- am nopli@nYl ,is B@9t*he salts of these conpounds. 10. Corrpounds of
formul a Irsaccag fidiagent 0 claim 1 in which Rlis hydrogen,

RS is hydrogsn,

R6 is -T1-Q1, Aat, Hhi, Ahi, or benzyl, in which
™ is a bond,

(&} is Ar1, in whieh

Ari is phenyl, 3-{R61)-phenyl, or 4-(R&1)-phenyl, in which

R&1 le methyl, or -T2-N(R611)R612, In which

either

T2 is & bond,

R611 is methyl, and

RrRei2  is methyl,

or

T2 is-methylens,

RB11 is hydrogen, isobutyl, benzyl, Harl-methyl, or 2-(Har1)-ethyl, in which

Harl is pyridin-8-yi, pyridin-4-yl, indol-2-yl, indol-3-y or indol-5+yl, and

R&i2  ls hydragen,

cr

T2 is methylene,

R&11 ls methyl, or 2-(Har1)-ethyl, In which

Hari Is indol-2-yt, and

R&12  is methyl,

or

T2 Is methylens,

R611 is 2-(Harl}-ethyl, in which

Harl is indol-2-l, and

Re12  is 2-hydroxy-sthyl,

or

T2 is methylene, and

R611 and RE12 tagsther and with Inclusion of the nltrogen atom, to which they are bonded, form a
heterocyclic ring Hetl, in which

Hati is morpholino,

Aal. Is 1,1*-biphen-4yl or 1,1>-biphen-3-yl,

Hird 1s 5-(pyridin-2-yl)-dhiophen-2-yl,

AR Is 8<{pyridin-3-yi}-phenyl, 3-(pyridin-4-yl}-phenyl, 3-(pyrazot-1 -yl}-phenyt, 8-(1H-pyrazol-4-yl)-
phenyl, 4-{pyridin-3-y})-phenyl, 4-{pyridin-4-yl)-phenyl, 4-{pyrazol-1 yi)-pheny! or 4-(1H-pyrazol-4-
yl)-phenyl,



R2i s hydrogen, R3is hydrogen, R4ls hydrogen, R5is hydrogen, R6ls
-T1-01, or biphenyl, In which Tlls a bond, or 1-20-al kylene, Qis Ad,
I n which Anis phenyl, or R61-substituted phenyl, In which R6lis
1-40-al kyl, or -T244(R611)R612, In which 12is a bond, or

1- 20- al kyl ene s 1-4Cal kyl, or Har1-1.-20-al kyl ' Hadi s
benzi ni dazol %°°ng‘i%%ﬁdo| yl, R612is 1-4C-alkyl, R7is hY r’%&’%%),"ﬁghr“
2-am nophenyl, and the salts of these conpounds. 11. Conpounds of
formula | according to claim1l In whi8h Rlis hydrogen, R2ls hydrogen,

R3i s hyd%ggen%rﬁrgghhydrogen, R5i s hydr ogen,

and the salts of these compounds.

9,  Compounds of formula | according to claim i

inwhich

Ri is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hiydrogen,

R5 is hydrogen,

k6 is «T1-Q1, Aal, Hh1, Ah1, or benzyl, in which
™ is a bond,

i is Ari, in which

Ar is phenyl, 3-(R&1)-phenyl, or 4(R61)-phenyl, in which

R&1 is methyl, or -T2-N(R611)R612, in which

ehther

™ is a bond,

R611 is methyl, and

peiz  is methyl,

or

T2 is methylane,

R&11 s hydrogen, isobutyl, benzyl, Harl-methyl, or 2-{Hari)-ethyl, in which

Hart Is pyridin-3-yl, pyridin-4-yl, indol-8-y, or indol-5-y1, and

Relz  is hydrogen,

or

jF:; is methylens,

Reft s methyl, or 2-{Har1)-sthyl, in which

Harl ia indol-2-yl, and

Re12  is methyl,

or

T2 is meihylene,

R611 1s 2-(Har1)-ethy), in which

Harl is Indol-2-yl, and

R612 is 2-hydroxy-ethyl,

or

T2 is methylene, and

R611 and RE12 together and with incluslon of ihe nitrogen atom, 1o which they are bonded, form a
heterosyclic ring Heti, i which



FIGs -T1-01, biphenyl, or benzyl, in which Tiis a bond, Qlis Ad, in
whi ch WD 2005/ 087724PCDEP2005/ 051086 Au |is gel -substituted phenyl,
in which R61lis nmethyl, dinmethylam no, or -T2-N(R611) R612, in which
12i s nmethyl ene, R611lls nmethyl, or 2-(indol-2-yl)ethyl, R612ls nethyl,

R71 s hydroxxall, Oor 2-am nophenyl and the salts of these co

rq)})unds.

12. A conpo B¥987%f mul a] according to claim 1 whi chtTEEREEPEI

from 1.

(E)-N-'Hydroxy 3[ 1- (t ol uene-4-sul fonyBp- 1- H pyrrol -3-yl)-acryl am de 2.

N- Hydr ox (1- phenyl net hanesul f Ony1- 11 4pyrrol -3-y1l)-acryl am de 3.

(E) 341- éi@l frapRphel %"’sul fOny1) - 1H pyrrol - 3-y1J- N- hydr Oxy- acr yl ani de
Aal is 1,1-biphen-4-y! or 1,1~blphan-3-yl,

(E) 341- (_lﬁ,—Dl e Gyrbinaympopienzgnesul fonyl) - 1H pyrrol - 3- A- N- hydr oxy- acr

| d | tazol4])-
ot g;nr ot %1 } g\@%dﬁ e - Mhphé 9l MBREoIA-yBWheha B} pyiazot-4y

S -1-yl)-phanyl or 4-(1H-pyrazol-4-
I(E) l(;l— (% Ani nzf:;@lﬁﬁ]eﬁ%ff'”ffy"ﬁheﬁﬂ’eﬂ?}'fl%ﬁ’wg guﬁ%ﬁ?‘lj yfIEI-eB{/ N yl) -acry
am de yl)-pheny
I( E) - SI- ( 25AM NQs PhaRvbhenyl341- (b1Phenyl - 4-sul fonyl) - 1H-pyrrol - 3-y1] -acry
am de d
B. (E)- M?nd,&rﬁ%sﬁ%s Ofﬁ%sreézmpoun s11 (4-di nmet hyl amlno- benzenesul f onyl ) - 1H py

rrol 43-yl1] -acryl am de
10, Compounds of formula | according fo claim 1

in which

Ri1 is hydrogan,

A2 is hydrogen,

R3 is hydrogen,

R4 Is hydrogen,

R5 Is hydrogen,

R6 Is <T1-Q1, or biphanyl, in which

T Is a hond, or 1-2G-alkylens,

Qaf is Arl, inwhich

Ar1 Js phenyl, or R61-substituted phenyl, Inwhich
Re1 is 1-4G-alkyl, or -T2-N(R611)R612, In which
T2 is a bond, or 1-2C-alkylene,

RBi1 is 1-4C-alkyl, or Har1-1.2C-aikyl, In which
Harl is benzimidazolyl, or indolyl,

Re6i12 15 1-4C-alky),

R7 Is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

11.  Compounds of formula | according o claim 1

inwhich

Ri is hydrogen,

R2 is hydrogen,

R3 iz hydrogen,

R4 Is hydrogen,

R5 is hydiogen,

A6 is -T1-011, biphenyl, or benzyl, in which
ik is & bond,

Qi is Arl, in which



9.

(E)- N-Hydroxy-3-(1-[4(([2- (1H i ndol-2-y1l)-ethyl]-nmethyl 4m n0) - net hyl)
-benzene sul fonyl] -1H pyrrol- 3-yl)-acrylam de 10.

(E)-3-11- (4-Di netyl am nomet hyl - benzenesul fonyl) - 1H pyrrol - 3-y11- N- hyd
roxy-acrylam de 11.

(E) - N- Hydr oX¥R W050B7244[ ( Pyr i di n- 3- yl met hyl ) - anLno] - nePHifFRAHE 1 esul f
Onyl)-1H pyrrol -3111- acrylam de 12.

(E) 1?1- Fl ydr oxy- 3- 0- (4 [[ (1H I ndol -8eyI nmet hyl ) - am no] - net hyl | - benzen
esul fonyl)-114-pyrrol 1- acrylam de 13.

(E) - 3- { 141- (Bér?@irP'&ﬁﬂtW%@Vh Iﬁenzenesul f ony1MH pyri ol - 3-y11- N- hydr
OXY- acr ykeanm de nibthyl, dmethylamino, or - T2-N(R611)R612 in which

(E) 1\ 1- I—?édroxx., adhlehed- (1 sobut yl am no- et hyl ) benzenesul f ony11-11- 1- pyr
rol -3-yl acr}/ rpyp zf]( ol-olleth

(E) - N- Hy'd bxy =40 ? ?f T%Mdo1-5- yl met hyl ) - ani nol- net hyl | - benzene5
ul f Onyl ) Betet piervedvh 3-y1] - acryl ani de 16.

( E) - N- Hyglr oxy is3wdirbeyl, delamippptieiv.n- 4- y| met hyl ) - ami no] - net hyl ) - benzenesul
fonyl ) - 1L pMEiRlorBss¥ dstnpo@@E.y | ami de 17.

(E)-341-(4- Am nonet hyl - benzene5ul 10ny1) - 1H pyrrol - 3-y1] - N- hydr oxy- aor
yl am de 18.

(E) - N- Hy#r 0xAcomnquyd pfiormyis §aggorfing i eim fhich ie e SeeF 5’%‘9 1) - 1H pyrrol - 3-y1Fac
ryl am dei, 19.(E)-N-Hydroxy-3-[1-(oluene-4-sulfonyl)-1 prrrol-s y!] -actylamide

(E) N-Hygrowf%;ﬂélﬁ@ﬂdﬁylﬁwaamtmﬁa&ﬂy)wwamcummmtonyl] 114pyrrol -3-yl

—acryl aén e( ) Biphenyl-4-sulforyl)-1H-pyrrol-3-yli-N-hydroxy- acrylamids
( E) AN(:,I((; 3??21{5%1 %&P rmy iy am 0- bénzengé{l fon;qll E pﬁrrd—éyl}méﬁﬂ%ﬂ}lg&ﬂ@é‘w )-1H pyrrol

(E) - N- ( 25.An (Bev-ideinphengieii-tojuspst syl Biryrel HUFSEREER | ony1) - 1H pyrrol
- 3-y1J- 50t y | (@yN-@md-phenyl)-2- {1-phenylmethanesulforyl-1H-pyrol-3- -yi)-acrylamide

(E)4|1 (2 ?m (E)q\l @f)\ : p,gn 1-dfbndnitZsis i aRbyrérayl perpanicenesul f onyl 1-1 H p
rro acr

( E) - 3- [ { 1:;F)dﬁémm0§he§ ~3[»[6 ﬁl—di athxlimlio benzeneslllfo é{ -:11 ;)l)ﬁ::n ) ;E{;g;:;ll%eq*q wn@{m de

24. 9.  (E)N-Hydroxy-3-(1-[4{{[2-(1H- ndo|-2 yi)- ethyl]—rr}tlathyl-amm
(E) - N- Hydr oxa/)3édteie pyr i di n- 2-yl - t hi ophene- 2- sul f ony1) - 1H pyrrol 4-y1
1-actyl a% de(E)—B [1—(4-DimetyIamlnomethyl-benzenesulfonyl}-1H -pyrrol-8-yl-N-hydroxy-acrylamide
1. (E)}-N-Hydroxy-3-[1-{4-{[(pyrldin-- -yimethyl)-aming]- -methyl}-benzenesulfonyt)-1H- -pyrrol-3-ylj~
acrylamide
{2, (E)-N-Hydroxy-3-{1-(4-{(1 H-indo}8-yimethyl)-amino]-methyl}- -benzenesulfonyl)-1H-pyrral-3-yl}-
acrylamide
13, (E)}-8-{1{4-(Benzylamino-methyh- “banzenesulfonyl-1H-pyrsol-8-yi}-N- hydroxy-acrylamide
14,  (E}-N-Hydroxy-3-{1- -[4-{isobutylamino-methyl)- -benzenesulfonyl]-1 H-pyrol-3-yi}-acrylamide
15.  (E)-N-Hydroxy-8-{1-{4-{[(1H-indcl-5 -yimethyl}-amino]-methyl}- “berzenestlfonyl)-iH-pyrrol-3-yil-
acrylamide
1B, (E)-N—Hydroxy—s-[i-(4—{[(pyridin-4-ylmaihyl)—amino]-meﬁyl}-benzenesulfonyl)ﬂH-pyrrol—S—yl]—
acrylamide
17.  (BE)}3-1 {4-Aminomethyl-benzenesulfonyl)-1 H-pymol-3-yl]-N-hydroxy-acrylamide
18, (E)—N~Hydroxy—3—[1-(4-pyridIn—4—yl-benzenesulfonyl)—1 H-pyrrol-3-yl]-acrylamide
19,  (E)-N-Hydroxy-8-{1-[4-{1H-pyrazol-4-yl)-benzenesu Ifonyl]-1 H-pyrrol-3-yl}-acrylamide
20. (E)-N-(Z-Am‘lno-phenyl)~'3-[1-(4—pyridtn—4-yI-benzanesuifonyl)—'lH-pyrrole-yi]-acwlamide
21, {E)}N-(2-Amino-phenyl}-8-[1 -(4—pyridIn-S-yl-banzenesulfonyl)-1H—pyrro!-S—yl]—acrylamlde
22, (E)}N-{2-Amino-phenyl)-8-{1-{4-(1 H-pyrazol-4-yl)-benzenesulfonyl}-1 H-pyrrol-3-yl}-acrylamide
23. (E)-3{1-(Biphenyl-3-sulfonyl)-1 H-pyrrol-3-y1}-N-hydroxy-acrylamide
24.  {(E}N-Hydroxy-8-{1-(5-pyridin-2-ylhiophsne-2-sulfonyl)-1 H-pyrrol-3-yl]-acrylamide



WD 2005/ 087724PCT/ EP2005/ 051086 - 91 25.

(E) - N-Hydr oxy- 3- 0- (4- pyra2ol 4-yl4eenzenesul fonyl)-1H pyrrol - 3-y11-aor

yl am de 26.

(E) - N- (2- Ami no- phenyl) - 341- (5- pyri dl n-2-y1-t hl Ophene- 2-sul fOn3' 1) - 1H

pyrrol -3-yll-acryl am de 27.

(E) - N- Hydr o8P 25(98(73¢ nor phol i n- 411net hyl - bonzenesul f oRYFF2 1R By ol - 3

-yll-acrydam de 28. '

(E) - N- Hydr oxy-3-(1-[4(1(2- hydroxy-et-By{t)-12-(11- 14ndol - 2- A-et hyl | - am

noRnet hyl ) - benzenesul f 11- 1B pyr amivha-aei el Bade 29.

(E)- N- Hy o%ﬁk"é‘i&"f’?‘%@@%ﬁf%j gil:b e@?ﬁ%ﬁ%ﬁﬁ@sﬂqﬁ 9?& ls)yi-%g‘l—li BYQle 3 y1Facr

y| am de 29. (E)-N-(a-Amino-phenyl)-{:‘-[‘i-(S-pyﬂd n-2-y|-‘lhiﬂp erig-2-sulfonyl)-1FR-pyrro ~yli-acry

(E) - 14- ( 2. Aeperyataeyasi s Bordiblin(4ineyyiibetizenesiiapy-EHyad@¥laenBRiPe NH- pyrr ol -

311Facr yg@m (gﬁﬂ-ﬁv]im 14 (z.hydmxy.ethyl).[z-ﬁH-indol-2-yl)-ethyl]—amlno}-methyl}-benzenesulfony!]—

(p-N-(2-Af no-p er}% - #4(5[3 ("3- pyli d1ln- 311- benzene5ul i Onyl ) 4H pyrrol - 3-

y1J- acryl ani GepyrogHsi-coryami ° -

(E) - N- Hy 6% 0 x(§-BHya - BEH @iy dbesraresyiopy By e die® 80T 1 - 1+ pyrrol - 3-y

| bacryl amj_dqum@.Amino-phenyl)-3~['l-(3—pyridin-4—yl~benzenesuIfonyl)—iH~pyrro|-3-yl]—acrylam!de

&3- (B 4|4g§- A .@@:Afmﬁ—ﬂNén}ly-@n-fslpyﬁdﬁm(yﬂﬂdnﬁydsai?@)-‘f%Wfﬁm;ﬂﬂmw “} f ]gmyl 1|- 1
pyrrol - s-U-d¢ arl g6, oL a4 Sah {]-1H-pyriol-3- RMB&lggOoT T ormul a

| as cl a??red(EWTH’\éf"éWﬁqis ?gPyr%zg%’ ylb hen% R o

e treat t.,.of 14. A
phar mace@t.i c(é]—N-@tﬂnﬁ@ﬂ%“V‘bH’%ﬁ%ﬁ’yf"é?lﬁﬂ)"ﬁﬁzeﬁ“'@}'@H@%@%&ﬁ%ﬁéﬁ?e’ fornul a
| as cl aignreiistedt]l ai m 1 together with customary pharmaceuti cal
exci pients and/or vehicles. 15. Use of conpounds of fornmula | as
claimed in claiml for e A ; 618 Uidiseabs. COMPOSIi t i ons
for treatfng"YPLE s’soefgomr’%%ﬁgﬁgﬁ%ﬁ%%d@%ﬁ%h@\%&% i nhi bition of
hi stone deacetyl ase activity. 16. Use of conpounds of for rrulg I1 as
cl ai med ha cA pisnvateufial confpesinmenrbiising o @ mgTe BRRAURRECEIIMURARS LIPRSISTRT ons
for treati3gnd e GSoRapprarmoRlidapnandnsasiphalea, such as e.g. cancer.
17. Use of "conmpounds of forrmula | as clainmed In claiml for the

manuf acture of pharnmaceutical co Si,ti f r | [N -¥=13
di f f er ent5t oUseetf iCRFRIHRds 95 PP %'i;rg? i ‘gés?‘%g. %‘.rm%r rdgm%tﬁlpes m%%gcal

ost eopat katogioosibr ieaing Hisqasassespangiver aspanditivg i inhlbilen §f FRRIRGPTFER RS @
rheumatoid arthritis, snoot’h nuscle cell proliferation including

yafs f ul ar Al Obsief tﬁzfﬁliﬂéo%ﬁds Az %lgtlf'llg§ f S olAhdaar QG B b Snaduidtiufeos fobamoskgical or
e tcgr;p%sit(i:ogsn 1‘orI trelatglg %énign andior mallgnant neoplasia, such as e.g. cancer.

17,  Use of compounds of formula | as claimed In claim 1 for the manufacture of pharmaceutical
compositions for treating diseases different to malignant nsoplaslg, such as a.g. arthropathles and
osteopathological conditions, systemic lupus erythematosus, theumatold arthritis, smooth muscle cell
proliferation including vascular proliferaiive disorders, atherosclerosis and restenosis, or inflammatory

conditions.



18. A compound of fornula | as clained in claim1 for use in treating
di seases in a patient, 19. A use of a compound of formula |I as
claimed in claiml in the manufacture of a nedi canent for treating
beni gn and/ or mal i gnant neopl asia, such as e.g. cancer, in a patient.
20. A use of a conmpound of forrmula | as clainmed in claiml in the
manuf acture of a medi canent for treating non-nalignant di seases, such
as e.g. arthropathi es and  osteopat hol ogi cal conditions, systemc

| upus erythemat osus, rheumatoid artlu'%is, snoot h nuscl e cel
proliferation including vascular proliterative disorders,

at heroscl erosis and restenosis, or inflamuatory conditions, in a
patient, 18, A compound of formula I as claimed in claim 1 for use in treating diseasesina

patient,

19, A use of 2 compound of formula I as claimed in claint 1 in the manufacture of a
medicament for treating benigo and/or malignant neoplasia, such as e.g. cancer, ina

patient,

20. A use of a compound of formula I as claimed jn claim 1 in the manufacture of 2
medicament for treating non-malignant diseases, such as e.g. arthropathies and
osteopathological conditions, systemic lupus erythematosus, rheumatoid arthritis,
smooth muscle cell proliferation including vascular proliferative disorders,

atherosclerosis and restenosis, or inflammatory conditions, in a patient.



