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Cancer chenot herapy was established based on the concept that cancer cells
with uncontrolled proliferation and a high proportion of cells in mtosis are
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1-4
R2i s hydr O&gﬁfs I‘109. 42%9 Agilgil(fPOB In ac}émon %ata on class I select|V|ty 'of benza de HDIs are
emerging. MS-275 inhibited class | HDAC1 and 3 with ICso = 0.51 uM and 1.7uM, respectively. In

contrast class Il HDACs 4, 6, 8 and 10 were inhibited with I1C5 values of >100uM, >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 HDAC class | or Il enzymes or a defined single isoenzyme should be

superior regarding therapeutic efficacy and index.

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

Pivaloyloxymethylbutyrate / Pivanex (Titan Pharmaceuticals). These studies showed first evidence of



R3i s hydrogen or 1-4C-al kyl, R4is hydrogen, 1-4C-alkyl, hal ogen, or
1-4C- al koxy, R5is hydrogen, 1-4C-alkyl, hal ogen, or 1-4C- al koxy, R6is -T1-Ad,
in which Tii%0a0038#d3 or 1-4C al kyl ene, Qlis An, Aal, HFCTEP2Rp4661§9 whi ch
Ani s phenyl, or R61- and/or R62-substitufed phenyl, in which R61lis 1-4C alkyl,
or -T2-N(R611)R612, in which either W) 2007/039403PCT/ EP2006/ 066189 R611i s
hydr ogen, &inftG-eflckayl highnytaddasaen B4 Gadibileyd combredCestbkeax With2Fbes abdoyibeptide in

pheny| -1- 4% J}%Lt@%l%pe%he"lﬁ“r%eﬁg#&uo% ﬁﬂékarz ePa|"lﬁTéo‘a "'%5;5]2!36?8 %ﬁiﬁg%lﬁh% @L@QS“ tuted

by R6111 a menber ed
unsat ur at ed-REYBPWIRSHSATE (Kefigy abﬂnﬁﬂi‘l%‘ic?ig%o?*ﬁ? 13%3 t?ﬂo@e het er oat ons, each of

which is selected fromthe group consisting of nitrogen, oxygen and sulfur, in
whi ch R611hb&n%b@;gﬁﬂs aly sh%wékq:)oéé tﬁé”nedlcgﬁgsé%f DAl rﬂﬁm@’fskrydhseam%ll%' s hydrogen,
1-4Cal kyl ncer 'I%ese dlseages |nclug:e SySthHC Iupus er}//tgema)%/sus M|s$1:ra et ayJI Clin Invest 111, 539-

552, 2003; Reilly et al. J. Immunol. 173, 4171-4178, 2004), rheumatoid arthritis (Chung et al. Mol

Therapy 8, 707-717, 2003; Nishida et al. Arthritis & Rheumatology 50, 3365-3376, 2004), inflammatory

diseases (Leoni et al. Proc Natl Acad Sci USA 99, 2995-3000, 2002) and neurodegenerative diseases

like Huntington's disease (Steffan et al. Nature 413, 739-743, 2001, Hockly et al. Proc Natl Acad Sci

USA 100(4):2041-6, 2003).

Cancer chemotherapy was established based on the concept that cancer cells with uncontrolled
proliferation and a high proportion of cells in mitosis are killed preferentially. Standard cancer
chemotherapeutic drugs finally kill cancer cells upon induction of programmed cell death (“apoptosis”)
by targeting basic cellular processes and molecules, namely RNA/DNA (alkylating and carbamylating
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, HDIs effect histone (protein)
acetylation and chromatin structure, inducing a complex transcriptional reprogramming, exemplified
by reactivation of tumor suppressor genes and repression of oncogenes. Beside effecting acetylation
of N-terminal lysine residues in core histone proteins, non-histone targets important for cancer cell
biology like 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,

rheumatoid arthritis and neurodegeneration was shown.

Benzoyl or acetyl substituted pyrrolyl propenamides are described in the public literature as HDAC-
inhibitors, whereas the connectivity of the acyl-group is at position 2 or 3 of the pyrrole scaffold. (Mai
et.al., Journal Med.Chem. 2004, Vol. 47, No. 5, 1098-1109; or Ragno et al., Journal Med. Chem.
2004, Vol. 47, No. 5, 1351-1359). Further pyrrolyl substituted hydroxamic acid derivatives are
described in US4960787 as lipoxygenase inhibitors or in US6432999 as cyclooxygenase inhibitors or
in EP570594 as inhibitors of cell growth.

Various compounds, which are said to be HDAC inhibitors, are reported in WO 01/38322; WO
03/024448; US 2005/0234033; Journal Med. Chem. 2003, Vol. 46, No. 24, 5097-5116; Journal Med.
Chem. 2003, 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.

N-Sulphonylpyrrole derivatives are described as HDAC inhibitors in the international application WO

2005/087724, the disclosure of which is incorporated herein by reference.



or R611 and R612 together and with inclusion of the nitrogen atom to which
they are bonded, forma heterocyclic ring Heti, in which Hetlis norpholino,

t hi onor phol I8 20089¥%%- t hi onor phol i no, S, S-di oxo-t hi onor F3EPAWS0Ier | di no,
pyrrolidino, piperazino, or 4N—(1-4C—a|Kyl)-piperazino, or T2is 1-4C- al kyl ene,
or 2-4Cal kyl ene interrupted by oxygen, ‘and R611lis hydrogen, 1-4C- alkyl,

hydr oxy- 2- 4ferélekiing a hecliGr b KOty ned,; dél-talbiste andrh@ e yicatiodeGnraditsiélof HOACS.

Har 1- 1-4C-al kyl, in which Hariis optionally substituted by R6111 and/or R6112,
and is a nmonocyclic or fused bicyclic 5- to 10-nenbered unsaturated

het eroaromatic ring conprising one to three heteroatons, each of which is

sel ect ed f Desariptién efitdlipventinsi sti ng of nitrogen, oxygen and sulfur, in which
R6111i s hal ogen, or 1-4Cal kyl, R6112is 1-4C-al kyl, and R612i s hydrogen,
1-4Cal kyl , 1-4C- al koxy-2-4C-al kyl or hydroxy-2-4C-al kyl, or R611 and R612

t oget her aﬂﬂawc’f”r?e?rhfemﬁ*é*i‘aéﬁ‘e8‘f3“PK%‘V'HYFEOP&ﬁ%Wt"é?Pd’FH'ChFE?%ﬁ egf it AEeeE bonded,
form a het éeloe ik reofeundig frbde prigr ait porwou s akieare ieSectier iplidbis pOhistdrigidesmetylpses| i no,

S- oxo-t hi oamﬂﬁbgﬁdr;n@mg lgnko%aQiicQéﬂ'Q‘aB\tHnﬁgéUupB{Qr!)eirtfé@.y pi peri di lno, pyrroli di no, .

pi perazi no (1-4C-a -pi perazin I m dazol.o rrql o or pyrazol o, is
D o kyi 4R sk Y Lk elioB Voot ko s GRAL ol L B e BT 320

al kyl car bosyPhapiiRygole gerivativaghaye Ry Prsinp prorticapiyirdvanmaaqus prardiiesat-§ lPeipddi cal nmade
up of two aﬂystbllirgrn&tHﬁSIs which possess useful properties.

The invention thus relates, in a first aspect (aspect 1), to compounds of formula |

O
R2 N—R7
R4 — H
| | R3
R5 w R1
OZ?ZO
R6
()
in which
R1 is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,
R2 is hydrogen or 1-4C-alkyl,
R3 is hydrogen or 1-4C-alkyl,
R4 is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,
RS is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,
R6 is -T1-Q1, in which
T1 is a bond, or 1-4C-alkylene,
Q1 is Ar1, Aa1, Hh1, or Ah1, in which
Ar1 is phenyl, or R61- and/or R62-substituted phenyl, in which

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

either
T2 is a bond, and



whi ch are sel ected i ndependently froma group consisting of phenyl and

napht hyl, and which are |inked together via a single bond, Hhlis a

bi shet er oar YWOPHAP¥4 made up of two heteroaryl groups, RMAEEROEPEI¥e| ect ed

i ndependently froma group consisting of, nonocyclic 5- or 6-nmenbered

het eroaryl radicals conprising one or tWo het eroatons, each of which is

sel ect ed f rem t hen@rdup 1010%<iylswdl‘bgy-9-f40-ﬂlk§llrQ@Bé’lkox@-&éﬂfg%[kylapﬂﬂnﬁ-lﬂﬂ)wl’kyl, @nd whi ch
are |linked tert@§{1§b%m?|§WR9le bond, WO 2007/039403PCT/EP2006/066189 Ahlis
a heteroar ¥|I -ar Ical’ or an ar¥l - het eroaryl radical nmade up a

het er oar yl Mg oup'S SRIPRAYY BpsttytRrRYAROH ARIFCEBHIP b §G "rowyelRoeyRaci bd?y%'c 5dp

6- menber ed het er ®Wangnbered dnspargeddehgpraragiatigring rem@ising wee th tteernertootoss, egeltdi Of

which is sel ect%Jhn@gaeua@frgﬁme@roqgeo%g@ttnbIagm%emb%&gﬁia,sumymhand sul fur,

and an ary roup, sel ect m-a group consisting of phenyl and naphthyl,
wher eby sa%ﬁgﬂetgpi%ﬂevlorigﬁ agﬁ groups are |inked together via a single bond,

R7i s hydr oR§112 oe 1€gelkyl. 3nd whi ch Cyclis a ring systemof fornula la A B-NH
R71 R72 (| &p1d n whydedgePi1SICQIYC BaDQRYxy-2-HE-diky( G aydeexpR.4cRildi, s hydr ogen, hal ogen,
1-4C al kyl or K811 %ﬁ(ﬁ%@lt%g%gr’and with inclusion of the nitrogen atom, to which they are bonded, form a
heterocyclic ring Het1, in which
Het1 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-thiomorpholino, piperidino,

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

or

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-1-4C-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 unsaturated heteroaromatic ring comprising one to three heteroatoms, each of
which is selected from the group consisting of nitrogen, oxygen and sulfur, in which

R6111 is halogen, or 1-4C-alkyl,

R6112 is 1-4C-alkyl, and

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

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

Het1 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-thiomorpholino, piperidino,

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

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

alkylcarbonylamino, or 1-4C-alkylsulphonylamino,

Aa1 is a bisaryl radical made up of two aryl groups,
which are selected independently from a group consisting of phenyl and naphthyl, and

which are linked together via a single bond,

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

which are linked together via a single bond,



R72i s hydrogen, hal ogen, 1-4C-al kyl, or 1-4C-al koxy, with inclusion of A and B
is either aring Ar2 or aring Har2, in which Ar2is a benzene ring, Har2is a
monocyclic BYO8N78¥4¥nber ed unsaturated heteroaromatic HGAFPEYHPIHRI ng one to
t hree heteroatons, each of which is sel ect ed fromthe group consisting of

ni trogen, oxygen and sulfur, and the salts of these conpounds. The invention
relates, in a second aspect (aspect 2), to conpounds of formula I in which

Rli s hydro or
1- 4C- al kyl gﬁg?n ssﬁgcfr 0og r?ry(l)lrmlié?g%?]eﬁ BEB?QTO%%EJ%%%B UE%I asrflty%wp hal ogen,
or 1-4C- al koxy, %Q‘E?F@d Pi%l?8@%‘]’100”&3%@:0%{?‘!{‘91’3’0"cﬁaPrc%'@?{“beEﬁd hitefﬁy'aﬂa‘?d R6i s
-T1-al, in whicheofpiishgandormee heerodtendCearh kofeames selbties fréhmihe Aalip cdﬁhénngofr Ahl, in
whi ch An' S phenthtrogg{ R?ggn ar@@glfu@ranm&'éhﬁﬁ 5&&&@%@*& Fb\[l con's@tm )}RGJ-' S

hyo

1-4C al kyl, or - | EP /06 189 T2is
a bond, 1-4C al kif‘%g WP‘eéRabXéé 4 %VP%’HS”‘? V\QQF%“%SpT%H‘% %%r?ékéﬁa Shgle Bond
R7 is hydroxyl, or Cyc1, in which
Cyc1 is a ring system of formula la
!
A H
A\ ’
B—N
R71 M H
R72 (la)
in which
A is C (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 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,

and the salts of these compounds.

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

in which

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

R2 is hydrogen or 1-4C-alkyl,

R3 is hydrogen or 1-4C-alkyl,

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

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

R6 is -T1-Q1, in which

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

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

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

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



R611i s hydrogen, 1-4C al kyl, hydroxy-2-4C-al kyl, 1-4C-al koxy-2-4C-al kyl,

phenyl - 1-4C-al kyl, or Harl-1-4C-alkyl, in which Hariis optionally substituted
by R6111 and¥@PYRE¥1P, and is a nonocyclic or fused bi cy&EE286/06648910- nenber ed
unsat urated heteroaromatic ring conpri S|qng one to three heteroatons, each of
which is selected fromthe group consisting of nitrogen, oxygen and sulfur, in
whi ch R6111is hal ogen, or 1-4C-al kyl, R6112is 1-4C-al kyl, R612is hydrogen,

1240 a1 ko)’ 1h;‘%§¥‘j:‘;:*é4§ﬁ'§>’@“% SO DRI GAY RS?L; car bonyl 4 no,

or T G0 a1 RBIC DRSPS Tl AT &SPk AR BP0 O Aot 1
groups, which arkersébeetkgdnivhidependently froma group consisting of phenyl and

napht hyl , agd whi s;h'oﬁsr@esdbgtmk&pbyt@gﬁt elor Xé132 %n%e%ﬁo@@m@r fub&wa’}cnas- to
bi shet eroaryl radi ca

er oar rou c cted
Cndependent 1y f gharares P et el R B g Rtbgraflp 85 sk e RaRbE <2
het er oaryl radi c#lich icesipptied §om the greer eansisting ohrittageb axvepsanderltth iofhishhi ch i s
sel ect ed f remt hiengdgehipr ¢a0SIkal i ng of nitrogen, oxygen and sul fur, and which
are Ilnkengp@etlgq C‘é|k a single bond, Ahlis a heteroaryl-aryl radical or an
aryl - het er oar Ical” made uPéof a heteroar group selected froma group

consi sti ng R@sznﬂﬁ@@{/@P’P d-45-alky Qﬁlé%@r"@oe'Wb‘iréY% &Y ¢rCredh cal s conpri sing one

or two heteroatons, each of which is selected fromthe group consisting of
nitrogen, ngygens Mé afkdl TWalk&%%a@ﬁb@é%ho qluelkonel-ashigd 1f4com a group

consi sting of I e sai d heteroaryl and aryl groups are
| i nked toget her %yéarg F%Peorﬂo}écf'ky'\gg’iﬁ? ’ﬁ%}/@? ®xyl, or Cycl, in which CGyclis a
Aa1 is a bisaryl radical made up of two aryl groups,

ring systemof fornula |l a

which are selected independently from a group consisting of phenyl and naphthyl, and

which are linked together via a single bond,

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

which are linked together via a single bond,

Ah1 is a heteroaryl-aryl radical or an aryl-heteroaryl radical made up of a heteroaryl group
selected from a group consisting of monocyclic 5- or 6-membered heteroaryl radicals
comprising one or two heteroatoms, each of which is selected from the group consisting of
nitrogen, oxygen and sulfur, and an aryl group selected from a group consisting of phenyl

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

R7 is hydroxyl, or Cyc1, in which
Cyc1 is a ring system of formula la
N, A
R71 VERLN
H
R72 (la)
in which

A is C (carbon),



is C (carbon), R71lis hydrogen, hal ogen, 1-4C-alkyl, or 1-4C-al koxy, R72is
hydr ogen, hal ogen, 1-4C-al kyl, or 1-4C-al koxy, with inclusion of A and Bis
either a riMYOAIOYH03, ring Har2, in which Ar2is a benzd&d/FPEREOIEr 2i s a
nmonocyclic 5- or 6-nenbered unsaturated Spet eroaromatic ring conprising one to
three heteroatons, each of which is selected fromthe group consisting of

ni trogen, exygenseanérsu) fur, and the salts of these conpounds. The invention

relates, i t LR, laskhe 7y rtain salts of the conpounds of
677 VBB b EReSh, 314t 65 i

formula I wt , , crystalline fornms thereof. In nore
detail, asfétt 3°B1TWAT $2Pe0ehtG 8 ret-&reked salts of a compound sel ected from
(E)- M with inclusion of A and B is either a ring Ar2 or a ring Har2, in which

(B) - N-hydr @wy- 3-i§ 3 84nbdd g ( 1H i ndol- 2-y1) - et hy] - met hyl - am noymet hyl ybenzene

sul fonyl] - 1Hpyrrol - 3-y1)-acryl am de o -

() S0 P et o AR R T P BERY &) e Py TP TR B PO SRR oxy - acr !
am de, and heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and

(E) - N- hydr oxy- 34dli(rb- pyri di n- 2-yl -t hi ophene- 2- sul fonyl) - 11- 1- pyrrol - 3-yl bacryl

am de with_hydroch|Qric i their hydrates and to crystalline forns of these
salts and ﬁydtrat es. qf4%—%§i°%ﬁ' represents a straight-chain or branched al kyl

radi cal having 1 to 4 carbon atons. Exanples which may be nentioned are the
butyl, i sobbd yentigeekatesitiyh thirtl @stectaedpydt 3), pr @pyih salis 90(pe opydouaiscdf omefieeinitbl y t he

ethyl and RRE&Mbrid RE SRltSerystahSrothkibredrepr esent s a strai ght-chain or branched
al kyl radical having 2 to 4 carbon atons. Exanples which may be nentioned are

the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl and preferably
the et hyl &norpAeiplysspeeidiottts gvertionjefe th yalte alea jogpeung selertdtdvmor , particul arly,
strai ght cl®i @)-RInkybene14adp-cadtinddaxyInghyl-rhdhylarbind)ehyBbei¥ene Sokappies whi ch may
be nention E’ﬁ -955%’?3"@ hyl ene (-CH2-), ethylene (-CH2-CH2-), trimethylene

- nd the

(- CHz2- CH2- ‘'t etranet hyl ene (- CH2- CH2- CH2- CHZ-? radi cal .
(E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide, and

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

with hydrochloric acid,

their hydrates and to crystalline forms of these salts and hydrates.

1-4C-Alkyl represents a straight-chain or branched alkyl radical having 1 to 4 carbon atoms. Examples
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl and preferably
the ethyl and methyl radicals.

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

1-4C-Alkylene is a branched or, particularly, straight chain alkylene radical having 1 to 4 carbon
atoms. Examples which may be mentioned are the methylene (-CH,-), ethylene (-CH,-CH,-),
trimethylene (-CH,-CH»-CH>-) and the tetramethylene (-CH,-CH,-CH,-CH>-) radical.

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

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or

branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy,



2-4C- Al kyl ene interrupted by oxygen stands for a straight chain al kyl ene

radi cal havi ng 1 to 4 carbon atons which is suitably interrupted by an oxygen
at om such asVORY/ 0¥ ®npl e, the [-CH2- CH2-0- CH2- CH2-] r S&iTERPO06/0GAEY?

21) 07/ 039403PCT/ EP21106/ 066189 -10 - i sohut oxy, sec-butoxy, tert-butoxy,
propoxy, isopropoxy and preferably the ethoxy and net hoxy radicals.

1- 4G Al koxysolutdkfz-sat-kitdxy Iepb eSS NHirébotN Bofmbpokfihd phmraend dteuxe ndlmeioxal kyl

radi cal s, %gi Sh is substituted by one of the abovenentioned 1-4C-al koxy

radi cal s. anpl es which may be nmentioned are the nethoxynethyl, the

met hoxyet hyl and the isopropoxyethyl radicals, particularly the 2-

met hoxyet hyH4Catiahxy- réC-2ikyl sa@pesamnyettheydzbovanﬁnmles1-4Q-a14@¢d&idalsxmcﬁ4s4c- al kyl

L epg ﬁz eg}g Stsﬁﬁﬁut@é b;edr?]qrg oAROMBIBRUiRE 6lLad: afk&yaédfcms E@RbI @m@h mwb@mqeh@néwbst ituted
T enod S RENTTA JR Ry s bR s S SRt et ey ad cal s,

particul ar Wthpwethﬂanéwhay@y@pwyethyt lagicgs et hoxyet hyl and the 2-i sopropoxyet hyl
radi cal s. Hydroxy-2-4C-al kyl represents one of the abovenentioned 2-4C-al kyl

radi cal s, b‘%%ok;?z ?é‘gﬁ;ﬂ !etp}éfs?e]n@s' Y o?th{lyb%%% dJn@&’bﬁé‘ Calk |%m§?§%% whi ch may be

nentloned (S I oXyprop
Phenyl - 1- 4840s{itRieq bys"c”ﬁﬁfdge ?Q?Yenﬁﬁﬁ‘&onﬁ? 11‘19@”‘%(5%?@ Wﬁ'éﬂwfichmwemt%% cal s,
whi ch is salestd hetbagbtiyy etoyybibylphd thadbmadoxyeyiangdasspanfvilety thes mbiboxyethtli oned ar e

t he benzyl t@@%t%%t@l@%@%%&oph@%&@l Saiciial ogen wi thin the neaning of the
invention is bromné or, in particular, chlorine or fluorine.

1-4C- Al kyl car bonyl repr esent s a radi cal which, in addition to the carbonyl
group, contiadrmy-2otealiyf reprprentaloos & therbpysmettione iR Galky tadieziglivbial is subafifutes Bpl e

whi ch may beydigftddeaesh bambbahel Rbybe hadbreals thel2-HGroAldiyl & aelayyoripiopn
represents gn_ amnmino radical which is substituted by one of the abovenentioned
1- 4C- al kyl car Bonyl radi cals. An exanple which may be nentioned is the

acetam do radical [CH3C(0)-NH]. 1-4C Al kyl sul phonylamno is, for exanple, the
propyl sul f @hgnlylardraky] E31dE $( 6r)e2ifltie Japoviethentiehdalyl A IKyoayitagemviich if ERBIBE¢0)y2NH- ] and

the net hyl %HﬂnPlQ&WAaﬁE&MIe& @H@%g) t?el\%rllor{e@gllecﬂ%l benﬁﬁé‘nd'tr% pﬁer@t@ﬁf‘é&{&alsr adi cal nade

up of two aryl groups, which are selected independently froma group

consi sting of phenyl and naphthyl, and which are |inked together via a single
bond. Aal Hhalpgdnmvithin the meahinhefithe irhye‘nt'wg isrhsenting qrtieparidyier. elgrine phsiotiepheny| radi cal ,
e.g. the 1,1-biphen-4-y1 or 1,1'- biphen-3-y1l radical. radicals conprising one

Ortt""o het ‘?r48%k2£§rbcg$ﬁl8ﬁ??s%ﬁts\9‘?ddgg| \%ﬁchﬁﬁko%ﬁ.&ffl trf(e gmoy"gro%f %Pa.n%%ﬂééfﬁﬁ' lng gf d
nitrogen, abovementloned 1-4C-alkyl radicals. An example w%%h ma?beementloned is the acetyl radlcalSI ngte bon

1-4C-Alkylcarbonylamino represents an amino radical which is substituted by one of the
abovementioned 1-4C-alkylcarbonyl radicals. An example which may be mentioned is the acetamido
radical [CH;C(O)-NH-].

1-4C-Alkylsulphonylamino is, for example, the propylsulfonylamino [C3H;S(O),NH-], the
ethylsulfonylamino [C;HsS(O),NH-] and the methylsulfonylamino [CH3;S(O),NH-] radical.

Aa1 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.

Aa1 may include, without being restricted thereto, the biphenyl radical, e.g. the 1,1’-biphen-4-yl or 1,1’-
biphen-3-yl radical.

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

which are selected independently from a group consisting of monocyclic 5- or 6-membered heteroaryl



1-1hl may include, without being restricted thereto, the bithiophenyl,

bi pyridyl, pyrazolyl-pyridinyl (particularly pyrazol-1-yl-pyridinyl),

i m dazol yl - pYPRWAMO3 particul arly im dazol -1-y-pyri di nyACI/ESR006/pee189

pyri di nyl -t hi ophenyl radical, e.g. the 5- (pyrl di n-2-y1)-thi ophen-2-y1 radical.
In a special detail, exenplary 1-1hl radi'cal s may i ncl ude

pyri di nyl - tdaicap b@mbyiking @e@r two-hEteiEtolls, Rackof Which it BéiEaeBmZneydroup Abrkistirsy o

het er oar yl g[qrd nr&g%ng%d&rfuraé}]daryl het eroaryl radical made up of a heteroaryl
group sel ect cf roup consisting of nonocyclic 5- or 6-nenbered

het er oar yl WP'&*H?FEé\W@dEPS V'§|ar?§‘9'8ﬁ%“ or two heteroatons, each of which is

sel ected fromthe group consisting of nitrogen, oxygen and sulfur, and an aryl

%r?up sel Ie%eﬁlai .ﬁgume%.meataang,@aﬁétﬁthagoQme tWth@;mé’wyl q;wr.d}aeﬁsﬂawl pynwreby sai d
eter oary

roups ar er v d. The Ahl
o car vaee R ket S PRaRNG; BB o ARGy SRR e G e ety ¢ o
t he par ent pw@lnédfmri&‘?ﬂygﬁﬁ@'e% e.gAthg Fripvriginiearh-thiarheydd-yheadicalof sai d Ahl radi cal s
refers to heteroaryl - phenyl radicals, e.g. 3-(heteroaryl)- phenyl or

4- (het er oay restricted
theret o, t e SRR pfEHEAvft (IR A BE AR bRl SUPHLZR T Lel 3, ant
may i ncl ud&°PREthbut bel ng restrict ed ther eto the furanyl - phenyl,

pyrazol yl - phenyl (e.g. pyrazol-1-yl-phenyl or 1H pyrazol-4-yl- phenyl)

'amsdgé()la?/l ag?g@?‘lletegﬁrglgryl r'améﬂé’zaglaryﬂﬂeﬁé}oaﬂh@myél bna&rupQ)yé haérgé@llggbggﬁ(écteﬁaﬁrﬂéﬁa: s. In
| | X Z -
PRt St e e S S S ME S S St S

further spéeraptoreeadhlof weishaprprlestey frath thergzayb eerlsistingepnifragen. @xgen and sulfur, and
3- (pyr azol adayilgroup B@Etydd, frofh-a Jeyb @drdlstirnkyof ﬁhephaﬁ%a.phtﬂw,(vwremdéanw&ewa)yr gaenyl ,

3- r|d|n4 ri I henyl ridin-3- henyl
3- EEIXI- pyr azg élf)p %Qﬁm%htOZ%hér % ?YB bg’nd?/a)zor) 4- §1 - h((-:-lrcl)yl | t |sy%o Be s%lat ed,

that each 5\‘“9/[“!16‘3‘?“%5‘6‘?3‘63? OW%QLE"Q?H'%W hP@"Brd'rﬂﬂé'a Sﬁ?’ é’f’"é?%%\f?”\ﬁpéreat ring carbon
atomto theowroiegwudi. Hari is optionally substituted by R6111 and/or R6112,

and is a nﬁrbgf'ﬁy@éﬂeﬁ:lb&fménp&%gd hhﬁ%@d:élscreérs t& %té@aryl-@ﬁé@l@gcﬁﬁlsuélé%t h’éié?&?rﬂ
(heteroaron%atll(% % ﬁr‘# r Cg % conprising one to t hree heteroatom; each
of which i & CYEEHEEPIEMTHEGPSup consi sting of nitrogen, oxygen and sul fur.
In one detail, fused, in -12 - particular benzo-fused, bicyclic 9- or

10- menber e(llhhﬂéﬁh@fﬁé}/\bithblﬂdéiﬁ@tjeﬁri&élirfﬁgrét&itﬁbg)helﬂﬁthtoﬂqetnhle@\enyil-Byriaﬂrrédicﬁ!dJ ar one or
two, heteroatons, each of which is selected fromthe group consisting of
nitrogen, oxygen and sulfur, are to be nentioned. Exanples of Hail include,

wi t houi t  bélSigptvAs A1 PRERCYIReYiBPY beiphiegfpieeHiygreto e WAM-Phegy r YEESY - PhNaz ol yI |

i soxazol yl {e.gpyyramol-yipherynir depgkyd-4-yitdhbray) oighzolyi-stehyi (g ohiydzpl- tyi-pieengl) ofl |

oxadi azol yhyrdhpiAciya@éad . pyridinyl, pyrimdinyl, pyrazinyl or pyri dazi nyl ;
and, in particular, the Stabl e benzo-fused derivatives t hereof, such as e.qg.
benzothlophenyl benzofuranyl i ndol yl , benzoxazol yl , benzothlazolyl,

i ndazol yl , lrtﬁemwﬁdetaite*emplarmﬁza@@b%a@mlnyluqe ?za@wzioy@tphwwé;{ryra,zolwmgmﬂ,tfir azanyl ,
qui nol i nyl (pyi&@aWhél dr BYdyridisuipRaz ol i nyl , qui noxal i nyl , phthal azi nyl or

cinnolinyl; and purinyl, indolizinyl, naphthyridinyl or pteridinyl. In a
speci al det ai | exenpl arY Hari radical s may i ncl ude yridiny lzi benzi m dazol yl ,
benzoxazol ;ﬂaf“’lﬁ?h%ﬁ'ﬁ'r‘jﬁﬁyIexew/ﬂﬂﬁ?%‘iﬁﬁéﬁ}’l'm%ﬂ?’ %@69'913" "PRYYh*-gpyragel4r,

pyridin-2-yi- phqnyﬂ’4 @yrivin3-w)kphemy Bi(airidin-4-yN-bhenbesqpyivirdag eihe @4, \BHpyribiedzOx azol - 2-yl ,
benzof ur anygesyyil UL ARy 4-(RENFRENLARRSHr 2- Yl . benzot hi ophen- 3-yl ,

i ndol- 2-yl, i |¥ do %?yl oryg{andél- 3?% I'n ayg?u‘??her speci al detail, an

exenpl ary an 1 radical may be indolyl, such as e.g. indol-2-yl, indol-3-yl or
i ndol- 5-yl ltisyepe $t?te<atffamat0hefrthesrp@@|8d:ih1@ed &l llis bapdecoxeferpbhayiy a Hizd darboadiovdd nay be
pyridinyl, tewehenas. e. 9. pyridin-2-yl, pyridin-3-ylor pyridin-4-yl. As further
exanples of Hari, the R6111- and/or R6112-substituted derivatives of the
abovenentioned exenplary Hari radicals may be nentioned. Harl-1-4C- al kyl

st ands f or H81és PfoalyesubiBNas ¥ RE11dfadorROAZ a1dds f mparsydapdused piexslicss 1%, ~ net hyl ,
ethyl or prepyéred sshsthiet (Heetbalynaty eetebaryihalicabomenegohonededatetoatadi eah s, such
as e.g.im dagmhyd sele@t@@ﬁérmhg@t%g;l) Ydnsisting @it erpﬁxyﬁé(r{é‘n‘alsm}ur Mhelubgi, kiske ior the
substituted derivatives thereof. As exanpl'es may be nenti oned, W|thout bei ng
restricted thereto, pyridinyl rret hyl (e.g. pyridin-3-yl-net hyI)

i m dazol yl met hyl, pyrrolylmethyl, 2-imdazolylethyl (e.qg.

2-imdazol -5-yl-ethyl), 2-pyridinylethyl, 3- (benzofuran-2-yl)propyl,

3 (benzi mdazol 2- yI)propyI 2 i ndol yl et hyI (e. g. 2 i ndol- 2 yI et hyl or

L Y | DY PR | LI B B IR T PR [ L L B | IR N I Y | ~ -1 IR T PR



In a special detail, exenplary Harl-1-4C alkyl radicals may include

pyridinyl meth (e.g. pyridin-3-ylmethyl, pyridin-4-yl-nmethyl or

pyri di n-4-ylwﬁgré?0ﬁ/§)-'f9)‘03 2-pyri di nyl et hyl (e g. 2-pyridi n- PCJIEPEH0p{)6Y89

i ndol yl met hyl (e.g. indol-2-yl-nmethyl, i@dol- 3-yl-nmethyl or indol-5-yl-nethyl)
or 2-indolylethyl (e.g. 2- indolyl-2-yl-éthyl or 2-indolyl-3-yl-ethyl). - 13 -
I n adf urt heérh(ﬁ@e&inlad) -fugke, Bitylclic SBKlemphéMbyérelﬂihbtalﬁ)larylladﬁi(ﬁis&brkb‘rlsmg asb teadres, irmy 1 ncl ude
pyridin-3

i ndo1- 2-yl ¥£H|JTEFP>édrt\AByMi %%Jéacﬁhﬁ?%}ﬁ is s'eggti nhﬂ h}%uéﬁ%%lstﬁg gfmltroHen

dol y1- 2- yl 8VESN dngisuiyr af?dane@%ﬂd @PH‘Q'PS of|Hgr i WéJdEdWe%tbem repigied BefPal
1-larl-1- 4fbl<mh¢wl furany!, pysolylooxbmeplys tsakazdlyl, pyreably!t imiapupt, thimlylHasttiadoly!, bianwed

preferably oyadez@yl rtmgazs@r mg\nﬁtpm'a le tpk)e2|4y1 &Q,yadalsw amel |@Béﬂ1cu@@1e%(§g@dl ment of
t hose Har1-1- bi cyclic

e R R e bV A
nmoi ety i s perapBipzahll.yndpesivt eenzimidagld, bﬁﬂzmxazpklybenmtmwwP@Zﬁurééﬁﬂldcwmpiw@ at om of
the ring cesgirosdyngui2ein@r quidkinheh@aeatyDsrEinndipide burdpbiadhizmnt of those

Har 1- 1- 40-%&%1%” p(;%% iSav N Which the Han 1 noiety is a fused bicyclic ring
contai ning a rmn refers to those radicals, in which the Hari noiety
is preferably bonded to the 1-4C-al kyl noiety via a carbon ring atom of the
benzene ri ivga spelaal Aetsit, axet®lafyottar Braficakoosychdiwcle byridoy!, Enaeitbatye denmsadiyir at ed

het er oar orra&azeruwahme%mme%mgd RSy, sgchtéare%epy}aeherypa;r@myl SafhAfi, Which is

| ected f t I f Har 2
D e R T A
thiazol e, pgBehirrieoPeY) Nfetizdardple;y pyrazoYe, triazole, thiadi azol e, oxadi azol e,

pyridine, pyrimdine, pyrazine or pyridazine. In a special detail, an
exenpl ary ring. s of
formul a | Wvﬁrtﬁeﬁgdeggggﬁ'gé Qﬁeﬁ% ﬁ%?%ﬁ‘g&%%@hﬂ; {h%e ?dp(ﬂbog : Magdﬁl r’qroup Vi a

the noi ety AN9%g¥1 may i ncl ude wi t hout being restricted thereto,

2- am nophenyl substituted by R71 and/or R72. Naphthyl, alone or as part of
anot her gr QEn a*uﬂﬁér@?&%l Jb@éﬂ@nr@er@@ary’mﬂ- I8 nﬂa@@gﬁ\lﬂ@lnﬁ%ugh yéeg lpﬂ‘ldtn%| meani ng of
t he present |nv is to be understood at, when two structural
portions of’fhe yé%ﬁﬂ%%’h%ﬁ' according to this invention are linked via a
constituent which has the neaning "bond", then said two portions are directly
attached t as armdrleimpls arf Bar$itiegtea 1 D andlor ReM 2gR Redituak derivalives 6 tey dvevementonB®Nt | oned

the heter o%)yeﬂpqa% rﬁ}éggalm 46%%0”@8” einrefer to all of the possible isoneric
he

forms thereo eteroc ic groups nmentioned herein refer, unless
otherwi se noted, in particular to all of the possible positi onal i soners
t her eof . Thias;1-40mtkyestandpioeonetohibe tigvem@yioned y4Cearkypydicath sugh as @.onthyoethas part of

anot her gr Qﬁljp I E\ﬁ)gt“lqgésb £ bﬂhé“abgverrlélnmongyﬁérq'réahcgﬂs Bégrchaa@@ ngdanl)n 4- yl WO
2007/ 039403PCT/ EP

0 are
S obot 1 Lot Qe dgo Ere?f@wv' s e SR bt e B Bt REPTRE: Y o o
any possi bbemp@@mdl, withoutPliag tealripetpereiocoyddionmathyl @loomvadios-yametpdr t  of ot her
groups, nemiio@mhef@r BirolyiReyybBinsddbsidttyie@02-Dyadh &iyi-etgy )y 2pyraisthyi taent s or

pa: g“:} mf' fﬁ%Hioﬂfrangzr-;%BByL HOLERF195 B HML5E 200 6myi . o, 3MaoSNEH L L ARLS. T ng
carbon a Oyl-ethyl), indolylmethyl (e.g. indol-2-yl-methyl, indol-3-yl-methyl or indol-5-yl-methyl), 2-

benzimidazolylethyl (e.g. 2-benzimidazol-2-ylethyl ), benzimidazolylmethyl (e.g. benzimidazol-2-yl-
methyl), and the like.

In a special detail, exemplary Har1-1-4C-alkyl radicals may include pyridinylmethyl (e.g. pyridin-3-yl-
methyl, pyridin-4-yl-methyl or pyridin-4-yl-methyl), 2-pyridinylethyl (e.g. 2-pyridin-3-yl-ethyl),
indolylmethyl (e.g. indol-2-yl-methyl, indol-3-yl-methyl or indol-5-yl-methyl) or 2-indolylethyl (e.g. 2-
indolyl-2-yl-ethyl or 2-indolyl-3-yl-ethyl).



The heterocyclic groups, alone or as part of other groups, nentioned herein
may be substituted by their given substituents or parent nol ecul ar groups,
unl ess ot herWP3W7AHIEd, at any possibl e position, such ZETEP06/B618ny
substitutable ring carbon or ring ni tro_g1t%r] atom Rings containing

guat erni zabl e i mno-type ring nitrogen atonms (-N=) may be preferably not
quat em zed Ifuittee sRcibifeanekenfiPary HATQ1ACIakQIRITtaR e Tclye $yR@n-BBAhétaN kidin-

substituents, rent.  apl oqr o ARy 1 pcyclic ring
wth unsat F3r R s Mo B a2 0L AR e AR A R R A BT e
atom(s) to°SUOl $Ngo R/ -ences. When any variable occurs nore than one tine
in any constituent, each definition is independent. Suitable salts for

conpounds  @find BatekiQk MU kRichi Har GRRERR) NGk ©Be SRS tilat b b&HonHaA 8 béMaba aci d addi ti on
salts or all r mention nmay be nmade of the

salts with pases. Part I
phar nacol oﬁﬁeEeéa]%|y>y'atac{|”8F%E‘?”ea?‘?”hté?Fﬁ§ﬁ4(§égﬁ’ﬁ@°'83y'gani c acids and bases custonmarily
used in pharmacy. Those suitable are, on the one hand, water-insoluble and,
parti cul ar oyie eMBddefens® kHobd 18aratitd-ar@ddidida®Nn GREH the Mért horEiigksfusdddity@is rind Or

exanpl e, hygrg Jb'aOJeinEen@ﬁlj]gS’ﬁfebé’tg'Eh%?J AL Fs, %%3%8 lth%hl%ﬁﬂmgt)i/ & Br%%tagl pBhdeli tC aci d.,

sul phuric acid, "acetic acid, citric acid, uconi c aci zol ¢ aci d,

2- (4- hydr o¥FIATASY| THLN YRR C2raed "9 2RMtS) I'F ENBEMATIsIng NG AiTBAS f‘%?/Pﬁ‘t?f“Saci d, maleic
acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid,
tartaric aghémer8BRiMhdnt G®ote H&I-SAELfkyIRsdidrs, ih RhERE R RRRAIi€a Addhicyciic

met hanesul phoni c. acid or 3- hydr oxy- 2- napht hoi ¢ i t he ‘aci ds hejin npl oyed
iablpadad bl S AT Ak b R R e R S gk

concer ned e tépedimeigtyois adaibehringstam ¢fdhedhesienedns- i n an equi nol ar
guantitative ratio or one differing therefrom On the other hand, salts with
bases are ; ' ' ' - ' . f salts

w th bases Hggggﬁ%ﬁ%%gﬂﬁgcﬁéf H6ttﬁlértt%pedsugg%t%%ds%g%%gésrﬁ%ﬂ%}%ccgﬁ@%h\gﬁ% um ni um
magnesi um "Y§et"giRTQIMS AL M IS PRBHIHTCAEN IO FRPTIHPhOT BiFPeeal P¥genifed &t 0o, t he
bases bei nglaemgly dyiede, withastlleingpeseio@n tiete®nthiophean, ogapaie nedxazolethimndlé, isathiavae,r at i 0 or
one di fferifgh-bibek@EdiO Mazcrahiiadhlé, GRaciz8e, WikiHet BRhRINE WyraPhesHGRYR. Cal  uses
but which can be enployed, for exanple, for theisolation, purification or
preparation of free conpounds of formula | or their pharmaceutically

accept abl e Insairedal defpib anpegpianydiakdedical may depyridihar nacol ogi cal |y i ntol erabl e
salts, which can be obtained, for exanple, as process products during the
preparatio f . i , i nvent i i 11 al

scal e, ar e'&é@ﬁ&%?{fg?%? ggp ﬁ%ﬁ&n@@%gowﬁgg?F%/ntatgdoioEnregﬂfog%éwgﬁ%ydagg%ﬁieses known
to the per §OH Y&INFMEEYi/h CYHdnay eludadEaubReHly resyicied Biereto: $-aRinericBy estiyed
conmpounds of Rfioanaiat B72l of the invention as well as their salts may contain,
e.g. when isolated in crystalline form varying anmounts of solvents. |ncluded
within the s e of the invention are therefore all solvates_and in particul ar
2l | hydr at BETOD £  SpBI DTS PGt AN PRGe BT 28 T Eo7 Yat es and i n
particular all hydrates of the salts of the conmpounds of fornula I. In one
enbodi ment ifhe idnfhgioNte fresedninvenidnt iSis @f betuh@er&eaPBAINGHEN o strOdtiFR|partibnsion@E ude
salts of compoy %oc%ﬁinfg(?ﬁmé'in@erlu Mrtemn%gggigg%ﬁ'lsﬂﬁ%n?wﬁ% r%; tr}%WetaF\ﬁ" B tnchne

i nvention includes a qoncelvaBIe pol'ynmorphic fornms o he cofrpounds of the
present i nTRMMOHATPNS R HreCtl Gitarpeddo feater Y& a gRge ANt ures thereof. The
substituents R61 and R62 of conpounds of fornmula | can be attached in the
ortho, neta QheRalsPARdNOMeMbhdY tme%ﬁé@&%cn& GolifanRidAd AGeiPRE Il Bf thd) Whi ch the
phenyl ri ng I Ibondedf to Ti, whereby preference is given to the attachenent in
the neta o ?SS%SH%%“EEH APy °h the para position. In another enbodiment, An is
phenyl whi dhe hetereayelio grousspantianed tergjy refp, unlegshasirenkise otadf ie partivtiar fogll githeen t o t he

at t achementogbleB6tionhs idoherstRtcar. or para position with respect to the binding
position i j Y | S e Ti _enpodi nent,
A 15 pheny et 2anDE DERrdh Byl dyh ARl el o ¥l PO Bl P e 16
t he attach&n®ffindy RgPYi94¥e para position with respect to the binding
position in which the phenyl ring is bonded to Ti. In still yet another

enbodi ment, An is phenyl which is nono-substituted by R61, whereby preference
is given to the attachenent of R61 in the neta position with respect to the

bi ndi ng position in which the phenyl ring is bonded to Ti. Conpounds accordi ng
to aspect 1 of the present invention nore worthy to be nmentioned are those
conpounds of formula | in which



Rli s hydrogen, or 1-4C-al kyl, R2is hydrogen, or 1-4C-al kyl, R3is hydrogen, or
1-4C-al kyl, R4i s hydrogen, or 1-4C-al kyl, R5is hydrogen, or 1-4C-al kyl, R6is
-T1-Q1, in WPeHHHE a bond, or 1-4C al kyl ene, Qlis AnPCAEP2006p601899r Ah1, in
whi ch Anis phenyl, or R61-substituted ph%r]yl, in which - 16 - R6lis

1-4C-al kyl, or -T2-N(R611)R612, in whi ch'%ither T2is a bond, R611lis hydrogen,

1- 4C- al kyl cophead whichdle adtidally subdtitudarad sthted Geraih kiydy be biibstitte & inidRiotnesvisel t her a

monocycl i c A-menbered, unsat yrated heteroaromatic ring conprising one, two or
t hree het ernogt’orrs,%ea'c%%o%ov\hi ch is selected fromthe group consisting of

ni trogen, oxygen and sul fur, or a nonocyclic 6-nmenbered unsaturated
het er oar onfité @arbobyTliy oppraiose Prgps PARof@thet guoupa, rtenb@en hakio mey besubstitutadsg thelbi cycl i ¢

9- menber ed Gyas@abEREE & RRHEHAALRPGEILS, UnleBottRIRY Hoftk NG 2 BbstilBie Ahg tdHaRe
het eroat ons, each of which is selected fromthe group consisting of nitrogen,

oxygen and 28001 f ur, or a fused bicyclic 10-nenbered unsaturated heteroaronatic
ring conprising one or two heteroatons, each of which is selected fromthe
group consirad hdtGoddlic BlolifsPGEra,or BXBRNotRIIGroSibd, MbiftionedM@rein may be substituted by

their 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 quaternizable 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) to 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 salts or
all salts with bases. Particular 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 salts with acids such as, for example,
hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulphuric 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,
titanium, ammonium, meglumine or guanidinium salts, here, too, the bases being employed in salt

preparation in an equimolar quantitative ratio or one differing therefrom.

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

acceptable salts, are also included.



R612i s hydrogen, 1-4C-al kyl, or hydroxy-2-4C-al kyl, or R611 and R612 together
and with inclusion of the nitrogen atom to which they are bonded, forma

het erocycl i VP2HFH% , in which Hetlis norpholino, or TSTEPIOAEEHKy| ene,
R611i s hydrogen, 1-4C al kyl, phenyl-1-4C,al kyl, or Har1l-1-4C-al kyl, in which
Han 1lis either a nmonocyclic 5-nmenbered unsaturated heteroaromatic ring

conpri si ng PA@@acologlal® intdididbResalte WRitiEh BB BbtaiRRCdr &ampbi 6 procss peketd ®end rom t he

group consi %}ﬁu're[aQraEPofn ofink E&%%Unds%é%% t@tﬂgm%ﬁk £nLHn an%u&r J@JA%%Yr& LAnGer@d rﬁ‘?d"ber ed

unsat ur ate eroaromatic ring c rising o rogen atons, or
fused bi cyE’I‘alr@a@'oﬂ‘%ﬁlﬂ%@ieégﬁ'e&ﬁ'ésé’é’ﬁfoé‘iséﬁ ’1‘9%‘1’%@8“3@6??9.’1 ?k&'e‘?'ﬁﬁ‘ﬁ’aétorrprl sing one, two
or three heteroatons, each of which is selected fromthe group consisting of

ni trogen, QXM%EHY t@a@e@yﬂm%%dgeqme @mﬁo&ﬁayofbarﬁmgh bf(ehemem%ma&waplasm%wn%ed
heteroaromatic rin

or
ol coran T Pl ki el R RGeS o8 i e BEeRE D et ERGc v S ro12i s
hydr ogen, ®ttagnyanigpare herefasedt oXyated anGingpikiglar abeVdR@ﬁPftaﬁdonR@mispb‘gmulﬂér and
W t h i ncl usé vl Bl tdheatediahd 0 @aticual BMydiaes BhthEdnitd brene dmpolensietnulh or m a

het erocyclic ring Heti, in which Hetiis norpholino, Aalis a biphenyl radical,
-17 - 1-1hlis a bi pyrazol yl - pyridi nyl, im dazol yridinyl, or
pyri dinyl - {MHi"8 B e”F%fdn'%'é‘fe”t'oﬂh%?t%"fzﬁ“eﬁ?”f’%”F‘M f%rﬁkﬁﬁﬂ/'f‘c'“‘%??' ff)?%pmﬁ}‘?ényl or

i m dazol yl efrbeniall witliideahloric acid.

Furthermore, the invention includes all conceivable polymorphic forms of the compounds of the

present invention in pure form as well as any mixtures thereof.

The substituents R61 and R62 of compounds of formula | can be attached in the ortho, meta or para
position with respect to the binding position in which the phenyl ring is bonded to 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, Ar1 is phenyl which is mono-substituted by R61, whereby preference is
given to the attachement of R61 in the para position with respect to the binding position in which the
phenyl ring is bonded to T1.

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

the phenyl ring is bonded to T1.

Compounds according 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-alkyl,

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

R6 is -T1-Q1, in which

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

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

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



R7i s hydroxyl, or 2-am nophenyl, and the salts of these conpounds. Conpounds
according to aspect 2 of the present invention nore worthy to be nentioned are
t hose conpotM@30003% B nula | in which Rlis hydrogen, or PETAE2WPR4HIS ROj

hydr ogen, or 1-4C-al kyl, R3is hydrogen, ol 1-4C-al kyl, R4is hydrogen, or
1-4C-al kyl, R5is hydrogen, or 1-4C-alkyl, R6is -T1-Ql, in which Tiis a bond,
or 1-4C al kgt enes 1 Q¢ iafkylAst - T2ONREAIRE 120 whierch Ani s phenyl, or R61-substituted
phenyl, in W[gich R6lis 1-4C-al kyl, or -T2-N(R611)R612, in which T2is a bond,

or 1-4C al k ene, R611is hydrogen, 1-4C-alkyl, or Harl1l-1-4Cal kyl, in which

Hani s i mi ddzol yI'$2B¥Hzi mi dazol yl, indolyl or pyrrolyl, R612is hydrogen, or
1- 4C- al kyl Re¥aliis hyairdgemhaaydkyl giebhyg-di4C-alkyl, or Har1-1-4C-alkyl, in which

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

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

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

heterocyclic ring Het1, in which

Het1 is morpholino,

or

T2 is 1-4C-alkylene,

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

a monocyclic 5-membered unsaturated heteroaromatic ring comprising one, two or three
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, or
a monocyclic 68-membered unsaturated heteroaromatic ring comprising one or two nitrogen
atoms, or
a fused bicyclic 9-membered unsaturated heteroaromatic ring comprising one, two or three
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, or
a fused bicyclic 10-membered unsaturated heteroaromatic ring comprising one or two
heteroatoms, each of which is selected from the group consisting of nitrogen, oxygen and
sulfur, and

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

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

Het1 is morpholino,

Aa1 is a biphenyl radical,



R7i s hydroxyl, or 2-am nophenyl, and the salts of these conpounds. Conpounds
according to aspect 1 of the present invention in particular worthy to be
ment i oned artO2WE8¥*Bonpounds of fornula | in which Rli SORFERYEEIISOR2i s
hydr ogen, R3is hydrogen, R4is hydrogen, B5is hydrogen, R6is -T1-Ql, Aal, Hhl,
or Ahl, in which Tiis a bond, or 1-2C alkylene, Qlis Arl, in which Anis
phenyl( or HR61- sislbsbyridyt Bebzpiagnytinyi, infidaably HhridRGL brspyddirnapreyy I{]adgél
-T2-N(R611 12, 11i s hydrogen,

)Aﬁep |s B&ngcpn?rﬁl F)ﬂ I)/I ;iqa%/i orl-r;gd §olﬁﬁpﬁ%plqadu§p

1- 4C- al kyl 7 phen i n Which

|s hydroxyl or 2- amlnopheny,

and the salts of these compounds.

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

compounds of formula |

in which

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

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

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

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

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

R6 is -T1-Q1, in which

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

Q1 is Ar1, or Aa1, in which

Ar1 is phenyl, or R61-substituted phenyl, in which
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 is hydrogen, or 1-4C-alkyl,

Aa1 is a biphenyl radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

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

Q1 is Ar1, in which

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

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

either



Hailis pyridinyl, benzimdazolyl, benzoxazolyl, benzofuranyl, benzothi ophenyl
or indolyl, and R612i s hydrogen, 1-4C-al kyl, or hydroxy-2-3C-al kyl, or R61l1
and R612 t og¥éPRYO¥AY wi th inclusion of the nitrogen at SRI/EPAMNAIEY t hey are
bonded, forma heterocyclic ring Heti, ipn which Hetlis norpholino, or T2is
1-2C al kyl ene, R611lis hydrogen, 1-4C alkyl, phenyl-1-2Calkyl, or

Har 1- 1- 2C- abkyl ,iskBothi ch Han 1lis pyridinyl, benzim dazolyl, benzoxazolyl,

benzof ur an be LORher i, ndal yl . ReL21S ogen, 1-4C-al kyl, or
hydr oxy- 2- %:1-1al k@ﬁﬁ%lﬁp’Eg%%lh%{e%?%et%%l’e%rﬁ%?‘ ?%%b\?’t'ﬂ%ﬁ%cl usi on of the

ni trogen at®8th t®PHRAMEHPerHBYZRYE CHBAFEW PPRrohTaaY P e tRpR Yl € MiPHgE et i, in

whi ch Het i R812voriphwldger 1-48alkyisoranydrpyykeedBralkyt,adi cal , Hhlis a bi pyridyl,

pyrazol yl - yrd1diapyke12itdte@arznl Vs iRdtslof lofthd nitrdden B¥I1 & IWA¥A mEir@pREY borh@di cal ,
Ahlis a pyridinyl -tephenél.h BT az%%l - phenyl, or imdazolyl-phenyl radical, R7is
hydroxyl, or 2- alahEEHeiA Wi Ae salts of these compounds. Conpounds
accordi ng tletlaspeoerroligd. t he present invention in particular worthy to be

mentioned are those compounds of formula | in which Rlis hydrogen,
T2 is 1-2C-alkylene,
R611 is hydrogen, 1-4C-alkyl, phenyl-1-2C-alkyl, or Har1-1-2C-alkyl, in which
Har1 is pyridinyl, benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl or indolyl, and

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

heterocyclic ring Het1, in which

Het1 is morpholino,

Aa1 is a biphenyl radical,

Hh1 is a bipyridyl, pyrazolyl-pyridinyl, imidazolyl-pyridinyl, or pyridinyl-thiophenyl radical,
Ah1 is a pyridinyl-phenyl, pyrazolyl-phenyl, or imidazolyl-phenyl radical,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

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

Q1 is Ar1, in which

Ar1 is phenyl, or R61-substituted phenyl, in which
R61 is 1-4C-alkyl, or -T2-N(R611)R612, in which
T2 is a bond, or 1-2C-alkylene,

R611 is 1-4C-alkyl, or Har1-1-2C-alkyl, in which
Har1 is benzimidazolyl or indolyl,

R612 is 1-4C-alkyl,

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.



R2i s hydrogen, R3is hydrogen, R4is hydrogen, R5is hydrogen, R6is -T1-Ql, or

bi phenyl, in which Tiis a bond, or 1-2C-alkylene, Qlis Arl, in which Anis

phenyl, or R¥Q2UEB¥H% ut ed phenyl, in which R61lis 1-4C DCEFP200§/p66189

-T2-N(R611) R612, in which T2is a bond, On{Q 1- 2C-al kyl ene, R611lis 1-4C-al kyl, or

Hari-1-2Cal kyl, in which Han 1lis benzinidazolyl or indolyl, R612is

1-4C-al kyl, R7is hydroxyl, or 2-am nophenyl, and the salts of these conpounds.

-19 - Conp C i t f N i i .

part cul ar CUp TRE PO AL kDR B pekefh bl B ASERAL BY RO Rk P DS 1
are those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

(@) is Ar1, in which

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

T2 is a bond,

R611 is 1-4C-alkyl, and

R612 is 1-4C-alkyl,

or

T2 is 1-2C-alkylene,

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

Har1 is pyridinyl, or indolyl, and

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

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

Het1 is morpholino,

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

Hh1 is a pyridinyl-thiophenyl radical,

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

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

are those compounds of formula |

in which

R1 is hydrogen,
R2 is hydrogen,
R3 is hydrogen,

R4 is hydrogen,



Rli s hydrogen, R2is hydrogen, R3is hydrogen, R4is hydrogen, R5is hydrogen,
R6is -T1-Ql, Aal, Hhl, Ahl, or benzyl, in which Tiis a bond, Qlis Arl, in
whi ch Ani s pPH@AYI/039¢3 R61-substituted phenyl, in which RETEL2000AGIY Kyl | or
-T2-N(R611) R612, in which either T2is a pond, R61lis 1-4C-al kyl, and R612is
1-4Cal kyl, or T2is 1-2C al kyl ene, R611is "hydrogen, 1-4C- al kyl,

phenyl - 1- 2@sal ky hydadgediari - 1- 2C-al kyl , in which Hailis pyridinyl, or indolyl,

and R612i s By dr ogef.qLsdGnfl! di¥hzyOF Wh¥Ar 0Xy- 2-3C-al kyl |

T is a bond,

Q1 is Ar1, in which

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

T2 is methylene,

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

and the salts of these compounds.

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

formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

Q1 is Ar1, in which

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

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

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

Har1 is pyridinyl or indolyl, and

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

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

Het1 is morpholino,

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

Hh1 is a pyridinyl-thiophenyl radical,



or R611 and R612 together and with inclusion of the nitrogen atom to which

they are bonded, forma heterocyclic ring Heti, in which Hetiis norpholino,
Aalis 1,1 - OVRRUAIINA or 1,1 -Dbi phen-3-yl, Hhlis a pyri FCGHRAP24HPEMeny|
radi cal, Ahlis a 3-(pyridinyl)-phenyl, (pyrazolyl) phenyl,

4- (pyridinyl)-phenyl or 4-(pyrazolyl)-p enyI radi cal, R7is hydroxyl or

2-am nophenyl , andsytadinmlohsenydB-(dyhesq) @@mpauﬂﬂﬁmw;&ﬁnpunQ§wa@@qm&mmg to aspect
2 of the present_, bﬁyentlon in nore particular worthy to be nentioned are those
conpounds of formula | in which Rlis hydr ogen, R2is hydrogen, R3is hydrogen,
R4i s hydrofén, &yl gR5128RPP¥gen, R6is - T1-QL, bi phenyl, or benzyl, in
which Tii sasd tb@$]5(|_i$ of these compounds.

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

compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

Q1 is Ar1, in which

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

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

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

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

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

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

Het1 is morpholino,

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

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

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

R7 is hydroxyl, or 2-aminophenyl,

and the salts of these compounds.

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

compounds of formula |



Qlis Arl, in which Anis R61-substituted phenyl, in particular 4-(R61)-phenyl,
in which R61lis nethyl, dinethylamno, or -T2-N(R611)R612, in which T2is

met hyl ene, REQ290403d9hyl or 2-(indol-2-ypethyl, R612is RETHPRO/EHIE hydr oxyl ,
or 2-am nophenyl, and the salts of these2 conmpounds. Conpounds according to
aspect 1 of the present invention to be @r'rphasi zed are those conpounds of
formula 1 inwnddi ch R1li s hydrogen, R2is hydrogen, R3is hydrogen, R4is hydrogen,
R5i s hydrogen, R@hﬁjr&y_-(\)l, Aal, Hhl Ahl |, or benzyl, in which Tiis a bond,
O0lis Ar1l, |Rr21 whi ch AR S phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which

is hydrogen,
R3 is hydrogen,
R4 is hydrogen,
R5 is hydrogen,
R6 is -T1-Q1, Aa1, Hh1, Ah1, or benzyl, in which
T is a bond,
Q1 is Ar1, in which
Ar1 is phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which
R61 is methyl, or -T2-N(R611)R612, in which
either
T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

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

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

R612 is hydrogen,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is methyl,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is 2-hydroxy-ethyl,

or

T2 is methylene, and

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

Het1 is morpholino,

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

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

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



R61lis methyl, or -T2-N(R611)R612, in which either T2is a bond, R611lis nethyl,
and R612is nethyl, or T2is nethylene, R611lis hydrogen, nethyl, isobutyl,
benzyl, HariVeem$2403or 2- (Har 1) -et hyl in which Hanis pyGIEPAPP/06I8% ndol yl ,
and R612i s hydrogen, nethyl, or 2-hydroxy-ethyl, or R611 and R612 together and
with inclusion of the nitrogen atom to Which they are bonded, forma

het erocycl Re ri ngnhydedxil, i n which Hetiis norpholino, Aalis 1,1'-biphen-4-ylor

1, 1' - bi phen: 3 i Ldi nyl -t hi ophenyl radical, -21 - AMs a
3-(pyridi n;%rlufih% ag%weéséfc?hﬁ’g%{@%ol yl)-phenyl, 4-(pyridinyl)-phenyl or

4- (pyrazol yl)-phenyl radical, R7is hydroxyl, or 2-am nophenyl,

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

those compounds of formula |

in which

R1 is hydrogen,

R2 is hydrogen,

R3 is hydrogen,

R4 is hydrogen,

R5 is hydrogen,

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

Q1 is Ar1, in which

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

T2 is a bond,

R611 is methyl, and

R612 is methyl,

or

T2 is methylene,

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

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

R612 is hydrogen,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is methyl,

or

T2 is methylene,

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

Har1 is indol-2-yl, and

R612 is 2-hydroxy-ethyl,

or

T2 is methylene, and

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

Het1 is morpholino,



and the salts of these conpounds. Conpounds according to aspect 1 of the
present invention to be nore enphasi zed are those conpounds of formula 1 in

whi ch Rlis WAPWHEHI03R2i s hydrogen, R3is hydrogen, R4is R¢JEPHYE/Aco18%5| s
hydrogen, R6is -T1-Ql, Aal, Hhl, Ahl, or 4benzyl, in which Tiis a bond, Qlis
Arl, in which Anis phenyl, 3-(R61)-phen'ﬁ , or 4-(R61)-phenyl, in which R61lis
nethyl, or Aaf2- N§ ReLhRE4-L,or it w-siaechyiei t her T2is a bond, R61lis nmethyl, and
R612i s met il . oL s T3k BE-Mb Ay,
Ah1 is 3-(pyridin-3-yl)-phenyl, 3-(pyridin-4-yl)-phenyl, 3-(pyrazol-1-yl)-phenyl, 3-(1H-pyrazol-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-4-yl)-phenyl, 4-(pyrazol-1-yl)-phenyl or 4-(1H-
pyrazol-4-yl)-phenyl,
R7 is 2-aminophenyl,

and the salts of these compounds.

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

combination of more of the following embodiments:

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

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

compounds of formula I, in which R7 is hydroxyl.

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

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

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

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

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

compounds of formula |, in which R6 is Aa1.

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

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

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

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

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

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



R611i s hydrogen, nethyl, isobutyl, benzyl, Han-nethyl, or 2-(Hari)-ethyl in
which Hariis pyridin-3-yl, pyridin-4-yl, indol-2-yl, indol-3-ylor indol-5-yl,
and R612i s HVEPQ?@/@??,“O%H hyl, or 2-hydroxy-ethyl, or R61FPCAAF2REIP1$0get her and
wi th inclusion of the nitrogen atom to%\%ﬁ;ich they are bonded, forma
heterocyclic ring Heti, in which Hetiis Morpholino, Aalis 1,1'-biphen-4-ylor

1, 1' - bi phep-3thyd embbiihir® obthd ypbeHdB actoiing td the @ pdaanm@ntoh relddtlb Sose

3-(pyri din; %%ﬁno@%ﬁ%%uﬁl QVRXMH' hérg%&l}?ggb‘éﬂ%édb 6(1 %é‘éé?l: do]szth ;‘e“y'

3-(1H pyrazo I n-4-y henyl ,
4- (pyrazol rsfpi?)toﬁ}?é’ﬁg‘?lngé}?s'“&” (”ﬂ%g hﬁi’B"r‘”y'zf'”%%Pﬁ'PPéH "R7is hydroxyl, or

2-am nophenyl, and the salts of these conpounds. - 22 - in which Rlis
hydr ogen, RRiref b ABER of t(RBESnoBYAE 988MRIng BAhS prBAI ABRN RésSo sl ogen,

compounds of formula |, in which R6 is Hh1.

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

compounds of formula I, in which R6 is Ah1.

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

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

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

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

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

R6 is Ar1, in which

Ar1 is R61-substituted phenyl, in which

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

T2 is a bond.

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

R6 is Ar1, in which

Ar1 is R61-substituted phenyl, in which

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

T2 is 1-4C-alkylene, such as e.g. methylene.

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

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

R6 is Ar1, in which

Ar1 is any one selected from the group consisting of

3-methyl-phenyl, 4-methyl-phenyl,

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

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

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



R6is -T1-Ql, Aal, Hhl, Ahl, or benzyl, in which Tiis a bond, QlLis Arl, in
whi ch Anis phenyl, 3-(R61)-phenyl, or 4-(R61)-phenyl, in which R6lis nethyl,
or -T2-N(ReM9RHTH3943n which either T2is a bond, R611is PedtERy106/06eHY R612i s
met hyl, or T2is nethylene, R611is hydr Ogﬁ%n’ i sobutyl, benzyl, Han-nethyl, or
2-(1-larl)-ethyl, in which Han lis pyridin-3-yl, pyridin-4-yl, indol-2-yl,
i ndol- 3- yl axn-BetRiarhingmeth@Rshet LANSsobytdlamigemethay-phédi s net hyl ene, R61lis methyl,
or 2- (Har i ky@tdd¥dinyintthy Wil mbRR-chb, 3 Ao ety ANh-Rah Al RedTBL hy !,
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-indolylethyl)-methyl-amino-methyl]-
phenyl,
3-[N,N-(2-indolylethyl)-(2-hydroxyethyl}-amino-methyl]-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 I, in which

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

R6 is Aa1, in which

Aa1 is a biphenyl radical.

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

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

R6 is Ha1, in which

Ha1 is a pyridinyl-thiophenyl radical.

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

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

R6 is Ah1, in which

Ah1 is a 3-(pyrazolyl)-phenyl, 4-(pyrazolyl)-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 |, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is hydroxyl.

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

compounds of formula I, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is Cyc1.

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

compounds of formula I, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is 2-aminophenyl.

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

compounds of formula |, in which R1, R2, R3, R4 and R5 are all hydrogen, and R7 is aminopyridyl.



or T2is nethylene, R611lis 2-(Harl)-ethyl, in which Hanis indol-2-yl, and

R612i s 2-hydroxy-ethyl, or T2is nmethylene, and R611 and R612 together and with
i ncl usi on of VOR¥7AIH30gen atom to which they are bondedCTERRWF/BOOREt er ocycli c
ring Heti, in which Hetlis norpholino, Aﬁli s 1, 1' - bi phen-4-yl or

1,1' - bi phen-3-yl, Hhlis 5-(pyridin-2-y1)~thi ophen-2-yl, Ahlis

3- (pyri di NA3patla) erdd@imeht,of e C@ydoustisRcdbrah)to BB elaydnt inven(i@yrelagotbothbsy 1) - phenyl ,

3- (1H pyrazg| - 4- - 4-(pyridin-3-yl)-phenyl, 4-(pyridin-411)-phenyl,
4- (pyrazol ?%pfﬂq&éhaefﬁg/@ﬁpxkpmmyrazol -411) - phenyl , - 23 - R7is hydroxyl,
and the saff*oR3tHEER2BFFLINESE" ¥88 conpounds according to aspect 1 of the
present inRéentiigAritiowbehi n particul ar enphasi zed are those conpounds of

formula 1 iAF‘I Whi.% ﬁllﬂ/ one selected from the group consisting of
3-methyl-phenyl, 4-methyl-phenyl,
3-dimethylamino-phenyl, 4-dimethylamino-phenyl,
3-aminomethyl-phenyl, 4-aminomethyl-phenyl,
3-(morpholin-4-yl-methyl)-phenyl, 4-(morpholin-4-yl-methyl)-phenyl,
3-(N-benzylamino-methyl)-phenyl, 3-(N-isobutylamino-methyl)-phenyl,
4-(N-benzylamino-methyl)-phenyl, 4-(N-isobutylamino-methyl)-phenyl,
3-[N-(pyridin-3-yl-methyl)amino-methyl]-phenyl, 3-[N-(pyridin-4-yl-methyl)amino-methyl]-phenyl,
3-[N-(indol-5-yl-methyl)amino-methyl]-phenyl, 3-[N-(indol-3-yl-methyl)amino-methyl]-phenyl,
4-[N-(pyridin-3-yl-methyl)amino-methyl]-phenyl, 4-[N-(pyridin-4-yl-methyl)amino-methyl]-phenyl,
4-[N-(indol-5-yl-methyl)amino-methyl]-phenyl, 4-[N-(indol-3-yl-methyl)amino-methyl]-phenyl,
3-(N,N-dimethylamino-methyl)-phenyl, 4-(N,N-dimethylamino-methyl)-phenyl,
3-{N,N-[2-(indol-2-yl)-ethyl]-methyl-amino-methyl}-phenyl, 4-{N,N-[2-(indol-2-yl}-ethyl]-methyl-amino-
methyl}-phenyl,
3-{N,N-[2-(indol-2-yl)-ethyl]-(2-hydroxyethyl)-amino-methyl}-phenyl, and 4-{N,N-[2-(indol-2-yl)-ethyl]-
(2-hydroxyethyl)-amino-methyl}-phenyl, and
R7 is hydroxyl,

and the salts thereof.

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

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

R6 is Aa1, in which

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

R7 is hydroxyl,

and the salts thereof.

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

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

R6 is Ha1, in which

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

R7 is hydroxyl,

and the salts thereof.



Rli s hydrogen, R2is hydrogen, R3is hydrogen, R4is hydrogen, R5is hydrogen,
R6is -T1-Ql, Aal, Hhl, Ahl, or benzyl, in which Tiis a bond, Qlis Arl,
whi ch Ani s pPH@AYI/039303 R61) - phenyl, or 4-(R61)-phenyl, i POIHPEN/EBITs met hyl
or -T2-N(R611)R612, in which either T2is_a bond, R61lis nethyl, and R612i s

met hyl ,

in

or T2is nethylene, R611lis hydrdd?ﬁ, i sobutyl, benzyl, Hartnmethyl,

2- (Har i ) - eAhyther speBiaVdtibelimbia s thé Sonfpylind6lbdtordiny to thgdpredesl ifvedtiol Felatésnéltdse3- y1
i ndol-5-yl o, and.LeidimiYiALAgeN:

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

R6 is Ah1, in which

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

R7 is hydroxyl,

and the salts thereof.

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

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

R6 is Ar1, in which

Ar1 is any one selected from the group consisting of

3-methyl-phenyl, 4-methyl-phenyl,

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

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

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

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

R7 is 2-aminophenyl,

and the salts thereof.

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

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

R6 is Aa1, in which

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

R7 is 2-aminophenyl,

and the salts thereof.

or
or



or T2is nethylene, R611lis nethyl, or 2-(Harl)-ethyl, in which Hanis

i ndol-2-yl,

are bonded,

Aalis 1,1'-
5- (pyridiny
3-(pyridin-

and R612is nethyl, or T2is nethylene, R61lis 2-(Harl)-ethyl,
whi ch Harii SVPAWH399By| | and R612i s 2-hydroxy-ethyl, or PEIER2WeP%ne,
R611 and R612 together and with inclusiaq
forma heterocyclic ring Hetf

bi phen-4-y1 or 1,1'-Dbiphen-3- yI Hhli s

ﬁotlé(%lpetcﬁf e%gg‘i ng% ytl\e cd%{)ﬁﬁ!un? cg)rméh 'toqh{prg%}{tjﬂ l_ﬁtf&ﬁ r@dtes to those

Ryraz pyrazol - 4-y1) -

compounds of formula I, in which
R1, R2, R3, R4 and R5 are all hydrogen, and

R6
Ha1
R7

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

is 2-aminophenyl,

and the salts thereof.

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

compounds of formula I, in which
R1, R2, R3, R4 and R5 are all hydrogen, and

R6
Ah1

R7

is Ah1, in which

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-(1H-
pyrazol-4-yl)-phenyl,

is 2-aminophenyl,

and the salts thereof.

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

© ® N gk wbh=

11.

12.

13.

14.
15.

(E)-N-Hydroxy-3-[1-(toluene-4-sulfonyl)-1-H-pyrrol-3-yl]-acrylamide
N-Hydroxy-3-(1-phenylmethanesulfonyl-1H-pyrrol-3-yl)-acrylamide
(E)-3-[1-(Biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
E)-3-[1-(4-Dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
E)-N-(2-Amino-phenyl)-3-[1-(toluene-4-sulfonyl)-1H-pyrrol-3-yl]-acrylamide
-(1-phenylmethanesulfonyl-1H-pyrrol-3-yl)-acrylamide

)-

)-
E)-N-(2-Amino-phenyl

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

)-

(
(
( )-3

(E )-
(E)-N-(2-Amino-phenyl)-3-[1-(4-dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
(E (

pyrrol-3-yl)-acrylamide
(E)-3-[1-(4-Dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide
(E)-N-Hydroxy-3-[1-(4-{[(pyridin-3-yImethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yl]-

acrylamide

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

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

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

acrylamide

)-N-Hydroxy-3-(1-[4-(([2-(1H-indol-2-yl)-ethyl]-methyl-amino)-methyl)-benzene sulfonyl] -1H-

in

and

of the nitrogen atom to which they
in which Hetiis norpholino,

24 -



phenyl, 4-(pyri di n- 3-y1) - phenyl, 4-(pyridin-4-yl)-phenyl,

4- (pyrazol Phenyl or 4-(1Hpyrazol -4-yl)-phenyl, R7is 2-am nophenyl, and
the salts ofwgﬁ@g @3%®mpounds. A special interest in the F3FSNHESI®ccording to
the present invention refers to those coppounds of this invention which are
included -within the scope of this invention- by one or, when possible, a

conbi nat i ons.of (E;)mn-e:d;eiy-:;-he4-{[@ydd0w—ymgetemtmdioqraeﬁh§a}-beﬁfbnegmwnmmprrdn{a-ym-he
conpounds acco %md o the pr esent invention rel at es to those conpounds of
formula 1, in Wi ¢ h R4 and R5 are all hydrogen. A further

enbodi ment 16f @hé%%rﬁ%@ﬁ’ﬁg‘y'ab@&zﬁ%ﬁ“%y'w*%@' DY ESBRFOY-ATERTIFDN rel ates to

t hose conpodind&)-0fHyfioxryadil1d4-pyridinA-wabdnedneRiffonys-1HypdrarRyll-acrfarhide t her enbodi nent of
the cormouag‘ls @_@wyéao 3-1194- Emepye&&aa,mbeazewe%mohmHﬁ@h@ts% at:@laFth@se conpounds  of
orml a3 i WNGIST s Ul et B L sl Fhrepr o 1

2- phenyl . o] PV A BREEIR AP 8 RE® pr esent

i nvention Rél ated-Z-6minhosYie Shiduwds-of -beFeragi rnyD; TH-rym ol discRAM|dg

2- ami nopheny!| . (EANfRHIRSHNE@RPOgH- [m(:m p@ézoltm He AAEREU RGII]- B¢ p@IoE-NZackymntidee  pr esent
invention pela tﬁ@#@ﬁe&& ggr; %f\lqlp yaacr1yraﬁ1\d'8 which R6 is Aal. A

further enbodi e co resent invention relates
to those c8ﬁpo@r’r5§"y6’1°"3f%‘r1ﬁ§rf’3§'d'f,2 y' Woﬁﬂ‘ﬁ”%‘ﬁ SF#@”Y'@ Hapyrglp3-vil@syemidar 1. A furt her
enbodi nment 25f (Ehe-HyopeliNdépaeobt-gibagetouliohe)- Presertyliaayemtdeon rel ates to

te 2833 ﬁgg{)@gndg ) RE-ARMBIh&y 3 [1I @pm |mph§ma€g%rfow|w byriel e &n@a?(daet e? Igrt her
|
Ef@ﬁﬁ%ﬂ? FO o B R e Rl W%ﬁlgwﬁ)ﬁr%m? %d by REL in

t hose corrp
the meta pé&i t (EaN-Hxioky-3-ddpd@thydrovtatey B-(dindg-Zbdtvileminpimetich t he phenyl
ring is bondedbdngentsuifonytl-18pyrol-Ayi-tidrfidieide enbodi ment of the conpounds accordi ng

to the pre nt' la I, in which An
i's phen;F/)I r%%nogEl B\s{ﬁP{OWH % IE-@%JQeng%ggﬁo&gm%g%qEgﬁjawlgﬁgy spect to the
bi ndi ng postti (ErARPERe Y e U RerAn-4-yRenzeres ed-RYEO Py - AYEUIE her

$9-t i GorNi(erA L 'ﬁ H@W@W Bryll-aayipgid
eLrbodl ment 3of daEb}afzgmrmomndwsl a{:lo(emcy@dr}adngsmyloertzh@swfo?s)amt%yrrmﬁgn]taprglagmg at es t]? ]
t hose co n LI ReR8ndsSito bt a rrentote
corrpoundgpgyco%QH ewmg% hH?dyFé?# yﬁ 'ﬁt@ﬁé Sif h!,h]m&lp%» Ml_?;}i} %Ww?!% Q o
Formui a1, M e fargo Pt TR W ARt IR s PRS- EORBOTIEE accor di ng

to the presehte sattgbaeplon rel ates to those conpounds of fornmula I, in wich 12
is a bond. A further enbodi nent of the conpounds according to the pr esent

hnzg?a: E3| ;ﬁeaﬁagéculhro eﬁqggér‘ﬁen?%g%gl g% the fp%EéF‘r' |r%/e,1tlonl &omlscglt %f 3 -[1-(4

d|metylam|nomethyl benzenesulfonyl H pyrrol -3-yl]-N-hydroxy-acrylamide with hydrochloric acid,
particularly being in crystalline form, their hydrates, as well as specific polymorphs and mixtures

thereof.

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

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

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

being in crystalline form, hydrates and specific polymorphs thereof.

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

acrylamide, and hydrates thereof.



A further enbodi ment of the conpounds according to the present invention
relates to those conpounds of formula I, in which R6is A, in which Anis
R61- substit WRAFH¥MA | in which R61lis -12-N(R611) R612, FCA/ERAI0/A6618% s a bond.
A further enbodi nent of the conpounds acgor ding to the present invention
rel ates to those conpounds of fornula I,”°i'n which R6is A, in which Anis
R61- subst i tlutagsihgpheittliar iembsdrhaih dRGkp&:t -3 2mdN(dRGAt) RGehdon Irdlatdhite RE 1321 $4-
1- 4C al kyl . _ > A r | men f onpounds
accordi ng t‘a @%f%yﬁg”%lﬁ%@%r?tg nzig%evsgﬁow)\%@g@aﬁe”s&{{;}g%? %%ﬁ@@%ﬁpoum@ ngagn(l)oﬁl%})a [, in
whi ch R1, R&rticuggy baing inye{ystatige g, aél"‘P”P@%P%@ﬁ?o'whﬁﬁ%m%ﬂ“f&f%r%i ch Anis any
one sel ected fromthe group consisting of 3-nethyl-phenyl, 4-nmethyl-phenyl,
2- di net hylt mengﬁ%ﬁ&ytlcgafmoaﬁﬁg@x# @gbal@,,- ﬂa@tsaﬁwélnt m;*ehn%n rle|gt@§tohzi-mmmmp-
-am none - nyl., 3- r n-4-yl -met hyl ) - phe ,

o Crror phol RGPS e SRARIR- M SRSy PR RBRRA1 - pheny!
3- (N-I sobut yl am no- net hyl ) phenyl ,

The compounds according to the present invention can be prepared, for example, as shown in the

reaction schemes below and according to the reaction steps specified as follows, or, particularly, in a

manner as described by way of example in the following examples, or analogously or similarly thereto

using preparation procedures and synthesis strategies known to the person skilled in the art.

In reaction scheme 1 the carbon chain of compounds of formula V, in which R1, R2, R4 and R5 have
the meanings mentioned above, is lengthened, for example, by a condensation reaction (with a
malonic acid derivative) or by a Wittig or Julia reaction or, particularly in the case when R2 is
hydrogen, by a Horner-Wadsworth-Emmons reaction (with a -(alkoxycarbonyl)-phosphonic acid
dialkyl ester) to obtain compounds of formula IV, in which R1, R2, R3, R4 and R5 have the meanings
mentioned above and PG1 stands for a suitable temporary protective group for the carboxy! group,
for example tert-butyl or one of those art-known protective groups mentioned in “Protective Groups in
Organic Synthesis” by T. Greene and P. Wuts (John Wiley & Sons, Inc. 1999, 3 Ed.) or in
“Protecting Groups (Thieme Foundations Organic Chemistry Series N Group” by P. Kocienski
(Thieme Medical Publishers, 2000).

Reaction scheme 1



26 - 4-(N-benzyl am no-net hyl)-phenyl, 4-(N-Isobutylam no-nethyl)-phenyl,
[ N-(pyridinyl met hybam no- net hyl | - phenyl ,
[ N- Ondol yI nE® RPBAHH0- met hyl pphenyl , PCT/EP2006/066189
[ N-(pyridinyl met hybam no-net hyl | - phenyl
[ N- (i ndol yl et hyl | am no- net hyl pphenyl 33( N, N- di met hyl am no- net hyl ) - phenyl ,

N, N- di met hyl am no- net hyl ) - phenyl 0
N, N- (2-i ndol yl et hyl ) - net hyl - am r@- net hyl ] phenyl ,r2
N, N-
N

( 2-imudol yl ethyt) - met hyR4ani no hyl p nyl,
,N-(2-in | thyd) - (2- hydr hyl ) - am no- | - pfényl, and
N, N- ( 2-1 ndal yllet hyl -&;_—_" h X hyl y-afm no- | - phenyl . A further
enmbodi ment Rf the &nppgbndsHascorHi nd“to t he %?es t h'mventi on relates to
t hose conpounds of(Vformula |, in whi®%h RL, R2, R3, R4 and™M®5 are all hydrogen,
and R6is Aal, in which Aalis a biphenyl radgcah.xA further enbodi nent of the
conpounds according to the presentginvention rel atles to ¢ hose conpounds of
formula I, in which Rl, R2, R, R4 R5 are all hydrog8a,o@id R6is Hal, in
which Halis a pyridinyl-ghi ophe radi cal . A garther odi ment of the
conpounds according to the| ent Ravention rel to tRsose conpounds of
formula I, in which Rl, R2 R4 and R5 are al rogen, and R6is Ahl, in
which Ahlis a 3-(pyrazol®i)-Phe®yl, 4-(pyrazolRpl)-PHhe®}l,
4-(pyridinyl)-phenyl, or 3o%py@idinyl)-phenyl raeFgad. A further enbodi ment of
t he conpounds according to tkhe pré¥ent invention rrd ated™ o those compounds of
formula I, in which Rl, R2 , R3, R4 and R5 are all hydrogen, and R7 is
hydroxyl . A further enbodi rrent19\1‘ctithe co;lrrpolpd?_| r\f‘—céz—iogéjzi ng to the present

(
[
-
[
[

PrWbhWhAhEAPhOWwW'!

invention relates to those cdnpoinas"GPPE I & nwhich Rl, R2 , R3, R4
and R5 are all hydrogen, and |R7 is Cycl. or
NH,
|
AN
. v B-N—PG3
R72 (l1a)

2. Deprotection of PG2 or, respectively, PG3
'

0
R2 N—R7
R4 = H
] R3
Rs™ “NT R
0=5=0
rRe ()

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

following examples for the case that R2 is hydrogen from compounds of formula VI.

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

following examples.

Compounds 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 R6-SO,-



A further enbodi ment of the conpounds according to the present
relates to those conpounds of formula I, in which Rl, R2 , R3, R4 and RS are
al | hydrogeVO3MdOR#3 s 2- am nophenyl A further enbodi md&T/FSRP/AEI¥onpounds
according to the present invention relatﬁs to those conpounds of formula I, in

which Rl, R2 , R3, R4 and R5 are all hy'd3

i nvention

ogen, and R7 is am nopyridyl. - 27 -

A speci al gnbogicimeabasfe hd@ingONPOLHE Sba¥6 af XlisAGuitadlelda@nPgreseaich b ent i on
rerates t0hhRgd, GUIROUNASAlind AL brrorkDa W ch BRI, R2, RS, R4 and RS are
IS An, In I n

all hydrogen, and

I's any one selected fromthe group

consi sting of 3-nethyl-phenyl, 4-nethyl-phenyl, 3-dinethylam no-phenyl,

4- di met hyl anthevoexprhentiyri step3thamioteotivetghopb PEh efmpmpouhdasfifamonetioph bplrenydd,in a

3- (mor phol ifndtr ¥4 ad8BHHEYh keREIBRMS exaftipleBHRERIdgNs dn MH-knBRE AMIrePBERH ,

3- (N-benzyl am no- hyl ) - phenyl, 3-(N-1sobutyl am no-net hyl ) - phenyl,
tbd_sgg{oljﬁ%l I.

4- (N- benzyFEM°H
3[N-(pyridin-3-yl-nethyl)am no-net hyl | - phenyl,

3[ N- (pyri dicBmfouydis dTethyd ReBORR atg&hdwhl dr cgpheyepared in a known manner.
3-[N- (i ndol-5-yl - et hyl ) am no- net hyl ] - phenyl ,
[N—(indol-3-y|-nethy|)anino-neth%k%-ghen I

N (pyri diCATRDES AR - A Hd-FeRA RS
N-
N-
N-

I —r——r——

Lt Vot Yot Voo N

Whwwhbhbhbhbw

hydroxyl , &iEraole -eBy-B43-Firehyerinon g RePdigisisty dpohontrddy

IRt e o R e

b

phenyl, 4-(N-Isobutyl am no-net hyl yphenyl

( Apﬁé%g/c' F,{6 have the meanings given above, can
(pyri dbaeatpid wittedohmpbunastoiiamned HyO-PBRemyhich PG2 is a suitable oxygen protective
( ' 230: grgub'%u'cﬁrgs% ﬁé{:a)s@moﬁgﬂﬁ@thﬂbélw dT’dB ALY I protective group, or lla, in which PG3 stands
N it AT SR BT TURYICh = B NE P YSRGS heny!
, N- [ 2- (dapipo pitiparyidg basd Ryinp repgertiy/ortionsiho thewteagicy ofmqgcﬁiyg additives known to the

N- [ 2- pereshaskitiedrily thy a@tEyhdiariehiay bora mhkngn@ighyts kro@h @NMd person skilled in the art

nyl, and
nyl, and R7is

fbopfic 8tfe conmpounds

accordi ng tieivbives fereegiethy! azadicahdxyier), uehiahesitstiog tthpseociarmp U s, MN-Bea-mul a |, in
which Ri, R%thyla%niurRﬁtr@ﬂQroBérat@'b@O%elnz&)ég&gQ?IQ,N,l\?—,themtl%l-@f@*iumJ n which

hexafluorophosphate] and N,N'-carbonyldiimidazole.

Alternatively, compounds of formula Il 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 to art-known

processes.

Removal of the protective groups PG2 or PG3 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 |, 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 reaction scheme 2 compounds of formula VII, in which T2 is 1-4C-alkylene, particularly

methylene, and Y1 is a suitable leaving group, such as e.g. iodine, chlorine or, particularly, bromine,

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

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



Aalis 1,11-biphen-4-y1 or 1,1'-biphen-3-yl, and R7is hydroxyl, and the salts

t hereof. Another special enbodi nent of the conpounds according to the present
i nvention reVae¥3049403% hose conpounds of formula |, in WHCETHEPRP/OGE®ISY R3 R4 and
R5 are all hydrogen, and R6is Hal, in V\%C_h Hal i s

5-(pyridin-211) -t hi ophen-2-yl, and R7is nydroxyl, and the salts thereof. - 28
- Anot her spetitah rea6120dorreindifd arhiR€coa P NABH acesreteddl dyGerhdval dppes ent

iRgVSPtei glnl 5@5/ %&rr%%ok&n&f%%%%&é?%&%@% \Q%h c%ﬁﬂér'mpéd \%lhr!:owpéu%g'ﬁ é?io iﬁ% Zﬁgnyf“ and

4- (pyrazol © ﬁéﬁ‘iﬂsc”bﬂd T95Y5 P QivR-Hey PYBHE AR andsp%y?rreawd'aa Wounﬂﬁenyl
4- (pyridi nota‘eryrwaphenyl 3-(pyridin-3-y0-phenyl, 3-(11-1-pyrazol-4-yl)- phenyl
or 4-(11-1- pyrazol 4- y1) phenyl, R7is hydroxyl and the salts thereof.

Anot her sp g Eb | ment of the conmpounds accordl ng to the present invention
Nn_ScCi
rel ates to tHOZe ¢Mpounds of fornmula I, |n whi ch
o)
OPG4 R7
1. nucleophilic substitution with / \ 1. activation/coupling with / \
N HN(R611)R612 N H,N-O-PG2 or lla N
é 2. removal of PG4 é 2. deprotection é
O/ \O O// \\O 3 O// \\O
(Vi) (Vi (la)
T2—V1 T2 —N(R611)R612 T2 —N(R611)R612

Alternatively, as shown in reaction scheme 3, compounds of formula VII, in which T2 is 1-4C-alkylene,
particularly methylene, and Y1 is a suitable leaving group, such as e.g. iodine, chlorine or, particularly,
bromine, and PG4 stands for a suitable temporary protective group for the 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 H,N-O-PG2 or lla as

described above to give corresponding compounds of formula X.

Reaction scheme 3:



Rl, R2, R3, R4 and R5 are all hydrogen, and R6is An, in which Anis any one
sel ected fromthe group consisting of 3-nethyl-phenyl, 4-nethyl-phenyl,
3-di et hyl anVA8WIREARY | 4- di net hyl ami no- phenyl , 3- ani noMETARPPLOHPEAP| |

4- am nonet hyl - phenyl , 3- (nor phol i n-4-yl %Fthyl) phenyl,

4- (nmor phol i n-4-yl - met hyl ) - phenyl , 3- (N-beénzyl am no- nethyl) phenyl,

3- (N-1sobut yl am mo- net hyl ) - phenyl , 4-(Nsbenzyl anmi no- net hyl) henyl

4- (N-i sobut yl am np—orésyl ) - phenyl , OH R7 (protected)
3[N-(pyridin-3 - met hyl ) am no- nethyl“ henyl ,

3[ N ridifn-4- m | - phenyl

3% N- E ip%d0| - y1 nuggd/f] Sl?'%gglrt]l:gtll)ﬁqm phgmptll\/;/tlon/couphng with N\

3[ N- (i ndol - Sé%QIMQWMVPwﬁﬁlno nethylj-phéﬁV?PGZW”a

4[N (pyri dioA et hyt)am no- nebhgid - phenyl, 07730

A[ N- (pyri di yI-nethyI)anino-ne | - phenyl ,

4[ N- (i ndol - -8t hyl ) am no- net h henyl ,o X)) o

4[ N- (i ndol - 3=\ - et hyl ) am no- et hyl'TRhenyl

3- (N, N- di net hylFam Kb- et hyl ) - phenyl , BN t hyl am noTmet NyO- nyl,
3-{N, N[ 2- (i ndol-2-y1)-et hyl pmet hyl - am no- - phenyl ,

4-{N, N-[ 2- (i ndol1-211) - et hyl ] - net hyl - am no®ret hy1} - phenyl , 0

3-{N, Nd2- (i ndol-2-y1)-ethyl]-(2-hydrpxyet hyl) - agioaoi@inby|l } - phenyl , and
4-{N, N-12- (i ndol-2-y1)-ethyl]- (2-hy§rgxyethyl juieegrono- netfhyl } - phenyl, and R7is

2- am nophenyl, and the salts ther
conpounds according to the pre
formula I, in which Rl, R2, R3j

Anot her speci al enfjodi nent of the
t invention relates to thopergoameuwnds of
4 and R5 are all hydro 7 and R6is Aal, in

whi ch Aalis 1,1' - bi phen-4-y1 orél 1' - bi phesprdecydn of AN/ RYi s 2- ami nophenyl, and
the salts thereof. - 29 - 0*T0 Q\\\\\\\\ N
(Ib) o’/é‘\o
T2— NH, (1)
T2— NH,

The amino moiety of compounds of formula X can be deprotected in an art-known manner to give
corresponding compounds of formula Xl, 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 Ib.

Alternatively, as shown in reaction scheme 4, compounds of formula Xl can be reacted with
compounds of formula R611-Y1 and/or 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, iodine or a sulfonate (e.g. triflate) leaving group, to give in an art-known

nucleophilic substitution reaction corresponding compounds of formula Xl or XII'.

Compounds of formula Xl or XII' can be deprotected to give corresponding compounds of formula Ic

or Id, respectively.

Reaction scheme 4:



Anot her speci al enbodi nent of the conmpounds according to the present invention
relates to those conpounds of formula I, in which Rl, R2, R3, R4 and R5 are

al | hydrogeVO3MdREs Hal , in which Halis 5-(pyridin-2RCTEPRRPBEIEIN- 2-yI , and
R7i s 2-am nophenyl, and the salts thereqgf. Another special enbodi nent of the
conpounds according to the present invention relates to those conpounds of
formula I, in whigch Rl, R2, R3, R4 and R5pare all hydrogeg, and RG6is Ahl, in
whi ch Ahlis 3-(pylazdbodesl) - phenyl, 4-(p 1) - phen

4- (pyri din-4-y -pheﬁ@u 3?.(pyri di n- 4-y %gpm‘?“eg i n- 3253 bheny!
3-(pyridin- ) -phenyl, 3-(1H pyra 4- yl) phenyl

4- (1Hpyr azok; 4-yl ) - JRH@JBW. e wmar ndphenyl ,  and thelsal ts thereof.

Exenpl ary compoundSRae;&05réﬁom1 i thid)invention may ifhclude any one sel ected

from1l. (EofFdlydr oxy—3—ti—tot uene-;ﬁ\%ul fonyd) - 1- Hypyxg ol - 3-yl kacryl am de 2.
N- Hydr oxy- - phenyl met hanesul f ony pyrrol -3-yl)-agcryl am de 3.

(E)-341-(8Bi y1o4- sul fonyl) - 1H py - 3-hy- N- hydr acr ylram de 4.
(E)-3-[i-(4-B\net hyl am no- benzenesu y1) 1H- pyrrol>&y1l]-N hydroxy-acrylamd
e 5. (E)-N(2-Amnorphenyl) - 341- (t ol ueng-4-gHjrf ony1) - 1Hrpyr k@briskeyd pacryl am de

R: -R611 or -R612
deprotection of R7

(0] 0]
R7 R7
: w
~Sas 2Sx
O/ \O or O O
(Ic) (1d)
T2 — N(H)R T2 — N(R611)R612

R: -R611 or -R612

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

corresponding compounds of formula XIII.

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

Reaction scheme 5:



6.

(E) - N-(2- Ami no- phenyl ) - 3-(i-phenyl net hanesul f onyl - 1H pyrrol - 3-y1) -acryl am de
7. (E)- N (2-92H393H®ny| ) - 3[ | - (bi phenyl- 4-sul fonyl) - 1H FAESPLS0HIEacr yI anmi de
8

(E) - N- (2- Ami no- phenyl ) - 341- ( 4- di net hyl am rio- benzenesul f onyl) - 1H pyrrol - 3-yl bac
rylam de 9. o)
(E) - N- Hydr oxy- 3- (
e sul fonyl]
(E) - 341- (4-
am de 11.

(E) - N- Hydr oxy- 341- ﬁ%’éﬁ%H(o %,Egrhm 3- yltret hyl )demoticraot Rret hyz) benzenesul fonyl) - 1H

tyl am nonet hyl - benz
reductive amination with

-pyrrol - 3- pEfspoacryl amde—312— O//S\\O 0“0

(E) - N- Hydr -[1-(4-{[(1Hindol- met hyl ) - am nol - ) - benzenesul fonyl ) -
1H pyrrol - - aoryl am de 13. (X1 (le)

(E)-3-11] 4- nzyl am no- met hyl yben esul fonyl ] -1H pyrrotiA3-yl | -N hydroxy-acry
| am de 14. T2— NH, T2 — N(H)R' T2 — N(H)R'

(E) - N-Hydr oxy-3-{1-14- (i sobut yl am no- et hyl ) - benzenesul fonyl ] - 1H pyrrol - 3-y1}-
acryl am de 15. R" benzyl or -CH,-Har1 or 1-4C-alkyl

(E) - N- Hydr oxy 3-[1-(4- {[(1H—i ndol 5- yI met hyl ) - am nol - net hyl ) - benzenesul f onyl ) -

1H pyrrol -3-yl]- acrylam d

(BE)-N-1-1 y&P'BW”‘??‘{ffE’rT%aY[‘(aﬁW PH?'P\S%CWW%V‘PW%%Eﬂ“ter?ﬁ?"}‘fy'l‘EeaB@ﬁi‘%‘ﬁ@%ul fonyl)

- 1H- pyr r ol 43nd/ddseribacabplan de 17.

(E)-3-[1-(4- Ami nonet hyl - benzenesul fonyl) - 1H pyrrol - 3-y1] - N- hydr oxy- acryl am de
The abovementioned compounds of formulae HN(R611)R612, R611-Y1, R612-Y2, 1-3C-alkyl-CHO or

Har1-CHO are known or can be obtained according to art-known procedures.
Compounds of formula |, in which R6 is Aa1 or Ah1, can be prepared as outlined in the following
reaction scheme 6, and specified below, or as described by way of example in the following examples,

or analogously or similarly thereto.

Reaction scheme 6:

(0]
OPG5 -/ R
1. Suzuki coupling with 1. activation/coupling with / \
N R'-B(OH), N H,N-O-PG2 or lla N
//é\\ 2. removal of PG5 é 2. deprotection é

0”T%0 — o"T 0”TYo
(XIV) Q (XV) (1)
Y3 R R'

R': aryl or heteroaryl

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

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



18.
(E) - N-Hydr oxy-341- (4-pyridin-4-yl -benzenesul fonyl)-1H pyrrol - 3-yl bacryl am de
19. WO 2007/039403 PCT/EP2006/066189
(E)-N-1-1ydroxy-3-{1-[4-(1H pyrazol -4- y13)8 benzenesul fonyl ] -1H pyrrol - 3-yl | -acr
yl am de 20.
(B)-N-(2- Anft;neﬂpmerayéc)ibea%o\(ezﬂo@\yer bithr Fernfbvyl lof e PeS3 Ldofréspyik)mg tdmdoupasrar ol - 3- yl ka
cryl am de
(BE)-N-(2- Am no phenyl )-341- (4-pyridin-3-yl -benzenesul fonyl) - 1H pyrrol - 3-yl kacr
yl am de 22.
(E) - N- ( 2- Axidtenaetipe ay shpw B in{rdacfioh-sCtdrei\yoompa@indsief yolhuld Bivzie mbsul'$ e@\slitablel pyrrol - 3-y
(LL) agr %’llaznéaqg’m oup such as e.g. iodine or bromine, and PG5 stands for a suitable temporary protective

i C
()~ N Hyar 800 2te it Ao 539 b aime Do e A P BB f pacr y1 am
i de 25. free carboxyhc acid can be then coupled with compounds of formulae H,N- O PG2 or lla as described

( E) N- Hy dr apgve 8Aglve(cdrrpsramg bordpoyhas bepmainesul doapyuhlis dittbrpvie X0l ardreyttéaahy | am de

boronic a ds off mu, |n wh h R i the termln.al aryl or heteroaryl |et of the
(E) N- ( 2- Am no- fzﬁ %H | -thiop eneﬁ ul't on )1 1H pyrrol -3-y
| bacryl ani a%ovgryenhoned Aa1 or Ha1 rad|ca or the boronlc acid esters (e.g. the plnacol esters thereof, to

(E) - N- Hydr gixg in2n -+« fobnrdozyshreddtion the sdrmagrohgig- G crmpinesupbay, Whicl drel- pyrrol - 3-yl ] -

acryl am ded otected by removal of PG2 or PG3 to give corresponding compounds offormula If.

(E)-N-1-1ydroxy- 3- {1 [4- ({(2-hydroxy-ethyl)-[2-(1Hindol-2-yl)-ethyl]-amno}-m
et hyl)- benzenesul fonyl]-1H pyr rol-3-yll-acrylam de 29.

(E) N- Hy dr BR3ti@UsEbgmB2 hyri di n- 4- yl - benzenesul fonyl) - 1H pyrrol - 3-yl bacryl am de

(E) N-(2- Am no- plBanyI) 3-[1-(3-pyridin- 4 yl -benzenesul fonyl) ,1H pyrrol - 3-yl kac

rylam de 31. .
(E) - N- (2- Ani no- RB&nIeHes ul f ony1)=14- 1~ pyrrol - 3-yl ka

crylam de 32

(E) - N-Hydr {1431 Pazal - 4 1\ be ‘f?FH‘" ] -AHYpyrr ol -3-yI | -acryl am
eprote tion of R7 | .
i no- phenyl)v\é 143 (lJ:I-_p;LLazQJ_,4 yL)s benze HH pg£s ol - 3-y1}-acryl am de

, and the salys thereof. In a part9duPar errbodl nment of ect 3, the present
i nvention o@ ?( palts of (E)-34 XVI) ()

di met yl am nowg benzenesul fonyl p)}r rol -3-yl11-N-h oxy-acrylam de with
hydr ochl ori c a' , particularly bei ng\)n crystalline form'gtheir hydrates, as
wel | as specifi c pol ynor phs and m xtures t iepgef heteroaryl

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

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

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

scheme 1 and described above.

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

known procedures.

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

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

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

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



I n anot her particul ar enbodi nent of aspect 3, the present invention relates to
(E)-341-(4-

di met yl am no¥@eMyP¥Enzenesul f onyl) - 1H pyrrol - 3- y11- N- hyP§AERYWEY%ani de
hydrochl oride, particularly being in crygstalline form as well as to specific
pol ynorphs and m xtures thereof. In another particul ar enbodi mrent of aspect 3,
the pr eSentreabtlb\ﬂeél{térmdd’t;ﬁlb(ﬂxﬂeﬁ&lptl@l foytel @6 bt Dikigd Gurii@t brd¥En protective groups is

(E)-341-( 4fq‘3h<§“?c¥r¥la e“ﬂ“@r&@é’tke E%U%s%ﬁ%?déhf: s&%‘%s wf&%eﬁ?‘i ard Py\?s/?;tsgL PX droxy-acryl

am de, particularl ﬁg] tes and spe

pol ynor phs "{ife# é?ﬂ's Ing. Hggagn%t ‘ﬁ‘é)rorﬁ‘aF"iofeEﬁlg&rmb@ Btﬁf“ﬁﬁﬂLf”d%tP”%@ﬁ@ér&‘f Chemighe present

i nventi on BeleatNeGodpdbsPdoriénski (PodmedadehisPudlishéry.oehl ori de sal ts of
(E)-341-(4-di rretyl am nonet hyl - benzenesul fonyl) -1H pyrrol - 3-y1] - N-hydr oxyacryl a
m dte h eag? egﬁ |Lso ttlﬁqslgr%itpu dfﬁ:aﬁpglofatp%gujbftan(s?:.?ccgr% F)A{bgﬁ\yewlo%l‘lls (%K'rlegm?ndé nrwrgnr?&a of aspect
d| met yl ami Kowetrayde. e by dipdisa off thapdyentirvpspe el regyselliringithayesridngresideyoam de

nono- hydr oglitaBE sdhent Palididcindl g by dd Ble RGstdnfanCEuyiSdatdnl et d§, @lidMas &6r srghile,as t 0
specific p In yet another particul ar enbodi nent
of aspect g&X%ﬁﬂ%@%}é@%ﬂhﬂnﬁ%ﬁ%@ﬁ@%%E.aés to (E)-N hydroxy-3-[1-
(5-pyridin-2-yl-thi ophene-2-sul fonyl)-11-1-pyrrol-3-yl bacryl am de

hydr ochl or Odéanallfhe@mpoumge ofrictsiula ¢ caorbeicoyettas! inth thejp saits entoplionlgndaitoef ttean be
prepared, £QhpcBXRIPLAIASaSMAVdrBq hiehe fRBEbhRnchemes bel ow and according to
the reaction steps specified as follows, or, particularly, in a manner as
descri bed by way of exanple in the foll owi ng exanpl es, or anal ogously or
simlarly 6Ehsres dtansf hgdifﬁp@bamtﬂp@wr@pw“@érdm@sblam/estyﬁg-hiekgiose.§wqha§ egies known
to the per s§meiki difyeiktdnB ot rA@ny@ikdbutyl Ketohe 2@ lethen s Bemany ethbieteGatiyfrotrag bai n of

COITpOUI’ldS ?oxafngrargﬁlogna\t%dg&(g}o%oﬁ@ 51% n%?ﬁyleﬁe‘lc ?Drpige 5%hlgl%¥)ﬁn P?gﬁ%?;%c@%s menti Or]ed

above, % ensati on react h a mal onic
add der| vat"’P‘Q )aII ?“WO%P'WF? @‘etﬁ?”ojﬁ gl ?réSQErP'Pa@ﬁ' hich Cﬁ&tﬁ'f‘? ‘@Euf’%ﬁr?%ﬁoidri’rthe case
when R2 i s bimpdercpenich tipydesirddarin erba¥iéid $1w0 rdded Bimreails areedtinboby fltedngh a

13- (al kOXY?e%Fééfaiﬂa\ﬁhQ pl%l?h@@a@ G Bedol et ket st or b&@va%@rfafmgrihecs%m%% of
formula 1V, s nentioned above

hnd| PGr st G Ep ek AR a3 oo frata it Ve e GORer T "PREALP boxyl
group, for cenamrphvertedipte siigtly fhisoyay orhermatoladivelydntelerabik srsoveanpe oervetddveo gr oups
menti oned bRarmioRbiegl toweabasakps in Organic Synt hesi s" by T. Greene and P. Wits
(John Wley & Sons, Inc 1999, 3rd Ed.) or in "Protecting Goups (Thiene

Foundat i ons wganl ¢ Chemi st ré Series N Goup” by P. Kocienski (Thieme Medical
Publ i sher s,/"©%(DFoCORES rFSAT! eﬁf@ﬁ@vert'owcbempc%m@@éﬂ ErP 198 riossiRY

Conmpounds Oénzé@smmh;a) W:-pyirol-3whiNelydiRy-acR2amidd4d and RS (Hyamedibkes-freapyridige-yirent i oned

above, ar etHﬂJBF?MszFron Siﬂ—| Pgﬁ-‘ropé ﬁP&Fy%% &C@%e@ﬂlvﬁg \Xnﬂ?\ r@EchhKJHQ‘é\@d REPGEHHIRY, Or can
be obt ai ned r the case that R2 is

hydr ogen fla?)%sﬁrg)ﬁ%%‘?ﬁs WW@P%\” OFW%Q@%%% ﬁﬁ%“yzﬁ‘e ﬁ?or mula VI are known or

are accessible in a known manner or as described in the follow ng exanples.
WO 2007/ 03&§9@%@I§itﬁﬁ§2%bé}%%ared by methods known in the art for making acid addition salts of

amines, e.g. in the presence of hydrochloric acid in a solution or suspension comprising a suitable
organic solvent (e.g. a lower alcohol, such as e.g. methanol, ethanol or isopropanol, a ketone, or an
ether including dioxane, tetrahydrofurane, diethylether or tert-butyl methyl ether (TBME)), or mixture
of organic solvents, or mixtures thereof with water, or water, with or without heating.

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

in the art.

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

salts of (E)-3-[1-(4-dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide or



- 33 - X, in which R6 has the neani ngs nenti oned above and X is a suitable

| eaving group, such as e.g. chlorine, to give the correspondi ng conpounds of
formula |11 WPRR¥4Next reaction step, the protective JIES2WPEA6H? conpounds
of fornmula Il can be renoved in a manney as described in the foll ow ng
exanpl es or according to an art-known manner to afford conpounds of fornula

. Corrpoumjsw }Q/firof(m ub-gyride=2S0 Aiophenb-2-sKiayW1 Hopy ey ReryRmRIe At &@ctivBly, avitk NOWN
manner . ﬂgﬂ%ﬂlgﬁc r'rta rllngtr?e rgrlge fﬂfﬁé\é\mﬁh tc&lobut%e B@al?rﬁzﬁnor%ﬁ'ﬁﬂgm have the

meani ngs gi ove, ou 0-P&, in
Wit oh BP0 S a1 2 BRI BIETSiEE T8 GhRSLIDS BLBR 42 e (s t abl e s | y1
or tetrahydrcpyy fam @oytD.g3p ehcatt.? vaivgleaupere orecibdhaffom abowittiacth alR@81.$t ands for a

sui t abl e nigd HRASNMBERtREEY muwn@%réMe&e@%b&t@o eamletnﬁ{yamamrm Laxyear bonyl

protective on iognally in
Phe br esentel Buste b i ?)@%‘y'ﬁfﬁmme@gQ?W%%”eﬁﬁgwﬁn SR HoPRe art
Exenpl ary agfvlaeidheie)-N-hyskdxnrg- [%@@g@%&ylkmwet?osutfml HeErygwhd-ykidilasddd. n the art
whi ch may kgpdtendyi @@elinad &corting oA rerocedrdx0dly itirbtdes (e. g.

di cycl ohexyl carbodi |l m de or, preferably,

1- et hyl - 3- (3-di met hyl am nop ro E)aglcar bodi i m de hydrochl ori de), azodi carboxylic
acid deri vafyigEee *(Véroaﬂor'a? %?Htﬁ9 dut- E'QFBBW‘P'Q?@)' benzersst Ry sAiRYE O3 I

0- ( benzot r hazoy-adrylyrijie 8§ne NotaiNsRtyraanebssycompiemg thestep tof @fstalliestobor at e or

S‘ (Nbeggt’);g\'&%@tlaﬂé]aﬁér) of%ﬁo%r%ﬂr@é&@ﬁ?f@r}‘r{s OP(EQQJ[HMMAMI’T%@\QOS phat e] and

Nt i var cd BYEEI s DR G P e i R S g et S S at AR ThY i o
anhydri de opeiiosriehtye.g.ranglgohiohliksimethap! orcatithne! eoraikethiesUike pegtpheitdr mitureh@® aci d hal i de
or aci d anbyéfi¢ sBentSOTPRtUAEShedor Fviorwalr a2 o2MNté- PG2 or 1l a are known or can be
prepared according to art-known processes. Renoval of the protective groups
P& or PG3 can be obtained in a manner known for the person skilled in the art
or as descFPBEYPISFaR Preobiaher GyR Ay ek mstheds epkgIy & Rartp B deess Fdtdul a |, in
whi ch R1, R2houRRjngRetrictedto, Rveatrich)dRAtahizatien, pleeipimbagwithgsn-savehi, aped above.
Compounds Qapb QTG dvapdrilekifoodibo! SowlcobiFg ahdi pge. par ticul arly met hyl ene,
can be prepared as outlined in the 19 | om ng reaction schenes 2 to 5, and
speci fied bel ow, or as described by way of exanple in the follow ng exanpl es,
or anal ogolikd spivetes ginaiticézrlyyydrites @the cagpashdpascdrding te Histinventios edreteerrepagdifpounds  of
forml a VI b mahier Whtivé Rerké, ei@mJthA&es%h&@ny&ﬁaepprmétbis@wnaﬁwfataahayde%ame@nd Yl1is a
suitabl e | ?@M }5@% &rfr%%ixtfr&c&?w%ér ﬁlthgb‘al S’rgénr!;esbw&m R LI alcoﬁ’c?fsr Te' CM&?% L)|y

brom ne, or a orary prot 8ctve
car boxyl gPBEY! OfBPORANYIEREr ¢ HEE®) can be react ed with corrpounds of
formula HN(R611) R612 to give in an art-known nucleophilic W

2007/ 03940%9%@&?@9@%@@£&@%§&ned n??ﬂ’us |nv%Hmtc!ar¥t5btdaFP|@d 5&%%Id&&lf&@l%§9%d| ng am no

conmpounds, ot ec P&t to give corresponding free
aci ds of fH}\gﬁﬁ‘? WWIafe & fi@ﬁ“(?i%“%éer?:%gg\/egdpﬁfr‘?rﬁ conmpounds of fornul ae
H2NO- P& or Il a as described above to give, after renoval of P& and PG3,

cor r espondiTRgpLRABIAIER thahedrt newddH te badis of his/Bl kridvRadd ane by the BSsisIAwar: | N reacti on

schene 3, g)%'f%g%gés Q\Ihlcfﬁ %@H@ﬁ ay%i lﬂesc |breld W r?lne J&c@%%nlof#\% Weh%k erﬁ% to H%r ticularl y

met hyl ene, % chl orine
or, parti cmh%rrﬁ"?ﬁ'b'etﬁybtﬁ?sﬁéo“tﬁﬁ%[ ap@@'@tt‘é Hﬁ”VF'B'P” A &gpe %‘Pﬂréostsﬁﬁﬁwfﬁls? 58t ect i ve
group for tkelsoasbaoiydingnowp, for exanple tert-butyl, can be reacted with a
tenporarily protected amne (a pri mary or partl cul arl y, a secondary one),
such as e.qg. phthalimde Y kno h|||c su itution
Foact hon o dpt EeONHERs" 2k iRt e bRtk e RRp bR e TR B Ribval | o
PG4 to gi vefteosteredsvonrni. mgthpedseaad at@p@se%whlcfwwa;c@wo)oerwnéWh@faarebeeﬂwupl ed with
conmpounds  gfntesizingdoaRoldddaddoBim tolliis hieatidS THIE 36 priRek iMRMOE akOrefited &

corr eSpondlpBgesg&rgPsglggeqshel%Fn er%FeBH’Ina cgshpoB%%%Eéopo%g%ctﬂE%er%én, which processes

comprise one or more steps of converting and/or reacting the mentioned intermediates with the

appropriate reaction partners under conditions as disclosed herein.



The ami no noiety of conpounds of formula X can be deprotected in an art-known
manner to give correspondi ng conpounds of fornula XI, such as e.g. when the
pht hal i m do WP 8t%8etMPe group is used, this can be renovd@TER2Q/Akter
customary per se to the skilled person, &9 with the aid of hydrazine.
Conpounds of fornmula Xl can be deprotected to give correspondi ng conpounds of
for mul a | bHawhd ®REdBEd HEINYantidSin SAANAe bEdpé efaﬁd;tréuantsmaalaseus%t IWQ@Wdﬂwo&f formul a

can beRé%%ﬁ%‘é@ha‘%o&%t&?%%@%erﬁi AL Of %@Hh;?pal%ﬁ@}& pdr nggﬂe% oA i n whi ch

R611 and nmean] ngs gi ven above an erent rom hydr ogen
and Y1 and™P2MGHXSAPCUB) rRlRGidRY e UE O8RS e AGPIEAENE B e BPO N ne,
i odi ne or #avetibf an&t eafeorghe base bl zitk@dwr kpawiedyg age/ougmrtictierlygenstee bage afthar t - known

nucl eophi | a@c|§s%§&btmgéx9|raté @ﬁ’gﬁ&ie%ﬂmﬁé?érﬁ €|§&1&DQ5 &%ecp@%;mwgﬁ.o@woar mula XII or
ot e

XI1'. Conp

zor r espon e EB ATB RGN G FEPRIE Tt o dorpL SHRC P T e SYBE VR na i vel v,
as shown in reaction schenme 5, conpounds of for rrul a XI can be reacted with

al dehydes onhe fsRivg@S%anpes@brvé BAIEHHte/Be ATENAEH fUHar RieBGHrésBRtingSUCKewRtS, Brtr@r

cormpounds g OB.KQEE};C% aﬂgt&tm QSnt&r&%B&%ré’MaFahon%%%l ﬁ&ﬁ%@&n%%rcaﬁ%gﬁéb@&s of

formul ae 1- e meani ngs gi ven
above, to @W@”?'?POH%mWF%War}”@d%' 'qr & S8 fA (ARPSBA SFIEL ¢t PO B CedPEi ng
conpounds ofocdsetenrlicessl | 1 . Conpounds of formula XIlI1 can be deprotected to

gi ve correspondi ng conmpounds of formula |le. Reaction schene 5:

PCT/ EP21106/ 06618 Conpounds
of formul ag\“)f e 8&“%‘%’”‘88%”8? ﬁfé%fméégdvﬁ‘&%/% ”F’Bt"i”ﬁ‘i &?ﬂtpﬁ%g‘ft%'”%kﬁ"ﬁ'(%%%om in
reacti on setrsmieslesaatiatibeiceitdrsela aistsved sutie ofthorespshinyeoirdd conpounds of

formul ae HN(R611) R612, R611-Y1l, R612-Y2, 1-3C-alkyl-CHO or Harl-CHO are known

or can be ﬂpgda'tl(ﬂlegny%g glpcgfgr‘erlgltsto?c%p%ﬁr%@%mm}araq%%l‘lra?esmentioned as final products in
the following examples, their hydrates as well as the polymorphs of these salts and hydrates are a

preferred subject of the present invention.

In further addition, any or all of the polymorphs of the salts of compounds of formula I, which are
mentioned as final products in the following examples, as well as their hydrates and mixtures thereof

are a preferred subject of the present invention.

In the examples, MS stands for mass spectrum, M for molecular ion, TSP for Thermospray lonization,
ESI for Electrospray lonization, El for Electron lonization, h for hours, min for minutes. Other

abbreviations used herein have the meanings customary per se to the person skilled in the art.



Conpounds of formula I, in which R6 is Aal or Ahl, can be prepared as outlined
in the follow ng reaction schene 6, and specified below, or as described by
way of exanpVe20A03M® f ol | owi ng exanpl es, or anal ogous!| YPCAEPIMGEI v t her et 0.
Reaction schene 6: R aryl or het eroa‘{zyl As shown in reaction schene 6
compounds of formula XIV, in which Y3 is™a suitable |eaving group, such as

e. g. i odi ngxanipléy om ne, and P05 stands for a suitable tenporary protective
group for the carboxyl group, for exanple tert-butyl, can be reacted with
boronic acids of formula R-B(OH) 2, in which Ris the termnal aryl or

het er oaryl Fimglmreductéf t he abovenenti oned Aal or Hal radicals, or the boronic
acid esters. (e.@)- Nmyeroaj,-a@c@&maﬁuegua},mmhﬂq.gyﬂm 3tyD- agiym"am an art-known Suzuki

reaction t lagégo?fé -3-[ 1- toluer% 4= sulfonHIgPH yr Ifgygpacrc\(’IJccflclid(Szigom]pound‘)2«:% B f q by

renoval of ch can be

correspo
coupl ed wi PW‘%‘@f?ﬁ@gﬁﬂ%atW”ﬂ@Wﬁﬁ“ﬁé P! of '\'ﬁ\ﬁ)dQTP}VUW’O%%W?fS{M/ 1166189 -
38 - P& o0p.2r3 gofasabasidichibed dakwee int 20migi denoroadethalie arremabrom|sd3ﬁa strred fdPG3,

cor r espondiy g, GORANHorPdre B&%&Tb' h% d Sfo %%%@@F hy\é%wamﬁe’san%@m% frA5r €acti on
schenme 7 conpounds of fornula | eavi n%bgro p,

such as e. §MuesdinRR2GF! ?%‘ﬁ‘i’“r?é‘ydr%‘flﬂ?”‘?’?%d %f"bﬁ‘(&%g”f 8'?9 aﬁde‘&ﬁ”? S’fﬁra%‘e‘i W ry
pr ot ect i ve agatates phd eambinheorganididrsel is ¢ried ayer sdum eiiiaerpiiterverds tt iskiliersd andcan be

depr ot ect edvamfrare@ R acQd. ﬂ?&udeqmdm&t Ilq)uf.freeay Sifh lg@pﬂyéhi Prodeiografilsihgat hen

coupled wt ormul ae HZN. S I bed above to give
corr espondpradlerqnpn%éf'\lorr]%r%e%g e?nd metrranol)&)/n (%24 Br)(g 02[}58 optﬁ ﬁrec oug.r %Sareact ed

With boroni""&'tea?@idds of formula ft-B(OH) 2, |n WhICh R is the termnal aryl or
het er oar yl msgirer)y3oeh (ke 1@dgvenenti oned Aal or Hal radicals, or the boronic

aci d esters, &ﬁRQDMéB‘ée D'HWC@W@ %) 7%?%?9?2 dt 9- %é’ﬁz ), @@491#%}('9%‘“ Suzuki

reaction the corresp whi ¢ are rotected by
removal of (P& 6! "If‘(%" 74739\)% %blf'? @E’béﬁ% deér‘?ﬁ&ﬁd§2cﬁz :r"'Hrgh% BS1f. Reaction
scheme 7: exchdiyeadBu zidk i0.616b< bxobangeatre, ig) carri ed out in a manner habitual per
se to the skilled person or as described in the foll ow ng exanpl es, or

anal ogousl ¥ or ﬁHydrloQJ- - 1-rEhI‘e]ﬁ)l/’lmtet?lénesulfonyl-1H-pyrrol-3-y|)-acrylamide

0.189 g of (E)-3-(1-phenylmethanesulfonyl-1H-pyrrol-3-yl)-N-(tetrahydropyran-2-yloxy)-acrylamide (
compound A2) are dissolved in 50 ml of a methanol/water (3/2) solution. Then 0.102 g of the acidic
ion exchange resin amberlyst IR15 are added and the mixture is stirred for 91 hours at ambient
temperature. The mixture is filtered. The filtrate is evaporated. The residue is crystallized from
methanol to give 0.144 g of the title compound as white crystals.

MS (TSP): 307.0 (MH", 100%)

"H-NMR (DMSO-d8): 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 =17 Hz, 5H); 8.90 (s, exchangeable, 1H); 10.60 (s, exchangeable, 1H)

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

The method used for preparation of this compound is analogous to the method described for
compound 2. Starting materials: (E)-3-(1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-
yloxy)-acrylamide (compound A3) (0.150 g), methanol/water 3/2 (50 ml), amberlyst IR15 (0.300 g).
Reaction conditions: room temperature, 34 hours.

Yield: 0.041 g, pale grey crystals

MS (ESI): 381.1 (MH*-CH3NO,, 100%)

'H-NMR (DMSO-d6): 6.14 (d, J= 15.8 Hz, 1H); 6.58 (m, 1H); 7.31 (d, J = 15.7 Hz, 1H); 7.43 (m, J =
6.9 Hz, 4H); 7.70 (m, J=6.6 Hz, 3H); 7.91 (d, J = 8.0 Hz, 2H); 8.02 (d, J = 8.1 Hz, 2H); 8.92 (s,
exchangeable, 1H); 10.60 (s, exchangeable, 1H)

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



Compounds of fornula XV can be obtained according to the synthesis route
shown in reaction schene 1 and descri bed above The abovenenti oned conpounds of
fornul a R - YQ&419394e known or can be obtai ned accor di F§TES2WFPOEown
procedures. The reactions nentioned abovg can be expediently carried out

anal ogously to the nmethods known to the"ge'rson skilled in the art or as

descri bed lye M&Modlfse&f&ﬂﬂﬂia%tlbrfbfltfb&:ofnﬁd)dn@waﬁ@o@&ﬁﬁm{eeﬁethobtdeéosbdﬂwreOveI’ known to

the person MomoeéjStbrﬂ Cﬁtrﬂﬁer%fst E Q"ﬁt rﬁe'ﬂﬁaﬁun%rbgnz%né‘é&m b- 19%yr£f§2}(hve centers on

astartlng or 1 nterne i ecessa one oOor nore
reactive cErfREYEO-PEIHOY BY A W%?‘lfﬁp@tﬂdl% O&P%%@GW%W%M o @l ow a reaction
t o proceedaspeigitiR16d0.402 gatRebdiien chegitienedtoom teBPeratureeatouen center. A detail ed

descripti Oﬁhefdodioésfbepékst%d%stﬁs| arge number of proven protective groups is

f ound, forygﬁggﬁﬁg%{@ {éooggectlve Goups in Oganic Synt heS| s" by T. Greene

and P. Wit Inc. 1999, 3rd Ed.) or in Protectlng G oups
(Thi ene FodﬂrdMﬁ @H%O@)g@ﬂﬁ @ ChéRbsienly) 649 (ﬂes]HNG@éSng* ByizFZH) Ko (Bndki  ( Thi ene
Medi cal Publes gher ss.6 80003 17.7RE 3H$ @lsatds Wkcrangeap) iH),110 8 (RNexefan§dasie SHpSt ances
according to the invention is carried out in a manner known per se, e.g. by
distilling off the solvent in vacuo and recrystallizing the resulting residue
from a sui Pabl e(E&BtZréminogheryihi-ddtoiusge- F'Pu'f%‘yéﬂé'%'fr°'t3hé1'4§[lé€t"@i%r y purification
met hodsI suakhe @sf,2-f(eys3- [QXtaIUQteelrsuG@"yl)l-ﬂnm @hdsmrmtamb;a@hyo}@ﬁer@lubatradm.ea@uaport
materi a t,1.0n r Ir
salts, or, %)(\FI)I e9t abn{r#oour%mgrg@g%olv% 2% nwO%rt]t P. ?e at%g‘lpl\érﬂ ér@;%ra'&[géegcnggﬁer t ed
into the fFr@e’r@Gﬂ%dﬁﬁd‘éﬁA %8??‘%6"3?‘@“%5%“5%1@6”[5’9 f‘-’tf]P%%’lr VAgPeRES fYee¥aEdnpound i n
a suit abl etsynesrnd (ehgresiduelopt Bided 255tiohwals. Breata®nphasesekiypktee bimglstikadt one or

met hyl i SOQMK é/tbyl g&ta@mther\ﬁzﬂdsetb@&fmbmédlGrjgarﬁ’csphgéegtaﬂydne@&)aﬁgodmFn%bl?a@e,h%qrﬂ@afrébr an or
di oxane, or i | ori de or I or of orm

or a low mﬂ‘ ‘ﬂt(ﬁtea' e\éﬁ@f’r@ﬁ%’/“%ﬂef tﬁ%‘t i @e”atrl‘ec%ﬂ%te 'Ss‘ﬁ%sf?%é% F?Et’ﬁ%t%‘f" o g¥hy
i sopr opanobftheiie cbmreond 28 wie elitaltlesi red acid or base, or to which the deS| red
acid or basg ES). Bhenn\Adedy) The salts are obtained by filtering,

repr eci pi t&ﬁwﬂ DM%@%@?& E%% M 4V>%3t achhgr%’%Et% Bk 55 BF, 3%«&’5 7‘?‘979' 1[—«&%@0 |l t or by

evaporatlnq can e COnver al| ation or by
aci di fi cat "8h7 0t /e Ha 88 EMPLlndS80 fhf Th3th %rgr?oésaﬁxobengéﬁtjﬁ/é“)t ed into
salts. In this way, pharmacologically intolerable salts can be converted into

phar macol ogi cal ey AR ARL ineieRalb BrAGEALHHR0sadiBRe 3 Of this

i nvention, _such fg
(E) - 341- (4] tﬁfﬁet‘gﬂwatﬁ ﬁwwtwmemw 5RO fiprpagted espired @ hy dr oxy- acryl a

m de or compound 5 with the exception that the product is purified by silica gel flash chromatography using a
(E) - N- hydr gpsu.e%aa st afld/Maank| #dA stPpheBes 2- sul fonyl) - 11- 1-pyrrol - 3-yl pacryl a
mde, resp ?artlng HtaYehals {%@E t}ygéﬂ% ra\moe'ttia%esﬁl?ong 1 ﬁbyrroFiyl t?lanog@mlno]%s en ﬁSCI’I bed by

way of exa

possi bi | i t yarbajeit said feghuty esterr(egrpeed Ay (Orfée Moad-Clet®iin). iThA t218)- eectitbor nmaki ng add
addi tion sabridfiordf roaftdnsratufs, 85 hdufs. t he presence of hydrochloric acid in a
solution o u rising a suitable organic solvent (e.g. a | ower

al cohol , sﬁ“gﬁj é&e@%ﬁ)gq@gﬁg et hanol or isopropanol, a ketone, or an ether
i ncl udi ng &Sd%ah 882 thydrofurane diethyl ether or tert-butyl nethyl ether
(TBME) ), OFH-NMRHDIVSO-06): ©8@@iH; &0l (s erthsngeatiie, ik 6.68 @S J=taTie0sHME. Th(mwater , or
vater, wth,Qr wid@uh, 19atong. 1-hhe1S@, Us sar &) 29 @t gd PynLnysé akl ispation,
f||ter|ng or by evaporatlon of the sol vent ('S) and i f desired, purified by
washi ng or “$P {5 PIRRJ9F°Eh"™n appropriate sol vent or mixture of solvents or
recrystallization froman appropriate recrystallization solvent or m xture of

sol vents by, netgngs2 Kﬁnﬂwfbh’éﬁ)ylmﬁ (sttheﬁtmguuonyut ’ﬂﬁipﬁ-\’-&l-?, yhRuSianflPendi ng on the

gg?ftsl 8? C(?'pedrlnétltgjnussed]ﬂs)r préparatlon %qp compound |sya(rztlglgg%us t%rttltecme od%es%ﬁt?e ! ned in the
(E) - 341- ( 4ceimreetdd am nonet hyl - benzenesul f ony1) - 1H pyrrol - 3-y11- N- hydr oxy- acryl
am de or  Stafldg materials: (2-{(E)-3-[1-(biphenyl-4- sulfonyl) 1H-pyrrol-3-yl]-allanoylamino}-phenyl)-carbamic

(E) - N- hydr yl bacryl a
m de, respgégfe\%g@ e(St\?vlr (Itg%r%?q’dpp‘%mqgro H}% eﬁg’% nﬁ—éﬁ'ﬁ@”ﬁ%&%‘é}%&?@l@gabout 0.1
to about lr‘QméE{UﬁWr%ﬁﬁ hOLt‘ﬁare preci sely from about 0.3 to about 1.2

equi val ent, nore precisely fromabout 0.6 to about 1.2 equivalent, nore
precisely from about 0.8 to about 1.2 equi val ent, nore precisely f r om about
0.9 to about 1.1 equivalent, nore precisely about one, nore precisely about
1.0 equi val ent hydrochl oric aci d with respect to the free base

f ™\ ~ r a f A D - N P . Y T PR [ P 1 £ - ... .1\ " 1 " I 1 I T | I U D P



Pol ynor phs can be obtai ned by a nunber of nethods, as known in the art. Such
nmet hods i nclude, w thout being restricted to, solvent (re)crystallization,
preci pi tati MYOMUTMMGN-sol vent, rapid evaporation, sl owPEFARVEPHT, rapid
cooling, slow cooling and the |ike. The sol vates or particularly hydrates of

t he conpounds according to this invention can be prepared in a nmanner known
per se, e. ieldt mod1ihewptcesenace of the appropriate solvent. Hydrates nmay be

obt ai ned fg\,%r&%tﬁ‘{o H+]‘ rom m xtures of water with polar organic solvents (for
exanpl e al cohol S é.g met hanol , et hanol or isopropanol, _or ketones, e.g.

acet one) . FINMBEPYSOLRe* bhe Exrsrerisdht FoR Jiﬂ“t-‘ﬁr'é i n{-ehtiBh 6ddimok carried
out anal ogeusiHz, ar- 654 i, hiay, 6.90 tno Jrret.heids, whieth, ) 4oam J,i=ars5 Hrev, &7 o t he
person ski P poth T ers il {n- : on the basis of
hi s/ her kngILl ’g'éggn’éng"@ﬁft' ?W'eh%sa@i!s g? H?'h@ggg%gyﬁ?hteggﬁjsﬁ?@ﬁfef&sMi ch are shown
and descri BS92WFf Ak he description of this invention, howto find other
possi bl e synthesis routes for according to this invention. Al these other
possi bl e synt heg)f.(3-RkifRSohdh)- RIS R diRREHy18find-BinSed eONIFAYH-PipyrFdIS-yAL €Sent
invention also relates to the internmediates (including thelr salts,

st er eoi sonBF¥PHE salts of the stereoisoners), nethods and processes, which
ar e di scl oSkeamétegdaised fanmepatatiohof tisscomg@id is anglogyhtofesnetiodgessargadainds accor di ng
to this i n¥emolRys withiikkSexcdpiéh Rat @RRIdudt RUR el B cridtSRaliR i @ehylReBOCESSES

di scl osed herein for ring.conpounds accor.di to this invention, which
or ocesses congy ek B R DR EARRGHREe B ERI R i) Sy PSP

ment i oned PRANY-PREATIR 38K (GU-RUY! 98 (REPPUOPPIEP &4 BeletFlo k! Oak Tirel! g Rerefion

condi t i ons camlitihisSbo $RtheRRFLRMNours: 41 - Havi ng descri bed the invention in
detail, the._sc ent invention is not limted only to those
descri bed Sﬁgfgg{%eg%asl% rif%ggrpfcgf%en‘oodi ments. As wll be apparent to persons
skilled i nMSHESIEAT1-0 MHi OP%At i ons, anal ogi es, variations, derivations,

honol ogi safh-tM8 (BMEO-aelapo®si BN I ds, hrbanbesds, RBRE 79 (v @Rtlb.o iz 898 (retde on t he
base of ar ko). gl dae; \@Nd/-0f 7 HPAIL s asHh)Yz 40, b.heskase,,ofs ¢ e

disclosure_(e,g. the explicite, ipplicite or ipherent disclosure) of the
present i nvehti*dA- W‘t%ﬁgo'tp'ﬁ’ J?d”e%%lpf’isﬁgg'ﬁ'%’rﬁxm‘?‘ggeé’f’)'ia’ﬂi and scope of this
invention as defined by the scope of the appended clainms. The foll ow ng
exanpl es sgrve (E?-Nlﬂyhﬁb‘i;'-f’:@{—ﬁ-(([ﬁﬁH|-iﬁﬁiﬁ-ﬂ-tyl)-@ﬂlyf]-lrl{e_m?ﬁﬁmi‘\“fp)tlhélw\,:}aﬁ&ﬁél{e' cting 1t.
Li kew se, fu]ft h@r1 conlpggnlgséﬂccor ding to this invention, ose preparation is
not expli cPPVEEE M BEY) 24K BY pr epared in an anal ogous manner or in a
manner f anmBl maof Ges-(1slé-(E211HfndolZest)stwil-gkinyitagdho)-penednesidipnyligipmepl-8usNomar y
process t eqhrtihgii@§ranAYoxPiacbhidd{cofnb&ing ATRALANESIV& in b &l Bthetnahol. A &daitigd €

ment i oned gscf AL PARMUELD ol el Ol NG AXAIPHER e ASIEIdS ot hel T sal s
are a pref 8 Ped suloj eyc. 0 the pr esent Tt nvent ion. I'n additi on, any or all of
the sal ts 6f2PEBIRBJIGRRSIIET is FaTRYIVED athy! sgRiaterPNa fried vBYRN VIPHEB 290G nal  products in
t he fol | owivrey: sxagphlesesiobkeidr hydrates as well as the pol ynorphs of these
salts and hydrates are a preferred subject of the present invention. In
further addition an(y or all _of the polrym)rghs of the salts of conpounds of
formula I, '&hi ctf)-ATkARnety BRBgmathyFhanzsrepyiioqyli eyl o l-Nydr SRy a8 s p | es, as
wel | as the€rocedwedr at es and m xtures thereof are a preferred subject of the
present | nYﬁ@ﬁwét%-uséﬂoﬁt@ﬁre%ﬁ@pbﬁﬁis cdMDosiaANSRIob&Us TS he®RESLEMBEA foM f Or

nol ecul ar Lon oquﬁf for Thernospray lonization, ESI for Electrospray

| oni zat i on, "BUYSt El ectron Ioni zat | on, h for hours, mn for mnutes. Qher
abbr evi at i St#ginggegiHdFEd-H-(RretylBingBathY hepetasdcoarypers-Wa-erhydie per son

ski | | ed i npgrhez-abty)-acryland@ (conipoaimd@s Fi nal products 1.

(E) - N-Hydr oxy- 3-0-(tol uene-4-sul fonyl)-1-H pyrrol -3-ylFacryl am de 0.231 g of
(E)-341-(tol uene-4-sul fonyl)-1H pyrrol -3yl bacrylic acid (conmpound Al) are

di ssol ved FIRCEURAP of di chi oronet hane at room tenperature. Then 50 pl of

N, N- di met hybdootngaemprefierrddDidepduse, éheditielenthpodhd 2a@bbegpbirined rafoiawsaci d chl ori de

di ssol ved 74 Bg B thdorfdb B OLITES SdiRd BERrRRIUSHe HrobRiMeSeic8tBedih EXAaM 0k 1.5

hour. To the sol uti re added 0,439 g - (trinethylsi hydr oxyl am ne and
St rred r oroera ot i LBt Sordi5h o TR i, 8 HbPB R BT L F engt ny

are added ##idueiRdisgriedd Wink RAUEPYRACdigD dvdipide sTiHiiendbmpiraddst geehihe sghiasie i s
dried over sodiumsulfate. Afterwards it is filtered and evaporated under
vacuo. The crude product is purified by silica gel flash chromatography using
a gradi ent of dichloronmethane and nethanol from98:2 to 6:4 to yield 0.050 g
of the title conpound as a white solid.



M5 (TSP): 307.0 (MK, 100% 1H NVR (DMSO d6):1H NVR (DMSO-d6): 2.37 (s, 3H);
6,12 (d, J= 15.9 Hz, 1H); 6.54 (m 1H); 7.25 (m Jr 16.1 Hz, 9 7.42 (d,
Jr8.1 Hz, 2PMYO229079¥%, 1H): 7.85(d, Jr 8.2 Hz, 2H); 8. 96’C(Tﬁé’200 Whdngeabl e,
1H); 10.61 (bs, exchangeable, 1H) 2.
N- Hydr oxy- 3- (1- phenyl net hanesul f ony1- m‘}&yr rol -3-y1)-acrylam de 0.189 g of
( :E) - '3;1( 1( p b&snagl tatst’@an@w}sfa&ryéﬁﬂdrédow §lion3any the Nsigtietsr @by dy ngon.anoﬂwrytle;)xy) -acr
yl am de u di $S0h: 4
sol uti on. gﬁgo‘%go g{?Edjﬁg ﬁlgglal}ngﬁégtggﬁg%%ré&?lgg W%@% @é/fé are
added and PHEPRISEEPEI Y stirred for 91 hours at anbient temperature. The
m xt ure i s 1HINMRee@dVIHZ] ReDMBD}: Kat2e13i(s 6ev aobik)at.ed(s, IhecH, 818l we1 HsJ €n16/sHA I i zed
from met hagpl ﬁ%@@@ 1 3y 929f<d 4L shfﬁz %@ﬁ PhiAS %5%5 3l M5
(TSP): 307. % %2 'J="15.7 Hz,
1H); 6.50 (r‘?xs Ha- HW@% S(r"nH ﬁH)'% ?3 @12d*mf flﬁ)“z ’7“@288 bSJFHlerC*l%Egea@F{w 8. 90
(s, exchandeahloe,1 H EfjcharbBaOH) s, exchangeabl e, 1H) 3.
(E) - 341- ( Bi phenyl-4-sul fonyl) - 1H pyrrol 3-y1] - N- hydr oxy-acryl am de The mnet hod
ggrerg O]:J(r)l:j gr ? g? @?&Q:—I—ﬁaro“?i{] {43[(@9%‘0&1 ﬂ elh?ll) gp\ﬁilo?%gt“)sﬂ}-‘)gnz%rbeesum)sr;[yﬁgﬂ-pcyj/ﬁ'glgg-I bed for
(E) - 3- (1- ( Miptrglagpided- sul f onyl) - 1H pyrrol - 311) - N- (t et rahydr o- pyr an- 2-
yl oxy) - acr laamh dem c&HMUNA, AShethbl KRB B) be 1B RARS breWRitRH |S%Aaog(omome)
anber | yst 1R1§1H39650r d%) Reaction condi ti ns room hﬁe ure, 34 hours.

i e co

Yield: 0.04% mp8¥”dsgtaes°rﬂ9§pr(°%§ § Pug gy ReBS 10009 1H VR
( DVBO- d6) : Ws'+f441 ) J— 15.8 Hz, 1H); 658(m 1H); 7.31 (d, J= 15.7 Hz, 1H);
7.43 (m J= 6.9 Hz, 4H); 7.70 (m J=6.6 Hz, 3H): 7.91 (d, J = 8.0 Hz, 2H):

%")02 (d, J4z ?&)k-ﬁ%m@@[i-(43{-[(?34H(d%|-3-9|%%1%h@ﬁgﬁn%h-ﬁeth}l‘iﬂoénzlﬂes@ﬁor(y’ﬁnH%%ﬁ:ﬂgeabl e,

4. (E) - 341- ¥U2ewla@idSy | ani no- benzenesul f ony1) - 1H pyrrol - 3- y1] - N- hydr oxy- acryl am
de - 43 - sihiag freh badboursekl 2f the mpthepetiatcaobe Ged tohihs prepmaiot Badnilsoadtakiegous t o

t he net hod ﬂﬁ%@&és%gd Fopéonﬁ)nga%uﬂ% c?ud%%&&dt @Qur@%ﬁ&bh %L §iolog|cal testing.
(E)-3-[1-(4-di nethyl am no-benzene

sul fonyl) - M'—"—pyr?Bl 3-y1] - N(tetrahydro- pyran-2-yl oxy)-acryl am de (conpound A4)
(0.200 g), nethanol/water 3/2 (50 m), anberlyst IRIS (0.402 g). Reaction

?Egg') ti ggg 13.r OéEljrBI{ﬁﬁRgénﬁDHhﬁw -mthyBEhSenestiBhili-11pREE-391)- md?oxﬁ/-%d QW&% a|43 ?/5
m

1H) 6. 75 P&rtﬁwg frorh §or§)o ,&I t(m%ch caéti)_?) use%%gt&n%rn?arﬁtlfn |s§n%oqg|zs t% = 177

Hz, 3H); 8metog %Cr'bé%@h%ﬂm’elmﬁ'lge 1H), 10.59 (bs, exchangeable, 1H 5.

(E) - N- (2- Amithe-gphenyl ) - 3-[ 1- (t ol uene- 4-sul fonyl) - 1H pyrrol - 3-y1] - acryl ani de

0. 116 g of

(2-{(B)-341-(tol uene-4-sul fonyl)-1-H pyrrol - 3-yl pal | anoyl am nol - pheny1) - car bam
ic acid teftbutfNtygroxy- 3%6‘#1?66%&39&5'? %“é\")oqeeéed?re%fa"ww ByrrAl-3yh-

di chl or onetbglamidet anbi ent tenperature. 2 ml of trifluoroacetic acid (TFA) are
added and %Eﬁlnﬁﬂ&ﬂ*%&n@d&uﬁdsmit the rngtqocf\m]ch%gn Elé)l}éléd fo;rllﬂg pr%QArzthms ahéog%M@BWeat ed to

dryness and to resi due are ad wat er. The water phase is
extracted EB?H‘B‘?JQ?SFQPET'V ”ipﬂ“'@tghyl acet ate Aftervvar ds the conmbi ned organic
phases areMiri=é@8.6ver sodium sulfate and filtered. The filtrate is evaporated
under vacua. Then the residue is crystallized fromnethanol to give 0.050 g of

the title 99”‘3&3‘ nq-ly%rox% [* 81 {([:(gl-Y da'lI SSyImethyI)-amlno] -methyl}-benzenesulfonyl)-1H-pyrrol-
3-yl]-acrylamide

Starting from compound A15, the method which can be used for the preparation is analogous to the
method described for compound 9.
MH" = 4491

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



M5 (ES1): 382.0 (MH+, 100% 1H NWVR (DVBO-d6): 2.38 (s, 3H); 4.48 (s,
exchangeable, 2H); 6.55 (m 3H); 6.71 (m 1H); 6.90 (m 1H); 7.40 (m J= 8.1
Hz, SH); 7. 770079403 7 89 (d, J= 8.3 Hz, 2H); 9.20 (s, PEXERANGENM%e, 1H) 6.
(E) - N- (2- Am no- phenyl ) - 3- ( 1- phenyl net han‘@sul fonyl-1H pyrrol -3-yl)-acryl am de
The met hod used for preparation of this Conpound i s anal ogous to the nethod
descri bed &e@Fting @BPRRLNAbuBd Wi 4, het h@hcaXeplchobe tdadtor tHaergpbaRBAGE anafogpusrtd fieed by

silica gel r usi ng a gradi ent of dichloromnethane/ net hanol
%l@@%%@%ﬁ%@ﬁmw .

from99:1 ar g materials:

(2-[ (E) - 3- M féhyl net hanesul fonyl - 1- H pyrrol - 3-yl ) - al | anoyl ami no] - phenyl } -

carbam c acid tert-butyl ester (conpound A6) (0.146 g), CH2Cl2 (20 ml), TFA (2

m). Reactipn asﬁd-@gLMﬁamJt B2 RRGHE W 1R-pyRel- AR Sy drdkRhdylafia@37 g, white
17382 0 VR (DVBO: d6) -~ 4. 90 20

crystals E . ) 1H NV 4, S, . 5.01 (s,

exchangeag/sg‘?t'”ir TC%T‘%’é’(dr#G’ET@"?Fh‘?d ppich cgpype usge 4{%“63@6%’.”78%2?9"2?{50}“96. 90 (m

1H); 7.01 (mthod¢gscribgd o comppundl 9=THs, cide Riehluct ig p@ifieq by waphing Gith/metpanolJRsatid &, 7 Hz,

?E)l)N?ézioétgine&ﬁgmm@abl e’(b'lH% yi-4-sul 1)- 1H | -3-y1Facryl ani de Th
- - -bhe z =( bi phenyl-4-sul f ony1) - pyrrol -3-ylFacryl am de The

met hod useye@ggr'{pobn?g%gé'é |'%% of this conpound is anal ogous to the nethod

descri bed for conpound 5. Starting materials:

(2- { ( E) - 3[ 18.( biepNaydioxg-3$1:{4fpyriyih4-yl-berzgiidsalfonyh Hpatrbladyaydcaytarmiag - phenyl) - car bam

ic acid te!’Sta?tmghg* ctﬁ'&;oﬁr]{d Aﬁotﬂpﬁfgtggd Mc)ntcgpbe‘l&g %L\ %mpa%%%%n%lég@r%%oé‘!e TFA (5

m ). Reaction ondf3 Ions: roomtenperature, 1 urs. - | 0. 061 g,
white crysf{rgingd fasciesipy compaudd- {iiegciaHmikiNg IS Ry WeRied anghe 54in9ex changeabl e,
2H); 6. 58 ¢uppentibmisSiterdd. Fzg prduictss igolBed-ms,coBigss s@d.71 (m = 1.4 Hz, J2 = 6.6 Hz,
1H); 6.90 Wdingddomt:bagab#rad2 = 6.6 Hz, 1H); 7.40 (m Ji = 7.5 Hz, J2 = 7.7 Hz,
6H); 7.78 (m J = 7.7 Hz, 3H); 7.95 (d, J = 8.6 Hz, 2H); 8.08 (d, J = 8.8 Hz,
2H); 9.23 (s, exchangeable, 1H) 8.

(E) - N- ( 2- A®-notEyNetygroxy-341-I4((aH-gyrazalHyl) Renzenesstfondiridspyirobiryll-perylpmiser r ol - 3-y1] -
acryl am de sihg ferh B&ebousesh of 8¢ mpth@P@tidatch®be @Ed fohths pegdiek RandisgoadidkRgous t o

t he net hod i und 5 wth the exception that the product is
purified b§%§§§é Sgrﬁ)?clj ong%olmgﬁ@%(bm ethyl acetate. Starting materials:

( 2- { (E) - 3- Oeffind rAke2PHFLEM Fo- benzenesul f ony1) - 1H pyrrol - 3-yl bal | anoyl ami nol phe
nyl)-carbamic acid ter(-butyl ester (conpound A8) (0.141 g), CH2A 2 (10 m),

TFA (1 M) 50 RegSNLLRAMGRMH ARG (4. 29 ~qc0. 109 g,
pale red crzos_t(g?gl (ﬁ/ém?%@%wﬁq%;) WR?EB&%%?E&H@%%%&&%@%%&S (s, 6H):
3.97 (s, eﬁéﬁ%&%@aﬁ?r‘é","“%—&;& t§e Fethpchynichcan be ypeqfpr the piepargiony g apgiogoysiodey "y - oH)
7.04 (m Jineth@d Jeskiibed pPcomp8urid 28z, J3= 15.5 Hz, 3H); 7.40 (m J1= 15.6 Hz, J2 =
8.6 Hz, 3HMelfngfbirk:us dbaex@.9 Hz, J2 = 9.2 Hz, 3H) 9.74 (s, exchangeable, 1H)

21. (E)-N-(2-Amino-phenyl)-3-[1-(4-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
The compound is prepared by treatment of (2-{(E)-3-[1-(4-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-
yl]-allanoylamino}-phenyl)-carbamic acid tert-butyl ester (compound A20) in dioxane with HCI. After
the reaction is finished, the product precipitates from the reaction mixture.

Melting point: 199.7-202.3°C

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

Starting from compound A21, the method which can be used for the preparation is analogous to the
method described for compound 21.

Melting point: 232.3-240.9 °C

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



9.

(E) - N-Hydroxy-3-(144-(([2- (1H i ndol -2-y1)-et hyl ] -net hyl -am no) - net hyl ) - benzene
sul fonyl] - MORYWPH43-y1)-acryl ani de 81 ng of PCT/EP2006/066189
(BE)-3-(1-[4-(([2-(1Hindol-211)-ethyl |- rngt hyl - am no) - benzenesul fonyl ] - 1H pyrro
| - 3-y1) - N(t et rahydropyran-2-yl oxy)-acrylani de (conmpound A9) are dissolved in 5
m of et haaaing fréh t@hpoastddd?] & methodlbhidilca®be ed S ﬂﬁydd’ewﬁbﬁ)l’siaﬁalﬂﬁhﬁto&kﬁe m xture
is stirred the reaction mixture is evaporated. The residue

i s washed v"\{e?‘hd gejsﬁ%?wor el g@dand dri ed under vacuum at -50C. Yield: 55 ng,

pal e yel | oelipg paipt: 11@1594 C Sinter at 83°C

(E)-341- (4-Di netyl am nonet hyl - benzenesul f onyl) - 1H-pyrrol - 3-y1FN- hydr oxy-acryl a
m de Procegyre Ef;iN HW%x@gh@beHélﬁQ i-Hiogh@nd2- emrng's 19 Pyi-slyilatryfafiound i s

anal ogous tot nmet hod crib fg or _conpoun mat eri al

(E) - 3- [ 1- ( 22 AP RGe 2R ttnwe Ahenighéan Wﬁ%thiﬁew?t&%gaéa'eﬂfrstﬂﬁfteetrahydrop
yr an- 2- yl oxghoddasyibadiod eonpeano Uirechroaflc cryPipitizee from ¢helseacpmnauxtdieng to preferred
procedur e, Melgg §dirdt:11€1.69gmpound can be obtained as follows: 704 ng of the
conmpound, which is obtained according to the procedure a described in Exanple
10, is suspended in 1.8 nL isopropanol and 1.8 nL water. The suspension is
heated to Féfl@%"tl‘l%{f’rqu'?‘rﬂb(4r@§qzﬂu libgnzgpesyipRyddt H-pyrgl-3ryll-aeiyiamide sodi um

hydr oxi de se@ktut froh cdrpodmlAh) thé medstihatchabilod dved ®othel biepdtatios is aWibgous to the

2007/ 03940&’3&% @Dgr%g@fopgz%g do. ﬁ%crudgggh&glstp%lﬂ? yJJ;ﬁmgS;\IM\SoE 'oﬁ)(%gmgnefl | ter ed by

suction an e residue Is dried by vacuum te crysta
(E) - 341- (4MipeRIntdAY-AdFRet iyl - benzenesul fonyl) 1H— pyrrol -3-y1] - N hydr oxyacryl a
m de are obtained. 1H NVR (200 MHz, d6- DVS0) = 2.13 (s, 6 H 2 CH3), 3.46

(s, 2 H, Ch’@) (E()iNJ(ﬁA(r\ﬂwo-pTIa ﬂl) ﬁg-(s %ﬁ'idln Hilhthgbﬁéﬂd)zhsuﬁo@g) ﬁ-b%«roil-s ﬂa- Ar- ). 7 29

(d, 1 H J = Ar -
Ar-H),76§°r(““ HAr- H, 7.93 (d, 2 H J 88Hz Ar- ,893(bs 1H
exchangeab/Sextial from Goni®uifd’25, the Heth@o@m@wgre@jsed fel) the préparation is analogous to the

(E) - N- Hydr axproddeberftddHot eapb&Har Srnk lorsatidn g lphrriddrb Jf\ﬂéshﬂ@ﬁml@)ér%s @edmem%mkﬁ onyl)-1H
pyrrol - 3- 1|t:q1cryl am de Starting from conpoun t he net hod which can be
used for the preparatl on is anal ogous to the nethod descri bed for conpound 9.
The crude Petioweanti'g! gife’"enough for biol ogical testing. M+ = 413.0 12.

(E)- N-Hydroxy-3-[1-(4-{[ (1Hindol- 3-yl met hyl ) - am no] - net hyl | -benzenesul fonyl) -

1Hpyrrol - 27 Y E-RGM &V‘s?‘ﬁ‘m%c%llﬁdnﬂgl Jl&x&ﬂ}lcbgm%ﬂéglﬁ @J)zm 5Wr%£)5'9lﬁ F&QlaWeCh can be

used for the preparation 1S ana descri ound 9.
The crude pREABES™ FAMPBHPENEN B‘ﬁ@ﬁth‘?‘b‘?’h"ﬁl%’l‘ BRyfseAior e Bepaigjion is analogous to the

method described for compound 9. The title compound is islolated by freeze-drying methods.
Melting point: 168-170°C

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

Starting from compound A 27, the method which can be used for the preparation is analogous to the
method described for compound 9. The reaction mixture is evaporated and the title compound is
isolated as an oil.

MH+ = 509.1

Starting from compound D8, the following compounds may be prepared via synthesis routes which are

analogous to the synthesis routes resulting to the Examples 18 to 22.

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

30. (E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-4-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
31. (E)-N-(2-Amino-phenyl)-3-[1-(3-pyridin-3-yl-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylamide
32. (E)-N-Hydroxy-3-{1-[3-(1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide



M+ = 449.0 13.

(E)-3-{144- (Benzyl am no- net hyl ) - benzenesul f onyl11- 1H pyrrol - 3-y1) - N- hydr oxy- acr
yl ami de St ar¥PAY##4th conpound A13, the nethod whi ch caB&PEeRec By the
preparation is anal ogous to the nethod d&scrl bed for conmpound 9. M+ = 412.1
14.

(B) - N- Hydr axy - &Ny AmirioSshebyil3-ans{ergyeizoyd-y)-banars esdiy i anylirol B Py r r ol - 3-y1} -
acryl am de Strartd ng from conmpound Al4, the nethod which can be used for t he
preparati oA 7€Manal ogous to the nethod described for conpound 9. M+ = 378.1
15.

(E) - N- Hydr exiys a4 yN-Aydrbxyldt14(5ipyridirb2-yiltRiphgnle 2-saiforiy} tHmo)3-yii-Beyasiae siithf ony | ) - 1
H pyrrol 3- ﬁt&@g&{kyrl jde Starting from conpound Al5, the method which can be

used for t re ara Ion is anal o%ous to the nethod described for conpound 9.
VH = 449. {E)- Iﬁydroxy-3 [1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide; compound with

(E)- N- Hy dr apxaut @§ dau{v4ipt(hpyrodhekic sridwivlrespedadl the fasmibagd - met hyl ybenzenesul fonyl ) - 1H
pyrrol - 3- !édﬁﬂ&&fyolr %Q‘c&lﬁ-‘pound ﬂ;ﬁch is pbtahdd é%%r&ﬁ&&ffé%%@dﬁ%d“@r@ed h Eﬁarﬁﬁéﬂog whi ch

can be used for the pre ara 1on i s anal oggous descri be or
corrpound QSlﬁPﬁ_nd&d 41173 |11 . 3 drops of methanol are added. The suspensmn |s heated to 80 C and

(E) - 341- ( 4sthrer aoRTniet 1y h. ﬁt&emeinéeuwpemdn)s@bﬁ@ylranme-bamyﬂl:eswdhwfdﬁre%yvaa@ﬂyl ar ni de
Starting fpemeemMasishdBhed dvidgighBdnnagh wbiweh Yem Jaetauqm h@lard daifRbQRAKRAt i on 1S
ana! OgOUS Qb e T8 toftHqu]éi%s?he %%fqoung\con |nn§ eq Hé/mell-an d‘gtg}lgvg\%eﬁr oduct is

purified bilnelt'n%%om et haf F§9 550 RS yi eld. Melting
poi nt: 227.0-228. 6C 18.

(E) - N- Hy dr @x1y -0848)-N-Kydpyiyi3ctil {6-gyrigin-Hanriepteac2 s 0mahl)) 1 G gy pyik3aj-acdpiyndibaauitil am de
Starting frhg SOSmaldpd Al7, the nethod which can be used for the preparation
is anal ogouS to the nethod described for conmpound 9. The reaction m xture is

partly evaptilat 89 affd-NHEOReSUHEPHENLOSHERMINGR SHENY k1T RfrehYIPRIaEI8 dut i s
i sol at ed asuspelded Ine®smispldradhlorvEdckiimgogparand : (524d1) 3FhaZlspéhsionli stirred for 2 h at

( E) N- Hydr %)h l‘gméelat[n‘é fﬁ%“é‘o%ﬁt@é @ap&a%&kn@@\QZ%@w éu@&)ﬁlﬂdﬂﬂr'—b H’Mr |§(§Hrop§nd¥'1} acr yl

am de Start|ng be used

he
o ener ot | oA s 23 L R GRS Hie s HECRET Holr . TSR i @0 ma) 8¢

obtained. The compound contains 0.91 eq hydrochloric acid/mol.

1H-NMR (200 MHz, d6-DMSO): 6 =6.19 (d, 1 H, J = 15.8 Hz, CH=CH), 6.61 (bs, 1 H, Ar-H), 7.25-7.47
(m, 3H, CH=CH, 2 Ar-H), 7.72 (bs, 1 H, Ar-H), 7.86-8.00 (m, 3 H, 3 Ar-H), 8.08 (d, 1 H, J = 8.1 Hz, Ar-
H), 8.58 (d, 1 H, J = 4.6 Hz, Ar-H)

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

with hydrochloric acid:

Form A polymorph of a hydrochloride salt of (E)-3-[1-(4-Dimetylaminomethyl-benzenesulfonyl)-1H-
pyrrol-3-yl]-N-hydroxy-acrylamide:

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

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

Melting point: 215-219 °C.

Content of HCI: 0.95 HCl/mol

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

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

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



Mel ting point: 203.8-211.9C 20.

(E) - N-(2- Ami no- phenyl ) -3-[1-(4-pyridin-4-yl -benzenesul fonyl)-1H pyrrol -3-yl]-a
cryl am de St¥P29%%§3*om conpound A19, the nethod whi ch F&A/HEEG8Ff or the
preparation is anal ogous to the method dA%SCI‘I bed for conmpound 21. Melting

poi nt: 244.2-246.5C 21.

(BE) - N- ( 2- Anitdreetipdneny 1) - 341- (4- pyri di n-3-yl - benzenesul fonyl)-1H pyrrol - 3-ylFacr

| am de Th
%’2 { ( E) 34§ E%m’ﬁp&ﬂﬁ]o &i% ?&%gﬁgecﬁ}e@g%ﬁtg‘n? ggﬂ%c d W|th resPecit toéhe free base:
yl bal | anoylz‘%f’nq‘% heﬁ’ﬁ@ﬁ%d d‘é“FBé?rﬂbE?'”a‘?:?Cdmf"éQPt%ﬁr%d%%f descited iffaramele 226) i n
di oxane Wi tikso€ti in aAfidoes hydivehlgrieacit! (30ml, i1g) wiihral dsdpend ethdroebyeattia.dowps atdecpl tates

]E rE)O mNE ?S r @I@\QI'E/ ‘sQ;ﬂo;ﬂﬂ é@l’%éﬂg@mg Mek el ROl Rl Blo phés%g Tznsmurgf; evgf:%rafted at 40 ° I -
zenesul. f on pyrro

V1) eyt DR Rt b AT S S BT R SR %#DB% Hona Tor

t he prepar &einiurg s cagled t@g@mﬁem@rqﬂﬁé Thephet idéitseted Hedrismnderyapund 21. Mel ting

poi nt: 232 J\/@l‘tl&gﬂ&mr@ 26-2%/3C; Content of HCI: 0.85 HCl/mol; Contains ca. 4.4 % wt water;

(E)-3-[1- ($|e%h%)r%’ alg%&vgw&% %H-fg%ﬁr ol - 3-y1] - N- hydroxy-acryl am de - 47 -

Starting fromco d whi ch can be used for the preparation
is anal ogo€f§a3‘[R?WFﬁé'ﬁF?éfoﬁ‘d’a“etﬂ'é%arr?%' IcPEFks ObHD GUPRPUL arg BB RN YRR 264 14- 159. 4C
Si nter at 83M@ble24nd substantially shown in Fig. Ab given later in this application;

( E) N- Hydr Wre%ls&aﬁmﬁb’éélgfnﬂtryzT%Lm&ahélﬁeg%%ergeswlhfsQBMé&uné—Lﬁl'e QstaﬁthaTI)S yll acr yl a

rnide Startin cgmg gng o ! rrtethod whi ch can be used for the
prepar at i o7 a”é‘?‘l o g?’%“ i '”WEﬁ‘?Bc‘ja%scrl bed for conpound 9. The product
crystallizes fromthe reaction m xture. Melting point: 181.3-182C 25.

( E) - N- Hy dr eyt Bpdiyhrotph-opy hyaZdehiorkte ghit & @nzgnespihtoambpmathiipyizessa@nylib- acr yl am de

Starting f e method which can be used for the preparation
i s anal ogonﬁg@ggwﬂw&fﬁa@argegcn bed for conpound 9. The crude product is

purified by HREH PRYMRIPP Nt ARM] b? Wﬁ'ﬁ%{r‘?é‘jm%f'ﬁ IV IpoFsATct tofsuTer P4%6. 6C  26.
(E) - N- ( 2- Aatavog phigopipedd, vh(ch ispptaindd asc@raipg tottind m@leenea Ressiidetl orixanpld k8, syr r ol - 3-y
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o odbes s I DG e e e S A ST el A PR RO o %ﬂderwert i ng

poi nt : 171 vauqm4Metng poimt: 224-226 “C; Content of HCI: 0.96 HCI/mol;
(E) - N Hydr e ®7[ndg (bdle pior gfa@lis, spiidod)met hyl - benzenesul f onyl) - 1H pyrrol - 3-y1] - ac

ryl am de S&%};!oﬂ/gerd#f%@?.o%%gﬁi’e%’@ﬁjaré%?eﬁﬁcgg%eg@ g&indaéfphocé?e CARaRE d&é%ﬁl?fz% the

preparation I's or conpoun he title
conmpound i & 28 5124¢ éfd’wby‘ Fig- 8en Bieyiniys ?P@F%B-H‘s Mel ting point: 168-170C

Differential Scanning Calorimetry: thermoanalytical properties of this compound are substantially

summarized in Table D given later in this application.

Further forms of salts of (E)-3-[1-(4-Dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-
acrylamide with hydrochloric acid:

Salt of (E)-3-[1-(4-Dimetylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-hydroxy-acrylamide with
about 1.0 equivalent hydrochloric acid with respect to the free base:

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

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

Yield: 131 mg (pale grey white solids).



28.

(E) - N-Hydroxy-3-{1-[4-({(2-hydroxy-ethyl)-[2-(1H i ndol-2-yl)-ethyl]-am no}-net
hyl)- benze¥Qa1%/8#93] - 14 pyrrol -3-yl}-acryl ami de Start iPﬁ%/F?’FWWP@&?pound A 27,
t he net hod which can be used for the pr eﬁr&ar ation is anal ogous to the nethod
descri bed for conpound 9. The reaction M xture is evaporated and the title
conmpound i salt sl (@}-8d-(@sindsyiiidomeldyHberzen&QiichyIBt i prioRGyIf-N-ayarek@-aRasiide bt t he

fol |l owi ng tgﬁcm)@yg aBP%y?r@cth@QéﬂJ\ﬁﬂ rélsltpﬁu %yéﬁg@%sbhsse rout es whi ch are anal ogous

to the synthesis routes resu l'es 18 to 22.

( E) N- Hydr 89999? tPﬁCO(T@OWrWTﬁhhS QPtawed B%%‘?%’é‘ﬁé"stﬂ? PrOTRLY afPﬁcﬁWﬁrb'ang‘le’ “Bcryl ani de
dissolved in hydrochloric acid (1M) and methanol (11, ration 1:1). Then the solution is neutralized with
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ryl am
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yl ami de  3Melting point: 217-219 °C.
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m de -

33.(E)- N- ( Ele,gn?srdfomgp g'tneyslos 3-{1-[3-(1H pyrazol -4-yl)-benzenesul fonyl] -1

H pyrrol -3-yl1}- acryla mde Salts of

(E) - N- hydr exly -aBAE»§-6-(pPmietliiamirdmpthytdehmpésa ey 241 riobhykY-nkdrbxpyeryiahis 8-wihkacr y| am

ide with h¥6UuP§J71!e&f\/‘a@ntai%rgchlonc ac:|d with respect to the free base;
(E) - N- Hydr ene- 2-sul yrrol -i(iyl bacryl am

X
 Gecommoand U H DRSS 00 S o VI BNTCRY G B BIPETa Foredier i B6SHe it o t ho
free base: di2@0ediy hadroehfori¢ fad (@@miptNlAcd a duhip effethasol bbheatinge Burmg canficti tageotmo t he
procedure dagpehivRedeinnteXanBlar Btined. Shé L§RANEIE Bollbdled/anBlrick UhdNGhouud. dr ops  of

net hanol a Itlqu%oenql 213’9% o@Ué&eerrl@ofg'tal :054%%@ to 80 C and stirred at RT for 2,5

h. Afterwar pensi o an ice-bath. The solid is filtered,
washed wit P('eﬁio”t‘?im%ﬁ%'%?'”ka‘?ﬁﬁtadﬁl ed overni ght on hi gh vacuum Yellow crystal s
(200 ng) are obtained with a nelting point of 172-175 C. The conpound cont ai ns
0.30 eq HA /nol and 5 0% w water. Salt of

(E)- N-hydroxy 311- ridi n- 2-&/ -t hi ophene-2-sul fonyl yrroI 3-ylFacryl am
ide with hyafe%s(ﬁtne |?e éﬁaeaorem ntioned melting pomts are determined yheat| the solid

1000ng( E) - RohyathriosnyallHaps] vesspispyprdrdisuel Pispection hihephaing rafe-is bdtiesn pB)and BR°piprir ol - 3-yl b
acryl am deirs sudsipRNES bint Appbhtudls-dxgdr ochl oric acid in isopropanol (5 nol/1l) The
suspension is stirred for 2 h at roomtenperature. The solvent is evaporated
and the residue is suspended in 10 nL isopropanol. After stirring for 24 h the
crystals are filtered and dried in vacuum Beige crystals (730 ng) are

obt ai ned. The conpound contains 0.91 eq hydrochloric acid/nol.



1H NVR (200 MHz, d6-CMBS0): 6 = 6.19 (d, 1 H J = 15.8 Hz, CH=CH), 6.61 (bs, 1
H Ar-H), 7.25-7.47 (m 3 H, CH-CH, 2 Ar-H), 7.72 (bs, 1 H Ar-H, 7.86-8.00
(m 3 H 3 AVOO70848 (d, 1 H J = 8.1 Hz, ArH), 8.58 (PETEP2046/06p182 4 6 Hz,
Ar-H) Salts of

(E) -341- (4-Di netyl am nonet hyl - benzenesuﬁonyl) 1H pyrrol - 3-y1FN-hydroxy-acryl a
m de with hydrochloric acid: Form A pol ynorph of a hydrochloride salt of

(E) - 341- (4 AX grfgl Jonet hyl - benzenesul f ony1) - 1Hpyrrol - 3-y1] - N-hydr oxy- acryl a
m de: a.) orm ymorph with about 1.0 equivalent hydrochloric acid with
respect to the free base: 200 ng of the conpound, which is obtained according
to the progedur)-a[L@smendesulionylEapita-3fiPacryii adidssol ved in aqueous

hydr ochl ori Ol en 4 e o8
cool ed qui él% D?%L@ %@ e efll\%rqmyg%%ﬁ{]@ﬁb%tyr @Fﬁﬁgmtyl Q%/ Rg?’%r ocedtprgv E/gl e pi nk
crystals afigsyvee fegd ml th%hhé'i‘e ‘?t§mP'P’I‘ttt€r”éi’F@H”9aﬁEP”c7rm'§Ht”' petig a8t (I\Mel t i ng

poi nt: 2152k20ddGontterd food hddel. Thdso®bnt HEvAFEdtedYd edyitkiss 88 torge (go@bearphdued cr yst al s,

cube form 36<mré%a@P‘W@\K/atQ'pﬁéée?&éx&r%d%ﬁéu@tfv@ wﬁm@cﬁﬁgée%ft'é $|RétheQ§§’a‘ﬁé pdset hi's
conpound are Crbstantr a mmarized in su stan 353 shown in

Fig. Aa gi Véfi®] ¥R St"F%es %%epfﬂﬂafed%\?‘ia{?)?fa‘ed a”dzf’@ed un Vé‘FLF?a{? AV " Form A
pol ynor ph Vietdamapyod s pde repuioldl ent hydrochloric acid with respect to the free
base: 200 m(eéptigeoqmm:pommd) whi ch is obtained according to the procedure a

descri bed 0 yed h | d, (30
wth a ar o APFIPREGan gon & DA A0 ISR AERA AL ST R MO T It ey (15

There are fdrted= @%Zpﬁasﬂéé Hzh) s7 ¥ (%t b e §7dd.ehrefpbirak b|1h¥0 @9 e@haflya?tr'?ag t he
evapor ati onHprocess there are fornmed slowy crystals. Now the evaporation is
stopped and the mixture is cooled to roomtenperature. The product is
filtrated and dried under vacuum Melting point: 216-217 DC, Content of HC:
0.85 HO / mBB; CEhe-Ai-Phenyipethanepulipryl-1ipyrasl-3- Wr”bﬁt?i'ah![‘%p%ﬂ' %b‘&ﬂ@"“?’é\a

crystals, plzaﬁgéfQE)rr}(n pMerty e thposudey|- tﬂi—;fyfrolaseﬂ taonligaatit(@mpoundiBay, acszeg ofN-i ¢ peaks
of this coppp n%t#%zéé’%h@é‘(hbﬁl ﬂr% §Mf€@ F%@ch&l&nrﬁ@%%rs&l@@% Huhstantially

shown in Fi erential Scanni ng

Cal ori netr 9%‘5{“ FrﬁmﬁeaP{}/'?? ‘E‘:té‘?o tF'B é?‘tTrF eagtewrdfﬁr'ssadfi%@d ¢ H{E substantially
sunmari zed dlrmttharblnaor®yg1Nvethvldaé;pérnldemy@rh¢®rla€p@ippd't@d iaptstiredford Bupeirgarbr ph of a
hydr ochl or kdgpemfitd Tidh is added 0.152 g of O-(tetrahydro-2H-pyran-2-yl)- hydroxylamrne and strrred for 2

(E)-341-( 4 DI EI;IE}SM%I’IQ e’\]/?n?atedy nder gﬁ%n%g%at 1c?dec;]‘ tur% V\és extra Q(y\glthr oxy-acryl
a mide: E’/ Wi ab . euvaen FOChl orlc acid with
respect t 0 Hécqtat%é'hﬁarg@lc phase is drled over sodium sulfate. Then it is filtered and evaporated under

vacuo. The crude product is purified by silica gel flash chromatography using a gradient of

dichloromethane/methanol from 99:1 to 98:2 to give 0.189 g of the title compound as a pale grey

solid.

MS (ESI): 390.9 (MH", 100%)

'H-NMR (DMSO-d6): 1.60 (m, 6H); 3.51 (m, 1H); 3.91 (m, 1H); 4.89 (m, 1H); 5.00 (s, 2H); 6,18 (d, J=

15.3 Hz, 1H); 6.50 (s, 1H); 6.96 (m, J=5.2 Hz, 1H); 7.10 (m, J,= 7.3 Hz, J,= 7.9 Hz, 2H); 7.30 (m, J;

=5.1Hz, J,=7.3 Hz, J;= 8.1 Hz, J,= 8.1 Hz, J5= 15.2 Hz, 5H); 10.60 (s, exchangeable, 1H); 11.08

(bs, exchangeable, 1H)

A3 (E)-3-(1-(Biphenyl-4-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-yloxy)-acrylamide
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 crystallization from water and
methanol.

Starting materials: (E)-3-[1-(biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylic acid (compound B2) (0.300 g),
HOBt'H,O (0.130 g), triethylamine (668 ul), DMF (20 ml), EDC-HCI (0.508 g), O-(tetrahydro-2H-pyran-
yhhydroxylamine (0.089 g). Reaction conditions: room temperature, 1 hour; room temperature, 18

hours.



200 ng of the conpound, which is obtained according to the procedure a
described in Exanple 10, is dissolved in agqueous hydrochloric acid (30nl, 1M
with a drop Y9 240#4%ol by heating. During cooling over RCIAP2408/0¢64%m
tenperature pale pink crystals are for . The crystals are filtered and dried
under vacuum Melting point: 224-226 C, Content of HCl: 0.96 HC/nol Yield:
137 mg ( pakeidpd.pds L£paisdral Sid split form; X-ray powder diffraction pattern:

h t bstanti al | d Table B
and chown 15 ES'QS%(i%m L e Sl oot on:. b er ent . al. Seanning

Cal ori met ryH'NP"ﬁ &r {81 Eub) propet é§2g’fp 1f'hﬁ§7é’g;?b'bl§r¥él (Gr'e 1&0bst it i al Ty

surmar i zed 6i6n (sTa) 24ngi v €19 HzadHer7.72(mt hi=3.0ajapl. F dar HorsH);Fstdh e sfsatiayeH)f sal t s

of 8.06 (d, J = 8.6 Hz, 2H); 11.06 (bs, exchangeable, 1H)
(E)-341- (4-D metyl am nomnet hy -benzenesul fonyl) 1H pyrrol -3-y1] - N- hydroxyacryl a

m de with hydrochloric acid: Salt of

(B) - 3- 0- (4ABi ne(EyB-anfmomehyiythinbdazzenesitfibiyrtyiigyrol-B-piNi(tetrat§dyd-iyiaridsdr oxy- acryl a
mde with §Q%Iac|1yla9m&qw val ent hydrochloric acid with respect to the free
base: 200 whi ch i s obtained accordln% to the rocedure a

descri bed ."ﬁ 'E%‘E\%S%d figgeﬁaéa“%n L85 0BBOY R SFPYPBERP J1e e PESsoZg ML SR N acet one
(5 m) andAgwtthiaaetcegtion tialthdgroduetds putified KAfstlier gecitroh Pmgmategearhy @Irng atdrgliesiodfut i on
was evapor atmstomEddnke REY @gtmrfa;,ﬂ D tggyf_st als are forned and the evapor ation

process i S.S?artgg%e%p ? Z\s Brfll )((AftéJ %{h Ic%mlr?qgenzensﬁf nyJQH%P{HoIéryJ a%{y lC aC|d comB u%[i ature and

the resultin are'co suc m Melting
poi nt : 21739)2(91@9 CHrRtERP (OH2 BICI“?thSianQe {369 WhBMF (Coni, @ﬁsﬁ%(%@g%% wat er ;

Yi el d: 131 8Eah{Ppabiep @ity Widrbglam@k (TSP g). Readibh cond@dn: rédm temperature, 1 hour;

(E)-3-[1-( hyl - benzenesul fony1) - 1H pyrrol - 3-yl kN- hydroxy acryl
am de w ﬂoo@t%&%ét@é”ﬁ%’[ﬁ%l ent hydrochloric acid with respect to the free

base: 2, 04Y§'d0918t7r9ep%?)ﬁ‘?€)6?iﬁd whi ch is obtained according to the procedure a
descri bed iM$ (Exiamd.2(MEO); 33650 @iHS staHyedod%) hydrochl oric acid (1M and net hanol

(11, rationydiuklomIOeE): H?ﬁ(r&@ P%'OQ'& b9 é‘@dl(trr{ 7#1)' 268l M1F—|E4§9@r‘; Y BMQ‘ Rxi de

IR SR AN RN M R TR A 12 suspansan

dried in vasbengeadelty ng point: 217-219 DC. Content of HCI: 0.33 HCI/mJI,
Contains 3.9 %wt water; Yield: 534 ng (white solid) Salt of

(E)-341- (4, y th sulf rroI 1EN- hydr.oxy-acryl a
m de with about dl#@épﬁ élJ' nt lﬁﬁ y(r)rP P:’(r:]%i ""‘8°’(M rehseméz?ar?am'gﬁegf ree
base: 200 imjt-oftylepter corrpound Whl ch |s obt ai ned accor d| ng to the procedure a

descri bed irRe fmxAdHs6d boregatati6h & §@ doRBouna ishyEls 0o @d heti@@idesctiskdndk, 1N) and a
drop of et Qghqb%gncpNZ \M@%el_laﬁgéptl%ﬁ tgﬁgf;(agétﬁsgygilffeg rglpg'gglggg%ec;\% g(oﬁrg&n&% %ght

crystal s are ‘obtaine e(t:) drie uum
Mel ti ng po?ﬁfad'e?@d'mo@th%ﬁﬂdémthaﬁf" REI99:1¢e %841 HOl / nol ; Yield: 110 ng (pal e
pi nk cryst alaghg materials: (E)-3-[1-(toluene-4-sulfonyl)-1H-pyrrol-3yl]-acrylic acid (compound A1) (0.400 g),

HOBt'H,O (0.285 g), triethylamine (652 ul), DMF (25 ml), EDC'HCI (0.698 g), N-BOC-1,2,-

phenylenediamine (0.286 g). Reaction conditions: room temperature, 1 hour; room temperature, 2

hours.

Yield: 0.609 g, pale grey solid

MS (ESI): 481.7 (MH", 100%)

'H-NMR (DMSO-d6): 1.40 (m, 9H); 2.39 (s, 3H); 6.61 (m, J; = 1.7 Hz, J, = 2.2 Hz, J5 = 5.0 Hz, 2H);

709(m J1=1.8Hz, J, = 2.3 Hz, 2H); 7.37 (m, J, = 2.0 Hz, J, = 5.0 Hz, J; = 8.0 Hz, 4H); 7.64 (m,
H); 7.88 (d, J = 8.4 Hz, 2H); 8.41 (s, exchangeable, 1H); 9.57 (s, exchangeable, 1H)

A6 {2-[(E)-3-[1-(Phenylmethanesulfonyl-1-H-pyrrol-3-yl)-allanoylamino]-phenyl}-carbamic
acid tert-butyl ester



Unl ess otherw se noted, the aforenentioned nelting points are determ ned by
heating the solid products in small glass vessels under visual inspection. The
heating rat eVP3'BEtM¥Ben 0.5 and 10C/ min in a Buchi el tiRd/ESSI0MPR par at us
B-540. - 51 - Starting nmaterials 3

Al (E)-3-[1-(Tol uene-4-sul fonyl) - 1H pyr rol -3yl]-acrylic acid 1.600 of
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exchangeab o
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A3(E)-3-(1YEBi r%'&a'%grgmof%nyl) 1H pyrrol - 3-y1) - N-(tetrahydro- pyran-2-yl oxy) -
acryl am deMBhesimBstheaHis egl. & @H” pr,apaa3at o’ -of HLkiOs, 10epound i s anal ogous to

the met hod: ﬁﬁﬁlﬁ%l@?@?dé 1. 4f3 6‘90 (%?J‘Mstm-l ’ﬂ-ﬁ @éﬁc(ﬁ]pﬂl“%"? Hy Toh: AagmPJ, educt i's

purified by crystal naterial s:

(E) - 341- (b%ﬁﬁ‘@n{?l‘ /4. Fé?u?*ﬁ o?m?ﬂlj“ iHJ@yrfr o?%*ﬁﬁ%?&ﬁﬂnl%* a7c%1dm(8*8 GURd B2) (0. 300
g), HOBt. H26 Hz(RHL38gY,,J a4 g2, Biy) AT (seexCiEBGeabid) 1H).BMS (€, 2&chageablEMa)y HCI (0. 508

g), O-(tet rahydro 2H pyr anyChydr oxyl am ne (0. 089 g) Reaction conditions: room

t enperature hour; roomtenperature, 18 hour 52
A8 (2-{(E)-3 -[1-(4-Dimethylamino-benzenesulfonyl)- 1H pyrrol-3 yI]-aIIanoyIammo} phenyl)-

carbamic acid tert-butyl 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 crystallization from ethyl acetate.
Starting materials: (E)-3-[1-(4-dimethylamino-benzenesulfonyl)-1H-pyrrol-3-yl)-acrylic acid (compound
B3) (0.150 g), HOBt'H,O (0.072 g), triethylamine (259 nl), DMF (10 ml), EDC'HCI (0.269 g), N-BOC-
1,2-phenylenediamine (0.049 g). Reaction conditions: room temperature, 1 hour; room temperature,
21 hours.

Yield: 0.142 g, pale red solid

MS (ESI): 510.9 (MH", 100%)



Yield: 0.345 g, pale grey solid M5 (ESI): 452.8 (M#); 369.0 (MK -05H90,

10099 1H NWMR (DMBO-d6): 1.61 (m 6); 3.50 (m 1H); 3.92 (m 1H); 4.87 (m 1H);
6.21 (d, J=WQ290704031). 6.60 (s, 1H); 7.48(m J = 6. QW/EPS‘IWO“?”?Z (m
J1=7.0 Hz, J2= 14.7 Hz, 3H); 7.98(d, J 5,8.5 Hz, 2H); 8.06 (d, J = 8.6 Hz,

2H); 11.06 (bs, exchangeable, 1H)
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di chl ororrethane and nethanol from99:1 to 98:2. Starting materials:
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EDCHCI (0. $8 hd?'mplfa“ {oxWrRFBAaI98 4 pyr an- 2-yI ) hydr oxyl ami ne (0. 049 g).

Reacti on ceériihg bfgRs3-(1/ea@( tHeinpeRat-athgl-mdthireming)-teomnedudmpip f bwioe3-y tatnfiour s.

Yield: 0.1844@, p%h@Bi eﬁss%'df Aob, 6'%%) 24 ﬁ\ﬂ@tr%th{d%‘fhl aredmBorfd (S m) o@&hpo 100%
LH NVR (DMEG- )" 1. 67
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am ¢ aci (S S conpoun
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i s anal ogous escr n@ he exceptlon t hat
the pr oducﬁ"%péraiﬁﬁPFGFW“%E{UWr%qUFt Iscraritpa|by filicg SR f HT%‘W&?@P&W'”&@BW@'S%{ %fr adi ent of
di chl or onetia@eremendhe ed hethabol d8r2om:09: 1 to 98: 1. Starting materials:

(E)-3-[1- (t(g|du§g@,¢n naidlleh QY1) - 1H-pyrrol -3yl] -acrylic acid (compound Al) (0.400
g), HOBt: H20 (0. g), triethylamne (652 R ), DV (25 nl), EDC HC (0.698

g), NBOC 1,2, - phenyl enedi am ne (0.286 g). Reaction conditions: room

t enper at ur &10 1 (EyéH1-(4Doethylamipemethyirtenzepesidfanyd)-1Hpwrtodt3yIBN-60@hyyro-pwhe-2gr ey
solid M5 ( Qac%(]e(l\/l% 100% lH—NI\/R(DIVSO—dG) 1.40 (m 9H); 2.39 (s,
3H); 6 61 = 1.8 Hz,
J2 = mrﬁ Qd u?ecgf?ﬂtzamep?finonﬁfté {&}%corﬁ;ﬁ)und |gar@qq?us tﬁ?) n‘g?h@gaﬁgrrpﬁﬁfor 7 64 (m
1H); 7 88 G@lﬂpogﬁﬂ@ 4 Hz, 2H); 8.41 (s, exchangeable, 1H); 9.57 (s,
exchangeablseyting Hhterials: (E)-3-[1-(4-Dimethylaminometyl-benzenesulfonyl)-1H-pyrrol-yl}-acrylic acid

A6{ 2 [(E) 23hpd BBV '??5 hﬁ@@twaﬁ%% Yty RMIE @7 i YoM @b HANDE qi nekpheny 1} - ca
O-(tetrahydro-2H-pyran-2-yl)-hydroxylamine (306 mg). Reaction condition: room temperature, 1 hour;
room temperature, 48 hours.

Yield: 835 mg, pale yellow solid

A1 (E)-3-[1-(4-{[(Pyridin-3-ylmethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-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 mixture is evaporated and partitioned between
dichloromethane and water. The crude product is purified by silica gel flash chromatography. A nearly

colorless oil is obtained.

Starting from compound B6 and the appropriate aldehyde the following compounds A12 to A16 can be

obtained according to compound A11.

A12  (E)-3-[1-(4-{[(1H-Indol-3-yImethyl)-amino]-methyl}-benzenesulfonyl)-1H-pyrrol-3-yl]-N-
(tetrahydro-pyran-2-yloxy)-acrylamide



acid tert-butyl ester - 53 - The nethod used for preparation of this conpound
is anal ogous to the nethod described for conpound A2 with the exception that
the product WQ2MiP#Ht3ed by silica gel flash chromat ogr ag¢y/EE310nB06E9gr adi ent of
di chl oronet hane and nethanol from99:1 tg 95:5. Starting materi al s:
(E) - 3- (1- phenyl net hanesul f onyl- 1H pyrrol™=3-yl)-acrylic acid (conpound Bl)
(0.180 @), AMOB (Ei—3-1129-(é&rzﬁ9ﬂ-r@)metﬁw)i-tﬁhibsﬁbﬁmoﬁﬁl-(rﬁﬁﬁ%-y(}-m(tdﬁﬂahydrEDﬁa-HCl (0.315
g), N BOC 30t ) enedl am ne (0.081.9g). Reaction conditions: room
terrperaturey%yho r, roomterrperature 17 hours. Yield: 0.218 9, pale grey
solid M5 (ES!): 504.0 (MNa+, 100%: 481.8 (M.-1+) 1H NMVR (DVBO-d6): 1.42 (m
9H) 5. 04 @34 2HE)-3-41-@GIs6b0tyldrhins- n%tl@l)*ﬂénzeﬂ?suﬁoﬂ.ﬁ]rﬂ-l -5y&rol-2-4i}-N-(tetraklydidn) JlZH)Z. 2
Hz, J2 =5 Hz, 4 7.36 (m J1= 5.5 Hz, J2 = 7.2 Hz, 4H);
7.52 (m Jﬁragié?o@acﬁéa%&% 8.49 (s, exchangeabl e, 1H); 9.67 (s,
exchangeabl e, 1H)
A7(2- ((E) - 3k - (@)-preayitHimactsamythy)-dhinplyrhétayi}-Benydrbsafdngnanbaimadlagi-Nphenyb- car b
am c acid ktgtt;t Qr';% Soheny Jhe met hod used for preparation of this conpound is
anal ogous TW "o dycf(& Bed f or conpound A2 with the exception that the
product is purified by silica gel flash chromatography using a gradi ent of
t ol uene/ et Ayé aEps-pt-@-{f(PyRINnSLyIthethgl)-Iniho]-DERYY-béieneB LIRSy 1H-pyrrol-3-yl]-N-

(E)-3-11-( %} pyrrol -3-0)-acrylic acid (conmpound B2)
(0.300 g B%?Héfdﬁaﬁﬁ%w farhide D) hyl am ne’ (6681.1,1), DVF (20 m), EDC. HCL
(0.508 g) N- B0O- 1, 2, - phenyl enedi ami ne (0.176 g). Reactl on conditions: room
tenperaturan7zl ¢E9}3|{1-(4¢P@ﬂamt4q1mnﬁ§ulnbeyl)-ﬂmpyrmus-s'l]-N\(ieebﬁlydréhym—goxypaI e grey
solid M5 ( Fﬁy% 43. 8 (M—I+) 487.9 (MH+ -C4H8); 336. 1 (vii-r -cl1H14N202,

100% 1H N Od6): 1.47 (m 9H); 6.50 (m J= 5.4 Hz, 1H); 664(m J=7.7
Hz, 2H); 7S@G|ngﬁi>mgq_rgp05nd487|_‘§e t|t| gompopndpqqi)eo@tmed a)chsq_ng(tﬁfon:pfundﬁ = J3 3.6 Hz,
5H); 7.73 (m 2H); 7.81 (m 1H); 7.96 (d, J = 8.6 Hz, 2H); 8.08 (d, J:8.6Hz,
2H); 8.41 e e,m#,ﬂrg

AS(2-{(E)- %41 ((}?D?prr@tqﬂpkgrﬁ%o%o gﬁez@%esfﬁ”ony g?—f‘pyrr %w)d pyli?glzlyéor)%)w am no} -

phenyl)- caf¥amid® acid tert-butyl ester The rret hod used for preparation of

t hi s conpostading soranahQOLBES thetitielkempratdieo be esteinédxecbrdity to cammponti. A2 with t he
exception that the product is purified by crystallization fromethyl acetate.
Starting materi a )

(E)-3-[1- (4%%i nké t@f’éhi“d’d”ﬁ‘@ Hadhegareyigy - imypo k- t-algrovaminRRienyl-aci d
(conpound B3)pari@ ati@lerghytylldé¥et - 1- 120 (0. 072 g), triethylamne (259111), DW (10
m), EDC. H%rtﬁ@fr%@or&)oun%ﬁ@?ﬂe%orp&@ﬂzy&a%@@gbtglﬂ%r!a%ccﬁ@ngqggon%uno%am' on

conditions: roomtenperature, 1 hour; roomtenperature, 21 hours.

A20 [2-((E)-3-{1-[4-Pyridin-3-yl-benzenesulfonyl]-1H-pyrrol-3-yl}-allanoylamino)-phenyl]-
carbamic acid tert-butyl ester

Starting from compound B9 the title compound can be obtained according to compound A5.

A21 [2-((E)-3-{1-[4-(1H-Pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-allanoylamino)-phenyl]-
carbamic acid tert-butyl ester

Starting from compound B8 the title compound can be obtained according to compound A5.

A22  (E)-3-(1-(Biphenyl-3-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-yloxy)-acrylamide

Starting from compound B10 the title compound can be obtained according to compound A2.

A23  (E)-3-(1-(5-Pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl)-N-(tetrahydro-pyran-2-
yloxy)-acrylamide

Starting from compound B11 the title compound can be obtained according to compound A2.



Yield: 0.142 g, pale red solid M5 (ES!'): 510.9 (MH+, 100% - 54 - 1H NWR

(DVBO-d6): 1.42 (m 9H); 3.00 (s, 6H); 6.51 (m 2H) 6.79 (d, J= 9.2 Hz, 2H);

7.09 (m J=VEOZ00UP3MGY) - 7 36 (m 2H); 7.50 (m J= 5.5 HETVEPM6O6ISH(m J= 9.2

Hz, 2H); 8.41 (s, exchangeable, 1H); 9. (s, exchangeabl e, 1H)

A9( E)-3-(144-(([2- (1H4ndol - 2-y1) - et hyl ] ='Ifet hyl - ami no) - benzenesul f ony1] - 1H pyrr
- 3- y1) - Na24 t efef-aim@irg Ry sianyi BeideneerlfodOF Lo ESyIBR tefihyBio-pyran-2-yloxy)-

(E) 3- (1443((' LZ q(elH" ndol-2-y1)-ethyl]-nethyl-am no)-benzenesul fonyll-1H pyrro

| -3-yl)-acryfic acid (conpound B4), 165 ng of HOBt-1-120 and 1.24 m of

tri et hyl anSHEinafem gnpepn éitheﬁ't'q@mﬁpur@fcawb&meﬁ@@ﬁfﬁdﬁr@rﬁ)ww\dé\? Afterwards it

i s added 726 ng of EDCHCI and stirred for 1 hour. Then 140 ng of

0- (tet ranydod- bRy haidsd -szﬂ{mk@ PGB R-AALRY Alabhblikiflof.or 18 hour.

The DMF i s evapor vacuu to the residue
and ext r acPBnylice 'I‘i’a'@tcmﬂdt%é't't&'teé‘erThe organi ¢ phase is dried over sodium

sul f at e andtaemapat adngdundEle thewia€ campounblvambd dbeained xtddraghgitscompaydirat ed and t he
crude product is purified by silica gel flash chronmat ography usi ng a gradi ent
of dichl orgnethane and neth 1. Yie ale red solid A
O(E) - 341 (AP nEI T PO Hy T B PSSP Ly ek o BBy TPV et £ ahyd
ro- py ran- 2yloxyecylangide yl am de The net hod used for to preparation of the title

ﬁg?gro:lgﬁs' $taRMG HAH BAkSHobY B1ATRE BRDoARSER bdGHhiMe8 R ORI RYRhpAha St ar ti ng

(E)-3-[1-(4-D net hyl am nonetyl - benzenesul fonyl)-1H pyrrol -yl]-acrylic acid
(conpound B8} ((E)-F81-4)({[2-riCBexyiettyAd2-(1BEGdetF)y!)-ethyil@rtiryd}-anethyl-beazehesdfpnylIDVF (80
m ), EDC Hg. pg,rloufsélyum (tet%hg,aretps,&hwtgqﬁ ¥hid- 2-y1) - hydroxyl am ne (306 ng).

Reacti on oQdL Loty [ORMLFIHEL SISy IO+ QR STRSHAL 18 hour s

Al (E)- 341bfrﬂef{eFWPW]r1d*rﬁ¥”@3wl}ﬁt(telff9ﬂwmmaﬁéjybnﬁtawlprbbéﬁ@@?@@@ﬁﬂéﬁj‘/@mmH- pyrrol -
3- é_ll - N; (baty «ammgi.@ars&weam-ﬂrpxbmw)m&w |¥|aéﬂéii cb@awﬁt%aramddruﬁ\ fRbride @R AL 0doF36, t |
sodiumtri oraQ ri1dal lSSII‘I‘e
SOl ent I AR PN TS B B e B S BlRE AT 17 B P PR
partiti onedf vrdrwdem) aid ckitagicommeh htaw@C%\a’iQithwange'rlc phFFﬁelS dieg@eergpdiduedifates puri fi ed

by silica gehted trashagohidaMieQaiapyuct pliad bya ik gél higssn@nhtodreprptiad ned.

Starting fr nd. B t he appropriate al dehyde the foll ow ng conpounds
Al2 to Al6 g@rgﬁg%étmghﬁﬁ%%a%néor ding to conpound All.

Al 2(E)-3-[1-(4-{[ (1HIncl ol-3-yl met hyl ) -am no] - met hyl } - benzenesul f onyl) - 1H pyr
rol-3-yl]-m (E)-3-(1-Phenylmethanesulfonyl-1H-pyrrol-3-yl)-acrylic acid

The method used for preparation of this compound is analogous to the method described for
compound A1 with the exception that the product is isolated by crystallization from a mixture of aceton
(29.7 g), water (10.8 g) and HCI (Cincy=1 mol/l, 5.3 g).

Starting materials: (E)-3-(1-phenylmethanesulfonyl-1H-pyrrol-3-yl)-acrylic acid tert-butylester
(compound C2) (1.45g), CH,Cl, (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-d8): 5.00 (s, 2H); 6,21 (d, J= 15.9 Hz, 1H); 6.72 (m, J, =1.9 Hz, J,= 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, J1= 1.6 Hz, J,= 1.9 Hz, J;= 3.4 Hz,
J1=5.3 Hz, Js= 16.1 Hz, 4H)

B2 (E)-3-[1-(Biphenyl-4-sulfonyl)-1H-pyrrol-3-yl]-acrylic acid

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

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



(tetrahydro-pyran-2-yl oxy)-acrylam de WO 2007/039403PCT/ EP2006/ 066189 - 55 -
Al13(E) - 3-{144- (Benzyl am no- net hyl ) - benzenesul fony11l- 1H pyrrol -3-y1)-N-(tetrahy
dro- pyran- 2YQRYRAIH%cryl ani de PCT/EP2006/066189
Al4(E)-3-(144- (| sobutyl am no- net hyl ) - ben%enesul fonyl]-1H pyrrol -3-yl1)-N-(tetra
hydr o- pyran-2-yl oxy)-acrylam de Al

5(E) - 341- (4!re{d[(61’rd-d pakOVeli&r sdidret hyl ) - ami no] - net hy1} - benzenesul fonyl ) - 1H pyrrol -

3-y11-N ( a WY cryl ar n| de
Al6( E) - 341- EF; 'PS2CP{Q(|5 3002/ 3123;(&; gam noj - ﬁ/l} benzenesul fon¥|l ).- 1H- pyr r ol
-3-yl kN (tNMEH %d@y?%ﬁm@'zfﬂ 1H)cf: 1%1’6«3"2 S =1.8Hz, J3= 3.0 Hz, 1

Al 7(E) - 341(mMP9sz&ﬁ74wI@heﬂstmm G’rvyslr)w - A ER Py rdoF 1.8Hy) Js =Xk7(Hze2H)ahgedr opyr an- 2
-yloxy) - agd yihas 84 de, S§ ank 09 sfo%gdmc%mu% Bhriheekhdlg&piofpound can be

obt ai ned accordlng to conpound
8(E)-3-(1-[4-(1H Pyrazol-4-yl)-phenyl sul fonyl] - 1H pyrrol-3-yl)-N-(tetrahydropy
ran-2-yl oxgp- aE)-§1ta@midethBaminbibagzehswionyptipoyrred-348-atrgkic 4did | e conpound can be

obt ai ned a%ﬁ@%QthE&opﬁgﬂé%&%fﬁ% compound is analogous to the method described for
Al9[ 24(E) - 3- ”ﬂl unol/ﬂyrl di n- - benzenesul fonyl ] - 1H pyrrol -3-y1}-al | anoyl am no) -

phenyl ] -
Starting materials: (E)-3-[1-(4-dimethylamino-benzensulfonyl)-1H-pyrrol-3-yl)-acrylic acid tert-butyl

ester (compound C4) (0.801 g), CH,CIl, (100 ml), TFA (10 ml). Reaction conditions: room temperature,
16 hours.

Yield: 0.550 g, pale red solid

MS (ESI): 662.7 (2MNa", 100%); 321.0 (MH")

'H-NMR (DMSO-d6): 2.98 (s, 6H); 6.16 (d, J = 15.8 Hz, 1H); 6.68 (m, J = 3.2 Hz, 1H); 6.75 (m, J =
9.2 Hz, 2H); 7.29 (m, J=2.9 Hz, 1H); 7.43 (d, J= 15.9 Hz, 1H); 7.70 (m, J = 9.1 Hz, 3H); 12.11 (bs,

exchangeable, 1H)

B4 (E)-3-(1-[4-(([2-(1H-Indol-2-yl)-ethyl]-methyl-amino)-benzenesulfonyl]-1H-pyrrol-3-yl)-
acrylic acid

1.01 g of (E)-3-(1-[4-(([2-(1H-indol-2-yl)-ethyl]-methyl-amino)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic
acid tert-butyl ester (compound C5) are dissolved in 100 ml of dichloromethane and stirred for 5
minutes. It is added 10 ml of TFA and the mixture stirred for 19 hour. The solution is evaporated under
vacuum. Then is added toluene to the residue (small amount to purify the TFA salt) and evaporated
under vacuum.

Yield: 1.32 g, Pale brown solid

B5 (E)-3-[1-(4-Dimethylaminometyl-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)-3-[1-(4-Dimethylaminometyl-benzenesulfonyl)-1H-pyrrol-yl]-acrylic acid fert-
butyl ester (compound C8) (2.13 g), TFA (10 ml); 24 hour.

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

B6 (E)-3-[1-(4-Aminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-N-(tetrahydro-pyran-2-yloxy)-
acrylamide

To a mixture of 1g of compound C7 and 50 ml ethanol is added 0.57 ml hydrazine hydrate (80%). The
mixture is refluxed for 2.5 h. Afterwards, the reaction mixture is cooled to ambient temperature and
the resulting white suspension is filtered. The product in the filtrate is purified by silica gel flash

chromatography.



carbamc acid tert-butyl ester Starting from conpound B7 the title conpound
can be obtai ned according to conpound A5.

A20[ 2- ((E) - VO 2WAOPYN; di n- 3-yl - benzenesul f ony11- 1H pyr r QICTFPY0RI95 00y | ar ni no
)-phenyl | - carbarnic acid tert-butyl ester Starting from conpound B9 the title
conpound can be obtai ned according to cbsre?ﬁound A5.

A21[ 2-((E)-3-(1- [4-(1H—Pyrazo|-4 yl) - benzenes u lfonyl]-1H pyrrol-3-yl}-al lan

l ; [ . f d B8
tOKeamltlng)cgrrgg ?11'13'[1'@%%”13%{@,3 d}"%Wl) m’f) ol- §§f]§£ ﬁh?cr&' ng rom conpoun

A22( E) - 3- ( $ta[tBp fiere AgMrogndstA tf\wmmqus%he@ta@e@/ﬂorﬂm PéPW%PN%IP‘b pyr an- 2-yl oxy)

-acrylam de Starting from conpound B10 the title conpound can be obtai ned

accordi ng co 4~
A23(E) - 3- (%9(5 agy?r ?ﬁﬁéﬁg rflzol4y36nen Isugonsy“ 11!-I pr¥"° xil F Ircra(g ?/1) N (tetrahydr
0- pyr an- 2- SIAHR{e™ s¥PRAHEHTHES Ye SPTRURE CFY RSP %ﬁ‘i?fﬂ'” ciceherutd £1-e compound can
be obtai ned according to conpound A2. - 56 -

A24(E) - 3- (Ba(4- @Yé-%z@lpryﬂ:an}{h -yRSHRARLFR HY - ALYy - %Méﬁb!r%@ic.d? y1l)-N-(tetrahydro-pyr

an- 2-yl oxy) - acr Starting from conpound he title corrpound can be
obt ai ned a @&ng’ %CQWOH%@&H&&M mpund can be obtained according to compound A
A25(2-((E)-3-[1-(5-Pyridin-2-yl -th| ophene- 2-yl -sul fonyl) - 1H pyrrol-3-yl]-allan
oyl am no}- g1o0  (E)-3<(1-(Biphenyl-3-sulfonyl)-1H-pyrrol-3-yl)-acrylic acid

Starting from compound C11 the title compound can be obtained according to compound Af1.

B11  (E)-3-(1-(5-Pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl)-acrylic acid

Starting from compound C12 the title compound can be obtained according to compound Af1.

B12 (E)-3-(1-(4-Pyrazol-1-yl-benzenesulfonyl)-1H-pyrrol-3-yl)-acrylic acid

Starting from compound C13 the title compound can be obtained according to compound A1.

B13  (E)-3-{1-[4-(Morpholin-4-yl-methyl)-benzenesulfonyl]-1H-pyrrol-3yl}-acrylic acid

Starting from compound C14 the title compound can be obtained according to compound A1.

B14  (E)-3-{1-[4-({[2-( tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3-yl)-ethyl]-amino}-
methyl)-benzenesulfonyl]-1H-pyrrol-3-yl}-N-(tetrahydro-pyran-2-yloxy)-acrylamide
(E)-3-{1-[4-({[2-( tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3-yl)-ethyl]-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid (compound C15) (1.15 g, 1.16 mmol), HOBtH,O (171

mg, 1.16 mmol) and triethylamine (2 ml) is dissolved in DMF (100 ml) at room temperature. After
addition of EDC'HCI (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 200ml water the mixture is extracted 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 dichloromethane- methanol eluent.

C1 (E)-3-[1-(Toluene-4-sulfonyl)-1H-pyrrol-3yl]-acrylic acid tert-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-3-yl)acrylic acid tert-butyl ester (compound D1) are added to the suspension
and warmed slowly to room temperature and stirred for 30 minutes. Afterwards it is recooled to —30°C
and 1.19 g of p-toluenesulfonylchloride are added and stirred for 2.5 hours. The suspension is warmed
slowly at room temperature and 40 ml of saturated aqueous sodium chloride solution are added. The

mixture is extracted with ethyl acetate. The combined organic phase is dried over sodium sulfate



phenyl)-carbam c acid tert-butyl ester Starting fromconpound Blithe title
conpound can be obtai ned according to conpound A5.
A26( E) - 3- ( 1M0 2HHPIHBY i n- 4-yl - met hyl ) - benzenesul f onyl | - RGTEPEIHPSIP11 - N-t et r ah
ydro- pyran- 2-yloxy)-acrylam de Starti R%Qf rom conpound B13 the title conpound
can be obtained according to conpound AZ”"
A27(E) - 3- ( M43 Q4. [MReriptds 6 Yitte@éd WAl fevdpdraled lohdeh tiado. Fhey drideqdrdtiitt s MA@y Bdahy | ybenze
?%9 U'3f ?le[ 8l {%s'[#zcﬁ%é%t‘abra&{y%%g Ny G bt bARYHE QAR FoM by 11 RGBT tne
tert-Butyl Vi REPHPE 257 PATNAIYYSP S et hyl ] - [ 2- (1H i ndol - 3-yl ) - et hyl ] - ani no} - net hyl
) - benzenedsl (ESNBHT.6 (M PRI DIVHS-GLHS, 10094t et r ahydr o- pyr an- 2- yl oxy) - acryl am de
(conmpound By {ifhk (Mé’@.désgmwj;g&_zrmé,bm- 8 2flssohyed; 1Ry EHFk 2Q 94 Bz, 1dhen it is

ri

‘ 3 Ltl, 0.203, '
???g?hgle;;nﬁ&%lllj?:%?hyg% - 3(%'%(1 4?'%2'8%{”§H3=?12'6i%’|\%{)?r rng) f gPdU hours.

After addition of water (50 m) and extraction with ethyl acetate the organic

phase is dghed @yeq1-sdimatnakddidh@-1HidyhbiLajipsnaedciavapaiatag. The crude
8: gﬂ:’lgf, olrr: tT ﬁ%ﬁégéﬁg%ﬁcg%warep%i’ah%ﬁ? tl%ec‘!om];:xl)u%gg a%a (I;g%gsa{[o l%rrr?é?rb dgssclri pe% for
B1( E) - 3- ( 1cPhretd Grevithdfiresxesrtionyat themrqgyet isgludfed e yiicg gehfishehepgipeoraphy Usis? hod used

for prepar giatief obhexkriticthycRapRUDM 8t1S0 anal ogous to the met hod descri bed for

conpound ' €4 ﬁp@: ) rOAUGE S allization
froma m Qltshawgg t3311a {egagsétg on ( Qd% 63?%\2/\%({5&(@{%@#\%&;&g%%ﬁ@%gg@%ﬁf%%&/ 1, 5.3
g). Starti fgMANEPT af101 9) EytelgrneslfgriyispoTdaet HPan€3aartes AYELiaNs: 3915 # Mg y1) - acryl i c
aci d tert - oty kasbas. (compound C2) (1.45g), C-12C12 (80 m), TFA (8 m).
Reaction ¢ it} ; enperature, 2 hours. Yield: 0.660 g, pale grey
crystal s N%@?Tghpfé‘?’%"%%&'%“& 1009% 1H NVR (DVSO-d6): 5.00 (s, 2H); 6,21 (
J="15.9 HzMS{IHR); W7 M 108%L1. 9 Hz, J2 = 3.4 Hz, 11-1); 7.01 (m J= 5.3, 1
7.10 (m JH-NMB (PRSO-26)) 1.477(s3H);(5000 (¥ 281 6,21r{d, J4 45.4HE 1HE 5.73 I J1=198 Wiz J.=JB= 3. 4
J4 = 5.3 Hgy W5 67081R; A £ 1144 oo (m, U, = 2.1 Hz, 4= 7.8 Hz, 2H): 7.31 (m, J; = 1,9 Hz, J,= 3.5 Hz

B2(E) - 3-[ 1- (Bi pheny1- 4- sul f n%/%%- 1H pyrrol-3-yl]-acrylic acid The nethod used
for prepar 470 Hﬁf"‘ﬂ'lfg'z’clb"rr%ou 5 anal ogous to the nmethod described for
conmpound Al. Starting materials:

(B)-3[1-( biCQhen(f£;-3-‘ﬂ1'-(§whfa%)ﬂshIfarg;ﬂ)‘lrﬂyﬂbhﬁyl)@&ylﬁgf:m|térﬁbtﬁﬁiegte} ett-butyl ester
d . 05 2C12 (100 m ), TFA (10 . React| dit :
oom t erper T8 Bt Eerertor s it 1 beptoiod e il STy GoMe

roomtenpe
C1 with the exception that the product is purified by silica gel flash chromatography using a gradient of

d,
H) ;
Hz

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

Starting materials: sodium hydride 60% (0.207 g), (E)-3-(1H-pyrrol-3-yl)-acrylic acid tert-butyl ester
(compound D1) (0.531 g), 4-biphenylsulphonylchloride (0.834 g). Reaction conditions: -30°C, 10 min;
-30°C, 30 min.

Yield: 1.05 g, pale yellow solid

MS (ESI): 354.0 (MH"-C4H,, 100%)

'H-NMR (DMSO-d8): 1.45 (s, 9H); 6,26 (d, J= 15.9 Hz, 1H); 6.80 (m, J = 1.7 Hz, 1H); 7.47 (m, J =
15.7 Hz, 5H); 7.72 (m, J = 1.8 Hz, 2H); 7.87 (m, 1H), 7.92 (d, J = 8.7 Hz, 2H); 8.09 (d, J = 8.6 Hz, 2H)

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

Starting materials: sodium hydride 60% (0.031 g), (E)-3-(1H-pyrrol-3-yl)-acrylic acid tert-butyl ester
(compound D1) (0.100 g), 4-dimethylamino-benzenesulfonyl chloride (0.145 g). Reaction conditions:
-30°C, 45 min; -30°C, 2.5 hours.

Yield: 0.160 g, pale red solid



M5 (ESI): 728.7 (2MNa+, 100%; 354.1 (M+) 1H NWVR (DVBO-d6): 6.29 (d, Jr 16.0
Hz, 1H); 6.81 (m J1=1.2 Hz, J2 =1.8 Hz, J3 = 3.0 Hz, 11I-;D; 7.49 (m Ji= 3 Hz,
J2 = 7.7 Hz,W9@00Z0¥4030 Hz, 5H); 7.75 (m J1 =1.3 Hz, J2 PETEPRIORH66I8Y3 = 7 7 Hz,
2H); 7.85 (s, 1H); 7.95(d, Jr 8.6 Hz, 2H): 8.09(d, Jr 8.6 Hz, 2H); 12.17 (bs,
exchangeabl e, 1H)

B3( E) - 341- (W-(Bsinsrdiy (MHT); Bo-b@mz enayhdosyl) - 1H-pyrrol -3-yl)-acrylic acid The

t hod ' A _i t hod
0 BLSERPL1 20,04 12 pTEpL Ve ERE

0
(E) - 3- 11- (4-2aimdt! '>7I3é|(ﬁ'Hﬁjﬁéﬁé’éﬁ'éil]%?&ﬁy’f)@-lﬁ%ﬁw rol-3-yl)-acrylic acid
tert-butyl ester (conpound 04) (0.801 g), CH2A 2 (100 m), TFA (10 m).

Reaction cegdi t (epRS:. 4l EOALLRIRSLAL H |-$’!1?H5- Hngligh ,?ﬁ!ﬁ 13Rfl e red
solid M5 (ESI?_:‘ Xap i 13@%"';5’6”‘5‘51% VIR YR bws%frg’e)wz. 98( s,

6H); 6.16 @efylicpcidgrtuilestefty - 6 68(m J = 3.2 Hz, 1H); 6.75(m J= 9.2 Hz,

2H) ; 7.29 (180 gdf (E)-2[194-bomotbkihyl-bénzdBs(itbny JtH-dybolB-wzacryloddcid tert-oldy ésgr J = 9. 1 Hz,
3H); 12. 11&5()#?5 oun§§§m@§%§péoqn 76"#) of ethanal at room temperature, After addition of 0.486 m| of

B4(E) - 3- (144- % 2- élH— | ndol- 2- 1r%ﬁ et hyl | - net hR/|D rni no)-benzenesul f onyl1l1- 1H py
rrol -3-yl) _trleglwél ing ndaqu awgff meg)é- hyltryptamine it rred for 21 hour. Then the solution is

(E) - 3- ( 144 e{pprated Uidel yadou. Zhg drydeatrdvypdt fmptifipg by aitidarse))flafemreng@bfiyorsipb p- 1H pyrr ol
- 3-y1) - acr ylatientacheSlare@hl el bydat&sdres 1 ( goNpound 05) are dissolved in 100 m of
di chl or oneg(h%n%%andalsténrvrvgoidfor 5 mnutes. It is added 10 ml of TFA and the
mxture stirred 1or- 18 AouT. The solution is evapor at ed under vacuum Then is
added toluene to the residue (small amount to purify the TFA salt) and

evapor at ed cande(E)-3-gcUdimethylarhidomaty Bt ze sl i niaf-onvpy rédMyi]-dcrylic acid tert-butyl

BS(E) - 3-[ 1 {4; D met hyl am nonetyl - benzenesul fonyl) - 1Hpyrrol -yl ]-acrylic acid
The met hod used for to preparation of this conpound is anal ogous to the nethod
descri bed fbg m%tbqu@%fer tmprepasation pf thlacqpﬁioérrq is;pn@logous to the method described for

(E) - 341- ( 4e®npoeitiddAd witmtieosxedpyidn-the mreere st Wwboerystglizdda pyiamool - yl pacrylic acid

E\?\Ilr t Eugy!rF%%gtg{; m(a@ﬁéﬁ?%- = 1-@6éro&1gmé]t}§/l-ggnzen-gglﬁ‘or(y1)g H[Hyt)rdl-S-%/ﬁ-aQQHracid ?Qn%LQE 3.21 ¢

%H, al e brown soli _ _
B6( E) - 3- [ 1839 pﬁﬂﬁ\ﬁzhﬁg—"’@eﬁwﬁ&% THAYENYIRPHIEPEN - 3- y1] - N- (t et r ahydr o- pyr an
- 2-yl ozy) - Yetr 3 1%gripde yellow solid

iss

Cc7 (E)-3-{1-[4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yIlmethyl)-benzenesulfonyl]-1H-pyrrol-3-yl}-
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 purified by washing with toluene.

Starting from (E)-3-[1-(4-bromo-benzenesulfonyl)-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.

Cc8 (E)-3-[1-(4-Pyridin-4-ylphenylsulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester

C9 (E)-3-{1-[4-(1H-Pyrazol-4-yl)-phenylsulfonyl]-1H-pyrrol-3-yl}-acrylic acid tert-butyl ester
C10  (E)-3-[1-(4-Pyridin-3-ylphenylsulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester

0.18 g (E)-3-[1-(4-bromo-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester (compound D4)

and 62 mg 3-pyridylboronic acid are dissolved in 10 ml DME. A catalytic amount of bis-

(triphenylphosphin-palladium (l1)-chloride and 0.6 ml of an aqueous solution of sodium carbonate are



To a m xture of 1g of conpound C7 and 50 ml ethanol is added 0.57 m hydrazine
hydrate (80% . The m xture is refluxed for 2.5 h. Afterwards, the reaction
mxture is OWBPYA'403anbi ent tenperature and the resul t iFd/ERAI6/E6Espensi on i s
filtered. The product in the filtrate i_'561p_urified by silica gel flash

chromat ography. - 58 - B7(E)-3

41- (4- Pyri dided 4nyhe hetiyd is bdatgany bjiuxdémgydtur® bredrignt. RAE it IcbBpoacd iel isSh@d by ng from

conmpound O i und can be obtai ned accordi ng to conmpound Al .
B8(E)-3 {%9%%%65%%6 ?atsz 4-y1) - phenyl sul fonyl ] - 1Hpyrrol -3-yl).-acrylic acid

Starting from conpound 09 the title conpund can be obtained according to
conmpound  AlC11 BYEE}- B(BAbefyi-3Byiforgl)iHDyyblhgRydrgiclatidnigrthutiiidstey r r ol - 3-y1Facrylic
acid Start B&Qun%?r&mé%mgﬁﬂl QQ'Igactqh@ac;d kh%utﬁ%@i@#{%p%% d)?ar%%@h&@mda according to

conmpound Al -su ) - acr yI ic acid

Starting fPBIF¥S Wﬂfﬁ'ogﬁ g Hig C?Tgor‘%d ??BH‘E)B‘EI?%E @aﬂo%gzbﬁts "ﬂ%ﬁséd&%?eﬂl‘?{g to
conpound Akommlid &) - 3

-(1-(5-Pyridin-2-yl-thi ophene-2-sul fonyl)-1H pyrrol -3-yl)-acrylic acid
(?E)?Y{)E)ljzg f I‘ g@?%;)'ll”-l@g'yg& 2-2-y| gdh%#eqz-glﬂmﬁyﬂg pyrrorE-S-yﬁ-agrlgl |9 zlach grt%%gy?{esql ng to
-(1-(4-Pyr §@dlng frorg KE)i3d hiZ-eyiesaryIf-annyid fcid fei-pyty! e (Gnypeyndddp gndi ast-kaenb-St ar t i ng
f r om conpoupdin®L3tHiddkent2tslinPEaResInE tittadmpain® BinaieRBEinaC §RIgbURY of &micayrpound Al .

B13(E)-3 yl -methyl ) - benzenesul f ony11-1H pyrrol -3yl)-acrylic
acid St art%gﬁg% r&m{oggﬂ 8%83:1014 the title conpound can be obtai ned according

to conpound Al.

B14( E) - 3- { ©44- { (E)-241-@+PyraBoltyyl-belzerdshlfonyd) - Haty b BZyl)-acefile\akid-tgr2b it lester i Ndol - 3- y1)

-ethyl | - amspa)s ¢ 1H-pyrral-3-yl)-acrylic acid tet-buty! d D1) and art-knowr 4-

met hyl ) - benzenesul fonyl 1 o1 pyF ot 23 8) R G et Pty dr o byt an- 2oy] oxy) - acryl ani
ahd

de (E)-3- (Ey{azot-ig_zberczenesulfonylchlorlde the title compound can beobtalned anaogouslyorsmllarlyas

t ert - Butyl delcritet oy bergdobmnyl. oxy) - et hy1] - [ 2- (1Hi ndol- 3-y1) - et hyl] - am no} - net hyl
) - benzenesul fonyl HH pyrrol -3-yl)-acrylic acid (conmpound 015) (1.15 g, 1.16

I d t m di | ved i
OV 1100 nEst 2t e bt de oo Pk MR s oS 46 mol)
the m xtur buwlsessqu rred for 1.5 hours. Then it is added O-

(tetrahydr @taa"b PYH 88 pdudtlnz AW HomrYina fHe e dohBbundBan He obRindihalogaR§ astirred for

17 hours. descrebed for compound C5.

C15  (E)-3-{1-[4-({[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3-yl)-ethyl]-amino}-
methyl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid

(E)-3-{3-[4-({[2-( tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3-yl)-ethyl]-amino}-methyl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid tert-butyl ester (compound D5) is dissolved in
dichloromethane (50 ml). Then it is added TFA and the mixture is stirred for 26 hours. After

evaporation, the residue is washed with toluene.

D1 (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 g of tert-butyl diphosphono acetate are added to the suspension and warmed slowly to room
temperature and stirred for 30 minutes. Afterwards the mixture is recooled at —-30°C and it is added
5.24 g of 1H-pyrrol-3-carbaldehyde (compound E1) and stirred at —30°C for 30 minutes. The
suspension is warmed slowly to room temperature and 200 ml of aqueous ammonia solution are
added. Then it is extracted with ethyl acetate. The combined organic phase is dried over Na,SO,,
filtered and evaporated under vacuo. The crude product is purified by silica gel flash chromatography
using a gradient of n-hexane-ethyl acetate from 2:1 to 1:1 to give 9.68 g of the title compound as a

pale yellow solid.



evaporation and addition of 200nmlL water the m xture is extracted with ethyl
acetate. The organic phase is dried over sodiumsulfate. Then it is filtrated
and evapor at¥@200TH¥4Sr ude product is purified by a sili PATFEPOPPGRITY

chr omat ogr aphy usi ng di chl or onet hane- blzhanol el uent.

G (E)-341-(Tol uene-4-sul fonyl)-1H pyrrol~3ylFacrylic acid tert-butyl ester

0. 230 g of msqdi um; hyaty;inge1 (VO i180uspended in 6 m of tetrahydrofurane under
nitrogen at, ) H.pyryo I aghy, a t z.but yl
ester (co o”ﬁ f@ éjegg%(% gﬁﬁ-sg’é éﬁl S1§Z HrénJS'_{ gsn%a%qd \X/aérir?gg EH? 9ant g)gr oom

t enper at ur &4affd/s{3-f FedHt 6?1B@Srﬁ<‘?’i‘a'ﬁ&9§b'9,&f*i erwards it is recool ed to -30C and
1.19 g of p-toluenesul fonylchloride are added and stirred for 2.5 hours. The

SUSPensi onps Was SR bt 359%mstuﬁgm;mwr?ou%r}q-aégu.&c.@%mwg&éred aqueous

sodi um chl orlde SO |on are a ture i S extracte

acetate. THe® EBWBF'H@(HVCBF%@H?étr?ﬂ%‘é@eﬂsDW%H 389 @rot IBG Hefs YRR fte30°C: 59
(Na2SO4) . Af78 g oingl-8i6! HidyrrolS-yfiabyi@raeid tarrtaityeastep Goab@dd Dhcer addecttathe The crude

Ereggﬁgt e't ﬁs@\dédg&:h gk Wm&! 4|dmmo %l’n t&m?ggw&mnqygé mermmrdﬁl.mc@eg toa@b%gL ngf s a
pal o yel | oM SBF P (Ao Ed5lbromi g epp Ry e e it s MO DR Fk R

( DMSO- d6) : warmgg tqrgom Bpjperatare3ipd ftired B hous, After qodling Ja0- 55 vateFfs added) thegthg4 (m J
3.1 Hz, 1H)mxtu7e é@xt(aﬂfbd \Mh-etlf}ﬁaogtalé?a,nd t}\gﬂrg%lac Ehab‘E is dr]e'ﬂ-ovar s8ditria sulf@ld) The7org%3|c( m J
12.6 Hz, 3 asg%(e@fo%te(jjoﬂfhQ&XLﬁ%Q%ééjd)rg&gysl &.?@cﬂ%{/rsr ?01 gseT?' Ia¥r:\l‘2hr<§}’r? écyg!régﬁ aci d

tert- butyI ster repar at npoun Anal ogous
to the met HYW %ﬁ%‘iﬁnfﬁé‘axaﬂ%?”dcﬂﬁbﬁfﬁﬁ&f@“% fH- t he exception that the product is
purified byiesi 17.2a, gad yeibvastid chr omat ogr aphy usi ng gradi ent of hexane/ et hyl
acetate from8:1 to 5:1. Starting materials: sodium hydride 60% (0.240 g),

E)-3-(1H - 3- - | i dtert { 01 ,
S of uenes BT ontF-EkT K BBk ufipro-einper et e e PR ol - 30C
2.5 hours. awmiatidtﬁﬂabﬁgleqml e yellow solid M5 (TSP): 346.3 (M H+, 100% 1H NWR
( DMSO- d6) : 169 éYs 13(4 b%h%metﬁy|@@nz(e§esu|%h9| 18- ;?nJel égh; cé&jéﬂb@tw ediED conQ;oJr% (m

B

Jl 1 8 HZ7 %)ls |?ﬁolv3{1znaiet§?|§'2 Sggp tgsglml_g&\t aljfgd_el dZF {End the r}&ture-’s s};lrr?éforJ’S J§5778
Hz 5H) 03(|E§hSWQS'{SB?rﬁherlerﬂi@19ItffemfgﬂmmlmlflfwmGﬂystghzlallcwacr ylic acid tert-butyl
ester The net hod used for pr eparation of this conmpound is anal ogous to the
net hod desgpi be duct is
purified b)i/) sil 5?{(@%?% q(e:rﬁersg%r@g 1h gﬁg&ﬁfgcf'c abi Q? 'Bln’? egtfeppet rol eum
et her/ di et Kirtiag figp er@md?mlanﬁd bjomp:- besatea?%UIfw' %@@rtheatltlgcowanw Ry dri de 60%
(0.207 ), ofthyedInbidddupy sd dkeriBddlpr@epynd ©02aci d tert-butyl ester (conpound D1)
(0.531 g), 4-bi phenyl sul phonyl chl oride (0.834 g). Reaction conditions: -30C,
10 mn; -30C, eld: 1.05g, pale yellow solid M5 (ESI): 354.0
( MHH- C4HO, iOO%E)'S {1 [4-({[2 (tert Butyl-dimathyl-silanyloxy)-ethyl]-[2- (1H-|ndol 3-yl)-ethyl]-amino}-
methyl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid tert-butyl ester
[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-[2-(1H-indol-3yl)-ethyl]-amine (compound E2) (830 mg, 2.60

mmol) is dissolved in ethanol (200 ml). (E)-3-[1-(4-bromomethyl-benzenesulfonyl)-1H-pyrrol-3yl]-

acrylic acid tert-butyl ester (compound D4) (1.01 g, 2.37 mmol) is added and the mixture is stirred for
43 hours and evaporated. The residue is purified by a silica gel flash chromatograph using petrol

ether- ether eluent.

D6 (E)-3-[1-(3-Bromo-benzenesulfonyl)-1H-pyrrol-3-yl]-acrylic acid tert-butyl ester
Starting from compound D1 and 3-bromo-benzenesulfonyl chloride the title compound can be

obtained analogously as described for compound D4.

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

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



1H- NVR (DVBO-d6): 1.45(s, 9H); 6,26 (d, J= 15.9 Hz, 1H); 6.80 (m J = 1.7 Hz,
1H); 7.47 (m J =15.7 Hz, 5H); 7.72 (m J=1.8 H, 2H); 7.87 (m 1H, 7.92
(d J =8.7 WZOOZ/P‘B%O?’S 09 (d J = 8.6 Hz, 2H) PCT/EP2006/066189

CA(E) - 341 (4- Di met hyl am no- benzensul fonyl)-1H pyrrol -3-yll-acrylic acid
tert-butyl ester The nethod used for preparation of this conpound is anal ogous
to the net hashwaleswe rdaadnfrmturé:.eaneuadie@usmenmuﬂhmz@g(a’e@&dmmd brgdnidpneseps oduct i s
purified b i, | £ ash h tral eum
P her / d etﬁ ﬁ%e %}r‘i\%#l? THe gﬂ%mt&gﬁ %%%E%%Fa?eﬂ u}{ée%écﬂgr@% Et .%LHP bK/g 50%
(0.031 g), S ‘E)&eﬁ'a%MWWF%@PWSV PR pIseTY 'i‘ythe”teéﬂﬂeiﬂﬁ“ttiﬂy‘e‘éjswrg ‘(f&?ﬁ‘ﬂ%und D1)
(0.100 g), cmﬂumehybmmMzenesul fonyl chloride (0.145g). Reaction

condi ti onsis- 3065 foony -30C, 2.5 hours Yield: 0.160 g, pale red solid -
60 - M5 (E 321.0 - - 009 H- NVR O d6) :
142 (s, %Wﬁ%@&?é%% 1551 5051 4 ged e et SYE DR Tkl
7.25 (m 1B¢HZ71H879.681(s, U 15298bichatdpable7 189 (m J = 9.1 Hz, 3H)

C5(E)-3-(1-[4- (([2 (1H-I ndol-2-y1)-ethyl]-nethyl-am no) - benzenesulfonyl]-lH— py

(B 5o L) B2 D e bt i Hictelyh sl b G Bt oo e amine.
tert-butyl Tegeae( w@&wmwﬁﬁéuw@g@www apetagigehyge 3144 t1ﬁ§ﬂmmoaﬂs room
t enper at ur aissofiet erdicaid@divieinae (40 ) 881 mihutef Thermigtdayd @ben®e 020dnH06 adapd Of
onmega- net hxéoﬁ@ytngcmmmwdn S(53b d2'5%‘§ ). Bk riBQUE rswm%(} E)Q@tél%l;“t' on is

evapor at ed _under vacuum e cru uct IS ur| silica gel flash
chr omat ogr $PIG21E 3G SYreg fad? eits: Btre”H"é‘S?éﬁéd%?H&” ?‘ﬁVrXt”éec'éF’&’ia‘éFe‘? ¥Bm 5:1 -2: 1.
Yield 1. Ogghlorpradateanye'llhbg\;gayobhade is dried over sodium sulfate, filtered and evaporated. The crude
G6(E)-3-[ 1-I;>Koé}ucasr;5@rtf.@a'byaa@.|r&gaatr|y4h -cRieRaBaesiUsig B¥didomehur hhapdueRCr yl i ¢ aci d
tert-b utyl ester The nethod used for to preparation of this conpound is

anal ogous to the nethod described for conpound C5 with the exception that the
product wa§1cr yRimgthy|-AHwyirel-3exmethyene)-ammepiupehipiider i al s:

(E) - 341- (41 BeogoneidiyhettyRn@emesyhhasiiul) chldriddataredsodf M Bredatykis)agtdb drer t - but yl
ester ( CO”PL(%H FF@ZO& F%Io??{gl Cl, u%&g%[?rgégen(ag‘g’-9°&1rge' su%eﬂgcgnhé/\llvgrme@% 66‘30 a%% sgr)ele el d:

2.19 . . o
C7(E) - 3 { 11043 T'ngtew\a%aris e gfRIP 62918847 AaRiEt BrperAienTe)suspeRYBiRY I ony ! 1 - 1H p
yrr ol - 3- yl]and washed with diethylether to give 5.67 g of the title compound as grey solid.

MS (ESI): 123.3 (MH", 100%)

'H-NMR (DMSO-d6): 3.55 (s, 3H) ; 3.63 (s, 3H) ; 6.82 (M, J;= 1.4 Hz, J,= 1.5Hz , J;= J; = 4.8 Hz,
1H); 7.22 (dd, J,= 4.7 Hz, J,= 4.9, 1H), 8.00 (dd, J;= 1.6 Hz, J,= 1.7 Hz, 1H) ; 8.78 (s, 1H) ; 12.94
(bs, exchangeable, 1H)



acrylic acid Starting fromconpound D3 the nethod which can be used for this
preparation is anal ogous to the nethod described for the conpound B4. The

title compolM@290084Wi fi ed by washing with tol uene. St arfGTHF240p/B¢H!89
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Starting from conpound D2 and norpholine the title conpound can be obtai ned
anal ogously as descri bed for conpound C5. C15(E)-3-{144-({[2-(tert-B utyl-d

i met hyl -si  I4Ry08239Bet hy1] -[2- (1Hi n dol- 3-y1) - et hyl ] PAHEPAY/066189

nmet hyl ) - benzenesul f ony11- 1H pyrrol -3-yl}-acrylic acid (E)-3-{3-[4-({[2-(
tert-Butyl -di met hyl -silanyl oxy)-ethylls[ 2-(1H-indol - 3-0)-et hyl bam nol - net hyl ) -
benzenesul fonyl ]-1H pyrrol-3-yll-acrylic acid tert-butyl ester (conpound D5)

i s dissolved in dichloromethane (50 m). Then it is added TFA and the m xture
is stirredfg 6—hot Aft-e—aV-apa R—i-he e ra-shed—uit h

t ol uene. DI1(E)- 3- (1H—Pyrro| 3-y1)-acry|ic acid tert-butyl “ester 5. 29 g of
sodi um hydride 60%is supended in 100 m of tetrahydrofurane under/nitrogen at
-30C. 27.81 g of tert-butyl diphosphono acetate are added to the Suspension
and warmed slowly to roomtenperature and stirred for 30 m nutey. Afterwards
the m xture is recooled at -30C and it is added 5.24 g of

1H pyrrol - 3- car bal dehyde (conpound El') and stirred at -30C fgf 30 mnutes. The
suspension is warnmed slowy to roomtenperature and 200 nl of aqueous ammoni a
solution are added. Then it is extracted with ethyl acetatg. The conbi ned
organi c phase is dried over Na2SO4, filtered and evaporatgd under vacuo. The
crude product is purified by silica gel flash chromatogréphy using a gradient
of n-hexane-ethyl acetate from2:1 to 1:1 to give 9.68/4 of the title conpound
as a pale yellow solid. - 62 - M5 (El'): 193.1 (Mt); 127.1 (M -C4H8, 100%

1H NVR (DVMBO-d6): 1.45 (s, 9H); 5.96 (d, J= 15.7 Hz,/1H) 6.40 (m 1H) 6.78 (m
1H); 7.19 (m 1H) ; 7.47 (d, J= 15.7 Hz, 1H); 11.1Y (bs, exchangeabl e, 1H)
D2(E) - 3-[ 1- (4- Brononet hyl - benzenesul fonyl )-1H pyyfol -3-yl]-acrylic acid
fert-butyl ester 4.25 g of sodium hydride (60% syrength) are suspended in 300
m of THF under nitrogen at -30C 9.78g of (E)-A-(1H pyrrol-3-yl)-acrylic acid
tert-butyl ester (conpound Dl) are added to tle suspension and warnmed slowy
to roomtenperature during 55 min. Afterwardg it is recooled to -30C and it is
added 13.989 of 4-(brononethyl)-benzenesul ghonyl chl oride and stirred for 45
mn. Then it is warnmed to roomtenperaturg/and stirred for 2 hour. After
cooling to 0-5C water is added. Then the/m xture is extracted with ethyl
acetate and the organic phase is dried gver sodium sul fate. The organi c phase
i s evaporated under vacuum The crude fproduct is purified by silica gel flash
chromat ography using a gradi ent of hgkane and ethyl acetate from9:1- 7:1.
Yield: 17.21 g, pale yellow solid

D3(E) - 3-{144- (1, 3-Di oxo- 1, 3-di hydrg-i soi ndol - 2-yl net hyl ) - benzenesul fonyl ] -1Hp
yrrol -3-yl1}- acrylic acid tert-byfyl ester 109
(E)-3-[1-(4-brononet hyl - benzenegul fonyl )-1H pyrrol-3-yl]-acrylic acid
tert-butyl ester (conpound D2)/is dissolved in acetone and 6.5 g potassium
phthal im de is added and the M xture is stirred for . 17.5 h. The suspension is
filtered and the product is/urified by crystallization.

DA(E) - 3-[ 1- (4- Brono- benzengsul fonyl) - 1H pyrrol -3-yl]-acrylic acid tert-butyl
ester Starting from conpgdnd D1 and 4-brono-benzenesul fonyl chloride the title
conpound can be obtai ned/ anal ogously as descri bed for conpound D2.
D5(E)-3-{114-(([2-(tery~-B utyl-d inmethyl-si lanyloxy)-ethyl]-[2-(1H4 n
dol-3-yl)-ethyl]-am po).- nethyl)-benzenesul fonyll-1H pyrrol-3-yl}-acrylic
acid tert-butyl esteg

[2-(tert-Butyl-di mpAhyl-silanyloxy)-ethyl]-[2-(1Hindol -3yl)-ethyl bam ne
(conpound E2) (83@ ng, 2.60 mol) is dissolved in ethanol (200 m).

(E) - 341- (4- br ongfet hyl - benzenesul fonyl) - 1H pyrrol -3yl]- acrylic acid
tert-butyl estef (conpound D4) (1.01 g, 2.37 mol) is added and the m xture is
stirred for 42 hours and evaporated. The residue is purified by a silica gel
flash chromafograph using petrol ether- ether eluent.
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X-ray powder diffraction (XRPD):
measur enent s &i ven herein are perfoned in transm ssion,

= 30mA Tabl &V

The XRPD (X-ray powder diffraction)

49.2 17.4 21.0 17.5 12.0 18.2 10.6
Differential Scanning Calorimetry (DSC):

CuKal pha,

U = 40kV,

200%P983pat t ern of pol ynorph A conpri sing tP&a/EPSI0P/BRMTYg peaks
(relative intensities >10) 2Theta | (re_!&_S. 8 15.1 11.5 11.8 15.0 100.0 17.1

The DSC scans of the investigated batches are carried out in a temperature range between 30 —

280°C on a dynamical differential scanning calorimeter of TA instruments (DSC Q1000, acquisition

software: Q Series Explore Advantage for Q-Series Version 2.1.0.240 Thermal Advantage release
4.1.0, analysis software: Universal Analysis 2000 for Windows 2000/XP v. 4.0C) with dry nitrogen as

purge gas (50 mL/min) and a heating rate of 10 K/min. Before performing the DSC sample scans, a

T4P calibration (baseline, cell constant, onset slope, cp constant, indium melting point temperature

calibration) is carried out.

For the DSC measurements sample amounts between 1.5 and 2.5 mg are accurately weighed into a
standard aluminium DSC pan without pin hole (TA instruments, Part 900779.901, T11128) and non-

hermetically sealed.

Table C: Polymorph A with about 0.9 eq HCI

Onset-Point / °C Signal-Maximum / Enthalpy /
°C Jlig
Peak Peak Peak Peak Peak Peak
1 2 1 2 1 2
153.0 215.8 153.3 221.3 62.7 -355.5
+0.3 +0.7 +0.2 +0.2 +7.1 +94
Table D: Polymorph B
Onset-Point/ °C Signal-Maximum / Enthalpy /
°C J/g
Peak Peak Peak Peak Peak Peak
1 2 1 2 1 2
- 2259 - 229.9 - -364.8
+0.3 +0.3 +4.5




19.9 15.9 20.1 33.9 20.6 27.4 21.3 24.1 21.5 34.4 23.2 14.0 24.1 42.9 25.
18.6 25.4 42.9 25.8

WO 2007/039403 PCT/EP2006/066189
- 68 -

Commercial utility

The compounds according to this invention have valuable pharmacological properties by inhibiting

histone deacetylase activity and function.

Histone deacetylase (HDAC) means an enzyme with an activity towards the e-acetyl group of lysine
residues within a substrate protein. HDAC substrates are histone H2A, H2B, H3 or H4 proteins and
isoforms but substrate proteins different to histones like, but not limited to, heat shock protein 90
(Hsp90), tubulin or the tumor suppressor protein p53 exist. In particular histone deacetylases catalyse
the hydrolysis the e-acetyl group of lysine residues within these substrate proteins, forming the free

amino group of lysine.

Inhibition of histone deacetylase by compounds according to this invention means inhibiting the
activity and function of one or more HDAC isoenzymes, in particular isoenzymes selected from the so
far known histone deacetylases, namely HDAC 1, 2, 3 and 8 (class |) and HDAC 4, 5, 6, 7, 10 (class
I1), HDAC 11 as well as the NAD+ dependent class Ill (Sir2 homologues). In some preferred
embodiment this inhibition is at least about 50%, more preferable at least 75% and still more
preferable above 90%. Preferably, this inhibition is specific to a specific histone deacetylase class (eg
HDAC class | enzymes), a selection of isoenzymes of highest pathophysiological relevance (eg
HDACH1, 2, 3 enzymes) or a single isoenzyme (eg the HDAC 1 enzyme). The term histone deacetylase
inhibitor is used to identify a compound capable of interacting with a histone deacetylase and inhibiting
its activity, in particular its enzymatic activity. In this context “head group” defines the residues within
an histone deacetylase inhibitor responsible for interacting with the active site of the enzyme, eg the

Zn * ion.

The inhibition of histone deacetylases is determined in biochemical assays of various formats and
sources of enzymatic activity. HDAC activity is used either derived from nuclear or cellular extracts or
by heterologous expression of a defined HDAC isoenzymes in E.coli, insect cells or mammalian cells.
Since HDAC isoenzymes are active in multiprotein complexes and form homo- and heterodimeres,
nuclear extracts derived from human cancer cells, for example the human cervical carcinoma cell line
Hela, are preferred. These nuclear extracts contain class | and class Il enzymes, but are enriched in
class 1 enzymes. For expression of recombinant HDAC isoenzymes, mammalian expression systems
like HEK293 cells are preferred. The HDAC isoenzyme is expressed as a fusion protein with an affinity
tag, like the FLAG epitope. By affinity chromatography, the tagged protein is purified alone or in
complex with endogenous proteins (eg other HDAC isoenzmyes and coactivators / platform proteins).
The biochemical assays are well described and well known to persons skilled in the art. As substrates,
histone proteins, peptides derived from histone proteins or other HDAC substrates as well as
acetylated lysine mimetics are used. One preferred promiscous HDAC substrate is the tripeptide Ac-

NH-GGK(Ac), coupled with the fluorophore 7-aminomethylcoumarin (AMC).
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The invention further relates to the use of the compounds according to this invention for inhibiting
histone deacetylase activity in cells and tissues, causing hyperacetylation of substrate proteins and as
functional consequence for example the induction or repression of gene expression, induction of

protein degration, cell cycle arrest, induction of differentiation and/or induction of apoptosis.

Cellular activity of a histone deacetylase inhibitor means any cellular effect related to histone
deacetylase inhibition, in particular protein hyperacetylation, transcriptional repression and activation,

induction of apoptosis, differentiation and / or cytotoxicity.

The term “induction of apoptosis” and analogous terms are used to identify a compound which
excecutes programmed cell death in cells contacted with that compound. Apoptosis is defined by
complex biochemical events within the contacted cell, such as the activation of cystein specific
proteinases (“caspases”) and the fragmentation of chromatin. Induction of apoptosis in cells contacted
with the compound might not necessarily coupled with inhibition of cell proliferation or cell
differentiation. Preferably, the inhibition of proliferation, induction of differentiation and/or induction of
apoptosis is specific to cells with aberrant cell growth.

“Cytotoxicity” in general means arresting proliferation and/or inducing apoptotic cell death in vitro in
mammalian cells, in particular human cancer cells.

“Induction of differentiation” is defined as a process of cellular reprogramming leading to a reversible
or irreversible cell cycle arrest in GO and re-expression of a subset of genes typical for a certain
specialized normal cell type or tissue (eg re-expression of milk fat proteins and fat in mammary

carcinoma cells).

Assays for quantification of cell proliferation, apoptosis or differentiation are well known to experts and
state of the art. For example, metabolic activity which is linked to cellular proliferation is quantified
using the Alamar Blue / Resazurin assay (O Brian et al. Eur j Biochem 267, 5421-5426, 2000) and
induction of apoptosis is quantified by measurement of chromatin fragmentation with the cell death
detection ELISA commercialized by Roche. Examples for cellular assays for the determination of
hyperacetylation of HDAC substrates are given by measuring core histone acetylation using specific
antibodies by Western blotting, reporter gene assays using respective responsive promoters or
promoter elements (eg the p21 promotor or the sp1 site as responsive element) or finally by image

analysis again using acetylation specific antibodies for core histone proteins.

Compounds according to this invention can be commercially applicable due to their HDAC inhibitory,
anti-proliferative and/or apoptosis inducing activity, which may be beneficial in the therapy of diseases

responsive thereto, such as e.g. any of those diseases mentioned herein.

The invention further relates to a method for inhibiting, treating, ameliorating or preventing cellular
neoplasia by adminstration of an effective amount of a compound according to this invention to a

mammal, in particular a human in need of such treatment. A “neoplasia” is defined by cells displaying
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aberrant cell proliferation and/or survival and/or a block in differentiation. The term neoplasia includes
“benign neoplasia” which is described by hyperproliferation of cells, incapable of forming an
aggressive, metastasizing tumor in-vivo, and, in contrast, “malignant neoplasia” which is described by
cells with multiple cellular and biochemical abnormalities, capable of forming a systemic disease, for

example forming tumor metastasis in distant organs.

The compounds according to the present invention are preferably used for the treatment of malignant
neoplasia, also described as cancer, characterized by tumor cells finally metastasizing into distinct
organs or tissues. Examples of malignant neoplasia treated with the N-sulphonylpyrrole derivatives of
the present invention include solid and hematological tumors. Solid tumors are exemplified by tumors
of the breast, bladder, bone, brain, central and peripheral nervus system, colon, endocrine glands (e.g.
thyroid and adrenal cortex), esophagus, endometrium, germ cells, head and neck, kidney, liver, lung,
larynx and hypopharynx, mesothelioma, ovary, pancreas, prostate, rectum, renal, small intestine, soft
tissue, testis, stomach, skin, ureter, vagina and vulva. Malignant neoplasia include inherited cancers
exemplified by Retinoblastoma and Wilms tumor. In addition, malignant neoplasia include primary
tumors in said organs and corresponding secondary tumors in distant organs (“tumor metastases”).
Hematological tumors are exemplified by aggressive and indolent forms of leukemia and lymphoma,
namely non-Hodgkins disease, chronic and acute myeloid leukemia (CML / AML), acute lymphoblastic
leukemia (ALL), Hodgkins disease, multiple myeloma and T-cell lymphoma. Also included are
myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes, cancers of unknown

primary site as well as AIDS related malignancies.

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

and organ structure finally resulting in failure of the assigned organ function.

Neoplastic cell proliferation might also effect normal cell behaviour and organ function. For example
the formation of new blood vessels, a process described as neovascularization, is induced by tumors
or tumor metastases. Compounds according to the invention can be commercially applicable for
treatment of pathophysiological relevant processes caused by benign or neoplastic cell proliferation,
such as but not limited to neovascularization by unphysiological proliferation of vascular endothelial

cells.

Drug resistance is of particular importance for the frequent failure of standard cancer therapeutics.
This drug resistance is caused by various cellular and molecular mechanisms like overexpression of
drug efflux pumps, mutation within the cellular target protein or fusion proteins formed by
chromosomal translocations. The commercial applicability of compounds according to the present
invention is not limited to 1% line treatment of patients. Patients with resistance to cancer

chemotherapeutics or target specific anti-cancer drugs can be also amenable for treatment with these
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compounds for e.g. 2" or 3" line treatment cycles. A prominent example is given by acute
promyelocytic leukemia patients with the PML-RAR« fusion protein, resistant to standard therapy with
retinoids. These patients can be resensitized towards retinoids by treatment with HDAC inhibitory

drugs like the compounds according to the present invention.

The invention further provides to a method for treating a mammal, in particular a human, bearing a
disease different to cellular neoplasia, sensitive to histone deacetylase inhibitor therapy comprising
administering to said mammal a pharmacologically active and therapeutically effective and tolerable
amount of a compound according to this invention. These non malignant diseases include

(i) arthropathies and osteopathological conditions or diseases such as rheumatoid arthritis,
osteoarthrtis, gout, polyarthritis, and psoriatic arthrtis,

(i) autoimmune diseases like systemic lupus erythematosus and transplant rejection,

(iii) hyperproliferative diseases such as smooth muscle cell proliferation including vascular
proliferative disorders, atherosclerosis and restenosis

(iv) acute and chronic inflammatory conditions or diseases and dermal conditions such as ulcerative
colitis, Chrons disease, allergic rhinitis, allergic dermatitis, cystic fibrosis, chronic obstructive bronchitis
and asthma

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

(vi) cardiac dysfunction

(vii) inhibiting immunosuppressive conditions like HIV infections

(viii) neuropathological disorders like Parkinson disease, Alzheimer disease or polyglutamine related
disorders

(ix) pathological conditions amenable to treatment by potentiating of endogenous gene expression as

well as enhancing transgene expression in gene therapy.

Compounds according to the present invention may commercially applicable for treatment, prevention
or amelioration of the diseases of benign and malignant behavior as described herein, such as, for
example, (hyper)proliferative diseases and/or disorders responsive to induction of apoptosis and/or
disorders responsive to cell differentiation, e.g. benign or malignant neoplasia, particularly cancer,

such as e.g. any of those cancer diseases described above.

In the context of their properties, functions and usabilities mentioned herein, the compounds according
to the present invention are expected to be distinguished by valuable and desirable effects related
therewith, such as e.g. by low toxicity, superior bioavailability in general (such as e.g. good enteral
absorption), superior therapeutic window, absence of significant side effects, and/or further beneficial

effects related with their therapeutic and pharmaceutical suitability.

Crystalline compounds according to this invention, e.g. crystalline salts according to this invention,
particularly when those compounds are in a specific crystal form (polymorph), are expected to have

desirable physicochemical properties that differ from those of any amorphous form and such
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Also, the present invention provides compounds according to this invention, including their crystalline
forms, isolated in purified or substantially pure form, such as e.g. greater than about 50%, more
precisely about 60%, more precisely about 70%, more precisely about 80%, more precisely about
90%, more precisely bout 95%, more precisely about 97%, more precisely about 99% wt purity as

determined by art-known methods.

Also, the present invention provides crystalline compounds according to this invention in substantially
pure form, such as e.g. greater than about 50%, more precisely about 60%, more precisely about
70%, more precisely about 80%, more precisely about 90%, more precisely bout 95%, more precisely
about 97%, more precisely about 99% wt purity as determined by art-known methods, e.g. by XRPD.
In this context, the present invention provides crystalline compounds according to this invention,
including specific crystalline polymorphs thereof, substantially devoid of amorphous materials, such as
e.g. less than about 50%, more precisely 40%, more precisely 30%, more precisely 20%, more
precisely 10%, more precisely 5%, more precisely 3%, more precisely 1% wt are amorphous forms of

the respective compounds as determined by art-known methods, e.g. by XRPD.

Also, the present invention provides specific crystalline polymorphs of compounds according to this
invention in substantially pure form, such as e.g. greater than about 60%, more precisely about 70%,
more precisely about 80%, more precisely about 90%, more precisely bout 95%, more precisely about

97%, more precisely about 99% wt purity as determined by art-known methods, e.g. by XRPD.

Also, the present invention provides specific crystalline polymorphs of compounds according to this
invention in substantially pure form, such as e.g. less than about 40%, more precisely about 30%,
more precisely about 20%, more precisely about 10%, more precisely bout 5%, more precisely about
3%, more precisely about 1% wt is not said polymorph as determined by art-known methods, e.g. by
XRPD.

Accordingly, the present invention provides specific crystalline polymorphs of compounds according to

this invention substantially devoid of other crystalline forms.

Also, the present invention provides compounds according to this invention, including their crystalline

forms, in a pharmaceutically acceptable form.
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Also, the present invention provides compounds according to this invention, including their crystalline

forms, in a pharmaceutically acceptable form capable of being milled or in a milled form.

Also, the present invention provides compounds according to this invention, including their crystalline
forms, in solid pharmaceutically acceptable forms, particularly solid oral dosage forms, such as tablets

and capsules.

The present invention further includes a method for the treatment of mammals, including humans,
which are suffering from one of the abovementioned conditions, illnesses, disorders or diseases. The
method is characterized in that a pharmacologically active and therapeutically effective and tolerable
amount of one or more of the compounds according to this invention, which function by inhibiting
histone deacetylases and -in general- by modulating protein acetylation, induce various cellular
effects, in particular induction or repression of gene expression, arresting cell proliferation, inducing

cell differentiation and/or inducing apoptosis, is administered to the subject in need of such treatment.

The invention further includes a method for treating diseases and/or disorders responsive or sensitive
to the inhibition of histone deacetylases, particularly those diseases mentioned above, such as e.g.
cellular neoplasia or diseases different to cellular neoplasia as indicated above, in mammals, including
humans, suffering therefrom comprising administering to said mammals in need thereof a
pharmacologically active and therapeutically effective and tolerable amount of one or more of the

compounds according to the present invention.

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

compounds according to this invention, which function by inhibiting histone deacetylases.

The present invention further provides a method for regulating endogenous or heterologous promotor

activity by contacting a cell with a compound according to this invention.

The invention further includes a method for treating diseases, particularly those diseases mentioned
above, in mammals, including humans, suffering therefrom comprising administering to said
mammals in need thereof a therapeutically effective and tolerable amount of one or more of the
compounds according to the present invention, optionally, simultaneously, sequentially or separately

with one or more further therapeutic agents, such as e.g. those mentioned below.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which are employed for the treatment and/or prophylaxis

of the diseases, disorders, illnesses and/or conditions as mentioned herein.
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The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which are employed for the treatment and/or prophylaxis
of diseases and/or disorders responsive or sensitive to the inhibition of histone deacetylases,

particularly those diseases mentioned above, such as e.g. cellular neoplasia or diseases different to

cellular neoplasia as indicated above.

The invention further relates to the use of the compounds according to the present invention for the

production of pharmaceutical compositions having histone deacetylase inhibitory activity.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions for inhibiting or treating cellular neoplasia, such as e.g.

benign or malignant neoplasia, e.g. cancer.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which can be used for treating, preventing or ameliorating
of diseases responsive to arresting aberrant cell growth, such as e.g. (hyper)proliferative diseases of
benign or malignant behaviour, such as e.g. any of those diseases mentioned herein, particularly

cancer, such as e.g. any of those cancer diseases described herein above.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which can be used for treating, preventing or ameliorating
of disorders responsive to induction of apoptosis, such as e.g. any of those diseases mentioned

herein, particularly cancer, such as e.g. any of those cancer diseases described herein above.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which can be used for treating, preventing or ameliorating
of disorders responsive to induction of differentiation, such as e.g. any of those diseases mentioned

herein, particularly cancer, such as e.g. any of those cancer diseases described herein above.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions which can be used for treating, preventing or ameliorating
of benign or malignant neoplasia, particularly cancer, such as e.g. any of those cancer diseases

described herein above.

The invention further relates to the use of the compounds according to the present invention for the
production of pharmaceutical compositions for the treatment of a disease different to a cellular
neoplasia and sensitive to histone deacetylase inhibitor therapy, such as the non-malignant diseases

mentioned before.
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The invention further relates to the use of a pharmaceutical composition comprising one or more of

the compounds according to this invention and a pharmaceutically acceptable carrier or diluent in the
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g pﬂ yno ][ ph)\drlb‘ﬁd’s&@@@@dc@ﬂyllbt@xﬂb@‘(&arﬁ@ﬁéd’ @tﬂt®o§)£\§,\/l3§t@6@ﬁ9®j @abarwt&mrntah@s t hat
iffer fromt any ano s may

benefi ci al Fampt‘ﬁ?ﬁ”ﬂeaﬁ%%gs %XemB'ﬁ'g?ng@%”‘“eé;%”rc?°§6’1p*°aar§5t rT%“"tefa”t{ *&C aév vel | “as the

chemi cal anﬂlmmamgmq soetl asﬁf@eresrswlr(gFU)‘ Earrgitagitng Aploda®), hre@mwpxtmlne handi ng on

a commer ci @E/tat%glﬁlﬁexaﬁ_@% Gehb@5iRe &Je)féér@h \h rb%ané?ﬁH@Qr#B%Q&cﬁ@é/e; H@rcﬂ%pbr'wféll' arly
suited fo he manuf acture of conmerci pharmaceutical ly

accept abl e (' hﬁthe@ﬁﬁdglpqqa%%orgpdaépaglggéud@@@gnd f“i*ﬂ@ WfBLé?eaﬁ'f’ AAGRBIRESI SHTH! aﬁr ovi des
conpounds aetotrakbiagraroitréhi® or preeettekanAimiaey. ystal |l i ne form Al so, the present
i nvention provides conpounds according to this invention, including their
crystalline formsf isolated in purified or substantiall %%rﬁ)ure form such as
e.g. great EFFTRER QIBLPCH A FP(S‘P% I EBPsER ISP YUBRRME O HBNESRRET SEPRY about
70% nore prledd Behry nabioiied t8 QPkinapoinigbijprseotisaleyy. lietinib (DiPEdR), D B3Pf @ditise] y bout

95% rore H{)e@éé@%‘a 3%‘66’6&1(%0%%% N@é\%r@rﬁﬂﬁ§% MouRBAN SRR Wodhyrd ﬁéﬂoﬂ%s

det er m ned art - known net resent | nvention \FI’ ovi
crystalli néTaﬁfﬁhiﬁiLP?dé“”é’d%YCﬁi@%gLa%'”PiﬁTy§erP@iX/@nﬁeéﬁ° Pelovs (YBSlARt 1281918 b pur e form
such as e. Zac@hanberazblran; @padasEOInhitfseui LESsh yBafeauiib GRkadeamrie) preci sely

about 70% H%B?Er?oc%r‘ét%fn%ﬁ\n%b?o%t&% éﬁ@/@amm@é&da%rﬁ;&ln ﬁXA(%b@?'Bagg@J ar Hg‘fl preci sely

bout 95% reci s ty as
det er ni ned aWtSéYTASR'%W%?WBGé phc@p*&te BV AG r? ¢ Fnden-gnpiogstc drf'ﬁﬁéke‘pr esent
i nventi on proEcdestibodiys bah b B&vacinmao yndstinag, @DIKIDR yepshOkibdse Sihibivrenth an,

| ncl udi ng spefi,f k&zz‘éééﬁﬁ%ﬁ&édd}%r \Pa%h(%(tg% (E%‘ﬁmta@ﬁ%%%%opg@ A3 HRRSIAL a}{Ubgé%%( oid of

anor phous materials nore preclsely 40%
nmore preci sehys TPey2UmeP é"eme@‘@@é@%)w&’@% %T@rﬁdﬁééﬁaﬁ@l%f/*@ﬁw WY e precisely 5%

nmore preci $@inpad®y ornﬁglﬁm%gﬁosmlae@ Lok @Jt&n@mrahwﬁorf;\%m <6d aaoh@ of espective

conpounds %S tgr%tnewgbngsnega %utants and conjquapgopm?noblonal %ﬁhbod%é Bem mab the present
i nvention prOVI es specitfic crystal C oun S according to

t hi s i nvenPiagamMicin Mms%’gw||t&tuwmpwéetﬁ@ﬂwa“s@e?ﬂdaa@t't@dngraggvp@tat ¢} than about
60% nore piRRickBIdY badRa HerapOis mt;em@gﬂ@dnﬁnsﬂsyn gﬁ%tens8@f/qv.mmmk&5@é@iow y about

90% nore i sel o t 95% e reci sely about
0% wt  pur [F3 S 28 I B PR byl ToRHG i 17 REL A e o PPRAPBIE SPEGSY t ne
present i nth@repi oL’ agdesss kikp Eesifuircodms et ad immaeospolisterp RNAes BFR Ud apoistsds

accordi ng Qi) brbiegsei.mma%i(%omnauﬁ?bambd Akh ¥s dhwearobg{sqagsuﬁbx'@rsore g. less than
about 40% RaIOX| en) an% -andro e¥13g Flug:g%e/ rg-[)so&‘xgtlglgl Sell%%g Pd/ G(%%Fe?n grr eci sel y

about 10% nore preC|se nor e pr ci'sef Tor e preC|ser
about 1% w is not said ponnDrph as determ ned by art - knomn nmet hods, e.g. by
XRPD. Accordingly, the present invention provides specific crystalline

pol ynor phs of conpounds according to this invention substantially devoid of
ot her crystalline forns. WD 2007/ 039403PCT/ EP2006/ 066189



- 73 - Also, the present invention provides conpounds according to this
invention, including their crystalline fornms, in a pharnaceutically acceptable
f orm capabl VBPIEFAY nilled or in a milled form Al so, PAEPHEEEH | nventi on
provi des conpounds according to this in 7§nti on, including their crystalline
forms, in solid pharmaceutically acceptable forns, particularly solid oral
dosage f or mBptorsilaEahdasontatit @hisitoand capsul es. The present invention further

i ncludes a nethod for the treatnent of mammal s, including humans, which are
suffering fromone of the abovenentioned conditions, illnesses, disorders or

di seases. PHE" ot h e Dot hEINET iU WHFCARPe ‘é%e?JT‘?é‘FC}‘Yﬁ’E‘B"i'OB(ﬁ?e@QV I"Gudect i ve and

t her apeut i olabrhycinefefir@tt suob aaaldtrane Fetinadxdodl (ATRA)MNAhetoykeangferagrontébitofs stdheas conpounds

according R 2tdéb>§/c9t|9|‘r{@55rubé?|0e DL (DHRGLH Andy AlBRRL LIRS SRA& Hdeacet yl ases
and -in general - nodul ati ng protein _acetyl ation, induce various cellular

effects, if® ﬁEF'?L’ikE &I 'aﬁeﬁ?rﬂa&effﬁaawt%ﬁer% &P P8ISR bﬁeaﬁﬁﬁ@p@k%"@%lsb‘ﬁ‘ aSarresting
cell pr oI i freAiat DRWR agonistid@htivgdiee FasL dhd TNA-R gdnatsi(@p T&AU/ redeponadaastiitkeapopt 0si s,

:c 3!‘ taﬁrenr n: ﬁg{%hﬁggﬁn%btﬁggﬁag%n%?} ?r'\or\‘mﬁ'@%@toﬁé déﬂ'd&ﬂastenrﬁmhﬁté@eﬁferm;”@thé &%@ﬁﬂdggy Ve or
sensi ¢ ve EEOLAA HATHPLPbHObE Ml B dieg pyTaaRiof perrealip o farhy

di seases nbPtISENAP- RS Vabioistacd SVRA) gnd lpfdtesl ar neopl asia or di seases
different to cellular neopIaS|a as indicated above, in nannals i ncl udi ng
humans, sufferln risi stering to_sai s in need
thereof a PRArM %cﬂ Fca“?rafi’e”s ive' °°gb'%8? ‘év'theth et ?ﬁ‘”ds a‘fCPrd'” F‘%gﬂggnd tol erabl e
armount of @N@““@T'”H‘Erceth@fﬁp'%sl’f@e”&%\?ﬁbﬂﬁ'%”ya‘ﬁEEGFQ?P‘M@G ngstnl*?é bpimegiened. WiAEht i on The
present i nyeny iesthctédindréters AUeadivchesind, ABerREIPe WBCXIMAE, AodhrusediNl t 0 nodul at e
prot el n_acabybAlhRIALEARTRLRXBIATRE ANE SinBEQITETRANADE MneEbde, i fFer ent i ati on

and/ or apopt osi I seases n_ particul ar cancer,

conpri si ngAE('BHmBFﬁ”\é{\é‘f*ﬁ‘ﬁ%O%%E AN RRE ﬁﬁTEMé%%'Nd%ZAEH&CPFRt'%%PéES}'WAB
phar macol o GESBAVIYSTERE, |BE§A@ﬁuMAEe3Ea%ABIBI@MUTﬁNME BLEONECINMPRTGZOMEDI e anmount of

one or nor @R@RumbmecgmmﬂsmembngeémAém& TARBYENATIOCARBBTBNEUNCE | ONn by
I nhi bi ti ”gcﬂhﬁnbgﬂﬁ E%L&S&%o %HB{ eéﬁ%m@r‘ﬁﬁ\ﬂ% c?é?sLA‘rﬂh;&[ é?s@ﬁé“ des a

nmet hod for requ enhous or ero ogous pronotor

cont acti ng ChO@EFNEv@\fOr#OBH@ RPUURE RECAFBALNG: l?‘éﬁ'-ﬂZIfH'\éAﬁ %@HNPMNC'NThe i nventl on
further i nochedasBaDABNdRUBICIOr DECIBARINEPDEI SREISRDEXRAZOKANE, BOCETAXE®Se di seases
menti oned %BQ}#‘EURFDFN@BB'Q%@ |C|N“Bhégb>g95rmé”ﬁa@>§TAﬁ&hér€é EBELF‘dl*Nﬁef rom conprising

adm ni sterin 0 utic effective and
o ernnl o ERbrNT WNE&W%%U%P@U&CW Ve oS i B LT Bt . EREO W B e
i nvent i on, ESPRANIRTING ETEPABIDE AR EEMESIHNE, fé@ﬂ@ﬁ@t@lFlNASGERL@épamuelew th one or
nore furt h@[uéh@s@@ﬁtuﬁm $LU(§F¥t§UrRAQﬁL @L@TAMIB@%R‘W@&AI@%S@Q‘?W, The

i nventi on e the pr esent
i nvention %Béﬁ%ﬁrﬁ 'l&t SE%EOF&\}&?F{T%%TG#EW 05| ?Eons V\ﬂ are enpl oyed
for the tr@étVﬁEn@Ogﬁﬁﬁ'-ﬁ‘f Cﬁb’ISBﬁ%MU§xh4%RQﬁPTtN1@/ﬁiU§@d'§éBOX‘éﬁ@MEd@%FAM'PEnesses
and/ or conawATINIBSMRROSBIHANOINEDIXEBS IRMIOTECAR4IXABHIMIEONE\\L@NREOTIDE WAPABNIE; el at es

to the use %)'FR(S EC@U?’%%P@E{\@E&NP@MQ G&Adéaﬁwdokﬁﬁ%ﬂmé BF{%LC%N for the

producti on or the treatnent
and/ or pr oWFé&T?%‘Nﬁu“?J&QEEE%T&/ MFT%%P&M@QPH%BHH@F% '5FONensitive to the
i nhi bi ti on MBTERDSINENMIRIGETE YA EFAZ PN, MITRHAGT Dy, MITOM¥ECINI I@aXANTRIBNH, | oned
above, suckyARIENE; MEBIXNARIN 1YDE PIRANARTOERAS 9 ARG ZO0MAE eNePLAANCE! | Ul ar

neopl asi a &g i !D%a&u%s?ﬁ\&VSPTJE@nbé%%M 8%%@&%%95&#@5& u‘%x&[‘e use of the

conpounds accordin esent |nve

phar maceut PéHV'Zé'M#Bo%N'TWW&Ea\?PW'F@%E BﬁéOB@‘élﬁéiEﬁAéEéR@Wﬁ b| t or y activity.
The i nvent PaGFiiGrASRY, FERIETRESED CPENTETRE®TIDE, PENEOSTATINO WPEESOSKAMIDE]I Ng t O t he
present | s PP, RARUR S hRIN, PheBRATUSHRRUPRGEARSRAROSI L ons Tor

i nhi biting or treat| n ul ar neogﬁaa a or mal i gnant

heopl asi a. M RRRSRIG UM L DR D RMHI I 5N RAL HIROED, RONNUSTBE ¢ he
conpounds 36U5|IRU|N3@ RA@BUﬁ@AﬁESWﬁIXANEV@WﬂNMHBfRiFAl\ﬂFH@NpRﬁBQSUU@{N of

phar maceut ReMuRE DEPRSBOXISTISURMI SARCRAMOREIMISRERAFATINT SROLINEIS, BOBYAIKANRY OF
arel i orat | E&Rﬁguﬂ@%%?ﬁéﬁuéﬁﬁ@%@ﬁkﬁo% ﬁrsfﬁﬁ%m@%ﬂf&uﬁﬂxﬁ‘hﬁc@hém\%"“"h such as

e.g. (hyper)yprofiferative di seases ent i‘gnant behavi our, such as
e.g. any of those diseases nentioned hereln particularly cancer, such as e.g.
any of those cancer diseases descri bed herei n above. The invention further
relates to the use of the conpounds according to the present invention for the
productlon of pharnaceutlcal conposi tions which can be used for treating,

I L P | D I . r 1t e e e . o b L I T . r D T




- 75 - The invention further relates to the use of the conmpounds according to
the present invention for the production of pharmaceutical conpositions for

i nhi biting HYQ2WRHEFd¥acetyl ase activity in the treat mentPCAEPHIGRHIES
responsive to said inhibition or to the ;unctl onal consequences thereof. The

i nvention further relates to a method for treating, preventing or ameliorating
the di seasescArirs FEROPORFINI TEMGRRDVADE!/TENIPOSIDE, TESTE ATBOKE qmmm‘rEhperei nin a

manmal , 'nTQQIOI/[\l'rF(A'éh?rHA@IImn%W%LFE@m TORRENE! fign 2AFABH

phar macol oqi cal P ect’ive an to er abI e anount of
one or EBWﬁHdER'%'@HPHFnT&'M% %%TErT&’}IT&RﬁLME%‘PFQﬁFW%é’iRE DRl in
need t her eNf-\LRl]Eh@NI YWIRNANIBNVANDETASIB, VER BRRERFNG VINBEASONPOINCRISHBEOr ding to this
invention f,Mpedfi, VINORREBINE SRSHEULEARIZOVALIN OPhy| axi s of di seases, especially
t he di seases nmentioned. The invention further relates to pharmaceuti cal
conpositions conprising one or nore of the conpounds according to this

i nvent i on ahriand-cpiearagacie eitordd here@berstas lsprebination hagpersef thti dopeeunds aphesdipg esent
invention fdthik Meentibredramesnt toOndnjaa pRene£ddtiticeidac&PPIe SérvbiNBSthe@BMIULIS A kg. ONe  of
nor e of thﬁuaﬁ‘ﬁﬁ%?rﬂ%ﬂ%a@%%%};&b@gm&0 this invention and pharmaceutically

accept abl e au raries or excipients. The invention further relates to a
conbi nation conprising one or nore of the conpounds according to this

i nvent i on andpegsop kidifenaieudri is alvdry oratbe bgst aliighed expart kifowleggecaf riedkint!, tatalditiyr carri er,
e.g. for tygsabd@Qnd Mnﬁ%!&ﬂa&dn%}m@ oﬁl’%?zldd%r%tthé}gpeu‘bydg@rﬁtbspéoghhfu%r%&'Sé% hiseases of
beni gn or ga& ﬁ %t behavi gur an d/ or disorders responsive to induction of
apopt osi s, “&YER-24YLS) AL YALYINA YU B gn or nml i gnant neopl asia, e.g. cancer,
such as e.g. any of those cancer diseases described herein above. The

i nvention frigridneng th€pradeRSnetion RAd MEpERIiHgI0E &le de@MPEBILieMiss AGGHREsds Brghdiro t hi s

i nvention P \éln{egtlone&%]b(a@ee thg%%goqusaa%&%l%ﬂplhg Fegény |n9‘e(ﬁ§ Jc)jnvrjnédtybe aIMﬁLsfe%\é?rpt I on

further relat I nvention
havi ng apoﬁ?%tériaéori th‘ﬂ%’lsﬁ@raé%)f F‘?HUP%}'E‘”V‘M@“'PH%?{Y |08}?U'1f%5‘|“¥ ‘PféF‘rOF‘e‘Pg&F'é’s to

phar naceut segderad@@pas cdmibTes usiciosagdifangs,tae sépaiag: Univesagd fomslhiaw Bdjgpent discrete

anti - pr ol i {&f &Eég\é%rﬁgta% Yikda¥%r nohiged d&%@u’ﬂ&tloﬁ@ af KL (;fJBQr'Es dr6é Mur&s‘? wmh@{ersaceut i cal

COITpOSl tions a IS I nven er ent on i nduci ng
S O S ol apBess e iR S s oS Tl i A S
phar maceut cenaér agedtl aech as s.acty aighase gentignesabaver ci al package, for use in the

treatment and/or prophylaxis of the di seases as nentioned. Additionally, the

| nventi on IEr@l $al %ﬁhetr 952t o%é bFLe%t .RJen(E‘?wrFé‘i &%b%%{?dn oWﬁriaﬁPac‘é&gBrc Sippckadi ng

material an ceutlca cont al ne agi ng material,
wherein t héo’bcﬁ'é'ﬁ%Eréftﬁci“’éé.ﬂgre&&h’("h'i’%'s?ﬁ‘é?pgbrellﬁCF‘?f‘é'l‘q‘9”%?”!“’@8‘{0?‘\/%59?‘25}“ aFtHﬁl biting
t he ef f ect swefieft) @tdneancteacetnydtasas theapaltic,or @tticng dth@owyaphansamefitican hi st one

deacetyl as@ar%?@eaﬁ@gngérﬁ:@réé@ﬁt  subil B 6 tRdsB mteh%ne‘b%&%@!aﬂ%p%’é@ra' al conprises a
| abel or pa ent is

nd| cat e
R A R s L N - L
wher ei n sapbphmﬁapm@&emgge@ﬂ usgdetheraRyonpiostes egnie treat, niemest o empio@irds 2aaccor di ng to
t he i nvent b&rnt dkb&epREKAGI G HORE @hibadr trebt@dbR| suadd tiRaGdeage, disdRekbr MeBREW Se

parallel o 2l general ly regarded as standard packagi ng
mat eri al , ﬁh@ﬁf ﬁﬁmwggkgg%rlnserts for pharnaceuticals having rel ated

utilities. The pharmaceutical conpositions according to this invention are
pr epar ed byn this c@ess s pwhért hvatien fkittenweiapsito sendmdichapmprisag t 0 t he person

skill ed 'natflgﬁac@r\yetlngr&%nmemﬁﬂégsl&@lcorﬁm@g'dcgr{jﬁ@%th|§ .heenﬁmunds of the

invention (= e co i ther e referably in
o e o SO At RS il Gat e e AT L6 Sal OF oAt o %
in the formwh at‘ta%ﬁneqrggenbeweélegmpe[@Oreefdwahestlon@btprem@w%uppom tories,

pat ches ( eidgsepafate] deqlenti@BithHtaf¥dGs, cEUSRANS ichBfolog@aly StagderdiQssl ity sdhe active
compound cant gnf nadyARLAAFAUSI deDELNE RALNRAN, O- 1 and 95% and where, by the
appropriate choi ce e auxili1aries and/ or éxcipients, a pharnaceutical
admnistration form(e.g. a delayed release formor an enteric form exactly
suited to Theteattongnatiorpownithgandi owerttion hincbedfessented a Gresiebmofiatiac tiinomfiean be
achi eved. I@ﬁm@ﬁ&ﬁggk§ghghed inthe art is famliar with auxiliaries,
vehi cl es, excipients, diluents, carriers or adjuvants which are suitabl e for
t he deS|red phar maceuti cal fornulatlons preparations or conpositions on
account of his/her expert know edge. In addition to solvents, gel forners,

oi nt mrent bases and ot her active conpound excipients, for exanple anti oxidants,
di spersants, enuIS|f|ers preservatlves solublllzers col orants, conpl exing

P L . a0 R T PR



Dependi ng upon the particular disease, to be treated or prevented, additional
t herapeutic active agents, which are nornmally admnistered to treat or prevent
t hat di seas@VORYYO¥MSi onal | y be coadmini stered with the PESHEFSINE®Iccording to
the present invention. As used herein, ditional therapeutic agents that are
normal |y administered to treat or prevent a particular disease are known as
appropriate for the di sease being treated. For exanple, the conpounds
accordi ng t,o.this | At OF i it : : ti.c agents
or radiati %nﬂ){ﬁgg%nt#%y&?%ggﬁﬁgﬁ% @ go?n bt% %@c@gggﬁ%ﬁg?sﬁ%ﬂﬁ'g?{geﬂ&%@g%e%aﬁjl n one
parti cul ar SERBGR YRR e hkare BRFFILALRNCA R OB HI'tgsa98 Ot AP Sngin eyt PoheARKe Ble

conbi nded wi‘fixbd @meinetionhie k @haunbcekiivevaamadsitioc ameen tha ganfirst actwe dlyredentaangthewi t h one
or nore arksKaeum £NRMAtARKIREMdAt in WRidAO 1 ARIERSRCTLERINE 0REL8R o= 77 -

and/ or target specific anti-cancer agents, e.g. with one or nore of those
oscr bed BEPYAPT ArahS - ine 2 e <BETAIT bis SoPerAtsii-EREnar i hed e

ant i - cancepaigijeirpcdyefingeagigetpnf! {ne gaieeecprd astieiiarsich e rrasentip e e Withpet befyat not are
limted toin(ddmixakkyl ati ng/ carbanyl ati ng agents such as Cycl ophospham d
(Endoxan(r)), Ifosfam d (1-1ol oxanS), Thiotepa (Thi otepa Lederleg), Ml phal an
(Al keran(r)), or chloroethylnitrosourea (BCNU); (H) platinumderjvatives |ike
ci s- pl at i nA('BrePptrek @rineRis) comblealion pihgein ie said fishastive ingiedint 304 Msspid g89oRd

( Cabr opl at extiBd/Byrediént mie)preamritinmdrethac oregein te exampleudf b rkitioftbartsi is e cenisnatdén as vi nes
al kal oi ds (NHéraﬁme%EiH ) acWeﬁr@r@l%H Jﬁ@the‘ébiﬂ@&%‘wcpécﬂ\‘f‘e)imgréo@ﬁ%@ﬁre%ﬁ%p%teﬁac| i taxel

(Taxol S), cet axel xotere(r and anal ogs as well as new fornmul ati ons and
Con ugat es ToHErBBIrebBt RHT Rt BB B ST e estp R R By

Azaepot hi | eeneur(entoadiciypiaingisely sigpgeid EPO, a fully synthetic epothil one B anal og;
(iv) topoisonerase inhibitors such as anthracyclines (exenplified by

Doxor ubi ci , | bl astin(r _eni | ot oxi aml.ified. by FEtoposi de
| Et opophog1 6% f”ﬁf%ﬁ‘ﬁ %éﬁgta%’(ﬁé@?eﬁ 'eg%églgg%%ﬁwgkl?ﬁﬁ p%ﬁ%?‘%‘gé' ei’g{rlhfeﬂﬁ%em by

| ri not ecan Pf PreAMRsES S2aas orgIuiatess G eelbiereTde iy O5ene BTy en). Y§h 35 FubRfad e

ant agoni st srosgrt fegetser For imuicaneaus e lent{dh sédd)ate Capenidgablysagdexel weal) ,

Ar abi nosyl QM‘F%'ti&echelra ctr%ﬁ@@g%e@ aﬁﬂr@é&ﬁ@@og@cﬁerg@%‘aﬁa%%ﬁon@@ﬁ@d’og)}ihatﬁﬂ' ) purI ! )
ant agoni st s Eich_ a& - mer CaLF qpur | nel(SPurlt- Nehhol(%gf,| 6- t hi oguani ne or

f 1 udar abi nEa% " GRPRGT S A E Y HaTe Y (RSP DY e O BT WP BT S L such as

met hot r exaren{iRéeingreryxat 0) or prenetrexed (Al Il ntat6). Exanples of target
specific anti-cancer drug classes used in experinental or standard cancer
therapy in te |1 [ i i-phLbltars , e.g.
[t b (Dt pher BBy B orl Bl Al sEicRE3 e (LI BlaPHEloT5 7 B
Nexavar 0) , Kiseipessgrcordiag iqithis iRyeRtiqnsat Bhtmiar.op- bos|norerients aefergipist i seRgsfit evag) ,
Dasati ni b (Bprsycelpbuigs) or crapeadiffendnb i.€. Byiled fdd @iff¥rent aominissatien fatns0sdee kowy. odat al ani b,
Vandet ani b p{i¢amblefBR)s tomulBRd 9P@RER: cdokllie QR ELATR BBorhDBleR ok OF SntdWsRBuds PS-341 /
Bortezum b (Vel cadeO); (H ) heat shock protein 90 inhibitors Iike

17- al | yl aniTiog tfatckiil‘é{harryci n (17-AAG; (iv) vascular targeting agents (VTAs) like
conbretastin A4 phosphate or AVE8062 / AC7700 and anti-angi ogeni c drugs |ike
the VEGF amhd Haslhe st thShitsthin@secBavatieangiaidnts Avas Ednibnalohs, compdsibhstay ki@si ne ki nase

i nhibitors S,.P° Zééag -V, i i Zact i na0) or
Pazopani b; 2 C\g@ﬂﬂgontglgﬁg%@gn éatl )0 ?goinpglﬂeﬁﬂgg@gégﬂdfz%@ggﬁiﬁgﬁ Etgéti nsS) or
Ri t uxi mab REBIHEFRNY2XR o gRelA@forgy a Aseare (PrrrvaEle Peanfxt e jrhsiiodSseifronab
(Bexxar Q) oOeac&@2admh, paaitwicly madof tHapdditeaxdsmentiaped Warels teighbehigie er raddigvad) nedplasia,

Pani t unmumal, fsiWekdncASikdaHydRE Sf 16 cHefaeRALSS e MbndiBRMA Onal anti bodies, e.g.
Gent uzumab ozogam cin (Myl'otarge) or Ilbritunomab tiuxetan (Zevaline), and
anti body fragnents; (vi) oligonucleotide based therapeutics |ike G 3139 /

Obl i mer senA(f@aerasesrs el d)e; presentinyentigh |s-alcplinatier eqntroging, inTRRM@d o ndnstosmprek e

Pr olmme( r) N-smgﬁbn%py&g)@ruesdam?ekiakc@rdin@ljtatuiis REhtibrbraiRy sAg) th&rsof| aaabmﬁrlaiorb%rtand

anal ogues , IS [ j | A
imunost 1 nilAr oy FR a8y KRR gBiEe e S R PO BSg i BB (1
hor nonal t AeANEpRIGh ATIBOsE (TeRtoaed 2bAYS. I sapanererategimuttanagys ¢ eromiogi@oxi f en) ,

ant i - andr ogegwred@sgin tHetagy arhgedare CCastede kepyent biRMetonad Dgpaledt gseatsdupr ol i de,
Goserelin or - 78 - Triptorelin) and aromatase inhibitors. O her known target
specific anti-cancer agents which can be used for conbination therapy include
bl eonycin, retinoids such as all-trans retinoic acid (ATRA), DNA

nmet hyl transferase inhibitors such as the 2-deoxycytidi ne derivative Decitabine
(Docagen0) and 5- Azacyti di ne, al arosine, cytokines such as interleukin-2,
interferons such as interferon a2 or interferonir, death receptor agonists,
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In practicing the present invention and depending on the details,
characteristics or purposes of their uses nentioned above, the conpounds
accordi ng t VPRYBP%4¥ent invention may be admi ni stered iPYTESANPPA®IY 0N t her apy
separately, sequentially, sinmultaneously, concurrently or chronol ogically
staggered (e.g. as conbined unit dosage Torns, as separate unit dosage forns
or a adj aceRpondiveRHBIAE inhitr td@sBGEsubIDES e didBsds| delieBlor NRRsdsimeatbne@I nat i ons,
as kit~ Of - Baldfy Ol SoRUM A Eibinioh BofiEaGher TRER, 1318 00AD folfier apeutics, in
particul ar "art- known erapeuti c and/or target speC| nticancer
agents, such as e.g. any of those nentioned above. Thus, a further aspect of
t he present firtheeasbécoof theprasen ObitinalsiacpmignedpnmpBEsch esaé g.@dirplosits, i on

conpr 't Si NG c@ndrikih§h p@sérét\sﬁ of anrggt%shv@ mgnedmmhhssa &mﬁa@mg%@ n@@&ﬂ% mvaqoﬁ o this
i nventi on,

her ot @t ReerEt B FE GrstH qubla Sitar Bt bt ieat R A RSBE G 1

ant i - cancehigltjear art-s1ewh thempeie ageht, intpedievianen eiticrseer adsolveuch anheld- ope Pidwas |y a
phar macol ogiest@héd/abace; efif SfHaenaealtitd!E bocesladidi@fter et avxdptighaBistt@bnssequent i al ,
separate, shipLABCQUSOI SOAO0ALFALY SLARIRLET sk I LILARNh N any

order, e.g treat, prevent or anelior a patie seases esponS|ve
to HDAC | nﬁi‘ddf‘%"érr‘anf ﬁ‘e@a?“r‘ﬁe?{td'se%sﬁ%ﬁﬁeéﬁ“ torpelvr §‘“é’£‘§§§resl?ﬂ”§'ber?ié?r§'“b? 0!he nesses
nment i oned, inhihitigesfhisood deacagaseer. | n this context, the present invention
further relates to a conbination conprising a first active ingredient, which
is at Ieast ope co nd _accordin i S invention, d active
Do edi ont MRFRTLS T BRETVEHBY s Pt sl AR SRR AFAIT BV or  exanpl o
an art- knomrealﬁmtl whichricesulagiyivyrolesdasvatisg mentigned dmabows or mseletherkoft hdnsegerrsint | oned
hﬁr ei nI aboye; sebéd abievp dgRbient, BHRAUEAH driddnowrSdtdRdhrt @REPbISIC, T IREUBT hti- Qd’n]?er f
chronol ogi . y . : of any o
t hose dlseg ggxﬁi%ggg%@%QHEE§W%ED&Q%§%81?ﬂ?ﬁﬁﬁﬂggsggﬁgFhgf%@ﬁ%g§§ defined as a
conbi nat i oRCWRRARIET BEPERE LSRN dNeFaPY.$19- RATERIASOTIRG FRSaPENME OREr tt AE leMRPB Obnd
active i ngh'edheedebceamaeeqos@semtfortemyr&ﬁdnearnignrmr oagnanihdopides agecapreri N a singl e
entity. One exanple of a "fixed conbination"” is a pharmaceutical conposition
wherein th > |d f| fh}actl%e i redl nt an&ﬁf %ald second active ingredient
are present 1" XY J¥°e" 158" "E{F f Fé‘ﬁ’ YIE SR YL BTPBRY CRUYRA RS in a
formul ati onommn@bﬁmorWMIsewerﬂlo'a or ¢riexoe plore Py MACeLiiashcompesitangteaeivingesaidi cal
combi nat i 0Borkfdefide] dhd bRorFidkearfUnb@h tharebdulicCadenty fieshrtRMbr aarkeod i Saice a§@r&§)2d
actlve i ngredi r t .

it of - papr e S hoBoRrRkERERlcoh s Hpbhn o elapclf Bk L ANT I HEG: T
i ngredi ent MERHPN 8RO [ SIS WIRBRRYS SETUENR! 9T SERAEKR AN APy pt-@ 4Rt isPa8R5P8 t han one
unit. One exatipbaebetife, & pakictlarahnrcpa Obi®haly shissphe ordoéutiee! potuctvetpeden isthetieal d fir st
active |ng&§g&§pga@ﬁga&he sai d second active ingredient are present
separately m.ni s separately,
senuent | al YR St paREQrery B ieE RS Horo el hAs ogBAls, PSRty od. - The
first and seewpgnaetkitsascirdiog tedieeraseinventienhying Aisionmdegeetidses Iomlblﬁgaﬁp@/ltaccor di ng
to this invention nay be provided as separate formulations (i.e. independently
O one ORIk ool STt o AR BSOS A RO 0HRY Q?eg]n.tgrg;r%s%h g aneoas, oy
or packageGO%MEm%ﬂ%%%ﬁﬁ%ﬂaﬁéﬁ@ﬂﬁ@ﬁ¢ﬁ§”§@@§hé@é¢%6Wﬁbﬁ%W¥%WWYm%?@6ﬁﬁP%at|on
pack for stdmib hasrEous a selberdsff dttondsetyd @itediaht, wisepaaradreknown gdndarnol ogi cal |y
staggered ysg .l.;Jacqpmcn@rtamom&m&xera&h& dr iR QermﬁlJ"z% m%m%cm%ﬁyl ation

of the firsf and second active ingredient of nmbi nation or kit-of-parts
accor di ng POTRMEMORLEICY DANEHHOB as"i’*}?{”?aﬁ?bg'ﬁ?@’ acﬁ%ﬂfﬁ'e AGPedieneseEp '8”‘
formulated in separate tablets or capsules, or can be different, i.e. suited

for differend praéém'meﬁttoha,trtiqme@t@gtea,ph&hhg&bu@@ @mgosnrameorﬁ&lglhg/e ingredient is
formul at ed ?rsst tC.\aveln redo nt, wﬁ'@h ﬁeaspone c mpou d ercorldlS Io his |n\|/en¥|ondarfd0r €. g.

i ntravenou$ i'stratron. The nto F THeFY °st™ dnd sedond acti ve

i ngredi ent § S@ﬁ’on‘i ?Fé"%@@fﬂ'%‘ét”ﬁ'ﬁ*ﬁ@ at ‘eﬁh‘ff@ﬁttkf’%‘sa”Hrﬁar‘l@?rtagerééé%‘rad|er$g°fte(9r this

i nvention Wﬂmcﬁ@@&hﬁ&Mm@@ﬁ@mh5ﬁwaghhemamauticaIIy ef fective anmount for the
treat ment, . proRBY@XhSic pm@ggghg Alkil,of of a disease responsive or sensitive
the inhibition of histone deacetyl ases, particularly one of those di seases
mentioned herein, e.g. benign or nmalignant neoplasia, particularly cancer,

| i ke any one of those cancer diseases nmentioned herein. A further aspect of
the present invention is a conbination conprising, in non-fixed form one or
nor e N—sulphonylpyrrole derlvatlves according to thls |nvent|on or the salts
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A further aspect of the present invention is a conbined preparation, such as
e.g. a kit of parts, conprising a preparation of a first active ingredient,
which is a WAPYIHR4Eccording to this invention and a pH&TIHRERHPIER) |y
acceptabl e carrier or diluent; a prepar astzl on of a second active ingredient,
which is an art-known therapeut| c agent, in particular an anti-cancer agent
such as e. @rsépaatedéeqltidns esirmiBBido0d) eshcaave chrafbgal f RRagJERRaNE indaldpy, sagcept abl e
carrier or Qéhlfr?{ﬂérﬁpgad?g.s%gés rQJE)QJus'w%ol%%é{\}é%!h%ﬁ.bm{ofﬂsmiée%&%%é&s sequenti al ,

separate or chrono ered use in g treat benign and
nal i gnant RAIEGY(2Es fhgPe PrOH?rgt@ag@%asﬁi ‘?“P/@F‘E?Pf’defsd’e?f’é'l‘%"’ﬁlt‘a'f‘d%%‘?ﬂpﬂf OPgsit 84PSRsi ve or
sensitive eg. dnhef thosaidlsedseomertibnedihgtednige derdgbet yblasas neoplasiairettreiclyaspect of t he
present i NygRdlaANadySr Rodelchnc@f diftadds SeePBab&kNg a dosage unit of a first active
i ngredient, which is a sul phonyl pyrrole derivative nentioned in above or a
salt thereof, a dosage unit of a second active ingredient, which is an

art - known §h¢amaeandnvpnt@nap@dtr¢|@t§s o Cﬁabimﬁti@mwraducmqmarﬁﬂngcancer agent such as e.g.
one of thoggat&stdneBesboafDaeordiAgd b caitalfdryiubias wittis bHatsedtiodlly Stdapthbi@neous,
sequenti al cé}ﬁer%‘?@ﬁ?}&ﬁt gquse in therapy, e.g. to treat disorders responsive or
sensitive {0 the IRhibition of histone deacet yl ases, such as, for exanple,

beni gn or RAPYIEATEIE 2K FEY-2AnCes agent. ughEe F-9- %GPU?’?rﬁéfrth‘?%ﬁ@B‘tonﬁ*hef% pr esent

i nventi on kesova fyhakiraoeud preahacputiody @tceptobprangdr ngdilgene or nore conpounds
according to this invention, or one or nore pharmaceutical conpositions
conprising_said cao e known t herapeutic agents, in
COMPrL o1 1 58k &SR S0, S R MEL . SELA KOS A et anept i, age

conposi t i ofmgredignpriicdiinrycosmpehdabeerdgdethisdvearjientasd a shachacaudticalygeceptable earigsnt i oned
above, for osdiliant; taarperdson of & 66t dctile iRfredB@P ficH i€ atl&rkroln briiesadeyageft, Ycht O t r eat
di seases ags gﬁ:er])tf {hg%%npﬁgggﬁe aﬂd Qﬁ‘rqatrrhé:clétljtégllﬁ%gt%gtggle caq})érlopd?laér!t ¥ort hl S

phar maceuti ¢ produ rrses | saild therapy. In this
connect i onSMUARCYE ORGYEeY nﬁ?@ﬁf‘i B RS ‘I’féPro?%qgaﬁ'é@taQQFr%ﬁﬁi”ﬁ%ﬁr?pdr%ot'ona ly,
conposi t i orsq kif ommideahitantons for Eae atthapary, ©F. tdrdasdiemo raipangivé o sti@ivptoesent

i nvention h@\(nhﬂ)glombfﬂs%‘@dgﬁé ﬁsteylsa&eag e' n&'ll@é tn@Bd(as%Qﬁ' d|¥éatsé/s d|ﬂ%rean5t3QI§I'ér aSpeCt of
t he pl’ esent age orm

conpri o1 no PR R get e IR Gt énhﬁaf*@d?néﬁitﬁoaﬁm%ﬁr YogBlet 0523
N- sul phonykgsyer ol e derivative according to this invention or a salt thereof, a
second active ingredient, which is an art-known standard therapeutic, in

part i cul ar Tﬁg ;%reééﬁt W%nt%ﬂ‘ﬁfmérh&é g@tglﬂtcbr%bn?ed Feﬁgrgﬁotn cgrgﬁrglngatcl a%pdnle-cgrﬁ&%ﬁd agent
such as one o ose nentloned ove d Rar macol ogi cal

accept abl e 2¢]P & this giveliengndst 'e%%wieﬁ”é‘ﬁ?""” al“'ﬁéa'}ﬁ?ré@%rﬁtfor F'H\V'&‘i?‘?“érFOF‘ih'Fr?rf’ier

rel at es t oseguphiarameepetate clavinisgatioposi tion conprising a first active ingredient,
which is at | east one conpound according to this invention, and a second
active ingredien east on anti-c ance such as
25 ome oF MR EateiPh b e P R et B KU B RAR OB R A

phar maceut Preadritipnsierdisrcedsties te dhemrasent gwentipn heying histone @acetyldsey In@@ﬁ@araatnve!y-
sequenti al, sinultaneous, concurrent or chronologically staggered use in
therapy, s itive to the
rehas On%% indtis fdnﬂecu%qéth%g%&%%&%ﬂon%ﬁ}%%%fe ¢ c%l%gﬂaﬁlo}{se c%po?ﬁ#’%r Ative di seases
and/ or di s&’ﬂ‘é?‘@”sr BSPRIFISD 9@‘“? GCCPFHHQIE’t“i‘%?ESSGf‘t”a’ﬁHISP gyirg an ﬁ&’PPrEéo“féraﬁj"e any of

t hose di seas#s apapnisis owedhgheetvity.n, |i ke beni gn or malignant neopl asi a,

especi al 'y cancer, particularly any of those cancer di seases descri bed above.

Th furth nbi d i Si .
at 1 bast ol RTINS By T o L el T by e ga ey S gien "9 &)

phar maceut p@mrat@n ackiteptosdiiodo thigrnviertion brthednanytaature ohmpharrpacputigal prodegs tsudyrs
art-known apta&ameedial Q@ﬁéﬁe,or5%@&1caﬁl&n€foﬂtrea@@3p@ﬁenw 6r feiidritpg eiséme& i oned herein
above, for %h@& 9909%53%&0%%@%%{ .s% lg¥a %S}e@t ;%9’0551 sk §LeaQls Al lstept - The
present invention further re ? npr|3|ng a preparation
of a first NYERisye asrigk BRIfIB R ma'wnévﬁoplgs'a p%‘f?ﬂ%‘dﬁﬂ“’%{ccor ding to this invention,
and a pharnmaceutically acceptable carrier or diluent; a preparation of a
second active ingredient, which is an art-known anti - cancer agent, such as one
of those nmentioned above, and a pharnmaceutically acceptable carrier or

di luent; for sinultaneous, concurrent, sequential, separate or chronologically
staggered use in therapy. Optionally, said kit conprises instructions for its
use in therapy, e.g. to treat diseases responsive or sensitive to the
|nh|b|t|on of hi stone deacetyl ases, such as e.g. cel lul ar neopIaS|a or
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In addition, the present invention further relates to the use of a
conposition, conbination, fornulation, preparation or kit according to this
invention i IVORYTMMYF act ure of a pharnaceutical productPCTERERO/BSIY o, a
conmer ci al package or a nedi canent, for qtar eating, preventing, or aneliorating
di seases responsive or sensitive to the Tnhibition of histone deacetyl ases,
parti cul ar rye freesen@hine AsES réBed to @REAMEEEIRatkagStta i e @r mdr€ Bdngiduk ofTal i gnant
neopI asi a, th%%r erﬁhlrl/%ﬁljbr%o%%{e?ﬁﬁhmstruct%r?’s for sTrnﬁ\tarFe §§§ Ler‘tlg'lé)?g%?rgﬁ uge"\ﬁnthh)%g rel ates

to a commercial Isin or nore Co resent

i nventi on POt ﬁ*??f”otﬁ)re’taﬂe%t'ﬁ%rtdr%@fqegﬁc'ff%“t' “§3EN PR 178 as%@cﬁﬁéﬂfttlc’a? or separate
use Wt h onmentonedr@redn. chenot her apeutic and/ or target specific anti-cancer
agents, such as e.g. any of those menti oned herein. The present i nvention

further reggt es Lo a ¢ rEth tgacka ge COH%I sting tessenttlﬁ f%/ of one or nore
conpounds RS PP ERieR ?{\F% t’? A 88T EBF YT FEST NG FET ent” YEFElREr with

i nst ruct i oAgNHogrdsSf the Presantioestionse gelepativaihgretiens ipetheawih ngectiant fer one or nore
chenot her apieutdneoudndq@ntid arsggirats pRGith be @Mote MhansRdra@RARFh&or t5y&Rpasice. g. any
of those meqllAnedodlE &bl cldiEn Pl 3&MeBEALLAN further relates to a

commer ci al pac age conprising one or nore chenotherapeutic and/or target
specific anti-cancer agents, such as e.g. any of those nentioned herein,

t oget her wirbdpresestinvection dmberfrgatesto mebrhaereialpsckagegueridingalne ormgepar at e use with

one or nor ‘éhé?r%%%&ﬁéar%‘/‘&%&té]ﬂcrﬁ&antJaﬁchaﬁérﬁ@'sudhf&!’@Btdn?Bfthd%H%Ft%ﬁéH)fe al so an
aspect of he ent gen i i seases and/ or

G Sorders PEEpOrEReE et st el et et bR BT et yi ases,

e. g. (hyperymroghdsfaeqostinovethel preesasiesentiand/ or di sorders responsive to induction of
apoptosi s, such as e.g. cancer, in conbination therapy in a patient conprising
admi ni ster 'Fﬂt%eﬁno‘?é‘?r"smc%g&%ﬁﬁé Jlré/seﬁt% et %%%étﬁ?;‘é%%é%%&?éa@é aﬁé/{; eo?s%td?ér% a”d

t ol erabl e anpunt onb

prepar at i offSBR"SKE ¢ Sags't'd%?dﬁ‘ﬁ 'HM‘OQBW%O@SG%CEWHSG%W éWPer?pFP"ﬁ@é*tP d¥78%°€ of . A
further aspatdrdigfrdérfi@spnggen indiaivresttapaipsis ssueh et droghcéroin comierationtgerapy in a

cot her apeubjitedd b r@ﬁn@%@rﬁﬁﬁteﬁ@%Bﬁla&&oﬁally&%ﬂ%‘aﬁwa tﬁgrak&rtrbéméfl%ﬁvb 2123 tbie%@ne
deacet yl ase articularly

cancer” | n oyt e R PPARD (AL ST EGRG GUk FREPEY | ng

separ at eI yab@/emﬁ@rﬁtmwnt iy neeglithrdof. aneousl y, concurrently, fixed or non-fixed a
phar macol ogi cal |y active and therapeutically effective and tol erabl e anount of
one or nor i and a

phar macol oglf%{gfarugs cPS%%%‘y’éalgﬁ n%%se%'?gqea&t%thggfﬂtr E‘@anﬁ # gO%%&tpedtlgéﬁgQééa?gegr abl e amount of
one or nor éasa‘?”ﬁ"’?(?féﬁﬁ’f't‘t’ﬁ@r"a‘&éﬂ@ Peor&gj@ﬁ%eér'asrﬁqswsaﬁt ¢ (N1°8¢ Jiga3ees-2E AEPehgent s,
such as t hoseremertcilatyedncab dematidndindaedbf pahitreatthent comdrising hderinistetohp seraratelyt he

present i n¥&{ﬂ§rﬂt@|ﬂ/ £n%b|éh@o%s|§/ Qo@uﬂ&'ftl\'ﬂ@%dfo%ontf&@@é bH&QmaleB&é’a‘ﬁ\'ﬂ&anegan‘ar anel i orating
(hyper)proliferative i sor ders to j ngoL{Ctl on of

ot onr o etzBrttY Eregh By PR mat PLRE R PorB s greod

particul ar psﬁswhymﬂortarmégeh@an@@glcdlwaease@;ﬂ themepma@/opﬁh@weaw tolgrableyapeunt @nt
conpri si NG oReldFintoteSdrEhbuddthredaticdoehty, in SaktidlAraANEM& | affents; SURE WS theddtrhepitioned

sequenti al | LYo 8 %41 rg)apgrjtogl cally staggered to said patient in need thereof an
anmount of a trr active compound, which is a conpound according to the

pr esent |nvent| on, and an anount of at |east one second active conpound, said
at | east one‘urﬂecmdorameipvaeercmmmumrcélatmeitcmgmethcsitfanmdatmd dréventap eudnietioraigpgnt |
particul ar |y parprdr.eaweoees‘seagmre.gmra@taonsms%uaaeata ertuasaseeggben%ﬂe or
nor e of thos i t era eut i g | 02 /039403PCT/ 006/866189 - 84 -

t ar get - spe8i'td '8”35 péséan QrCaB‘QEérﬁ’F AN BTN B HEPET AR N°Y AL BribEint s of
the first agenheemetsimpaedmidistarmy ssearalels scvtabeeistyi specuremycgadniadsen t in a

t her apeut i ehretofogetny stlaggeyeetto §dity gah@rt inadel thérdst an bunpsrasiesnbctivdvsapbiranwiiddl ates to
B ot nod Rt Bk Dyl BUEDLLIG i BlenRTE L 86 b CINRCLLREGL) gt | ve

di seases and/or responsive Ion o tosis, such as e.g.
beni gn or AYTROYPAfRId ﬁ@@ﬁloa%ise&onde'?‘c@’e cegpryad be'riﬂa?rsttﬁnéﬂﬂ HP'IEW‘&?@EB? PiFYS’Y cancer
di seases nertdsomedrttismeiant-canneraggad tsudras egoonplor mbmgf tackichensittrerapagic ancconbi nat i on
according to the present invention. The pharmaceutical conpositions,

conbi nati ons, preparations, formulations, kits, products or packages nentioned
above may al so i nclude nore than one of the conpounds according to this

i nvention and/or nore than one of the art-known standard therapeutics, in
particul ar anti-cancer agents as nentioned. In addition, conpounds according
to the present i nvention can be used in the pre- or post - sur gi caI treat ment of
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For the treatnent of dernmatoses, the conpounds according to the invention are
in particular admnistered in the formof those pharnaceutical conpositions
whi ch are sW@3WI@3%Gr topical application. For the prod&dtEPgNoB1¥9he
pharmaceutical conpositions, the corrpour@s of the invention (= active
conpounds) are preferably mixed with suitable pharmaceutical auxiliaries and
further precpssedfidmtighner Hdht a]bmtientheremawmﬂ.m ©abmbtsreainatilsOdtsve cotpduadl e

phar maceut %Ffoaéa.d QLyLakd Q@O%%SU Al R P BrrepONeEr S, emul sions, suspensi ons,
sprays, oi nt ment s, ty ol nt rrents creans, pastes, gels or solutions.
The phar ITB.CEUtI cal conpositions according to the invention are prepared by
processes knewarteeaddgien, thEheesdosagaionfelatdsdo T oatpalfndsadgcmedhingot 0 t he i nventi on

(=active cgma%ﬂmﬁ)hybé pe@fwawe%s@é&es m/orraeor@erréieépoﬂéwert@geu&masd;sefs@@w for
hi st one deacetyl ases

E? ) Topi cal f)cp | atl%u ormsrpé)such as oi ntnents)
for the tré%??ré’ﬁ'?'grb?r”t? “ﬁ%t”S%"éaé'at%%a%"S moPhEY 8ct TV &2 EBNP6ETTas in a
concent r at imgptiopéd hefedy, inexaigt @mposnga@g%sténhea eQrdinetirarageaitygdo tha preent case of
system c thesapy (p.o.) may be between 0.03 and 60 ng/ kg per day, (i. v.) may
be between 0.03 and 60 ng/kg/h. In another enbodinent, the - 85 - customary
dose |n the case of systemic therapy (p.o0.) is between 0.3 and 30 ng/ kg per
day, (i. v.Tye ﬁ’*@mﬂ?é?%éaéﬁ°@°§“°é?ﬁrf°®@'”?’r\37%<@rFPPra“PPI%fOEH%?t'B'éS gt RrefCdBt i mal dosage
regi me and patliaget mentioodd aedh re@talso mclugamore dwah and of telvomepubdsrratordimste trisnd  manner  of
admi ni st r athehoPindloPBio@Gah Ve SAIRAUALN REEES FRFBedibs, BFRaRc TR BR-GA: be

determ ned beyta person skilled in the art on the basis of his/her expert

know edge. ne entones) ogi cal Investigations Isolation of HDAC activity from
HeLa cell nuclei: HDAC activity was isolated from nucl ear HeLa extracts
accordi ng tradaitiehe tdhpdurak bgoiial ttes sredehael ehtjon DhrgarkeEh tralpre- bMstsurgheil ds  Res.

11, ppl475, 1983t Rl efly, nuclei isolated fromHeLa cells (CIL SA Seneffe,
BeI giunm) were resuspended in buffer C (20nmM Hepes pH 7.9, 25%v:v glycerol,
0.42M NaCl, 1.5mM MgCl2, 0.2nmM EDTA, 0.5mM PefaBl oc and 0. 5mM DYE) and sti rred
for 30mn muritmeeaddAbrt esmpemisracdouty@tto tha presdneingnfirarcaabaued wasmbinaibysigd agai nst
buffer D (ﬂamn tﬁér%yHQbar%laYm%ens%QQHFM)flggcer &tl&@%\m—s%tanga@my'agﬁqh@é}g 25% v: v
glycerol) for 5h at After dialysis and centrifugation, the supernatant was
stored in aliquots at -800 and used for Western blot analysis as well as the
enzymat i ¢ Abszninigirathastihe besebolinds mpgerdngltd Hipinyention. $isl campioaiioesfand HDAC1  Hunman
HDACL f useghathideuticBi@ohbRioict ey tb the Srivaklby meyipy RE6&d intinfktZd@neealyl s. After
mass culti %%%b@%g%i%hﬂ. IE) %b‘ﬂ%@ﬂ%ta% r’ﬂurk‘?rafvfé eia%pi’e'so &Etimér%dégbf cel ' S are

| ysed and ur| - agar ose romat ogr aphy a

descri bed @4 @'Ffﬁ‘tw'ﬂc'“dﬁld‘traﬁ”?*?z‘ﬂ?' ”qs?'a‘@ﬁ”@ﬁ?é t‘fpl'*’é'rﬁr%”ﬁ‘éa"bihaf“? fegtal dieB’ﬁryar e

anal ysed byranestigranerblodeliasy aveblefeasd. f or enzymatic activity as descri bed bel ow.
Fluorinetric HDAC activity assay: The HDAC enzyne activity assay was done as
descri bed Wegener et al . em & Biol. 10, 61-6 03 Briefly 40pl of a
17700 a1 uf i (Eo0et o sy D orc e PR SR PRI % TSR BPoUfbs. | and |
HDACs), 29 agjhinigtarey imghefarrf @ thogelBwaivnareytisal DIPoptpng which gre 2@igiVe FDIPAIC2I 250nM NaCl |,
10% v: v gl yesmedtbn. Fafek kbtiliction St the prirpRatasticebripatlse tihé eonmolvk bftﬁ)efmaen%well

?]Agr &H_ 'g;&?%*/?&%w%m%]g)raggﬁryegglgen%ﬁ Ev(la‘rgsuqybéeg%g I{ﬁacgg a? Lux?f?lpel %H@ﬂ%ﬂge 00p 1) Af t er

i ncubat i on PRBTSSTIAPIKE StabipRbapaseics Eﬂ‘f“%@”st EYiRPIn abamatsyticeHermygiane ?rﬁnforof

25p. | st op sxdmptel prwdérSGamMisions, susbiElsiopd:isiBays 1016 rivitrivas], fattyoiGmgdtsrictenyp pastes, and 2p. M
TSA) . Afteped BGHb@hbon at roomtenperature for further 40mn, fluorescence was
nmeasured using a Wallac Victor 1420 nultil abel counter (Ex 355nm Em 460nm)
for quantification of AMC (7-am no-4-nethyl coumarin) generated by trypsine

cl eavage offhe pharnehseidieal gonerositibnp egroidine fo thpinvenhen arapreraredtoly orecestes kOB neateues t he
f1 uor escengge dddaghek Ihs covhdolttd tacdofifirly tCBEPOsHAGh EIHIIIHPoUNASGAdaeE o@GHhé Ol was set
as 100% e”%Pé”ﬁ;tr ﬁée c%gtgr}q?r?%?hl%g'r% Ja%ééﬁ{;@é %qtgrslﬂful\ég‘l‘l h:ﬁlcéworﬁ an?s stM\

(positive contr e correspongl ng 1050
val ues of P'ﬁ@‘e% H%‘&?W%F°fPEKE‘OF??H“%CP’B?”E/‘“%FW%PQ”}POM%#S@ RPN FFRREM fr om t he
concent r at ifop Bxagfpfee® 1-9¢%.r e susiynargempesin tfe caf byiseedrthdray (es shayrbe bétveerHDAC

i nhi bi tory @8 bhddotg Rl 855e¢ %RXy &Qﬁ%\é@b U?%df@rmgﬁ@Jhelﬁtaﬁahe? emmmqﬁth@ccor di ng
to the present invention is shown in the following table 1, in which the
nunbers of the conpounds correspond to the nunbers of the exanples. - 87 -



Table 1: HDAC inhibitory activity (HDAC activity isolated from HeLa nucl ear
extract) Conpound I1Cso (PM r N CT, 71- N CO The I C50 values of these |isted
conpounds ar¥OP¥ 7043 ange from 0.0036 to 2.74 9 to 28 TPEd/BPENE0IIyes of
these |isted conpounds are in the range 45rom 0.002 to 40 The I-1DACL
enzymatic assay is done with slight nodiTications with reconbi nant fl ag- HDACL
pr ot gi n idSGlhsﬁ:Tn%d/Joé@iﬁ’hﬂdEK&%s;&%tnﬁctﬂ)@‘a@T(@@)i;&b\ﬂébh oib;laagbu\ﬁb/kg bdragy, li-\)BACL wer e
i ncubat e j aNLalr GEK(Ac)-AMC substrate for 3h at 30C. Term nation
of the rea\é%t?’%ﬁ%dnégPHBQ(%P't her steps are done as described for I-lelLa cell
nucl ear ext'P&EPEe ddherrine Rt t5EIMABAEIEFHP) AEPFCatnst Rac!F!Y eeRPERB A" human
HDACL expr ewsedofiadmidek&®8 oftled dctivel ®@mpaniidnetedarhin exeaapd @ b8 detdmiedbya 8 to 11,
24, 25, 27,806k Liffedth thB aRBn hEBLIDS niOnd xdtMinddildys!l ar Hi stone [-13
hyperacetylpatl on assay: To assess the cellular efficacy of a histone
deacetylase inhibitor in vitro, an assay was set up in black clear-bottom
96-wel | plates and optim zed for use on the Cellomcs "ArrayScan I1" platform
for a quantitative cal culation of histone acetylation. The protocol uses a
pol ycl onal rabbit antibody, specifically binding to acetylated |ysine 23 or,
alternatively, acetylated lysine 9 + 14 of human histone H3 on fixed cells
with an Al exa Fluor 488 | abel ed goat anti rabbit-19gG used for counterstaining
(rmodi fied from Braunger et al. AACR annual conference 2003, Abstract 4556).
5x103 HelLa cervical carcinonma cells/well (ATCC CCL-2) in 200p.! Dul becco's
nodi fi ed Eagle's nmedi um (DVEM containing 10%fetal calf serumare seeded at
day 1 in Packard view plates and i ncubated for 24h under standard cell culture
conditions. On day 2, 1pl test compound (200x final concentration) is added
and incubation continued for further 24h. On day 3, the culture nediumis

di scarded and attached cells fixed for 15m n at roomtenperature by addition
of 100,.d fixation buffer



- 88 - (3.7%v:v formal dehyde in phosphate buffered saline! PBS). After

di scarding the fixation buffer and one wash with bl ocking sol ution (1% BSA,

0, 3% Tween MOPHW7BBY cells are perneabilized at room tgf?ﬁé’i*‘%%/ﬁﬁ“é”by addi tion
of 100pl/well perneabilization buffer (38 8 mM NaCl, 0,54 nM Na2HPO4, 0, 31 nmM
KH2PO4, 0,1% v:v Triton X-100) for 15mn roomterrperature After discarding
the perneabilization buffer and washing twn ce with 100111/ wel |l bl ocki ng
solution a QoM fenperat ure, the 1st antibody (anti-K23 hi stone H3 anti body,
Cell Si gnah-n'g%ﬁo—%'%‘—w, alternatively, anti-K9+14 hi stone H3 anti body,

Cal bi ochem No. 382158) in blocking solution (50Wwell) is added. After

i ncubation for 1h at roomterrperature the wells are washed tw ce at room

t enper at ur &2& o 2gtiviygtom Hal g eglinggleiso| utj on before additon of the 2nd

ant i body (giDat‘-aame wasadolated frédn@MtﬂedFHblm‘exﬁzﬂa& acbdodBighte & mdtod éighaie8yibéedbybl ocki ng
sol ution (%%ﬂ% et\’wI lL|l)Ci Aétist I@é’s f1u5;§1|3% 19@9%9&&' rQJ'alel |§?Jratéldhroﬁ1tHe[QQJ% E&Ln@fr‘r ature,

wel | s are washed tvmce % jon room t enper at ure.

Finally, 1§6ﬁ?\)§élglumﬁ>§§eéﬁsés"’8@&§6‘ béﬂﬁ?iq M%sta Vs7|9525déY¥8' ??E’él OgtaMENRE"

Cel | om cs "AmMMaYSStat2rhW'EDpA L Frov Refalior anECSGMIETTe p stiged forB0minne iggehfteent age of

308i t :c ve CebdrfugditiVhe QupBiethRtalas bibikb agRnssred 5 1dalatisHoam andodsipReical cul Et ion
one from ¢an ect..curves i_near regre on or

calibrati oﬁg WA% 2l D‘%frre Ogﬁrse/cvVlecefogioégFa‘hé%%lftg?dgal¥313 $8 ?RH&J it Is\tl@i:‘ LBH- 589)

and a nega?ﬁ‘ﬁ?@a@ﬁtmaﬁ éqoreﬁé‘raéqlioﬁ@F wedandrRes fpr \@?Séﬂﬁéb'?fy?b%ﬁé@éwy'l @tthfhg cel lul ar

pot ency exprigssecsdy aE@S0Oribealnuesfolfoathgsel ect ed conpounds according to the

present invention is shown in the follow ng table 2, in which the nunbers of

t he conpoungg@t,&,q,wm@@nd to the numbers of the exanples. TabI e 2: I nducti on of

hi stone H3 _h er La.c ica ou
(1 1M 1 J2_| [E%EHXS W|th{I]1e!fI getlz)'ﬁtjé)e |Sﬁab§/t %fesse(?lnwe% ea[.lrseAftlerm?s c%tévalpognge from

2.15 to 4 in D\t;\d_E_l\{l;wnh supplements and 2% fetal calf serum, cells are Iysed and flag-HDAC1 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 40pl of a 1:100 dilution ( = 0.4ul) nuclear HelLa extract (mixture of class | and Il
HDACS), 29 ul enzyme buffer (15mM Tris HCI pH 8.1, 0.25mM EDTA, 250mM NaCl, 10% v:v
glycerol) and 1ul test compound were added to a well of a 96well microtiter plate and reaction started
by addition of 30ul 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 25ul stop
solution (50mM Tris HCI 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 multilabel
counter (Ex 355nm, Em 460nm) for quantification of AMC (7-amino-4-methylcoumarin) generated by
trypsine cleavage of the deacetylated peptide. For the calculation of ICsy 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 ICsq values of the compounds for HDAC inhibitory activity were determined from the

concentration-effect curves by means of non-linear regression.

The HDAC inhibitory activity expressed by IC5q 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.



7 8 9, 10 and 27 3, 9, 10 and 24 The EC50 val ues of these |isted conpounds
are in the range from0.08 to 16 - 89 - Cellular cvtotoxicitv assay: The
anti-prolifeVaeew8 %48t i vity of the histone deacetyl ase PSATHBRYHPI1¥onpounds as
descri bed herein, was eval uated using tq§ following cell lines: HeLa and
HeLa- KB (cervical carcinoma), H460 (non snall cell lung cancer), A549
(non-smal |l cell lung cancer), NCF? (breast carci noma), MCF10A (normal, non

t unori geni a elia [Ci A- MB435
(breast caﬁgﬁn§n§§Agﬁﬁﬁn h% Breas feca Egp%ﬁﬁfm %EP@‘YB%&% t carcinom),
SKOV-3 (ovarial carcinom), A—2780 (ovarial carcinom), RKO (colon carcinom),
HCT- 15 (coIo%ceab&hmona) HCTLER ({mpol on dar ci nona), P03 (prostate carci nom),

BPI - 11 (beni gn prostate hyperplasia), AsRCL (pancreatic carcinoma), Cal27
(tongue carciinoma), A-431L (vulva carcinoma), 1-1eclA (endonetrial carcinom),
Saos-2 (ostegsarcoma), UB7MG (glioblastom), WWR66-4 (nelanom), K562 (chronic
nmyel oi d carcipona), EOL1l|(acute hypereosijnophilic nmyel oid | eukem a), CCRF-CEM
and CCRF- CEM|YCR1000 (aCJH%ekyQBPQQ&%%%éC | eukem a sensitive and resistant
towards Vinciistine). Fof quan I'cat of cellular proliferation / living
cells the Al afar Bl ue (Red&2YFIMPPUERPIE Vilability assay was applied (O Brien et
al. Eur J Bi gghem 267, 542b-r&5426om200&)to |I N this assay Resazurin is reduced to
the fluoresce¢nt resorufip by ceblul ar dehlydrogenase activity, correlating with
viable, proliferating cells. The exanpleg were dissolved as 20 mM solutions in
di et hyl sul f i de (DVSO) | and subsequently diluted in sem-|logarithmc steps.
Cell lines re seeded af respective dendity into 96 well flat bottom pl ates
in a volunme ¢f—200 pt pel WEld,, vakds srodes |after seeding 1 pl each of the
conpound dil utions were add vell of the 96 well plate. Each
conpound di | Yibites wWas teft's cates. Wells containing untreated
control cells were filled ftaf‘ﬂezf@()‘ OpﬂOZEWEM medi um cont ai ni ng 0.5% v:v DVSO.
The cells wefe then incupated w4ch the sybstances for 72 hours at 37Cin a
hum di fi ed athresphere—contatning—>5%carbon di oxi de. To determ ne the
viability of the cells, 20 pl of an Resazurin solution (Sigma; 90ng /1) were
added. After 4 hours incubation at 37C the fluorescence was neasured at an
extincti onTod HBARYN emeynaaticlaskay ie Horesiito sligof mdsi@iGatinm witkogcombigant ol At iporteirof  t he

cel | viabi |isb|tabéd ¥r&#HER§9%%b|9?sa¥é§'Ab%utfmlﬁbmféﬂ%é ﬁ@A@ﬂNé}@ﬂné&at\é@@mﬁﬁM ANH00%
viability and of trea were set 1n relation to the

val ues of &WA&A{*MB S%F“I“%f” %h %iBP i T‘?@@WR/BPH*‘%S?&?“B%%@&”%th%s{?a? Hegonetie

cor r espond dergritk0 50 Heled agl sucphr éxhiectcasraroumnelfr fRAC eyiodtoreteitact i vity are

det erm ned fron1the concentration ef fect curves by neans of non- | i near
regressi on, For cq 4 ound t he
| C50 conceﬁ cor’r}bma allldf)/%c& eng)r ssad nﬁ{gkfgt?; cgémmlbeted thxar‘n%es %aygé eqﬁ ested in
conbi nat i oR*wP141 ape %Eﬁ?%éOﬁﬁﬁﬁﬂﬂancer agents Taxol, Docetaxel, 5-Fu,

| ri notecan, Doxorubicin, Carboplatin, G splatin, Centitabine, Nhfosfanide and
Trail at v@gmﬂphgmﬁgﬁggmgéggwéwﬁaﬁgﬁe concentration of exanples used in these

conbi nati on experl nents were as toltows: 0.4 , 2.331M

(ex. 10) an@2EeTFgieH!(E ﬁﬁ'caﬂ)’fa%%@dﬁ%fﬁw?ﬁeaPh'&B ﬁw'“? &H@ésé‘éw&£ 68
br east cancbwﬂamunQKW@&ﬁﬁﬁaoﬂmmeutawr®§momeaﬂ&mmﬂAm@@mmevgawr@ﬂreated with

t he exanpl @@anﬁt@t‘fve@HCLh}cﬁif)rpéf%sﬁ)qgEd@@laﬁi@ﬁTWMh@@@-@M&oﬁal@ﬂ)@l’f‘&rﬁm&fy Trail and

further incub 0 P se, ¢ mbi nat.i ons were
det erm nea e O Lanidle FablnBy 22 b uepaltel iRl bl6S 7o SRR RINEES O

cel | treat &8 onteR C@'hé/'t%mwm@&ﬁ@é%%sé@éhﬁ IR PR, ra@éﬂ@%@?@?omqwa?ﬁstﬁwm@f cell-cycle
dependent Qyddoik@KontBlaynget dal. RKCR ennop2dnfeedde 260as hiesresvasseappl i ed (Schm dt et al .

On 19:.442 21
exg?gggsongﬂo @%ﬁcglggfﬁﬁ %?w§%&ﬁxﬁ%3duc dpﬁ%kiﬁ e&ﬁsnm &P%%%Sf |ﬁ3uced)
ver e treat 8G9 {PMEWCORRAR ‘b@mﬁbﬁm?gwﬂéﬁéeWEPQHEWﬂd’%@F?@W@Wmﬁﬁéﬁplf|ed as

descri bed befatee for'fheméa(r[}taﬁ%d ol cafurep@ndaifohs. Wasiay 7 duiaest cdmpotirdgatoreimt Wi t h

Pronast er OB@ncéhtraf?cﬁﬁé'aMd %n&lﬂmét% %orﬂﬁd%'d kdr RRAL200 ABES theHunRKQesigh s 1n the GL

and & phases of t i.vi sion cycle.
discarded and attached cells fixed for 15min-at room temperature by addition of 100ul fixation buffer

8<gjcompoundalare Il'i |




The anti-proliferative / cytotoxic potency expressed by |1C50 val ues for
sel ected conpounds according to the present invention is shown in the
fol | owi ng t PR0F3%E which the nunbers of the conpoundPTEPLUEPEHY to t he
nunbers of the exanples. Table 3: Cytot O%iOCi ty in HeLa cervical carcinoma
cells Conpound 1Cso (P.M r N CO 71- N~ The 1 C50 val ues of these listed
f:orrpognds ame/ovmf&ﬁmahmg@pﬁogme%uferé@a%/@B@ t\ﬂbraﬁcaTm@ th&ixatbn\atidiasd of t hese
isted co t rative

Qexa wﬁ‘rﬂﬁodﬁﬂg %JIR%HE)Q%A BQ‘WTQ/e& erés Pérheﬁ)ﬂlgéo‘aft% b

activity o IS eva uate road sel ection
of non- mal feggwaﬁturectamapd'!'an?é?s,ooa'mllP%rmre@b"tz?t@hglﬁf&f (%84 "H%N mi NAEEP-O1l | i nes.
Mean 1050 wal kieg0ana %0 \8hpdvl X- o) fex15ma atBnoﬁ‘p%pfdﬂa’turemftergjlscdrdﬁ@ﬂdbf or ex. 10, and
0. 57pM for %ea&%at[oﬁgﬁ‘gr Q‘Td v&agﬁngq%%m’theﬁoﬁl\Ne?blochQQ@cﬂ |ogét r!c)ﬁ? %@%Etﬂ%@hgt about

its 1050 c8ncentra tion wth an anti-cancer a ecte group
consi sti ng 'ofntiaedy &2t 1@%%‘8"@%‘6‘{ bRy 4158 GOPE NS 9§7d'roéé‘ﬂter§?5'é@Y PEXEE i cancer
agents, SUaiBtoBesK3 arifibdain eCaeiia ek mnsmswuﬁ Bodaing adnitibM{s0@ivell) iagiest Attert ubul i n

I nhi bi tor %Sdlnﬁﬁoremgt Bor %%ﬁ@r%tu %ﬁgw&%é?é wa%ﬂ%j M&%tr%ﬂ?{gmp%f%ué \A)&H&Oﬁf?‘ r

enbodi nment agonl st suc nci t abi ne,
in a furthd! @?PB'BQ!F%‘H‘E befW it ‘fféﬂﬁ& saBVP@F%@%at‘f”tbﬁath‘ AR P8R Maftcas e. g.
canpt ot hecNn. Ao#1088)dalsipkiog brtipm(Sawaledy Altdrifkber incuirrtibrefoat)at aomagmretiie,acycl i ne

( l'i ke DOXO(NQIQ'&% \X;'z-)shed th@-wftH"fObmﬁX/ell%m@r%‘ s%m-n’at Wbr% kbr&)@raﬁjH(ﬂnQM f(bgul/well PBS .
car banyl ati ng a%ent such a Maf o iment, with a

S t he
pl at i num déFi&TAe! ”éaﬁ%ﬁ”a&@'sée%rm?‘ia?ﬂﬁ*&p?eﬁ?mﬁ éﬁﬂ’sﬁ%'blpﬁif‘?rﬁ)F°6F850| n a further
enbodi nent detwintriaticn, tie a¢rbentage efrootiveagizrehetingd riukleartisesderae I+ deeremdend BR4/ 5 | i gand

Trail, usi GQCJIJI@'] mgﬂaﬁ Yor@éHtralidA QB BReR by h@éwswamegrh—;@re@,%rot&cctamau@@raci noma
model 1-1CT116 @r&erence‘?ﬂ[ﬂ% rslllk %or NQSEEH %éjdq ang? ve con ro we56 9. For all

chermthera euive hovENdarT Ve s are noted (no

si gni fi cantncefsdect of the conbl natl on on the |1C50 of t he chenot her apeuti c
agent), whereas synergismis highly likely with Trail in the A549 cell I|ine
model . By ygl M&orl%rh%léré‘c@&@én'g%&uép%t&w &éﬁa@&dgg&g%@é’éf&%&&dt&%ﬁ?&ﬁhé s with

conditional p2rafl expression as eration i ndependent
nmode of acf‘?CBW'”SfO B RIRYSEavestiongs ShﬁW 'aHt‘j’f‘%'ﬁW'P%taB'ﬁ8v{hW? E*btée'f%‘ifﬁ’fe@" W' Dor mant

non- pr ol i f esradolmiy cersespeeb o thgsnyprbetsiof tbe atampigst unor cells are hit by t he exanples
as described herein. Table 4: Cell cycle independent cytotoxicity

Table 2: Induction of histone H3 hyperacetylation in HeLa cervical carcinoma cells

Compound ECso (1M)

1

5 The ECsp values of these
listed compounds are in

j the range from 2.15 to

. 51.3

8

9,10 and 27

3,9,10 and 24 The ECsg values of these

listed compounds are in

the range from 0.08 to 16




Compound RKO proliferating ICso (11M RKO arrested (p2lwan expressed) |1C5D
(pM 3, 9, 10 and 24 The |1C50 values of these listed co ounds are in the
range from OYQ3007/83%031 The | CDD val ues of these |isted FEAFEENH86Ee in the
range fromO0.45 to 15 Breast cancer cel] differentiation assay For
quantification of NMDA-MB468 breast cancer cell differentiation (described by
Munster et al. Canc. Res. 61(23), pp8492, 2001), 1x E6 cells were seeded in
10cm ceII %gﬁu ULe i shes nd after cultivation for 24h, treated with HD for
further 's were collected by psi nati on, washed twice with
PBS and re%ﬁ%%ﬂ?&éfaraf'w afpmty ptheisiengidRgFey Brap tﬁry("Bm‘EFb‘P‘i'ﬁLaSNP"rcébeﬁé‘ﬂrei”n PBS) .

Af t er i ncubag évahatbousirgtthd felging betl linesatielraodrHeler{Becatica egreimela), $146kihen anal ysed by

f> Iesg\évnfnyﬁor@MVt:epmn@caFéééSA%I MaLanam@énlmscér%& %ﬁﬁﬂm@reﬁmarmmﬁmemd/\ FL-1 and

F romrespective er cent I[I's with
PSRRI o T S e @géﬁgf%égﬁﬁiﬁ%ﬁwma?%ﬁ’é%%? RS neut r al
| i pds) wer eareiedneayl MRASMB23 drreast earanorel PEBRA firsast carcinpmAL. MH4\68 (veld s wer e
cul ti vat ed c@tindnwy-AxEisb (0 hrandkedinomh), RRS (coloh @atieéhmap HAT-15q8dloncarpedaoHEBr  24h,

fixed with ?6(53’(94 (!a gJ‘né %@%Qg@é%grc{n?rﬁg%@nngn!ggﬁrlogt&gth%p%%%g ngl’@l stai ni ng

sol ution. ter washi n wer e anal yse uodr escence
m croscopy! (PaRFRRliR BRI MR P 4Pngus FAsARoBR)- AF4eh (velva A5 Fiesnag, H691A (rogRKa24 at the
respect i ve car@adinagrido2X (obt&5:@rconaic edMMGicdhso@sW ettt (rierrecna)ksey taptooki ci ty

assays) f O%y&&@ RS E@ﬂaka\é&b 8 @FeoQKBBﬁPJ\Q;LéHM LkbmA e @bf{ﬁJCEM 4k @Cﬁﬂ@t@lnt by

Nile Red tiated cell
0 meut - SER R R A OB e R Nl Pl LT it 'S
phosphol i piadrstiisatiop ohgedularpratitgrationd/divingcetihibe AalykieBI%: (Regagyrin) cell viability assay was

2007/ 039403R(dd R kA 06 ¢HP188chem287, 54 53084PO) 20ED). In this assay Resazurin is reduced to

the fluorescent resorufin by cellular dehydrogenase activity, correlating with viable, proliferating cells.

The examples were dissolved as 20 mM solutions in dimethylsulfoxide (DMSO) and subsequently
diluted in semi-logarithmic steps. Cell lines were seeded at respective density into 96 well flat bottom
plates in a volume of 200 pl per well. 24 hours after seeding 1 pl each of the compound dilutions were
added into each well of the 96 well plate. Each compound dilution was tested as quadruplicates. Wells
containing untreated control cells were filled with 200 yl DMEM medium containing 0.5% v:v DMSO.
The cells were then incubated with the substances for 72 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; 90mg / 1) were added. After 4 hours incubation at 37°C the fluorescence was measured at an
extinction of 544 nm and an emission of 590 nm. For the calculation of the cell viability the emission
value from untreated cells was set as 100% viability and the emission rates of treated cells were set in
relation to the values of untreated cells. Viabilities were expressed as % values. The corresponding
ICso values of the compounds for cytotoxic activity are determined from the concentration-effect
curves by means of non-linear regression.

For combination experiments, examples 3, 9, 10 and 24 around the ICsy concentration (as determined
from the Alamar Blue assay) were tested in combination with respective anti-cancer agents Taxol,
Docetaxel, 5-Fu, Irinotecan, Doxorubicin, Carboplatin, Cisplatin, Gemcitabine, Mafosfamide and Trail
at variable concentrations. The concentration of examples used in these combination experiments
were as follows: 0.4 uM (ex. 3), 2.5uM (ex. 9), 2.3uM (ex. 10) and 0.25uM (ex. 24). A549 non-small
cell lung cancer, MDA-MB468 breast cancer and HCT-166 colorectal cancer cell lines were pretreated
with the examples for 4h before adding the chemotherapeutic agents or Trail and further incubation for
72h total. The ICxo values of these combinations were determined from concentration-effect curves
and compared to ICsq values of cell treated with the anti-cancer agent only.

For determination of cell-cycle dependent cytotoxicity, the RKO exop21 cell system was applied
(Schmidt et al. Oncogene 79: 2423-2429, 2000). Briefly, RKO cells with / without p21"" expression
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(2x10* cells/well induced, 6x10° cells/well not induced) were treated with the examples for 72h and

metabolic activity quantified as described before. The expression of p21"a!

was induced by treatment
with Pronasterone A, causing a complete proliferation arrest of RKO cells in the G1 and G2 phases of

the cell division cycle.
The anti-proliferative / cytotoxic potency expressed by ICsq values for selected compounds according
to 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 IC50 (LM)

The ICsp values of
these listed compounds
are in the range from 0.8
to 21.6

0o N B ODN -

The ICs values of these
9to 28 listed compounds are in

the range from 0.07 to 5

The anti-proliferative activity of examples 3, 9, 10 and 24 is evaluated by using a broad selection of
non-malignant cell lines and fully transformed malignant cancer cell lines. Mean ICs values are
0.85uM for ex. 3, 3.7uM for ex. 9, 4.6uM for ex. 10, and 0.57uM for ex. 24.

Each of the examples 3, 9, 10 and 24 is combined at about its ICs, concentration with an anti-cancer
agent selected from the group consisting of established chemotherapeutic and target-specific anti-
cancer agents, such as, in one embodiment, with an antimitotic agent / tubulin inhibitor such as e.g a
taxane like Taxol and Docetaxel, in a further embodiment, with a pyrimidine antagonist such as e.g. 5-
FU and Gemcitabine, in a further embodiment, with a topoisomerase 1 or 2 inhibitor such as e.g.
camptothecin or a camptothecin analog (like Irinotecan) or an anthracycline (like Doxorubicin), in a
further embodiment, with an alkylating / carbamylating agent such as e.g. Mafosfamide, in a further
embodiment, with a platinum derivative such as e.g. Carboplatin and Cisplatin) or, in a further
embodiment, with a death receptor agonist like the death receptor DR4/5 ligand Trail, using the

mammary carcinoma model MDA-MB468, the colorectal carcinoma model HCT116 and the non-small
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cell lung cancer model A549. For all chemotherapeutic agents mentioned above additive effects are

noted (no significant effect of the combination on the I1Cs of the chemotherapeutic agent), whereas

synergism is highly likely with Trail in the A549 cell line model.

waf1

By using proliferating and arrested RKO colon carcinoma cells with conditional p21 expression as
described above the proliferation independent mode of action of examples 3, 9, 10 and 24 is shown
(see table 4). Dormant, non-proliferating as well as proliferating tumor cells are hit by the examples as

described herein.

Table 4: Cell cycle independent cytotoxicity

Compound RKO proliferating RKO arrested
ICso (UM) (p21"*"" expressed)
ICs0 (LM)
3,9, 10 and 24 The ICs values of these The ICsq values of these
listed compounds are in listed compounds are in the
the range from 0.15 to 5.1 range from 0.45 to 15

Breast cancer cell differentiation assay

For quantification of MDA-MB468 breast cancer cell differentiation (described by Munster et al. Canc.
Res. 61(23), pp8492, 2001), 1x E6 cells were seeded in 10cm cell culture dishes and, after cultivation
for 24h, treated with HDI for further 24h. Finally, cells were collected by trypsination, washed twice
with PBS and resuspended in 1ml of staining solution (5ug/ml Nile Red in PBS). After incubation for at
least 5min at room temperature, cells were analysed by flow cytometry on a FACS Calibur device (Ex
488nm, Em. at 530nm / FL-1 and >630nm / FL-3). From respective histograms the percentage of cells
with fluorescence at 650nm (phospholipids) and 530nm+650nm (phospho- and neutral lipds) were
calculated. For microscopic analysis, MDA-MB468 cells were cultivated on two-well chamber slides,
treated with test compound for 24h, fixed with 1.5vol% glutaraldehyde / PBS and finally treated with

staining solution. After washing with PBS, cells were analysed by fluorescence microscopy.

MDA-MB468 cells are treated with examples 3, 9, 10 and 24 at the respective ICs, and 2x ICsg
concentrations (as determined in cytotoxicity assays) for 24h before analysis of phospholipid / neutral
lipid content by Nile Red staining and flow cytometry. The percentage of differentiated cells with
neutral and phospholipids as well as undifferentiated cells with phospholipids only are summarized in
the table 5.

Table 5: Induction of MDA-MB468 breast cancer cell differentiation



27,9 1,6 63,6 30,7 Apoptosis induction The induction of apoptosis was
nmeasured by using the cell death detection ELISA (Art. No. 1774425, Roche
Bi ocheni cal SYORMAAIE M Ger many). A549 NSCLC cel | s wer e PSEE®REWNN%IY 96 wel |

flat bottomplates at a density of 3x10 £3 cells/well in a total volune of
200p1l/well. 24 hours after seeding, 1pl éach of the conpound dilutions in DVEM
were added in a tot al volune of 200pl into each well. Each conpound dilution

was tested at .wm S Sa —WelHs—coentatging—yntreated control cells
were filled k:f’ lfmpl téag'ﬁPal ni nEelﬁraES& o DB oipids };gl |'s were i ncubat ed
with test cofpound fof 48 tdirs af :Dh@nhnllmdﬁwuﬁ di fi(ed at hpmosphere cont ai ni ng
5% car bon di ¢xi de. As|a positive ‘ontroLA,)f or the induction|of apoptosis, cells
were treated|(with 50pM Cisplatin (Gy Pharmacelticals, Kirg¢hzarten, Gernmany).
Medi um was then renoved angtbhe celTs Tysed 1n[200 pielysi$ buffer. After
centrifugati ¢pnp—as described by the manufacturer 10 pl of ¢ell |ysate was
processed as|describefl in tRe profocol .%5Phe degree 6t8apopiosis was cal cul at ed
as follows: The absorbpance at 405|nm objpagi ned W th bysates|fromcells treated
with 50pMcigplatin i$§ set as 100{cpu (cisplatin ||n|f<\ wihi | e an absor bance

at 405 nmof |[8.0 is st as 8.0 cpli. The'degree|of apdptosi$ is expressed as
cpu in relatifon to the valug of IPU Cplgsfeeachefl Wi thy §he Tysates obtained from
cells treateglwith 50pMcisplatin! Repr esent at ive apoptosi$ i nduci ng potency
val ues (expredsed by tpu valfues) {or co’ﬂﬁounds accoﬁ%ﬁ‘ng to the present
invention foltTows fromthe forTowmng tagie 6, ITn wiygh the|nunbers of the

conpounds cofrespond to the nunbefs of the exapples = - 93|- Conpound cpu @
| OoM 3, 9, 1024nd 24 TR cpu yal uesf’6f these |i8t@d cofpounds are in the
range from 248to0 3801 924 Rgfent {iai My; 30.7

Apoptosis induction

The induction of apoptosis was measured by using the cell death detection ELISA (Art. No. 1774425,
Roche Biochemicals, Mannheim, Germany). A549 NSCLC cells were seeded into 96 well flat bottom
plates at a density of 3x10 E3 cells/well in a total volume of 200pl/well. 24 hours after seeding, 1yl
each of the compound dilutions in DMEM were added in a total volume of 200yl into each well. Each
compound dilution was tested at least as triplicates. Wells containing untreated control cells were filled
with 200pl DMEM containing 0.5 vol% DMSO. The cells were 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 were treated with 50uM Cisplatin (Gry Pharmaceuticals, Kirchzarten,
Germany). Medium was then removed and the cells lysed in 200 pl lysis buffer. After centrifugation as
described by the manufacturer, 10 pl of cell lysate was processed as described in the protocol. The
degree of apoptosis was calculated as follows: The absorbance at 405 nm obtained with lysates from
cells treated with 50uM cisplatin is set as 100 cpu (cisplatin units), while an absorbance at 405 nm of
0.0 is set as 0.0 cpu. The degree of apoptosis is expressed as cpu in relation to the value of 100 cpu

reached with the lysates obtained from cells treated with 50uM cisplatin.
Representative apoptosis inducing potency values (expressed by cpu values) for compounds
according to the present invention follows from the following table 6, in which the numbers of the

compounds correspond to the numbers of the examples.

Table 6: Apoptosis induction
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pyrrol-3-y1ﬁyﬁéWV%§M¢He, (E)-3-[1-(4-dhnety|an1nonethylJE%H?@W@@EWPonyl) 1
H pyrrol - 3-yl ] - N- hydr oxyacryl am de, and

(E) - N- hydr oxy- 341- (5- pyri di n- 2- yI-thlophgne 2-sul fonyl)-1

Hpyrrol - 3-yl kacryl am de mnth hydrochlorlc acid, or a hydrate thereof or a
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for use in the treatnment of diseases.
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4. A crystalline hydrochloride salt of (E)-3-[1-(4-dimetylaminomethyl-
benzenesulfonyl)-1 H-pyrrol-3- y[]-N-hydroxy-acrylamide, a hydrate or a
polymorph thereof.

5. A form A polymorph according to claim 4 having a X-ray diffraction pattern,
which comprises pealks at about 5.8, 11.5, 15.0, 17.1, 17.4, 17.5, 18.2, 19.9, 20.1 ,
20,6,21.3,21.5,23.2,24.1 ,25.0,25.4, 25.8, 26.9, 27.5, 28.5, 29.1 , 30.1, 30.2,
30.8 and 32.3 in 20; when the pattern is obtained using Cu Ka radiation.

6. A form B polymorph according to claim 4 having a X-ray diffraction pattera,
which comprises peaks at about 10.1, 17.0, 17.7, 17.9, 20.3, 20.8, 2.1 , 22.7,
23.1,24.1,26.2,26.8,27.9, 28,9 and 34,5 in 2@; when the pattern is obtained
using Cu Ka radiation.

7. A salt of (E)-N-hydroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1 H-pyrrol-3-
yl]-acrylamide with hydroebloric acid, or a hydrate thereof,

8. The compound according to any of the claims 1 to 7 having from about 0.8 to
about 1.2 equivalent hydrochloride with respect to the fiee base.

9. The compound according to any of the claims 1 to 7 having about one equivalent
hydrochloride with respect to the free base.

10. The compound according to any of the preceding claims being in substantially
pure form.
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11. The compound according to any of the preceding claims being substantially
devoid of amorphous forms thereof.

12. The compound according to any of the claims | to 11 in solid dosage form.

13, The compound according to any of the claims ! to 11 in a pharmaceutically
acceptable form.

14. A process for preparing a compound according to claim 4 comprising the step of
crystallization or recrystallization of any form or mixtures of any forms of (E)-3-
[1-(4-dimetylaminomethyl- benzenesulfonyl)-1 H-pyrrol-3-yl]-N-hydroxy-
acrylamide with liydrochloric acid in a solution comprising organic solvent or
mixture of organic solvents, or mixtures thereof with water, or water,

15. A compound according to any of the claims [ to 13 for use in the treatment of
diseases.

16. A pharmaceutical composition comprising a compound according to any of the
claims 1 to 13 together with customary pharmaceutical diluents, excipients and/or
carriers.

17. Use of a compound according to any of the claims 1 to 13 for the manufacture of
pharmaceutical compositions for treating, preventing or ameliorating benign or
malignant neoplasia, such as e.g. cancer,

18. A compound according to any of the claims | to 13 for use in treating, preventing
or ameliorating hyperproliferative diseases of benign or malignant behaviour
and/or disorders responsive to induction of apoptosis, such as, for example,
benign or malignant neoplasia, e.g. cancer.

19. The use or combination according to any of the claims 17 and 18, in which said
cancer is selected from the group consisting of cancer of the breast, bladder, bone,
brain, central and peripheral nervous system, colon, endocrine glands, esophagus,
endometrium, germ cells, head and neck, kidney, liver, lung, larynx and
hypopharynx, mesothelioma, sarcoma, ovary, pancreas, prostate, rectum, renal,
small intestine, soft tissue, testis, stomach, skin, ureter, vagina and vulva;
inherited cancers, retinomblastoma and Wilms tumor; leukemia, lymphoma, non-
Hodgkins disease, chronic and acute myeloid leukaemia, acute [ymphoblastic
leukemia, Hodgkins disease, multiple myeloma and T-cell lymphoma;
myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes,
cancers of unknown primary site and AIDS related malignancies.

20. A compound according to any of the claims 1 to 13 for use in treating diseases
responsive or sensitive to inhibition of histone deacetylase activity.





