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WO 2005/ 121134 PCT/ EP2005/ 006292 Thi ophene
derivatives, their manufacture and use as

w@basieaaut i cal agents The present invention rECHERX0$/@6292

novel thiophene derivatives and to their (R)- and
(S)-enantioners and racemates, to a process for their
manuf acture, nedi canents containing themand their
manufacture as well as the use of these corrpounds as

5 ph FhigpieHt H&%Laltﬁ(resaﬁjiény I%a actur ein?ci ‘3%%?’ ér atrh :chﬁ ical agents

regulation s a major even ron,
proliferation, and apoptosis. Transcriptional

acfhé/ﬁ&‘eké?ﬁ nﬁ’xfenﬁoﬁ ¢¢laRf 1JRORS tHBpRES N8R aiflsland to their (R)- and
IS reason transcri ptl on 1Is

I'nat L on
@ PR P aflgdawaéew? Aargeest fardlbeismaanudypdurgs medicgments
r e@utAhing \them Chdtheifend difdnvechsi well REthPrRE 0 thesd cépounds as
al t.erati on. ﬂgiarc{]e tergsl ary 10 structure of DNA, which
C

afl?heaggl%cetultl Pt 1&R“by nodul ating the accessibility

of transcription factors to the|r target DNA

ace : yfyri?tlo{'}yqr%@?%tgmfs trﬁéégggvlehy cﬁ&&%ntl’ﬁl ttleo%, byohferatlon, and

ion st cor e
hyapoatasisy lsanseripticaabactivation @b @o‘mé Qf gerees tdewnmn}es cell destination

Coinael Bitls ?é&goﬁ ﬂrﬂﬁscﬁ ﬁoﬂ Q@ﬁg{ﬂ? &gﬁl‘é&dfﬁ}ra variety of factors. One of
tr.anscrj er han nucl 'eosones are

r e‘FSali?éHlagW é%eébwlarpﬁ Ay ‘fegt iRethe Jracess &t Yhaleration jp tthe tertiary
t heructse lof DDIQAngzhﬂﬁrdffeﬁﬁsl M@:&eﬁpu&l@ by 06l iR ﬂ{wacc&ﬂﬁ)ﬂlty of

| at
SSELNL A0 AR Blot Mg T G R sy
t rlaglﬂﬁteddsfdhe (alsﬁsﬂ)ltlm dtahissefothe cdeabistopkadn a(]ir}%@etylated state,
r O\Nt W@éhﬁgl g Itp%&écé \%ngQ? Sk ngng)gprgusglge W e tr:frfscrlptlon
i rQIl e ﬁ‘ghel‘ é@nénnmemes Freceslaxed W@W@tloam:f the core histones,
erwikiniRl Ruke Hhﬁi GRIhRsivédeVeld ﬁﬂﬁknﬁﬁ’&ptm' a%eﬂyﬁtlﬁg %patus of the

cryci al factor nc essi on, HDAC i'nh
artiStBRGSS FOMg e Z@éﬁ Babgee of ok it rof gyjstame acetyl transferase

ef(ﬂ-B”CI)I %Iﬁ:l hﬂ;otbiféeo dié]i-lz 9 laidZSlHDQ&I‘%S R@@M@ﬂtﬂIDNCt) 1nEfbltafs have been
evera Stru ura

B89, 96 s PRI AR APl oo B sk (i ety cglly including

arC@krrEﬁalnewea cell tynifhrdosg, aRd Arytheleukkmijc cElls. Keiten Kﬁaﬂq&]ptosm isa

9'817‘%%13%“"6%9&5%%% e o 6000 By oyt gene o

02ARgs Ttherapp 2 Figaiesmdugyns 0/ peptrs, (Kapens/ ¥35828, Biwd 96

V\%Q@(Y 3960-1¥¥3)03/ 076400, WO 03/ 076401, WO 03/076421,
076422, V\D 03/ 076430, WO 03/076438, WO

03/ 087066 and WD 2004/ 013130 report al kanoyl, ‘

aleyé¢rengttuctiahlkediyds @i D A @hinthibitod $aed Bah)lentiFRAZWH are reviewed

bi; a Marks,nlg.AEie? gla’rﬁy II\Talg.ygz{noc)éra Pr?s‘feﬁ &Ob(k)} BEB'(A)\SZilg.hlk/[%irct: s?pre%iﬁcally,
WO 98/55449, US 5,369,108, WO 01/38322, WO 01/70675, WO 02/22577,
WO 03/011851, WO 03/066579, WO 03/075929, WO 03/076395, WO 03/076400,
WO 03/076401, WO 03/076421, WO 03/076422, WO 03/076430, WO 03/076438,
WO 03/087066 and WO 2004/013130 report alkanoyl, alkylenyl, alkenylenyl, aryl,
heteroaryl, benzyl, biaryl and cinnamyl hydroxamates with HDAC inhibitory
activity.



30 activity. WD 2005/121134 PCT/ EP2005/ 006292 -2
However there remains a need for new conpounds wth
WO psaydes t her apeuti ¢ properties, such as enhBO/EPR2005/006292
activity, decreased toxicity, better solubility and
i nproved pharmacoki netic profide, to nane only a few
The present invention relates to thiophene derivatives
and to the|r (R - and (S) 5 enanti oners and racenat es
acItI@WGNCFig} €18 fegtaimg & neeRfey @ew sompounds |with imprgwed) therapeutic

O%rBPEI@e!;,, suchh&y @hRarfddd i a%tidibhk Ydecrebd L |?0}h§t)9 P elc@p %biulﬁlhty and
su t e@Fone or seveéﬁl tlneslgy alogen 10 X
pHé‘"rWPléer%:sp mgeQkipeiaRIpRIR0 npmeonly 3 fWyr at ed
carbocycllc group; a saturated heterocyclic group

eter Vi up r ted 15

2D PSS Bt § BitPBRS oA B 2R T e -
cmmoumrsmdaammvgeﬂwcqrﬂtrg tplfmemlad)n are inhibitors
of hi stone deacetylase (HDAC) and therefore possess
anti-proliferative activity. Objects of the present
i nvention are the conpounds,iof forrmula | and their
pharnaceutlcally accept abl [ [
racemat es and especi gty their ant8onerl c forns, the
20 preparation : pounds, [ nt NH
cont ai ni ng suck bire of such
nmedi canments as well as the use of such coﬁ%gunds in
the control or prevention of illnesses, especially of
i1l nesses and disorders as nentioned below or in the

manuf act ure of correspondlggrn%dlcanents WO
2005/ 121134 PCT/ EP2005/ 006299114

wherein

R'  is alkyl, which is optionally substituted one or several times by halogen;
X  is phenylene or heteroarylene;
Y  isasaturated carbocyclic group;

a saturated heterocyclic group ;

a heteroaryl group; or

a substituted phenyl group,
and all pharmaceutically acceptable salts thereof.

The compounds according to this invention are inhibitors of histone deacetylase
(HDAC) and therefore possess anti-proliferative activity. Objects of the present
invention are the compounds of formulaI and their pharmaceutically acceptable
salts, diastereoisomers, racemates and especially their enantiomeric forms, the
preparation of the compounds, medicaments containing such compounds and the
manufacture of such medicaments as well as the use of such compounds in the
control or prevention of illnesses, especially of illnesses and disorders as mentioned

below or in the manufacture of corresponding medicaments.
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Exanpl es of tunors which may be treated with such
conpounds or nedi canents, are colon cancers, breast

weaea0osiiemase (i ncl udi ng advanced breast cancer) , PCT/RE2005/006292

cancer (e.g. adenocarci nona and includi ng non-snal

cell lung cancer), prostate -&ancer including advanced

di sease, pancreatic cancers, hematopoetic tunors of 5
Iynph0|d | ineage (e.g. acute | nphocytlc | eukem a,
B-Teemiples\aisioats, wibigh mayt bestreat ¥8Gh CoRYRPWRds or medicaments,

|( %kl/{;%?l&s calRfs, FedIP|cBrcitsing Qlﬂlﬁl’tﬂln‘i@ QHPAted Bk c’ancer), lung

thyroid follicul r cer el o | asti
S RENS e 5 WP e tioBS e N SHLE SRPRATAIG PRE Cancer), prostate
n&]aﬁdfb@ niasludingr advas egdc Hi3ed¥B S pariteditio bﬂaﬁs&rQnMnatgpbﬂmammors of

Hﬁggo@uﬂoﬁaﬁggfﬁgt Aous bymgéecgﬁg ARG 1 BRbma, Burkite'

Cdeth) angekpd cﬂeukmmas acrfmr mmpl%sa@s@dnhépgm}ls t leukemia
r Al CIF‘PZ . %1dr%ﬁﬁﬁl 2 Sk n Con%'sylisﬁl: %%dl%ﬁ?é (M@b% tumors of

aln roca ni ng roml
prra¢sepeltympal f prigini mdalgom@ar tsEriocr @nemas, s newrohlgsiemasy |gliomas,

etfhlon R1REAPYF thd SRR A0y kerﬂto@éﬂnﬂhom%‘)blﬂdﬂey éaTQHI)ﬁﬁla ovary
| f sald aI y]. group is oatlo sybstituted with one

o 1K ERIPE DAL B R NAT B epplepgar’ REINTBR-er abl y
substltuted W th chlorlne and fluorine, especially
or| ar, .dlfluorone Vs .
et 5mo oy eptic? SERRI. sisightcsbpipepy, pronched-
artdhatrhbydroéaebon ?Ednaammgﬁrbmal @génpre@ahl}s écbnindrtei3n carbon atoms,
r abl
R e O Rk R T T T e et

a nono- or blcycllc aromatic ring wwth 5 to 10 20
L' I{Fgaﬁta |1§3 B][)ﬁ&[h!l@'sgﬁstiﬂlﬁ’teﬂ Q\{lﬁ:}l 01?{ &f Q{r&mol‘{alégeﬁrat&ns, it is
etero sel e ep ntly from or an
Rl %'ﬁﬁnﬁtjtwt?qﬁwgtc msanﬂg‘fﬁ%?al.nsoﬁps@ Tiorg, Fxitiples are
h edlﬂﬁ@@h)étl@ﬂ asiflaBsorhehdp? b ar@iflupraedbdtper i @dethpleandrthe like.
two tines by alkyl which is defined as above,

preferably by nethyl. Exanpl es of such heteroarylenes
ar'Ehe tidvinofhelogeh’y s tussdxXezahedinptes fiyonimg, echilgfine and bromine,

m;éllg%gb%@g(%}meaquy&ﬂoﬁg andi yl , 25 inidazol ediyl,

pyrim di nediyl, pyrazinediyl,
pyri dazi nedi yl tr|a2|ned|yl pyrazol edi yl ,

OXPROI B ‘Sﬁetergﬁﬁrﬁiﬂé" ﬁﬁéﬁs’f@'n@&id"or Bibjchig %&ﬁhﬂd rlng with 5 to 10

Itfll%tég a?cégé,ﬁdkjﬁgn%%{] a}.}ggb?pégéqu; referz&i}a& gé IO%/ q‘leyeroatoms selected
quﬂnﬂ dnﬂ@ﬁhl)yfrorri NQ@Lkbn"l‘D hihd el peinaidiag zmgwltcan@l bylhg amtbon atoms.
o LB by P o BSR i
3013|d§ﬁmed @b @bbwd, .preferably by methyl. Examples of suc heteroarylenes are
thiophenediyl, isoxazolediyl, pyrrolediyl, —methylthiophenediyl, furandiyl,
imidazolediyl, —pyridinediyl, pyrimidinediyl, pyrazinediyl, pyridazinediyl,
triazinediyl, pyrazolediyl, oxazolediyl, methylisoxazolediyl, thiazolediyl,
isothiazolediyl, thiadiazolediyl, oxadiazoldiyl, triazoldiyl, benzothiophenediyl,
indolediyl, quinolinediyl, isoquinolinediyl, benzofurandiyl and the like, preferably
thiophenediyl, isoxazolediyl, pyrrolediyl, especially thiophenediyl, or especially

isoxazolediyl.
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WD 2005/ 121134 PCT/ EP2005/ 006292 -4 The term
"saturated carbocyclic group"” neans a nonocyclic

w@aioanztiggd hydrocarbon ring with 3 to 7 ring BCDEB2005/006292

Such saturated carbocyclic groups may be optionally
substituted one or two tines-By al kyl which is defined
as above, preferably by nethyl. Exanples of such

aﬁhrat eq car bocycl i c_groups, are cycl opropyl,
cy sty faturatd Saghasydic greR ymeans AanenceiFic sfurpisddirdsacarbon

Orriigy with By rin@ LGRS Buch setiehtel Q¥Hocyclid g snihay be optionally

d het I t te
O R RTINSOl
whiethyk Eriaples oﬂmchcsafﬁ,ratpd eﬁlé)bajfdlﬁl glouds aZe chiipeo Pt §d®butyl,
f:grlrlgll Cﬁ{laﬁlééﬂr}?lhgre?e?gﬁ eﬂe(ﬁg)l or F}Ed@]leﬁ% ?.Fgeaggl Gyclohexyl.

saturated heterocyclic group can be optionally 10

Suﬁ?et 'ttefﬁledsa%teho H 'ﬂsr c119r gfd%ggbl.ﬂeaﬁye orsathﬁ?ec{ ' 'ﬂ?&hocychc

ove, prefera

whi ch | S
V%W éft%@élﬁg §}'ﬁr{1ﬁ which srateensoay i 3,d>rgfemhwbsl or 2

ar}ﬁterﬁ%ﬁﬁ'sbl@tt@& inde d&hﬁbﬂff&n NIDRE @Za'nﬂythf Iremamlng ring atoms
ecially

nebr}ﬁt;lyqla Inp%-{(ﬁ:é% %P SﬂE’Fger I 3‘¥tebqwglicp€&r?leg,| canTibg optionally
t eubstithetdamean ythregy pnd:fbrabiﬁ ®ns od tWt)nﬁnesd)"y dkyywhich is defined as

Sga%{ggé ;i“efe{a%gr M\{z;hl?etgyel; Exeili'&)leg' %f sucrilg éﬁlélia rdbg?v%%ycllc groups are
s etyerllidinyl, m@tebe]mte i qramman MpetbylopipSraaimg] othgiperidyl, especially

r 6B} 'oﬁﬂ?,rN QeI erg‘ﬁh %rﬁfi‘% g{;‘r .atoms. Such

het eroaryl groups be op y substituted one or
two tines by halogen -CN, -C(OOH, -C(OCH3i -S-CHS,
VmNI’ﬂ?e terrEI“llﬁé‘ki!EQ)a A rﬁéan@'al’tﬁbmo-ﬂfﬁl b lal\()memé dWth 5 to 10
er ei al ogen _are v
i Pl ek rostie LB b Prﬁ'ﬁtEEﬂPE‘é 196 % Braiege sclected
nmehdgpenterajyhfeoryl N, @)dr&a}icy‘(he Iénﬁﬁhﬂg king a&ambeihg carbon atoms.
py§dgﬁ¥1e}er a?ﬁrzye(y-r)&%sorgg;ﬁé/ %ﬂon@aﬁﬁ v%(bs’tltlgtlélé % ne ?F ﬁv(z(; 8n*}és by halogen,
t r-Ca%i- ﬁ&@ ObxdA6)¢Hs, iSsoKazONy, - CHIZNHZ,OKSHQ,OH or alkyl, preferably
t di Y4 [
nogllk?lz q}flli/éé%ln uz%]lﬁ% é}l/rﬁiz Hadoe Z% eﬁ? a%?é‘g : tl%OtVE @ﬁ%ﬁf es of such
pr Feé%mf groupmr@ﬁh@@ypnv n@@ SR npITazalyly dimgityylisoxazolyl,
Tl I){Tbleﬁwﬂﬁ_l_h tép]héﬂyl iRyl ldiﬁ!lrtyl é)é"ﬂh rl?rﬁﬂatﬁo hSRhid§l, pyrazinyl,
|no e. term "substitufe rou
ORIl QRS mEolTl t onagnsh: Tuidohbe ésq@blﬁ@ﬁbyhladlazolﬂ
alds&yﬂ],azdlﬂl Ogefzn],yl -qisadlidy |1soquﬁ(d|)})l,2baizbﬁiran}fl Nirdathls K, pfeferably
abog)i)m{ljl m\gﬁﬁr&tﬁloq)h%lx %gr hfa 09e&‘lmaert}(Fyligc()ex;alzglyfj pyrldyl,

gro
benzoth1opheny1 or in olyl

The term “substituted phenyl group” means a phenyl which is substituted one to
three times by alkyl, halogen, -O-alkyl, -S(O);-alkyl, -NH(alkyl) or -N(alkyl),;
wherein alkyl and halogen are defined as above and the alkyl groups may be
optionally substituted with one or several halogen atoms, preferably with chlorine

and fluorine, especially fluorine.

The compounds according to the present invention may exist in the form of their

pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
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optionally substituted with one or several hal ogen
atons, preferably with chlorine 30 and fluorine,

wezpeataBd y fluorine. The conpounds accordi ng POI/EPI®05/006292

present invention may exist in the formof their
phar maceutically acceptable salts. The term

"pharmaceutically acceptable salt" W 2005/121134
PCT/ EP2005/ 006292 -5 r fers o0 convent i onal

aceigrsatpy convsationglt acidrad 8liori Rase-addition; ylis that; retain the
t gologtdl| Fechdnesf ilﬁﬁ?}k&@ﬁﬁ&soﬁﬂﬂa &ﬁﬁp@%ﬁdse@f ﬁ)frmhlaeI and are
oM Su

f f .
o e Al AopEor i PRTF 6 JPERDP0) Ghpien gt inorganic
| hasegaSuntple badeasldﬂmmpltemahlddﬂmhdldhnmd f$m1ntmongamlc adds such as

h%ﬁgo o%{rc?/aic aélyg obﬁgrg&@zgc[ﬂ%%lyg%lg&l& aléﬁdh a@?ur?c dac1d sulfegnlc acid,
s phbsphiaricaadid, andmltmm@daenfél thosshdepied rfr@ma@g@marﬂélds such as
g)t fdh‘f 1ﬂ)n1@gﬁ%lt Eh@ﬁﬁlcd%lavﬁféﬂfahgéﬁlﬁhﬁaﬁﬁ& SN S R Ghecinic

uenesu oni ¢ aC| icylic. aci

n@pﬁaﬁégmaﬂé‘n ingaligcacifl, lagtig) a}q,ds gtjem&%/wsf‘&@e |aﬁg cthe Jike.Sample base-
C'aﬂﬂitﬁ)naﬂtg,lnﬂlﬁaé Qh@&l &’erlvbécﬁrérﬁ zﬁﬁirid)nnflﬂ,n?diﬂa@uﬂﬁ} sbdium and,
and the like. Sa e .base- n salts inc g}}}’

¢ HelsTRLY [ApiioR B s O e b By i g nium
q Ut eoxidd. ﬁ'haﬁhaﬁicu]mbghﬁtﬁxmde@, plsarotacagichlorongpoandl (e¢., a drug)

tet amet hyl amnhlﬁgh e WY& % ngﬁar?ﬁla%gL:ljtﬁ?l chemlsts to obtain

nodi% FeBr On amaceuma
driogpyovedrmbrysigalsaidt chiemical stebiity, @U&roamnlCan ﬂmahlbty and solubility

rbg J&ﬁgﬁlﬁlﬂf aésete,(a:l E g]ml Stdis, P @1.0B% @ilerndd¥R! 8Y, e(d.di%%f igadbook of

m Cca r oscopl cl t
arPdlaé@?Qﬁb‘itlFiﬂt ts,o eré%n%islﬁryg @@gwa éCél VTé@\gﬁ Zurvzf 2002) or
anghsM@ Tyt dal. C‘@ A RAMHOITES. Ddsdancdm 407-43%

Phar meceut i cal Sal ts, Verlag Helvetica Chimca Acta
(VHCA), Zurich (2002) or Bastin, RJ., et al.
OrIgahE eofipoandResformela I, R' (i2 @M&rab]&?méthﬁl, ethyl bh eﬂﬂuoromethyl

formula I, R is preferably nethyl, ethyl
n??clla;ﬁlc}j’l%%&#et hyl, especially nmethyl. A furt her
errbodl nment are corrpounds of formula | wherein Xis

phe Wftﬁéleerﬁﬁodﬂ%ﬂ hto 9&%{3&%&&' of Rridild DeheFbodisBiinylene or

are_conpounds of tfornmula | wherein X is phenyl ene€,
trﬁhtﬂﬂhéﬁmlyl or isoxazolediyl. A further enbodi nent
are conmpounds of formula | wherein Y is a substituted

phlg n’&/llrthg n‘R)oglrmehnett aerreog)rn){pm% " formula T wherein X is phenylene,
thiophenediyl or isoxazolediyl.

A further embodiment are compounds of formula I wherein Y is a substituted

phenyl group or heteroaryl group.

An embodiment of the invention are the (R)- or (S)-enantiomers or racemates of

the compounds of formula I, wherein
Y  isasubstituted phenyl group.

Another preferred embodiment of the invention are the (R)- or (S)-enantiomers or

racemates of the compounds of formula I, wherein
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25 An enbodi mrent of the invention are the (R - or
(S)-enantionmers or racemates of the conpounds of

w0 ooosk34 , wherein Y is a substituted phenyl BECDEP2005/006292

Anot her preferred enbodi nent of the invention are the
(R - or (S)-enantiomers or T@temates of the conpounds
of formula |, wherein WO 2005/121134 PCT/ EP2005/ 006292
-6- Xxis issﬁ%@gcﬁﬂl yl . Anot her enbodi nent of the
invention are the (R - or (S)-enantioners or racenmates
of the conpounds of forrmula I, wherein X is

zol e

Bﬂt gﬁwgaﬁggngpg’c@ br}vegﬁg%re St(f{)t l”cl)tr %g) g a%[c%megs or Igcemates

Taof thp hempo@nds-afifcanidakwheteiaci d 2- hydr oxyam de
5-({1-[5-(3-trifluoronethyl -

phenyl ) -i soxazol -3-yl]-ethyl }-am de); and 10
Thi opReneissozamlesiliandy| i ¢ aci d 2- hydr oxyani de

5- ({ 1y[ 5- &ﬁsﬁﬁdtftﬁﬂé@{pﬁ&%ll Ydup. Pheny! ) - i soxazol - 3-yl ]
-ethyl }-am de referred enbodi nent of the

invention are the (R - or (S)-enantioners or
rmm@ﬁsﬁﬁqoﬁmﬁ@mds of formula la R O O ONLNH \

Fi Aur 15 formula I-a, wherein R is alkyl, which is
optionally substituted one or several times by

h#hioghene-2 Y—dlwhozsfht uedtie@- h)airbmymtle c 54 bl 3-arifluoromethyl-

20 a heteroaryl group;
?ﬁéﬁr”@ %9,?9 el &%2}15?‘% v WO 2005/ 121134
PCT/ EP2005/ 006292
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(4-trifluoromethyl-

phenyl)-isoxazol-3-yl]-ethyl}-amide).

Another preferred embodiment of the invention are the (R)- or (S)-enantiomers or

racemates of the compounds of formula Ia

0 0O
/
: \ / HO

formula I-a,
wherein

R' s alkyl, which is optionally substituted one or several times by halogen;
Y  isasaturated carbocyclic group;

a saturated heterocyclic group ;

a heteroaryl group; or

a substituted phenyl group,
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-7 and all pharmaceutically acceptable salts thereof.
Anot her enbodi nent of the invention are the (R) or

w@ S)osarasd | oners or racemates of the conpoundBCDEP2005/006292

formula I-a, wherein Y is a saturated carbocyclic
group. 5 Such a conpound is-flor exanpl e:
Thi ophene- 2, 5-di carboxylic acid 2-1] 1-

(4- Cycalng%ﬁ%anﬁg i’i@ﬂg 5@&%&%&: saﬂm&e% ofo- hydroxyam de

Still "anot her err ment of the invention
are the (R - or (S)- enantioners or racemates of the

conpounds of fornu -a, .wWherein 10 Y is a saturated
e@rértﬁ%rfémdu@r trpé the RYEHIQHHE &%@é -§F £)rEanEQBATS o8 Tacemates
( RftHhéappairts of fordiutal-boxdreiea aci d 2- hydr oxyamni de
5-{[1- (4-norpholin-4-yl- phenyl)-ethyl] -am de};
Thi ophene- 2, 5-di carboxyl i c acid 2-hydroxyam de
5-{[ 1-Y 4- ps peatichtedt Gsydoydivammyhip).- 15 et hyl] -ami de};
and Thi ophene- 2, 5-di carboxylic acid 2-hydroxyan de
5-({1-[4-(4-nethyl - pi perazin-1-
y|Suchheayippuad i fl}(/)} exgmple) ; acetic acid salt. Yet
another preferred enbodlnent of the invention are the
ena t|o ra es of the com
hapk s Skl 202 4E4) AkerbabgI g By amves) -
&g&&@ﬁgPCT/EPZOOSIOOGZQZ -8- Such conpounds are
for exanpl e: (R)-Thi ophene- 2, 5-di carboxylic acid
2- hydr oxyam de 5-{[ 1- (4-thi ophen-2-yl - phenyl)-ethyl]
- aitilld ehotheR) preferedh embodintend i afarthoxiylétionciate the (R)- or (S)-
tzhélﬂ)é%{]gﬁé_&%[& (Ei?ceﬁ}]a@és ol%]‘d[e coﬁﬁhb ¥t fgn?mla I-a, wherein
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

5- ({ 1+ 4- G HsifadPherédodydic gRR@NY! I -ethyl}-am de);
Such compounds are for example:

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-morpholin-4-yl-
phenyl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-piperidin-1-yl-phenyl)-
ethyl]-amide}; and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4-(4-methyl-piperazin-1-
yl)-phenyl]-ethyl}-amide); acetic acid salt.

Yet another preferred embodiment of the invention are the (R)- or (S)-enantiomers

or racemates of the compounds of formula I-a, wherein

Y  isaheteroaryl group.
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Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-{[ 1- (3-t hi ophen-2-yl - phenyl )- ethyl] -am de}; 10

wabhiosprEse- 2, 5- di car boxylic acid 2-{[1-(3- benzp{DEP2005/006292

t hi ophen-2-yl - phenyl)-ethyl]- am de} 5-hydroxyam de;
Thi ophene- 2, 5- di car boxyl i ¢ aci®t 2- hydr oxyani de
5-({1-[ 3-(5-net hyl -t hi ophen-2- yl)-phenyl]

- |} -am de): Thi ophene- 2, 5- di boxyl i id

Kb Rl R SIMRE 2170 oo vl ) - 15 phenyl ]
-ethyl} -amide); Thiophene-2,5-dicarboxylic acid
kSt bR g o A g2
THbspHEstyN -gmidebar boxyl i ¢ aci d 2- hydr oxyani de '
5-({1-[3-(1H i ndol -5-yl)- phenyl] -ethyl}-amde); 20

Thj ene-2, 5-di.carboxylic acid 2-hydroxyam de
BR?F‘%?‘(%"%?“E&‘WP Eb)‘?i"é%er%ﬂ@- Ehydioryamidge} ;5-hd4-(5-methyl-
Thhiophane-y2)-phdtiytiagthpllenige)aci d 2- hydr oxyami de
5-{[1-(4-imdazol -1-yl -phenyl)- ethyl] -amde}. WO
2005/121134 PCT/ EP2005/ 006292 -9 Anot her enbodi nent
st ol e e el e e
i? %ﬂgdbsyyfd?%gﬁphenyl group. Such conpohnds are for
exanpl e: 5 Thi ophene- 2, 5-di carboxylic acid

it A g oo 30 b
2- r

%R%@E}de 5-{[1-(3',4",5 -trifluoro-
bi phenyl -4-yl) -ethyl] -am de};

= Thi -2,5-di . l id 2-hyd i
& Fhophe PR iep gy P et ooy BT 2 omhae)-cthyl-
( Pmidd}iSelmideoxyapi8e;di car boxyl i ¢ acid 2- hydr oxyam de 5-{
[1- (2'-nethyl-biphenyl- 4-yl)-ethyl] -am de};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[3-(5-methyl-thiophen-2-
yl)-phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[3-(1H-pyrazol-4-yl)-
phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-({1-[ 3-(3,5-dimethyl-isoxazol-4-yl)-phenyl]-
ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({ 1-[3-(1H-indol-5-y1)-
phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-pyridin-3-yl-phenyl)-
ethyl]-amide}; and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-imidazol-1-yl-phenyl)-
ethyl]-amide}.
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(R) - Thi ophene- 2, 5-di carboxylic acid 2-{ |
1- (2" -fluoro-bi phenyl -4-yl)-ethyl] -am de}

wG20wdeazyam de; 15 (R)- Thi ophene- 2, 5- di car boxBReT/EP05/0D6292

2-{[1- (3" -fluoro-biphenyl -4-yl)-ethyl]-am de}

5- hydr oxyami de; (R)-Thi ophene-92 5- dicarboxylic aci d

2- hydroxyam de 5-{[1-(3'-nethyl-biphenyl- 4-yl)-ethyl]
-an1de} (R) - Thi ophene- 2, 5- dlcarboxyllc acid

escrabediment ofthe myentien prshe Rpre hYrenapgometq or racemates

ecsﬂwé tomphuiRlof forRidPheneheeid- di car boxylic acid
2-{[1- (4" -chl oro-bi phenyl -3-y1) -ethyl]-am de} 5-

hydr oxyam de; Thi ophene-2, 5-di carboxylic acid

2- hydroxy st égbshitdted pher(y2zrompt hoxy- bi phenyl - 3-

yl)-ethyl] -am de}; WD 2005/121134 PCT/ EP2005/ 006292
-10 Thi ophene- 2, 5- dlcarboxyllc acid 2-hydroxyam de
5-§uch-comiporradswrk fovi yhmple: - 3-y1 ) - ethyl] -ami de};

Thi ophene- 2, 5- dlcarboxyllc acid 2-hydroxyam de 5-{ |

1,f4 nethoxy bi phenyl - gl%_ethyl] -an1de£ 5
ThiTspplsme: 225*511%FW16@X%@4 2-4ldi @'-dimethylamino-biphenyl-4-yl)-ethyl] -

2-drhilie] 3hy@éd®ihidepni no- blphenyl 3-yl)-ethyl]- am de}
5- hydroxyanlde Thi ophene- 2, 5-di carboxylic acid 2-1[ 1-

(2'-fluoro-biphenyl -3-yl) -ethyl] -am de} 5-
hy(d&)ej}&)daphdﬂle 2,5H ﬂicﬂﬂ:l’dﬁ;ﬂéc 2a8d di2elyrdborgytiide asi{fh-23'@',§'-trifluoro-
he 3-yl)-ethyl] -amde} 5- 10
]%thl H;@Pe@¥ﬁ npﬁé%e 2, 5-di carboxylic acid
2 {[1-(3" -fluoro- blphenyl 3-yl)-ethyl]-anm de} 5-

h I d

Dt S B
Itgmideliophene- 2, 5- dlcarboxyllc aci d

2 {[ 1- (2 -chl or o- blphenyl 3-yl)-ethyl]-am de} 5-

Ny AR 2 5-dicarboxylic acid 2-hydroxyamide 5-{[1-(2"-methyl-biphenyl-
4-yl)-ethyl]-amide};

(R)-Thiophene-2,5-dicarboxylic acid 2-{[1-(2'-fluoro-biphenyl-4-yl)-ethyl]-amide}
5-hydroxyamide;

(R)-Thiophene-2,5-dicarboxylic acid 2-{[1-(3'-fluoro-biphenyl-4-yl)-ethyl]-amide}
5-hydroxyamide;

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methyl-biphenyl-
4-yl)-ethyl]-amide};

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methoxy-biphenyl-
4-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic ‘acid 2-{ [1-(4'-chloro-biphenyl-3-yl)-ethyl]-amide} 5-
hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(2'-methoxy-biphenyl-3-
yl)-ethyl]-amide};
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Thi ophene- 2, 5-di car boxylic acid
2-{[1- (3" -chl oro-bi phenyl -3-yl)-ethyl]-am de} 5-

whyasoxmadm de; Thi ophene- 2, 5-di car boxyl i ¢ aci dPCT/EP2005/006292

2- hydr oxyam de 5-{[1-(3' - nethyl -bi phenyl -3-yl)- 20

et hyl] -amide}; Thiophene-2,5MQ carboxylic acid

2- hydroxyam de 5-{[ 1-(3' - net hoxy- bi phenyl - 3-

yl)-ethyl]-am de}; and Thi ophene-2, 5-di carboxylic aci

2 Thjephsky2s-disarhogylic acid 2hwdroxpamise il (2'-methyl-biphenyl-3-yl)-
big nyﬂﬁ(ﬁryl ) -ethyl] -amde}. WO 2005/121134

PCT/'EP2005/ 006292 -11 A further enbodi ment of the
invention are the (R)- or (S)-enantioners or

I atesEieas-205-dichd okt atid d3-hgdrokepamideas{ { 1 (KRin@héxy-GipBenyl-3-

Y N%FIEIHO formula I-b, 5 wherein R is al kyl, which
i SY6PET ’ﬁlgfliig)’substitut ed one or several tines by

hal ogen; Y is a saturated carbocyclic group; a

ig‘@&@{fgg-ztsﬁaﬁalg?%%ﬂgw R oup 1;(4'-aiélt;gpgmﬁmipgegﬁ@;-ylwethyl] -

. strtute group, an
phatidelcebydreayanyidgccept abl e salts thereof. Another
enbodi ment of the invention are the (R)- or

(S),-enantioners . or race of. the, ¢ n f .

{ Shie e 2 UEARIOSTHF W@iﬁg%-ﬂPa{Oe-BlpgsnEﬁ%c%eﬁvﬂ-amlde} >
grgdioxyddide; i | | anot her enbodi nent of the invention

are the (R - or (S)-enantioners or racenates of the
conmpounds of fornula I-b, wherein Y is a saturated
héfhoptopetd, & dipadepylic acid 2-{[1-(4'-fluoro-biphenyl-3-yl)-ethyl]-amide} 5-

hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-{[1-(3'-fluoro-biphenyl-3-yl)-ethyl]-amide} 5-
hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4'-methyl-biphenyl-3-yl)-
ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-{[1-(2'-chloro-biphenyl-3-yl)-ethyl]-amide} 5-
hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-{[1-(3'-chloro-biphenyl-3-yl)-ethyl]-amide} 5-
hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methyl-biphenyl-3-y1)-
ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methoxy-biphenyl-3-
yl)-ethyl]-amide}; and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4'-methanesulfonyl-
biphenyl-3-yl)-ethyl]-amide}.
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Yet anot her enbodi nent of the invention are the (R)-
or (S)-enantioners or racemates of the conpounds of

w0 oooskE34 - b, wherein 20 Y is a heteroaryl groRQI/ERE005/006292

2005/ 121134 PCT/ EP2005/ 006292 -12- Such conpounds are

for exanple: Thiophene-2,5-dildarboxylic acid 2-{ [

1- (5-benzo [b] thiophen-2-yl-thiophen-2-yl)-

et hyl ] - an1de} 5- hydr oxyam de;,

Thi Gpitesreembg J@F%ﬁr%i@ﬁl inventiop are the (R)- or (S)-enantiomers or

réc{er’haie'é of oM pBRInAY b fos@%RAM - 4- y1 ) - t hi ophen- 5
2-yl'] -ethyl}-am de) 5-hydroxyam de;
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-({1-[5-(1F+indol-5-yl)
t hi ophen-2-yl]-ethyl}- anidﬁ) d
Thi ophene- 2, 5- dlcarboxyllc

5-{[1- (5-pyrid -¢ hi gphen- '] -am de}.
10 Anot her enti ytheN nverd i areNHe (R - or
(S)-enantioners at es 0 nds of

formula I-Db, mhefeln‘Y Is a substituted nyl group
Such conpounds are for exanpl e:
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-({

1-[ 5- (2- met hoxy- phenyl ) -
thiophen-2-y|]-ethy|}-ani3%$yﬂaLb,
Thiophene 2,5-dicarboxylic acid 2-({

Qéldlnethylan1no phenyl ) -t hi ophen-2- vyl]
-ethy S de)  5- hydr oxyam de;

Thi ophene- 2, 5-di car boxyl i ¢ acid 2-hydroxyan de

5-{[ 1-{i5- | +
Thi{ [)p n eo&g l)éYV%}C ()gpl'{ Orlllaﬁ}éc Ibétl?%%dwd){e] or s@\%r%%}mes%gr halogen;

5-{[ 1Y 5- mamWMmhmmmmm@mm, ahyu -mndﬂ

Thi ophene- 2, 5-di gar ox lC aci d 2-hydroxyam de
5-{[1- (5- ﬁ‘sf‘ﬁir eﬁ%ﬁ%&% B2y - ethyl] -amide}; WO
2005/ 1211&41e%$ér&P§1®ﬁ§1<ﬁ06292 -13

a substituted phenyl group,

and all pharmaceutically acceptable salts thereof.

Another embodiment of the invention are the (R)- or (S)-enantiomers or racemates

of the compounds of formula I-b, wherein
Y  isasaturated carbocyclic group.

Still another embodiment of the invention are the (R)- or (S)-enantiomers or

racemates of the compounds of formula I-b, wherein
Y  isasaturated heterocyclic group.

Yet another embodiment of the invention are the (R)- or (S)-enantiomers or

racemates of the compounds of formula I-b, wherein

Y  isaheteroaryl group.
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Thi ophene- 2, 5-di car boxylic acid
2-({1-[5-(2-chl oro-phenyl)-thi ophen-2-yl]-

we@edgh}Had de) 5- hydr oxyam de; PCT/EP2005/006292

Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5- ({1-[ 5- (4- met hoxy- phenyl ) = 12hi ophen- 2- yI ]
-ethyl}- an1de) 5 Thlophene 2,5-di carboxylic acid

2-({1-[5- Iuo I) t hi ophen-2-yl]-ethyl}-
aﬁ@%@?LEI 8%& hlophene 2, 5-di carboxylic acid
2-({1-[5-(3- fluoro phenyl) thiophen 2-yl]- ethyl}-

ST Phepe sy e e ot AR A Sl B R A foreh sy

etthyl] Janzide jde hydroryadnidzsy ani de;
Thlophene 2,5-di carboxylic acid 2- ({

L@@&S chloro henyl) t hi ophen-2-yl]1-_ethyl}-amide)
5T ey ST dear Wﬂl@ prih e2-£{ 15054 3e‘5af1%<s¢wlrlé0@é@ld4 yl)-thiophen-

lethp}-GAnfid)hRirBRRRYES;- t hi ophen-2-yI ] -ethyl }-
awﬁge) gphyérgxyéﬁ?dgﬁ'15 Thi ophene- 2, 5-di car boxylic
acid 2-hydroxyam de 5-({1-[5-(3- nethoxy phenyl) -

t Thiop Eeﬂib -25ydifarbbti¥ik } - @id ded-hydwoslyamide  5-({1-[5-(1H-indol-5-yl)-
ophe car ic acid 2-hydroxyam de 5-({

H{ %ﬁﬁﬁ%ﬁgg Eﬁy%‘dphenyl) t hi ophen-2-yl ]

-ethyl} am de). Yet another enbodi nent of the

' 3}41%%%9@2 gsdlz{%s?)gme GRRP2 ﬁls;aro&g f{@ﬁgjéﬁ%c%-ﬁt—gﬁcgiophen-

ou
( Byyleethriliastidels, by reacting a conpound of formula IV
002 HOS / ROfornula IV, WD 2005/121134

PCT/ EP200 / 06292 . - 14- wher ei is al kyl grou
WPeh CRRERRT O AL P 1t PE - SO el of Tacemates
(&) th@ﬂfbﬁ@oﬁﬁd:i dfformula I-b, wherein

Y  isasubstituted phenyl group.

Such compounds are for example:

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(2-methoxy-phenyl)-
thiophen-2-yl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-({1-[5-(4-dimethylamino-phenyl)-thiophen-2-
yl]-ethyl}-amide) 5-hydroxyamide; '

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-0-tolyl-thiophen-2-yl)-
ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-m-tolyl-thiophen-2-yl)-
ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-p-tolyl-thiophen-2-yl)-
ethyl]-amide};
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formula VI R Gy X NH2 5 fornmula VII, wherein X Y
and R have the neaning given herei nabove for fornula

wo 2005i1zi185he presence of a suitable activating BCOERP2003@6292

to give a conmpound of formula VIII ROO SR 0"
YH formula VIII, which is tred®ed with hydroxyl ani ne
to give the respective conmpound of fornula I; and 15

i f des red, transformng said ound into its .
phBRRE %\ﬁr? aliqaboygie pt agfe 25§|1?[% @retlerogplsnybrthiophen-2-yl]-

emﬁﬁﬁyaﬁﬂadqihﬁh@qmﬁﬁgat|on is the process for the
manuf acture of the conpounds of fornmula I, especially

their (R - and (S) enantioners, by reactlng a
c oHipiophheed,5-fddrarhdxgli¢ \AcIAD 22]6)}@5611}21%34 5-({1-[5-(4-methoxy-phenyl)-

whefgﬁgggéﬁ?%ﬁéﬁ'éPﬁé groupS ~R2 HO/ 0 formila 1V,

Thiophene-2,5-dicarboxylic acid 2-({1-[5-(4-fluoro-phenyl)-thiophen-2-y1] -ethyl}-
amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-({1-[5-(3-fluoro-phenyl)-thiophen-2-yl]-ethyl}-
amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic ~ acid  2-({1-[5-(4-chloro-phenyl)-thiophen-2-yl]-
ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic ~ acid  2-({1-[5-(3-chloro-phenyl)-thiophen-2-yl]-
ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-({1-[5-(2-fluoro-phenyl)-thiophen-2-yl]-ethyl}-
amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(3-methoxy-phenyl)-
thiophen-2-yl]-ethyl}-amide); and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(4-methanesulfonyl-
phenyl)-thiophen-2-yl]-ethyl}-amide).

Yet another embodiment of the invention is the process for the manufacture of the
compounds of formula I, especially their (R)- and (S) enantiomers, by reacting a
compound of formula IV

formula IV,
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15

5 with an racemc, or enantionerically pure (R - or
(S)-amine of the formula Il R Fg_ X NH2 formula

wo Rdos/12mper ein 10 X and R1 have the meani ng gi RENEP2005/006292

her ei nabove for formula I, and Fg represents a
functional group suitable fod4eross-coupling reactions
i ke halogen, triflate, -ZnCl, boronic acids, boronic
acid pinacol esters and trialkylstannanes (e.g. Me3Sn,
Bu3Snyvheregee al so section (3-1), schene 1). in the
presepe f ,abl e activating agent, 15 to give a
conpogn agfuﬁ%gﬁﬁ aVROOS~R2 Fg XNO fornula
V, which is reacted with a conpound of fornmula X WO
2005/ 324134 ReThRP2605hoR6@rically 6puré (Rf-oonu(S-axpine of the
whereiLn Y t he nmeani ng as defi ned above for formula
I andﬁ@FF@b sents the a functional group suitable
for cross-coupling reactions (conpatible with Fg) |ike
5 hal ogen, triflate, -2ZnCl, borom' acids, boronic
acid pinacolesters and trial kyl stannanes (e.g. Me3Sn,

Bu3Sn). (see also s S QFEB 1), and
subsequently treatef wi Xyl a e to give the
I; and if desired,

respective conpounc.Q
transform ng said conmpound into its pharmaceutically
acceptable 10 salt. The pres nggfonpounds of formula
|, or a pharnmaceutically %%@ﬁ? e salt thereof,

N
G

wherein
X, Y and R* have the meaning given hereinabove for formula L,

in the presence of a suitable activating agent,

to give a compound of formula VIII

1
R o 0

Iz

/

N
o

formula VIII,

which is treated with hydroxylamine to give the respective compound of

formula I; and

if desired, transforming said compound into its pharmaceutically acceptable

salt.

Still another embodiment of the invention is the process for the manufacture of the
compounds of formula ], especially their (R)- and (S) enantiomers, by reacting a

compound of formula IV
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15

may be prepared by any process known to be applicable
to the preparation of chem cally-related conpounds.

weamk/1pracesses, when used to prepare a thi ophBCEEP2005/006292

derivative of the formula I, or a

phar maceuti cal | y-accept abl e skt thereof, are 15
illustrated by the follow ng representati ve exanpl es
i n.which, unless othermk§e stateg, Y, X and R have
any of t he meani ngs defifped hereipbeforge. Necessary
starting materials nma i n by Bt andar d
procedures of organ|H cheRy Y. ﬁg preparati on of
such starting materials is ribed within the
acconpanyi ng exanples. Alternatively necessary
starting materials are obtainable 20 by anal ogous
procedures to those ill ustfoahad Which are within the

ordinary skill of an organic chemst. In the
follomﬁng schene 1 several nethods for the manufacture
of the ,c ounds of formula | are illustrated. WO
2005/ 1 PCT/ EP2005/ 006292 -17 0 R~ RN R O
(2-1) R%zisagaﬂcyll\gro)ups or (1-4) X00 s or (1-5) Ho //
0-RZ RV Fg or (1-6) Fg IVF g Il 1Il (3-1) OO ORIL

FNRLEINS OR2 X ( ~ X () x RVIIT or (1.4 00
or (1-Wh e \ragengicRer venpntiomegirally |purey R)- 19t (Y)-amgne of the

or (4-f@mula III
R1
SOa

formula ITI,

wherein

X and R! have the meaning given hereinabove for formulal, and Fg
represents a functional group suitable for cross-coupling reactions like
halogen, triflate, -ZnCl, boronic acids, boronic acid pinacolesters and
trialkylstannanes (e.g. Me3Sn, Bu3Sn). (see also section (3-1), scheme 1).

in the presence of a suitable activating agent,

to give a compound of formula V

1
R o 0

Fg

i

—

=
O

formula V,

which is reacted with a compound of formula X
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S10YI 0O HNHOH X R Yr Schenme 1 15 In schene 1,
Rl is defined as for fornula | and R3 is al kyl or

wepisorabd y substituted benzyl. Fg neans a f upPCr/EP208$/006292

group suitable for cross-coupling reactions I|ike

hal ogen, triflate, -znd, bordhic acids, boronic acid
pi nacol esters and trlalkylstannanes (e.g. Me3Sn,
Bu3Sn). (1-1) Sonme of the agwwes of the genera
formulas VII or 111, wherg ﬁéand R1 20 have the
meani ng defi ned hereinbefo pd Fg represents a

sui tabl e functional group as described above, are
commercially avail abl e. They can al so be prepared for
WD 2005/ 121134 PCT/ EP2005/ Q062 -18 exanpl e by
reductive an1nat|on of thel¥dt %gponding ket ones of
general fornmul as and Il. This reductive anination

r |cal Cc out_a ne-p
] g\g’l%%e%ug ﬁ’ f\}\ﬁlst X%ﬁ%l qggarsrfgﬁ q": aheve, fﬁé?(prmlﬁ%l aﬁ@ G[ fepresents the a
s @bmquelngroupommm@ rfot @rdsh@o@;ﬂlﬂgeréaé‘ﬂfdﬂ%g(cﬁhfi‘ﬁﬁble Svith Fe) like
gyetﬂﬁaCthﬁﬂﬁfsg The reag%Jon n1xture usual [ §
g]t g s & sourc RIS a2¢idp ERE e @ Cﬂ@a@h@teas and
r euh]kylstgmmjlem(e g Oe38xABWASR ) SOcH A4B seEYSFNSLPY, Wﬂfe 1‘5*6

and is heated in a suitable solvent e.g. nethano
(1-2) Another nethod for the preparation of am nes of

gener ahd f grbsedquently | treatbd chithi SiyaRixyRRAMEO don gﬁ@heﬂqg thspective
IS thg]%gg é¢| of éﬂjﬁ%nard reagent R1- MgBr or an

10 or gan ﬁpggﬁﬂb s Li-RL with R as defined

above to an aromatic nitrile of the general formula
IXG)-& C=N formula I X wherein ring X and Y are

def i nt,fdie%"«da eanefoamingsulsk equpoind o éts ipharmiceti@lly Btaptable
15 (S h. Cormun. 1998, 28(21), 4067).

The present compounds of formula I, or a pharmaceutically acceptable salt thereof,
may be prepared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a thiophene
derivative of the formulal, or a pharmaceutically-acceptable salt thereof, are
illustrated by the following representative examples in .which, unless othermse
stated, Y, X and R' have any of the meanings defined hereinbefore,

Necessary starting materials may be obtained by standard procedures of organic
chemistry. The preparation of such starting materials is described within the
accompanying examples. Alternatively necessary starting materials are obtainable

by analogous procedures to those illustrated which are within the ordinary skill of
an organic chemist.

In the following scheme 1 several methods for the manufacture of the compounds
of formula I are illustrated.
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(1-3) Amines of the general fornmula VI, wherein X =
i soxazol ediyl, Y = substituted phenyl group and Rl =

woreqolsyi116an for exanpl e be prepared from sui t abCyEP2005/006292

phenyl substituted acetophenones via a m xed C ai sen
condensation with diethyl oxaldte and subsequent ring
closure to formthe isoxazole ring wth hydroxyl am ne
20 (Baraldi, P.G, et al., J. Heterocyclic Chem 19
(1982) 557-560). The ester of the 5-

phenyl -i soxazol e-3-carboxylic acid ethyl ester is
reacted with nethyl magnesium bromde to formthe

nethy| Rket one (HjNkkawmd, |., et al., Synthesig 11 o
(1980) 877) ,,which[in turn is subjected to a\[edis

ami pat on i) desc d |n €dtion (1-1). RN e anoo/R
(S) Nt hARY S ¢ ' of the fornul ag V|| I

in Wa€h ¥ (18) 25 ando Rt he @ g dbf\{)ned
her eicnbef or(@-6are cg rci al avai | abl’e_o¥ can

prepa ed fromcomercially gzailabI@JOptionally

enant! onerically pur precursors by standard (3-1)

procedures of organic chem stry. WO 2005/121134

PCT/ EP2005/ 006292 -19 (1-4) A preferred nethod to

introduce the chiral center of am nes of thegformlasy

Vi | bl is f g €X apl e the enanti osel ecti S

re8-~ Ron of tHi Q %espondlng aryIaIkylkﬁh§§e§;gz/lLo/Rz
. . L dhed

las VI _or Il. |[This reduction can be acg¢onp

e. g Wt h_(allconypani on oB-2 he chiral QT ey,

Ba Shi hat a) gent cand tde bora THE conpfex
t he norangrgu%thyl nili dppiex or thy

bor ¢ di sEtiBy| su-finde as e reducrn, agent |( Cor ey,

E 3t al ., And Cheni Y110 (1998) 2-2118)., Yet

preferred~sethod for the enanthostl eclliogy@.-2)
red¥kti on of aryl ¥llkyl ket ones of fornmulas VI {or |

enpl oys dii sopi nocanpheyl chl oroborane in a suNtable
solvent e.g. THE and subsequent work up witg e.g. 0
H202/ NaHCO3 or di et hanol am ne 10 (Brown, H. C\, efs al.

J. Am Chem Soc. 110 (1988) 1539-1546; WggQ

and Scharf, H D, Tetr. Asym 7 (1996) 23
Anot her preferred method is the asymye
hydr ogenati on of the aryl al kyl ket ones ’ornulas \
or Il in the presence of transition nmefal catalyst

with chiral |igands of Noyori type (Noyow, R, et
al ., Angew. Chem 113 (2001) 40-75). @- hi r al
al cohols that are obtained in 15 these

enanti osel ective reductions of the aryl al kyl ket ones of
formulas VI or Il can then be converted to the am nes
of formulas VII or Il by Sekémald procedures of

In scheme 1, R' is defined as for formula I and R® is alkyl or optionally substituted
benzyl. Fg means a functional group suitable for cross-coupling reactions like
halogen, triflate, -ZnCl, boronic acids, boronic acid pinacolesters and
trialkylstannanes (e.g. MesSn, BusSn).

(1-1) Some of the amines of the general formulas VII or III, wherein Y, X and R1
have the meaning defined hereinbefore and Fg represents a suitable functional

group as described above, are commercially available. They can also be prepared for
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synthetic chem stry as described e.g. in Chen, C -P.,
et al., Tetrahedron Lett. 32 (1991) 7175-7178:

waele@phziagnent of the hydroxy group with a nitrE@EEP2005/006292

functionality (for exanple with azide or wth

pht hal i mi de) under M tsunobu-t®nditions 20 (M tsunobu,

0., Synthesis 1 (1981) 1-28) and subsequent conversi on

to the amne (e.g. reduction of the azjde with
tr@CBW@IWb}degﬁlﬂerﬁéfllﬁﬂﬂ@lapﬁﬂiﬂt qoereppendingeheipnesrof geperelformulas
HA/T L/3E00H) or hydrazi nol ysis of the phthalimde).

(1-5) Racem c amnes of the formulas VII or IIl in

which Y, X, Rl, Fg have the nmeaning defined

heTtds rddetiveanginntiheraeped attgﬁicduytcarﬂdalaim a€h @At-polBdastion with

25 d . f
crEirioR A BhE BEnY B3 i bR aFTR B oBF papialing place
fcmnéld saittehresctidnaloéseel.c The akactionnmizdwer ngmlly \coptaims a source of

AU i e b LA e i
ralll)rd,rl eandi hegied ing syitable sebeant e.gamethanphr t ar i ¢

aC|d | actic acid, canphoric acid, canphorsulfonic

acid,, N ylle i di benzoyl artaric acid. or )
ar@é- @s%%aﬁ%ﬂ Irl;tlhgg%af F GRERATg LT ripeL esprahiopmula V1, which
1-iamok ehbwh am sBl&&né Diis eheandilitior?-of ap@hghagkly:@@geint mlcmgBr or an

(Ki_nba k n Trans
a6l P 130 o, i s R o 0B o
3-thagbexal-f@rnmaAphX oat e (Pal | avi ci ni, , et al., Tetr.

Asym 12 (2001) 2489-2495) WO 2005/ 121134

PCT/ EP2005/ 006292 -20_(1- 6) AnQt her preferred met hod

for the separation of ant i qoers of  racemc
e enzyme
;--a e wth |ipase from

am nes of the fornula

catal yzed resol ution, g

candi da Antarctica B (Rasor, and Voss, E.,
Applied Catalysis A General 221 (2001) 145-195;
Ilglesias, L.E., et al., TefawmdyIX 8 (1997) 5
2675-2677) (1-7) Another nethod for the asynmetric
preparation of 1-(aryl)ethylam nes is the

nugh&eRihd & aaddi Sﬂte'éﬁﬁEd H@&M ahlltsibdeAhéR refidtRh of the imine
o>2<€srre ethers (Yamaz Tetrahedron Lett

al .,
Q’Q@O@PH’S’G‘E‘Q 1@?)832? Zalprcf’foéa)osequent conversion to the

amne. (2-1) Conpounds of the general formula V,

m@;ﬂ{g@{%ﬁ é(f%g%e%%glﬁ %Pﬁ@l, V@“ﬁf gsg)lf(?z%}’e%e&fl Y& ubstituted

c ophEnyhgteup fand fR3 rerueshyll amdfer eqampFRQbe prepafed fr@a)smitihlly phenyl

grs%%%tu?é'deic%{o%%gor%s TR D¥hixe M enWontieRUlidh with diethyl oxalate

and subsequent ring closure to form the isoxazole ring with hydroxylamine
(Baraldi, P.G., et al., J. Heterocyclic Chem. 19 (1982) 557-560). The ester of the 5-
phenyl-isoxazole-3-carboxylic acid ethyl ester is reacted with methyl magnesium
bromide to form the methyl ketone (Kikkawa, I., et al., Synthesis 11 (1980) 877)

which in turn is subjected to a reductive amination as described in section (1-1).

Pure (R)-and (S)-enantiomers of amines of the formulas VII or III in which Y, X,
R' and Fg have the meaning defined hereinbefore are commercially available or can
be prepared from commercially available optionally enantiomerically pure

precursors by standard procedures of organic chemistry.
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group or an optionally substituted benzyl group with
an amne of the fornmula Ill wherein Fg, X and R have

wo b@sieasd ng defi ned herei nbefore. This react i BCI/EP2005/006292

typically involves a two-step one-pot procedure. 15 In
the first step, the carboxyltt9acid of the fornula IV
becones activated. The activation reaction is carried
out in an inert solvent or diluent, for exanple, i

di (@A) o Brafemethmethadgrantodese thechisphyantst of ammqsmftth‘eformulas
pregesicaI af Bp eﬁﬁhpléaﬂien&mnﬁ@?&écﬂv@%@u@ﬁh' Mﬁttl’?éj c8Gbdhonding

d hal.i d

Sl Gor el Torrias 1By T fis B4t aan(aatbe R RN ed 6 with
al’h ¢dmiggaﬂimc oﬂﬂied:élﬁ’al OB§ Cd@ore@fﬁB@(shZ @hﬂﬁta) I’tyzigent and the borane-
C i de xe
¢ PhRh aEbleame B Fs A eniis o RATRC o P PREEER Y Breffytsultice as
i gbhbé mcyicmg\dgenbf(inrﬂ)at‘fe]) etah, Angew Clestien 10 {198 A0902118). Yet
e&%’ffﬁ#eﬁ l?é(feltr ﬁ?(ﬁf fo? Thé E:n&rﬁﬁ)sé?}gdtf% ?&ﬁmﬁoﬂ 2)? g&’lal&ﬁk&ones of

ent or op eno an act ester
r efar,mul@th pr Ilmﬁeysﬁléﬁmnwm@hqy@mﬂlzmm Hypsuatablgrsolvent e.g.

acpify azﬂdi %ubsea@éﬂfe%f-l@ rupE XAt le szbbma{}@@GBI &n cﬁ’éthirnﬂamme

d 25 h h
et L 25t S St Sach L0 L) T8RE ey FFlegsho, and
achh@ﬂgdHaDd Tatrc Bayrh de ({€26).2303-aB )l mlmﬂiﬂﬁq{r?‘ferrre]d method is the
cyani tion of. .the .
o ks S i RG] of F el DM st g VEpr 1 in
t ithe pprsehecif trhsitine matachtabnst withtchzaldigaddaofdNoyori type (Noyori,

bi B %tzal °}§8§e°w QifaP &'15' '(ﬂ)ﬁll 40932%@%%@?%%&%%%&1%%@ Obtained in

reattioh 18 carried out be

c dhessraniantiegeloptiv rednctiesony the.ary Ipkylketonecohtormulas Vi orell can

amgﬁlle Rgfcoﬁ%@tneggﬁ Eﬁé‘grlnﬁﬁs'ﬂgfgrdﬂlhs V([jlnoﬂ’\tll By stBhdﬁﬁ%)rB&%lures of

SOV BiheBs Cﬁ%eplwe%t%ﬁﬁﬁaf {6 SR orb v Fooktbadren Lett. 32

P@Qfﬂ%@@ﬁ@ﬁlﬁ@laemﬂ&nﬁ dfehabydroay gup xﬁlﬂda hltogen functlonahty
r:%%%’%lé i gz?tgs lg%’ g e(ﬁ %gf@%a]hwge@b uager tl\/?%no@u ! Shiditions

t r(il\éﬂtstmylbhm (a_e Syuthegs 1 élﬂ&lioQyz@mhdlsahseqeema:pnM&OH(d@dcé amine

t o(e?h “?edﬁ%"ﬁ& 'cﬁntc}j\g] efﬂ&é th%?ﬁ@x}}’r@{d}?gﬁe arfreca‘eﬁHl hﬁﬂ%ﬁenatlon

ne(ﬁ’ld(ﬁsﬁ? &#F3AROHY px h)éiﬁa@n@b’ﬂ&ﬁf @é@hﬁ@h%dﬁ) in peptide

5 chenistry as descri bed in e.g. Houben Wyl ,

g S IS T Y ke, 1% e e
apptirgab definedJadrpiabefdee G?fn beosepdtated Mitatkeifl esaitionds by known
t hperolc:ei u(recgsaats,u for e)?a%lglg,rﬁ'a%)t%%l c(le'ychaQIizaﬁon of the diastereomeric salts that
are formed with suitable chiral enantiomerically pure acids (Smith, H.E., et al., J.
Am. Chem. Soc. 105 (1983) 1578; US 4,983,771). These acids may be commercially
available, e.g. mandelic acid, tartaric acid, lactic acid, camphoric acid,
camphorsulfonic acid, N-écetylleucine, dibenzoyltartaric acid or they are especially
designed for the resolution of 1-arylethylamines for example 2-naphtylglycolic acid
(Kinbara, K., et al, J. Chem. Soc., Perkin Trans. 2 (2000) 1339-1348) or
isopropylidene glycerol 3-carboxy-2-naphtoate (Pallavicini, M., et al., Tetr. Asym.

12 (2001) 2489-2495)
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US 2,680,731 and J. Heterocycl. Chem 28 (1991) 17.
These nonoesters are usually prepared by sel ective

waapontfiscati on of the diester or oxidation of PETEP2005/006292

correspondi ng 10 al dehyde, but other nethods may be
useful as well and are well +@own to those skilled in
the art. The functional group Fg in formula Ill (and
in the correspaondi ng forml a_l m.ght

ar a .
pk bbe Anatbergprsigsresh mst qdonrh@e rséa%ﬁarl% &gnqwﬁ)egn@ftlomers of
f e4deHi@atnlidesWftithe f&@RMQUVH Sordfil fsCthméh@nhé/c@t@B‘zdalafesélﬁtlon, for

C FERRRRIG it PRHE o soydih Anpiatisay RePRd Bt Saos B fpplied

t ICatdwineuGeiseralf 221012001 )al 45+ 195; Ighesiasi BEY et al, Tétr. Asyrd. RP1997)
h?gﬁ?Egg,neaning defi ned herei nbefore can be prepared

f ounds of fornula IV wherein R2 has the

meani ng defined hereinbefore by reaction with an

aKl r’)’? A%%tﬁe? LBthSd Wrlthe sgfﬁ-lrﬁ&ﬁg gi%rﬁ%ﬁ J18 - Gy dtRfaRittes is the

conditions as_describ for he pre aration

omuglspplalinadditien phmeihyh lithjum to shixglj xime ethers (Yamagakiyi. et al.,

OnetaRidred LE@ rqst quQO Privpesesl)amdalibeqinaundsersibn th the amine.
formulaVi 'l involves reaction of conpounds of fornula

V wherein X, R, R2 and Fg have the neaning as
degpii (Cbrﬁp@)dﬁisaffdthEgene@I éxentls V3 wheneihi hn¥) FgrodR' have the

tabl e,f
S T, B, B G o
s tiisile Y ethepehe Y Ils :g (@uip.)elkyl grevrieierablig owthybathyer t-butyl
pr ?&?g{ gﬂ %%P\f}\gig%iy] a8 \/\her eﬁ%eﬁkﬂ%%’uﬁ:{v%sancé}ﬂme' df%he formula III

el n

th
e L i e e SuEHbn i racion

S WbiedlySn¥dG al tRd e o€daed i bed above 30 and a
c%ound of the gene%sal o?ﬁrml a X WD 2005/ 121134

PCT/ EP2005/ 006292 -22- Y G formula X wherein ring Y
has thbefirsie aﬁpngheaSarblef;ﬂm edidabbie forchula e pressed sctivated. The

Igagﬁ{fa:tg)ﬁgreagtaog‘lug g’ %cf‘ %}1\.6 11( 3{1 ﬁér@%é{v&?#@% gg%r}ti Bor example, in
albeldoromethane, dloxane, or tetrahydrofuran, 1n the presence of an activating
agent. Such activated acid derivatives are, for example, an acyl halide (e.g. acyl
chloride) formed by the reaction of the acid and an inorganic acid chloride, (e.g.
thionyl chloride); a mixed anhydride, formed for example by the reaction of the
acid and a chloroformate (e.g. isobutyl chloroformate); an active ester, formed for
example by the reaction of the acid and a phenol (e.g. pentafluorophenol); an active
ester, formed by the reaction of the acid and N-hydroxybenzotriazole; an acyl azide,
formed for example by the reaction of the acid and an azide (eg
diphenylphosphoryl azide); an acyl cyanide, formed for example by the reaction of
an acid and a cyanide (e.g. diethylphosphoryl cyanide); or the product of the
reaction of the acid and a carbodiimide (e.g. dicyclohexylcarbodiimide), or the
product of the reaction of the acid and bis-(2-oxo-3-oxazolidinyl)-
phosphorylchloride. The reaction is carried out between -30°C and 60°C,

conventionally at or below 0°C.

In the second step, the amine of the general formulaIIl, in which R! has the

meaning defined hereinbefore, is added to the solution, at the temperature used for
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This pal |l adi um catal yzed cross coupling reaction may
be for exanple, but not I|imted to, of Suzuki type (G

WO g00bor1asd ¢ aci d, boronic acid pinacol ester etRCT/BPZI0OFH0P6292

is halogen or Fg is boronic acids, boronic acid

pi nacol ester etc. and Gis hakbgen; see 10 e.g.

Myaura, N ,.et al., Chem Rev. 95 (1995) 2457-2483;
Myaura, N., et al., Synth. Commun. 11 (1981)

51be Beations andGiedhinpesaere (Glpwlyadisted to ambignFigmpsrature. An

h azgﬁbgﬁ[%ha% sca&éhgelsba?s@ q-;!(e %gtrlﬂ%rﬁinb Soﬂﬁlseg&);ﬂryleﬁ%lﬁmg may be

42 (19
dtothe rs%ctlefl r@eftqueTlt%@ %ﬁmgrqwqﬂ&w%@&hﬁ%%ﬂled in the

e &t Me ﬁlﬁa ﬁ,l?aﬁnrrfbﬂﬁbdggfdrsthetiyhﬁieﬁ‘% €of mmm odedFh peptide

Is.trialk ta ne e.

tretreigtey & deabaRa of: Prouhtis Wit SHhediheg o Sumigghep Chemie,
Ch¥ols. 08 1(ah886)/2564)rg Thivené Vierdagnulictgaesarohilsd applhidable. V,

[1l or Il wherein Fg is a boronic acid, a boronic

acid pinacolesters or trialkylstannane etc., can be
obEeinpeendsopf douamge elVf aeandesreibed gnr tepbiistititg as for example in

hai;99280, @'?15 ahdd Haemyageﬁem bzs Qbander. ‘Th@ife%@%’és?e?s 91fe usually

or anlc mstry r exa e conp ounds _of
v, Ignepareéby Pfﬁeqme .saenowl tip3 ofUhs sHisiRF or 9B daEPROf t i Conesponding

pi ﬂdégﬁesﬁtﬁrotﬁ&nnﬁﬁhd@l@ apar Bel ubdfeinast el biid atdd@eldkndwn to those
i.u alyzed (e.g. PdCl2(dppf)-CH2C12- conpl ex)
pi nacol boran or bi s(pi nacol at o) di bor on.
For exanple conmpounds of fornula V wherein Fg is

oo T TR AR Cr kS s it
comr!ﬁht hgan DrotBS- -sabwy paipt to thexsagionCoigroimeeiof Grrmulelll with

f or b AMds| of WBBRELNTY hid eh3atdird ebheROdE rtﬁasésﬁérc for further
amne _ or a N-containing heteroaryl group, can

pr@ﬁ%ﬁ@ﬂﬁqﬁynﬁ pal | adi um cat al yzed cross coupllng
reacti on between a conpound of fornmula V and a

f | /12113
pCktr badrapiasedeghe Sshon (e AR ERERE S of fpile Thghercin ¥,

H- X &M dsl Bonited the me&hlag odefiobd tlteeembefgreYcan PeTpiepared from

re r n2
OB 5oL AT 1 ) P b ok s b
i omacteon pithrdrd eming pf rﬁamﬂ@) VIEhTes regetion gan éegcarkvd) gyt under
conditions as described for the preparation of compounds of formula IV in section

(2-1). .

(3-1) One method for the preparation of compounds of the formulaVIII involves
reaction of compounds of formula V wherein X, R', R> and Fg have the meaning as
defined above and Fg represents a functional group suitable for cross-coupling

reactions as described above.

a)  Compounds of the formula VIII with Y is a substituted phenyl group or
heteroaryl group can be prepared by a palladium catalysed cross coupling
reaction between V wherein Y, R' and R® have the meaning defined
hereinbefore and Fg represents a suitable functional group as described above

and a compound of the general formula X
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F.Y., et al., Og. Lett. 4 (2002) 581-584; Louie, J.,
et al., J. Og. Chem 62 (1997) 1268-1273; Wl fe,

wa@2@s/12a84 al ., J. Am Chem Soc. 119 (1997) 60BAF/ER5H85/006292

Yin, J., et 10 al., Og. Lett. 4 (2002) 3481-3484;
Mann, G, et al., J. Am Chenm?2Soc. 120 (1998)
827-828). Another preferred nethod is a pall adi um
catal yzed cross coupling reas{ion between conpounds
of formula X and an aryl bqg id of fornula V
wherein Fg is B(OH) 2 (se€ an, DMT., et al.
Tetrahedron Lett. 39 (1998)~2833-2936; Lam 15
P.Y.S., et al., Tetrahedron Lett. 39 (1998) 2941-2944)
(4-1) One nethod for the pr.oducti on of conpounds of
the formula | involves theformagXi on of conpounds of
the formula VIII, wherein Y, X and R have the neaning
defined herei nbefore and RZ is a (O -C4)al kyl group,

pr ef eﬁi@m aimgtthyas the h‘yéarﬂ)ﬂig 'fas dufingll EﬂfOQb' Parfd” Rlepresents a
optio tg enzyl

hydroxyléﬁlﬁe |hb Hﬁagﬁ?pre %hc gggé“?ﬂPP%@Pé‘Hﬁg%ﬁﬁﬂe“mh
The r &&asidssrribed ebovei ed out in an inert sol vent or

dlluent such as nethanol or ethanol at tenperatures

ﬁhﬁc and conventional |y at or near
PSeRtfBip & X}F cresicroxpling seackienvwmen becfoaredarhple, But not

s hnﬁ’al‘i lte, df8aguli sypef (@ i 1s By AN £oid, Qf(‘)r@ﬂl@ 989' a%olegtgf etc. and Fg is
%gg O?Hﬂﬂ1§Fth L te. Instea ner at

it e RS PETS qro%lﬁﬁaﬁlepll;‘%q Eeéﬁtcs ébdiﬁal@ dplpgen; see

ang Masrauma Napglal.eGhas. Rev. 85 §1995) ROST-RASHM; ilﬁarNC et al.,, Synth.

Zt@hﬁ’ﬁ‘g‘?n 180 I AR L G 56 Y bogen o

ARSIHEClifs: wod G ishaldgen;peepar Megishi, Bf etcdmpadigdcheh. 1:h@977)
f ogaTul 823 glr)sg)lf?\itﬂlreetﬁéo'(grls %ﬁﬂkﬁ@l‘%ﬁn@ef € g M%gg(%/{l %é%ca{n%ng is
\I\ﬁbdagq :FJ geR orfg s pealkHgappans 2§ de38ef Bndsh and G is triflate,
hedlegemabee\ee. Stille, J.K., Angew. Chem. 98 (1986) 504).

The intermediates of formulas V, III or II wherein Fg is a boronic acid, a boronic
acid pinacolesters or trialkylstannane etc., can be obtained for example from the
corresponding halogenides (Fg is halogen) by standard procedures of organic
chemistry. For example compounds of formula V, IIT or II wherein Fg is a boronic
acid pinacolester can be prepared from the bromide by a palladium catalyzed
(e.g.  PACI2(dppf)-CH2CI2-complex) coupling with  pinacolboran  or
bis(pinacolato)diboron. For example compounds of formula V wherein Fg is
trialkylstannane can be prepared from the bromide by a palladium catalyzed (e.g.
PdCI2(MeCN)2-Komplex) coupling with hexa-alkylditin.

b)  Compounds of the formulaVIII, wherein Y is a saturated heterocyclic amine
or a N-containing heteroaryl group, can be prepared by a palladium catalyzed
cross coupling reaction between a compound of formula V and a compound
of formula XI



10

15

20

25

These intermedi ates of fornmula Xli| are prepared from
conpounds of the fornmula VIII by hydrolysis. The

w@onvdirzilans under which the hydrolysis i s carrPEHEP®O$/006292

depend on the nature of the group R2. Wen R2 is a

met hyl or ethyl group, the r&hetion is carried out in
the presence of a base, for exanple, lithium

hydr oxi de, 10 sodi um hydroxi de, or potassi um hydroxi de
in an inert solvent or diluent, for exanple, in

nmet hanol or ethanol. Wen Ns a tert-butyl group,
the reaction is carried qutyiN-tHe presence of an
acid, for exanple, a solut\on/f hydrochloric acid in
an inert solvent such as diethyl ether or dioxane, or
trifluoroacetic acid in dichloronethane. Wen R2 is a
benzyl group, the reactionforsad®€Xfi ed out by 15

hydr ogenol ysis in the presence of a noble netal

catal yst such as palladiumor platinumon a suitable
carri r sarily al
nmet hoyheraﬁiﬁ % s#é%@%tggﬁgﬁ%p@hﬁqt all groups
Y, X, or : In cases wher e the features of these

grﬂﬁp§ea@eoﬁ %ayaté Rﬂ"e&ﬁ'ﬁplés BHENOf liRite@1td aéfrnsﬁehwmﬂqtmg type

hydr ol ot her ation e
apﬁﬂdl % te‘gﬁaﬁﬂf‘s‘e@lge‘ﬁtlocﬁg%tc]%rpﬁ‘ﬁéeofm{]ﬁé Oacqhﬂfsr %f sée & g Kwong,
f o myleall OraMlkh. mxmmﬁsamsm;euyule,: ]|dSettaneJ OS2 (1997)
S act i ca
SR el ot g e S ChFR. e o Y00 8034 Bpgs Yin, 1, ot
caaib@rgl LLett. ac(|2602:)f348he">48@rMama Xl Bt zﬂedohms Chetn. Yat.e@0 (1998)
Slvation reaction is carried out in an inert

vent or diluent, for exanple, in 25
dlchloronethane di oxane, or tetrahydrofuran, in the

&g%@f erRl rdGhbd Rlal 5l MM{{Z%@H&Q i betw:
pCTERS 0629211a oe agg T s gcoup ngQr\facuon etween
d erRRA Glé dpEnu ok ‘apd P@’lbogﬁmgcaﬂ Rk fpraula &V gvherein Fg is
ac(OH A sed ¢. Q@hahpbmtr.,tat al NEetfabedroh Qletto39 (1998) 28382936; Lam,

oSt e Rh AR Ly T2 208 3280 or exanpl e by
the reaction of the acid and a chloroformate (e.g.

n‘ié ¥ & Me S BF %tlﬁ‘))du?fbnﬁ&{cbﬁﬁgﬁﬁaé%f tht E(fr%.ﬁ { ffvoRves the

er eact 1on
pemetfqnmiyrc@pweﬁ@ fy of the formryly ¥lewhesein ¥,0% ﬁ%‘h a‘terthe meaning
I e Gink 'Iieﬂefnbtei’tﬁ'e aﬁa 1 ?srbﬁ(d}h(wﬂkﬁﬁw 2P4fE12BRQ ﬁeth?ﬁ ethyl or t-
acyl azide, %ﬁ q&t reag%ag
acPuylagrquR ot aa.cavéw(l bstat% %‘r&sebﬁo toafaél)am%m the
achlesetiy@6f dgnitablrbaed Tﬂl@ reeXiany @ridad dutdn radeért eolvad or diluent

such as methanol or ethanol at temperatures between 0°C and 100°C,

conventionally at or near ambient temperature, and at a pH between 10 and 12. A
suitable base is, for example, an alcoholate, for example, sodium methylate. Instead
of generating hydroxylamine in situ, it can be released separately and can be applied
as a solution in an organic solvent, as for example an alcohol like methanol or

ethanol.
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an acid and a cyanide (e.g. diethylphosphoryl
cyani de); or the product of the 10 reaction of the

w@eiod/1zme4 a car bodii mde (e.qg. PCT/EP2005/006292

di cycl ohexyl carbodii m de), or the product of the
reaction of the acid and bi s=2%-o0xo- 3- oxazol i di nyl) -
phosphorylchlorlde The reaction is carrled out

en conventionally at bel o
RS e 3@% f5 OFyBF @%snaaaﬂ%o% Ompprisyof theeormila  is a

s Clieakttlm,eqlaftncé hia chdborgicicidsef Gegeila XH for the
activation, and the tenperature is slowy adjusted to
anbi ent tenperature. These methods are well known to
those skilled in the art. [ met hods
for the synthesis of an1des as i de
chem stry as descri bed “ON OH Met hoden
der organi schen Che XV/ 2 are also
appl i cable. 20 of the formula XIl are new
and al so subj e¢1 present invention. In the
follow ng furt bt hods for the preparation of
conmpounds |, whisek”are not explicitly shown in schene
1, are described. One alternative route for the
preparation of conmpounds of the fornula | is the
i ntroduction of O protectifognglac{ips Q for the
hydroxani ¢ acid noiety of 25 conpounds of fornula I
and a deprotection in the final reaction step to
Iﬂﬂ@ﬂﬂpépﬁhg @@ﬁb@mm@@ngﬁsd@hnﬁﬂanmndﬁmetabIe
O-protecting groups Q nay be the benzyl -
p- net hoxybenzyl -, tert- butyloxycarbonyl , trityl-, or

SiTheke GhRWRSIiats hofa$01tn|ﬁﬁatXIInﬁI'é1 répalré/d “fr&h %ﬂswﬂs of the

WO 2005/ 1
P%?%%%égﬁ%éwg ysissy Fhergon P?l&ﬁd% rt‘ﬂ@g}é the Bydselysiags carried
graotdspérnt an thetrature of ﬂieegovp ®°. Wheh R* &a aRelyd@pudyl group, the

b
r %@&cttfo(ﬁqls:rc%{ea ({%% if %ﬁe gres%ncg X gl ai@a?s f%{ S}Qirﬂé e, f:@uumehydromde,

c sediwsp drydraxides ar mntysswa:n ehydctsglda/\,ﬁn @h imesg sodtenv atrediluent, for
ar&aﬁlgl%c i3 %éﬁhml Qi‘ Q haN'G'F Whed € i qstgt%t}gl) Cg?{)% ek §8action is

hyd ro anat es, fha rotectlon rea
c &RFIoE R ﬂéfeb‘@?ﬁdm%ﬁ #h éClﬂyg)é eggmplaea gletiert of higlrochloric acid

grif Us[i}h indhe Bolvdig sI&ElQ ta@ Cdlét![igl gthet! Q)tr | Soree BZ )ﬂaﬂu&troacetlc acid in
p oxybenzy action carried qut is
yﬂ&ﬁ ﬁ%eltg’%\ i ]ﬁ ear ‘t% eg%}"lf EAEP-sthenreastion lsalcéré’r?él out by

| iHydrogenolysis in the presence of a noble metal catalyst such as palladium or

platinum on a suitable carrier, such as activated carbon. Not necessarily all methods
of hydrolysis are compatible with all groups Y, X, or R%. In cases where the features
of these groups do not allow the usage of a certain method of hydrolysis, other
methods of preparation need to be applied.

Subsequent reaction of the acids of formula XII with hydroxylamine yields the
compounds of formula I. This reaction typically involves a two-step one-pot
procedure.

In the first step, the carboxylic acid of the formula XII becomes activated. The
activation reaction is carried out in an inert solvent or diluent, for example, in

dichloromethane, dioxane, or tetrahydrofuran, in the presence of an activating
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nmet hanol or ethanol, in the presence of a noble netal
catal yst such as palladiumon a suitable carrier such

w@g00saeken, barium sul fate, or bari um car bonat BCT/BEP2005/006292

anbi ent 10 tenperature and pressure. Wen the

protecting group is the tert-23%utyl oxycarbonyl -

trityl-, or a silyl group such as the trinmethylsilyl-

or dinethyl- tert-butylsilyl-group, the reaction is .

c agerite Jughurctivatadnacigh derivatives ofe, fof ¢xampleaan tagylphalide (eg. acyl
behiueRe) fc?r%thh@qgactﬁhle%@%ﬂ LRt é(i?ﬁ{br%m@!ﬂgd chloride, (e.g.

anbi ent eratur ution of
}Wa&hﬁ%ﬂl a8 Txe aahydr r forggvf@h texarspkdahthssreacuon of the
diaeidhirld £ERI6FofSimdate 0X@nsobudyl chidrbfosghte)patidtive asied fd)ﬂﬁned for

e SpPleR Aha Eatien hibratigrd R BPERg O HistiiorSafrshs & active

buetyt, fornydd lyr thia peactibe of thectidomdddthydtsxyblreotdazoleeth auyt azide,
| '%o}nl‘?eed PfoFS %g&rﬁgl%f b? ftiléflo{'éagﬁon S?F‘ r &l% SUED 8% 889 :&%ﬁe (e.g.

i de or nmoni um elnanihn

S OIIIMWVIPhQQIﬂWTﬂ@Z@IeB mquirfefméﬂeform@d fq’feft}fém@hb}{ t}le agdction of

DA £64 I RG STpHde gr&lee IPHHIRLSL 2 Noplihe PEOURE of the

Y, X a . tu o]
grf%%?&?ndzfn’fh@ atd a0l F?é igidede g igElo leﬁeﬂm@é@lfi??g or the
g rp@éi@uct otdfer ther OlteQ@tIdrﬁ gofr @h&ps a@do raft h@fs- Zﬂ@}tdﬂ?;)-@iaz@ﬁdmyl)-

ar.at i 0 be appli ed. d of f | a
P Ao EROBAE The TR R . HSEHE ops G BnaSEC ahd 60°C,
s uppuodrtedakhyattdadslos: 0°C, 5-t hi ophenedi carboxylic acid is
reacted with a 25 hydroxyl am ne noiety (-O NH2) bound

to a resin, %i hydroxyl am ne Wang resin or
hyid rtbe<§ﬂ|calmd step. nydrixylaoning ispidded & thetselutionnatahe temperature used

r 5! febRupdidty 9he Weﬁmp@?dt@re i IR wlp 85aREd @@51}?193%}‘1{ 'te(fnperature

acid nolety IS reacted ne_ of formy
| [ihese ehads Arepvelxkagren mttlwa@gﬂﬁ SHeimbs AFtnép E’@F?lﬁlédaﬂ methods
hebeithd ejhesia bl anddéchy esenin p%ptl&éllchékbis&yf andésceibal in e.g.

g SG her ei nbef.ore st.an

fﬁ%Lﬁ? ReVeE SR et DUEP b dFTEa VAo Ry | Hnd XVI2 are
applléple. " Met hoden der organi schen Cheme", Vols.

)&01 and XV/ 2. Optionally, the present functiona

group Fg is reacted wth a conmpound of the genera

f draropeunds ofithafermuleiXihare newandadsorssbisctif thepresent invention.

descrlbed her ei nbef ore and G represents a suitable

functignal group, as defi above. This_can be ne._ .

adndbe del qy@ag.f\art%@cmp f rlt)he nAeP DBy 05 i%&ounddﬁ, which are

PGbh ERARAD, HOGAIR schedik 1\btealeséribed, the hydroxam c acid
is |iberated fromthe solid support. This can be done

One alternative route for the preparation of compounds of the formula I is the
introduction of O-protecting groups Q for the hydroxamic acid moiety of
compounds of formula I and a deprotection in the final reaction step to liberate the

compounds of formula I.

Suitable O-protecting groups Q may be the benzyl-, p-methoxybenzyl-, tert-
butyloxycarbonyl-, trityl-, or silyl groups such as the trimethylsilyl- or dimethyl-
tert-butylsilyl-group.
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for exanple with TFA. Typically, the cleavage of the
hydroxam ¢ acids is achieved by treatnent of the

wo e®sn2mB4 h 50% TFA i n di chl oromet hane in t he PCEERI0£006292

of triisopropyl silane at anbient tenperature. The
crude products can be purifiedbby 5 LCGM, if
necessary A nethod for the production of pure (R)-and

enaqf rs of formula |, includes, the_enpl oynment
ehse ArPLPCliRg BTONRF MRS Btermgaidas A5 oy Tlggn pslogous

WI ﬂebkttibntlbﬁtesamiekt_ﬁﬂie& 11Q§echbﬁ (@QWE@ﬂW&lo@én ff‘ﬁ%f@ﬂéﬁhs lan &§drolysis

detsc I bed abo (‘%HA%) Q é é{

anSt A& FOHEIRG 1%‘?‘ 1?3?%‘8%1 FoATeACURreg ap )re%fﬁ“di with Q-O-

( SYHe hatiteidesteedsOgirotectedphydridamafesf ormula | is the

synthesi s of racem c conpounds according to nethods

(1-1) to (4-2). The racenmates can be separated

s ublectinad rdepgpteqﬁm 1sacttons epmied @ntelepemh orithé érpetdfahe protecting

StAg8 Of/VhteH el:hE @JcecﬂﬁQ %Hﬁfps is04 b‘éﬁ'@rl-p bf ﬁ)uﬁ‘é&lro kgécnzyl group, the

formu sepa atron can orrre

a
cHie F%%g?ufoﬁ dregegpkypiyin élallneré é@lvgrtépab 3 iy elcghol like

phﬁ@tihhﬂélldt%ﬂﬁﬁ@l én U5 Figschié 6ﬂbh@ol@ﬁie|tz£l%hﬂ s@&fch‘é?paﬂadlum on
%g t abl e uent.s u

tatl t
o PP AR e ot SPBRaty i SUBLS T ok corfgpatsy g ambient
nd:emlpemured dal, prdssura (Wlgn Ghier gSpedctind/e rg@Kup is the tert-
B
or ggh%%%g)%pj trltglh aé‘:& )s%l)fl %?(#(APA%%%?%S({B& rq%éﬁjérfﬁﬂgls jof di cIs methyl-
| iguisutylelyligrenp, thaireagion GDcat8p] dvdiivethe Presermeedf acids at a
I
%%eraﬁ%eﬁéwén ZQO‘QE hels 66‘% Erégﬁg’?s ! nc‘%ﬁa 86@ amblent

irace Suitable e
artémﬁsliat‘FrFﬂTE"eaﬂﬁdn%k%lﬁéo luieptofrhydreghierirorcid in an inert solvent

I Saph apaietlyl etheLbOdiokind, 6r trifioes addtid acid 1¥1td1|é}ﬁ§romethane When
reof. Ot her net hodLB, for the sep&eat 10
S0k

PGPS BiaPak doob g Tchr e et A igRby-tert
Obeleﬂbfﬂ graagyehé ceacthorpoamalso be @mrxedmm indse pfesérte of a fluoride

f ct I.
oMt Rutn AQOBRAT Hubib Lo ARG Rbtoln B SHoan ing tvent
sesyah as dtyhqufmeﬁ@ge Nptseessevlyeall prqtmm@tgrdsps Qodrk guagpatible
byt g J@E@ okiaaa Kil ofcdsBewnat 'tH@fehea A& g&ﬁ@fs dofi? allow
ob ect of the present invention are p ar naeceu
J¥P8S GhS CHHIRI PIOHRGIES 5 nelbet pgpieding sequpscRi ¥ other

al’fﬁbthbd@(ﬁfpiepar@ﬂioﬂfﬂéedtﬁfbaﬁplblwaefI cally pure conpounds
of formula | in a mxture wth pharmaceutically

accept abl e excipients 30 and/or diluents. According
t cCempourtdseof fepads I ahnt i ibeverpied whkr eeth®dprafvioliddphase

a sﬁﬁg&%ﬂm Ig&nthesis. 2,5-thiophenedicarboxylic acid is reacted with a
hydroxylamine moiety (-O-NH;) bound to a resin, e.g. hydroxylamine Wang resin
or hydroxylamine 2-chlorotrityl resin to form a resin-bound hydroxamic acid. The
second carboxylic acid moiety is reacted with an amine of formula VII or III,
wherein Y, X and R! have the meaning defined hereinbefore and Fg represents a
suitable functional group as described hereinbefore, by standard methods of amide
bond formation as described in e.g. Houben-Weyl, “Methoden der organischen
Chemie”, Vols. XV/1 and XV/2. Optionally, the present functional group Fg is
reacted with a compound of the general formula X, wherein ring Y has the meaning
as described hereinbefore and G represents a suitable functional group as defined

above. This can be done as described in section (3-1).
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contai ning one or nore enantionerically pure conpounds
of the formula | as WD 2005/ 121134 PCT/ EP2005/ 006292

WO 2®@saztiBye i ngredi ents together w th phar naceRCi/ERI005006292

accept abl e adj uvants. Such nedi canents or

phar maceuti cal conpositions m@y-be. in a form

suitable for oral admnistration, for exanple as

tabl ets, coated tablets, %éggees capsules sol ut.i ons
1

endte tBissths hydipspmitsacishis libersfedfzorihesolid sunpertt This san be done

(i fos leitethpg viint TRX TR, t}ﬁttb&u&g@rtﬁfqu% dlﬂ&)txﬁﬁw&@&!d #fachieved
I travascul ar i nfusjo Paﬁ:a st.e uti.on

L BRasRt OF thriAed) it SichlerR e bt pagsence of
antrmolpwmmﬂamk at adien rtelflpératlrredﬂﬁd cradeprodiictsadandie @asified by

a Ssptor These pharnaceutical preparations can
éﬁgﬂﬁﬁéf%e%¥%y processi ng the conpounds according to

this invention with pharmaceutically inert, inorganic

OF A Ofy @R Cfof AhE ﬁlbaucthﬁf P Sfure GR) Andt &) ace!ﬂaﬁﬁoﬂlgrs of formula I

derivatives thereof stear| c aclds or
an@ckuges ﬁeI@éanaﬁn%‘ét Qfs%nﬂpmerlcvélmmp @mipes efj formulas I or

c awfthlﬁrtﬁe fspthésaPbeths cofpaduads baRrfiuta I & ageabeRasbvaan dection
dg@_ Z}ggapsules Sui table carriers for soft

psul es are, for exanple, vegetable oils,
waxes, fats, sem-solid and quuid pol yol's and the

like. , Depe ng{ eﬁ% doE tﬂ? ??ép%{a‘%mﬁ%l 9f &)G?e L 3}48 @t} n%@trl]omers

no carriers equir
of cognpqunts qfeﬂoamuhel caplsm isethesu pf a@leen@ &pmp@usd$ @ﬁcordmg to

t hﬁe@{oﬁgléftl? QH ( @fZ)S?hf’%&ﬂ?&tén&nSﬂé %gget éﬁr%bsgﬂenﬂg d1nto both

exanpl e, wa é@ ycero
¢ rRSPHRECTsSant HEIRE. Gr e ST Ge fingl ppeosiisr prdhe rrrecursors of

foforﬁliﬁﬁmillé‘ TH@ts!é ﬁhtlgﬁ &h?lr %i@nﬁéi‘f%*nltleﬁt vaaEE@maft@grﬁphy on an
sem = 1] qul or | po ol S an e | Ke
> Paelticd sFrireprrati e POt SaRr it doig STl ptically active

presionaat phiess with| sufiiablezebuesits. Saalsle aalpltllca]];Ieztcvae seiftibhay phases
2980k e GOS0 Sftie FUESHERIL S, CRRLAIAM Brcls Chialpak OTIOP,

flavo
bulBal@r)s ceftalod 0y aandnses emrsam caoronthates s(e gT Hélwaimk AD Daicel

al GRemRA ﬁidﬂsﬁitek k. oﬁﬂﬁracél @DQ_@@HDQ@AU @hﬂ@éd‘ @/@Y Baker) or

substances Phar naceut | cal 0sitio

t hethews| (e @wCrgrnpaks Bsiqehgr Eaira Oy Bﬂdﬂsr)etsult&ble@haﬁatmadude,
of biltQir b Eirhitdd tdShekhik, hgptéﬂé] ¥eHa@bl isbBEipaB6l, 4@t itrilé water and

Crr%%(gcgges tlhereofe OStggrI }'Ine’chod8 for the separation of enantiomers can also be
applied, like the formation of diastereomeric compounds from compounds of the
formula I together with other optically active compounds, e.g. camphorsulfonic
acid or brucin, and separation of these diastereomeric compounds, followed by the

liberation from the optically active agent.

An object of the present invention are pharmaceutical compositions containing a
pharmacologically effective amount of one or more enantiomerically pure
compounds of formula I in a mixture with pharmaceutically acceptable excipients

and/or diluents.

According to a further aspect of the invention there is provided a medicament

containing one or more enantiomerically pure compounds of the formula I as
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4 Povidone K30 5 6 5 Magnesium Stearate 1 1 Tot al
Wi ght 140 150 WO 2005/ 121134 PCT/ EP2005/ 006292 - 29-

woemsazuseL: 1. Mx Itens 1, 2 and 3 in a suit aBERRE006292

for 15 mnutes. 2. Ganulate the powder m x from Step

1 with 20% Povi done K30 Sol ut2®n (Item 4). 5 3. Dry

the granulation from Step 2 at 50 C. 4. Pass the

granul ation from Step 3 through a suitable m I'1ing
e@giiysengrediests mgethenewith ephasmageutisallyriaceepipble adjuvants. Such

grrﬁé&'&a%‘ién@@o%ﬁﬁn‘f‘acéﬂ?’caﬂ’bc’fmﬁ@ﬁh@nﬂnﬁ?%@%n a formCRABEbRSSr oral
he granul ati on from St e%égaon a sulplgabl e press.

aRRis rg)thcg}, Helk eXpnaRle ps reoptednta tsedbageeé, capsules, solutions

Me@isiSkS RN Sh@@nﬁ(f)nd; hﬁ)rC PaTRARAS injastidsdi (1ﬁgluﬂﬁ1g intravenous,
mc r - SUS

t Pt ium o prefa e S REASGRT dsnf ey spfution,
7 sBspemsion iof iesa] gei; doi tm@lddl:a(hﬁnflﬁradmn)as perointment or oream or for

R S e it g o o

n)obteﬁmrd ehy HoPersying cth@plcpm@ou ngings Sobéliglsinpertiorn with
' gﬁﬁ@d’euﬁéaﬂ @értm“ﬁl&%gnil&e@f otk aﬁﬁé |c'aﬁféi|s Redcedsh, Rbid Starch or

the preparation o i cal
jBags dhere ﬁ%}F,astmc aets Orveéﬁ é’dP .ﬁwolﬂ%wnsbe rfsed, for

b Qkilhilef haskeh \hitrfers3 @org taleAS Scoh&ﬂdﬁtbleﬂd, shegcee dnwl Halid gelatine

spat u el atine vehicl

t.
DAL AN L EX B8 bl il 6 S0 RIS Vgetable o,
v ovaxex dats, seappele] andiliquidppdoli andathedikai Depehditg dmothe nature of

Lgﬁ?éctg{e sglggttaﬁ&nno c%ﬂ?rscﬁ'@t ﬁ?\{v@ve}?ﬁfsugﬂﬁ &t @%n J:ﬁ"e case of soft

suspen i on
wegslatine gapswles.agtitablef qapmers Her Beagedygtion efiselutippe ead gyrups are,
Figof &ra Qva'ﬁ@r 61 éls,f ifc‘e?d‘l Vé%@ﬂagﬁroﬂ HRUBE GRe. tS‘i?utﬁble carners for
recip Vi al nat 4 dur |
SHBP%%torlswea ferm %t%raaﬁg ﬁ? @gﬁswa%eé, %rsv sergy-liquid or
f ilig@ald pelyolsendtheli&e. m . 25 After hoanenlsatlon t he
content was determned by HPLC to be 45.7 ng/m  which

corresponds to a yield of 95 % The m cro-suspension
wékhegihatmadtuticdl préBraions can, moreover, contain preservatives, solubilizers,

stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.

Pharmaceutical compositions can comprise the following:

Item Ingredients Mg/Tablet
1 Compound of formula (I) 25 100
2 Anhydrous Lactose 73 35
3 Croscarmellose Sodium 6 8
4 Povidone K30 5 6
5 Magnesium Stearate 1 1

Total Weight 140 150
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m to give a final concentration of 40 ng/m . The
obt ai ned spherical, granule-like particles show

walc@sreass between 1 and 5 pm as determ ned byPCT/EP2005/006292

m croscopy. For storage, the mcro-suspension was
filled into sterile vials, capgped, |abelled and kept
30 at -20C. Before use, the m cro-suspension nust be
honogeni sed vi gorously by vortex. WO 2005/121134
PEroembues/ 006292 - 30 The thi ophene derivative wll
normal |y be adm ni st ered to a warm bl ooded ani mal at

a unit se thin the r .5-500 er square

et erMHglg %\Weza ”6?3 nesuity lxer fIgr 25 gg‘&‘gﬁe%m mat el y

0.21- Mnﬁbkd@le posder tolist ﬁ*omﬂt@ﬂ i thp209% iPdeidofe K30 Solution (Item
t her a@euti cally- effective dose. A unit dose form such

as a vablet or capsule will usually contain, for 5
exianPy the gBdukgiooffrane Stepe atABT €di ent. Preferably a

o OB grdhudigifor] £0AS:H 4 daddlh o SR i BTN e
depertidipe It@m)ﬁ tqﬂ@mﬂgd gltainéhflea Steprfeanshmi fou p aninptest e

of 6. admbipfdsd Bleigbihulaidm ftdie S&e%\f%ﬂﬁ.\iulﬁhfblet ss. | 1 1 ness
bei ng treated. ACCOI‘dI ngly the opti num dosage nmay be

determ ned by the practitioner who is treating any
pa&tﬁdthui ﬂﬁarﬁﬁtémfa‘hl prkParktiad ieeg| a)gil@alsuthismhtqf tH'éJcompounds

O\é\é)rtdlﬂ%q f | Vluﬁey 1940 LRES %&‘H"rﬁﬁ% s&%%g{ld %oﬁowbnlgamatenals

RET? ef 1 EPS on carcrn
cewetrelusewb was eval uat ed usi ng a standard MIT-assay.
MIT (3-(4,5-dinet hyIthi azol - 2-yl) -2, 5-di phenyl
tetrazol i um broni de) wi dely used for th

qu%mmqtla@us\/@lmremmt% dﬁo‘élﬁeé vaelatiagi Xk 20f @é@@n)operu fnjection
v Vi (disQol¥&d, Cﬁﬁ&@f Qi 4 ipvid ¥zObf DUWBDE ! mogitd Eiutoa_lﬁféd%sﬁﬁé&s 't(§ustom
ase e C \Y) e oW, etr i.um.sal
Wﬂ% ’Pﬁs’thp S 150 w%ﬁagﬁﬂ E?@é aiogpbyg’rrweé}s& gless hepy avith a
cahhmeteFofo 25leiraiahd hegtariRsdal RaschimillsL. V., et al ., J.
Natl. Cancer Inst. 82 (1990) 1113-1118. V\e pr oceeded

as follows: HT-29 cells (human col on carci noma cell
| i Fre, tha\pG@aration ¢iEBYEE)] batehed2d4inng obt eempouriPd fofeul (1) were

t
%ﬁ%lol;m gv %N@;Ugéltﬂle ﬂgﬁ(sgxlen?%'r%br g%&}s bedds; N?Csapemﬁ% with a
F49P3151 'emesﬁ)vorwxw oew 8 ml gl atlmemeluﬁlp ﬁ«@fmﬂd éﬁﬁ) gaqhhatle. The

1Q£btﬂésrrdver%tvbe@kéant@pﬁéd(and wapp&t fneﬂulfrmﬁmﬂ foyli foF ﬁgﬁrprotectlon
Ca{,h . 15140 gr %leep ass /t he 1vl\‘ﬁrrg seeded
oot Mo Pileddor Yok s L/ Kghtoh mill The miggrsspension
rradasumen/kbctrhttedrfﬁ)m thabeadsheith two layers of filter (100 pm) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g during two minutes

and including six washing steps, to give a final volume of 130 ml.

After homogenisation, the content was determined by HPLC to be 45.7 mg/ml
which corresponds to a yield of 95 %. The micro-suspension was diluted with 18.6
ml to give a final concentration of 40 mg/ml. The obtained spherical, granule-like
particles show diameters between 1 and 5 um as determined by microscopy. For
storage, the micro-suspension was filled into sterile vials, capped, labelled and kept
at -20°C. Before use, the micro-suspension must be homogenised vigorously by

vortex.
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conmpounds (di ssolved 10 mMin DVSO were added in
various concentrations 25 ranging from30 Mto 1.5 nM

wWQ@\Rdoen2834days, the MIT assay was done mainly BCUBPII0FE6292

to the instructions of the manufacturer (Cell
proliferation kit |, MIT, f¢d0nrRoche Ml ecul ar
Bi ochem cals). In brief : MT | abeling reagent was

added to_ a final concentration of 0.5 ng/n, added
anbhs thiaphanederivgtiva will gormallybead ny%stemtto Dwpimlearded animal

| Nl RRe Withk ﬂl’l@rrﬂ’ﬂl 5- %W%ﬁe&hﬁ%%&e%@dyf REEGhe animal,
After 30 addltlon of /g sol [iZatign sol ution (20%

Sdefr @rPiosHRSY &iilPQ rae 1songymally; pueyidley getherapeutically-
pl e’ffeeﬁve\/\dﬁse A oslt bﬁ%@fbrﬁﬂﬁfeﬁlal bftalﬂ&t &7ca§su15%]m§1allf\f:&1ﬁﬁm, for

f th t Vi ct
(SRR e e SR FROEBNG, S At e gpoasgy 1100
nnmgkg i@ @ﬁf@ld}@dlﬁéwléﬁfl thezia0p /dﬁ%ﬁzﬂnnece@shrﬂ-‘y be euak depending

ﬂhlﬁn&lg pa%ftféa{e\ﬂ' tp%?&%lﬁar rgﬁft‘él df %dhl'i]m?trgc?% gﬂ% fhe ggvérpr? of the

d| lll@@ss |b9m@drqaéqdaﬁé§0ndmglm éleatvmlmlmcﬁosw wRE be @btemmmed by the

r eskitiidigr ivhe'm ttréh%ng%g BhiticaBt ber@f the purple
formazan crystals erm natron of 1CO0 was done

using XL-fit (XLfit software (ID Business Solution 5

LtEha.rm@cki)lb? dlactigy rey, UK)). The reference conmpound
has the following structure: O OH HO Conpounds
according to this invention 1C0 HT29 [M Reference

colhip dlmdthle.atﬁvityaxﬁlh'p Icem@oﬁﬂdih@ﬂrdir@d@rtbisén@enﬁoﬁ thikir effects on

EPLER didy eIy PIATR 030 § Sl PyFPr sy

ac¥diaf M‘Lﬁtﬂlmﬂgﬂdﬁw@nﬁ’ﬁr@ﬁ ﬂ@msylr@n@mlmm thr@mn@) is widely

t h@éeﬂ &dif Qﬁé Qﬁ‘aﬂﬁtﬁh‘én Qief@ﬁ‘l‘ﬁ%t%ha%% hﬂBtcﬁié 'éﬂ}cﬁﬁ’a%r in vitro
ev | uat ed r% [ 1 % 3 ah cluenc
?msensmvrcy o umor ce S. e assay 1s based on the cleavage of the yellow

tetrazohum salt (MTT ) to purple formazan crystals by metabolic active cells. For
details, see Rubinstein, L.V., et al., J. Natl. Cancer Inst. 82 (1990) 1113-1118.

We proceeded as follows: HT-29 cells (human colon carcinoma cell line, ATCC-
No. HTB-38) were cultivated in RPMI 1640 medium with GlutaMAX™ 1
(Invitrogen, Cat-No. 61870-010), 2.5 % fetal calf serum (FCS, Sigma Cat-No. F4135
(FBS)), 2 mM glutamine, 100 units/ml penicillin, 100 pg/ml streptomycin (=
Pen/Strep from Invitrogen Cat. No. 15140). For the assay the cells were seeded in
384 well plates, 900 cells per well, in the same medium. At the next day, the
compounds (dissolved 10 mM in DMSO) were added in various concentrations
ranging from 30 pM to 1.5 nM. After 5 days, the MTT assay was done mainly
according to the instructions of the manufacturer (Cell proliferation kit I, MTT,
from Roche Molecular Biochemicals). In brief : MTT labeling reagent was added to
a final concentration of 0.5 mg/ml, added and incubated for 4 hrs at 37 °C, 5%
CO2. During this incubation time purple formazan crystals are formed. After
addition of the solubilization solution (20% Sodium Dodecyl Sulfate (SDS) in 0.02
M HCI) the plates were incubated overnight at 37 °C, 5% CO2. After careful
mixing, the plates were measured in Victor 2 (scanning multiwell

spectrophotometer, Wallac) at 550 nm.
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The function of histone deacetylase (HDAC) is the
deacetyl ation of lysines in e.g. histone H4. A

w@epsizla3of 17 ami no aci ds derived from hi st onECHEP285006292

| abel ed with tetranmethylrhodam ne (TAVRA,

fl uorophore, Invitrogen) at tBé-C-terminus and 15

QSY-7TM (qguencher dye, Invitrogen) at the N-term nus

and was used as_a substrate (TAMRA - first 17 as of

hi 4 tdsReasqqin. memhen) of Irgpg slln gesulbnine 8 ylegtepssningtheHoet, metabolic

t rwleﬂ;z ymehé_yﬁnﬂel '$hé1bl|e@re£éé &t ¥Q:ohléﬁté§edét thed@ndddRlof purple
l.0SS. O t he ch_effect

Iys Th uIt

an‘iﬂ) %P’rhl GSHh %@c eS bilizsfion| gfj thet PUFP q%f fonpyagarycrystals.
cdaqztennmaumesm(t%) w3 ddﬂWLﬁin%f)legt ()G'_Cﬁih us&wﬁﬁmﬁpﬁaﬁmbﬁ Solution
n c ate an t he quench effect
pg%glgﬁﬁﬁﬁgf§§535§?§g134 PCT/ EP2005/ 006292 -32 For

dose response curves, 10 concentrations were diluted

1 Aedkedi I ution were put
|é?g§%§%%k€30ﬁ$gé&iﬁ%ﬁ%éa%FWQ %gie. fo | HDAC were

added (reconbi nant HDAC- 1 purlfied from HEK 293 cel ls
(human enbryoni ¢ kidney cell line transfornmed by

Adenovi rus 5 fragnent ATEC- No. 5 L 1573); enzyne

I Vi preparation). 10

i nal

st ocNHol ution

| peptide substratenas
concentration,
di luted 1: 1000 fte090 mn

i ncubati on at tenperature, the reaction was
stopped by addition of 20 | test buffer including 3
g/m Lys C and 0.075% Sodi um Dodecyl Sulfate (SDS).
After overni ght incubation the fluorescence 10 signal

JiGd oz IR 0%%3.?“""“%8 450 L?v}m el BT20 (WM s

o UT LAY AN T II

dqugmgﬂlcs)mp‘oundde) -treated dontrol wells 1.2 100%

— ~

%%ﬂ@f Qltlon of conpound tlreated wells ¢§7

a.
ol ; 10049
acttateo—tn—reratt-oh—+t6 © Based—on—10

ddiremple &ili ons an 1 C50 curve i|s gener at ed Uylhsing

)Lg)gam}k%m ist17 software (1D Bysiness Sol ut |<©rioLt d.

[ [VAWAY ‘Il_

C T Iy f £
pUT 1 Ul u, DUl 1T TY, UNJ T I Dl ot Ter—usea:

i Bxempdes @18, 26hM 4- ( 2- hvdroxvet hyl ) -1- 0.10-0.50

pi per azi neet hanesul fonic acid (HEPES) pH8, 10 nM Nad ,
10% cerol, 0.005 % Tritgn X100TM 0.1 mV
et%/géﬁ% dsmppstate fheREVItE Ogéhedcoewmfls ageordiggytethis dpvention
c ais [rapyet imyﬁb)lwhs? Shéik r&efe&tT&EB)stodéS@edcawageeﬁlhlb’iéAn Rk levaluated
pl at es gPIac qlner 077

using the followilg biochemicdl quenc assdy:

The function of histone deacetylase (HDAC) is the deacetylation of lysines in e.g.
histone H4. A peptide of 17 amino acids derived from histone H4 was labeled with
tetramethylrhodamine (TAMRA, fluorophore, Invitrogen) at the C-terminus and
QSY-7"™ (quencher dye, Invitrogen) at the N-terminus and was used as a substrate
(TAMRA - first 17 aa of histone H4 - QSY7). Following deacetylation by HDAC,
the enzyme Lys C is able to cleave the peptide after lysine. This results in a loss of
the quench effect and a high fluorescence signal. Inhibition of HDAC by
compounds results in low signals because Lys C could not cleave the substrate and
the quench effect persists.
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20 The reference conmpound has the follow ng structure.
OO S NIt) Aur N H Conpounds according to this

wo pweneian | C50 HDAC quench assay [nM  Ref er ePCBEP2005/006292

conmpound 3. 12 Exanple 2-8 2.52 Exanple 3-12 4.11
Exanpl es 2-18, 4-3 < 3.00 Exadptes 1-2,3-9,4-1
3.00-6.00 WO 2005/121134 PCT/ EP2005/ 006292 -33 An

enbod nment of the present invention is_a nmedi cament
asF UA9SASEPRBPLFHBES dPeconcenrations wesniddpterohs émr&negm? 30 pM.

celd mrtbﬁipd‘u@aamuﬁan yeré gdumw eachofrelhi bﬁ& 98Lwalk lay.é abi | ATHDAC

o ntdded, ditep Bt o RRRRST SO 49 cells (buman

h eamimybmtdriéneyf odll lihe ttansfatmedh ﬂ)yozﬁdmﬁhas nﬁagjﬁeﬂti} €ATCC-No.

h 1. .
DR 9898 LA APRRL e AL Sl RO pepi

assubletrata e\@s afldede( lntu\éffumé coragntratientdegaeifnm binMatubrsolution

104iftedd I_l 1800 1 st BHH’&?“ HRE&I 9(P§n1ﬁ hﬁcﬁ ﬁ&? nt b elﬁfh'pgﬁture, the

is a nedi canent i ned EIn ore
t rré%&tlf?éln‘t’aSo%‘ORRﬂd dﬂﬁ(éla@f u fighu eﬁrﬂ@féwanw pg/ml Lys C and

I L0796 SodlﬁhDDﬁﬁé‘tyl SLﬂfa@éj(dS@'S) Aﬁ@rtﬁf%ﬁﬁéht(inafﬂ'atl@ﬂ @d Blbrescence

TR iognt MM oS qmEBRRGh Y lorr oo Nles cfbeprian 44 nim

pLHmlsmm'lTﬁ@(D,lnd:S ‘Blie ©dP.mAITAMBOS (dnmttﬂnglsnﬁmudaeﬁm&l @ntrol wells is
r‘rBﬁI)log/a QFJU{O%HB%EU&IP& (34 H{Eoglha tr%gﬁﬁ eﬁlkI ﬁocralcﬁﬁkedl in relatrllon to 100%.

pr roliPera {one “ace
s dpaged @mot0 @en¢entr¥éon~°an@t1ﬁéﬁ QSO gravatatest bV hisingr BE86t (XLt

| TR AID st ISR N foriErey SORLI O [ Cal |y

pure conpounds of forrmula | for acture of
medi canents for treatnment of cancer

Test buffer wused: a mixture of 10mM  4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES) pHS, 10 mM NaCl, 10% Glycerol, 0.005 %
Triton X100™, 0.1 mM ethylenediaminetetraacetic acid (EDTA), 0.1 mM Tris(2-
carboxyethyl)phosphine (TCEP). Used plates: 384 well plates (black, Greiner,
781077).

The reference compound has the following structure.

Iz

—

Sy
pra
xI

Compounds according to this invention IC50 HDAC quench assay [nM]
Reference compound 3.12
Example 2-8 2.52
Example 3-12 4,11
Examples 2-18, 4-3 <3.00
Examples 1-2, 3-9, 4-1 3.00 - 6.00
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20 Yet anot her enbodi ment of the present invention is
the use of one or nore enantionerically pure

weorpoemas of formula | for the manufacture of PCT/EP2005/006292

medi canents for treatnent of colon-, breast-, |ung-,
prostate-, rectal -, stomach-;33bl adder-, pancreatic-
or ovarian cancer. Yet another enbodi nent of the
present invention is the use of one or nore 25
enantionerically pure conmpounds of fornmula I for the

W?&%ﬁh%ﬁ&fn@erﬁfof tﬁ@ﬂe&%ﬂﬁﬁ%ﬁtii@{s_atrh%bﬁﬁéﬁt, of ddmeea hasifbefore,
gofG}S El%zij} ?é&g;%ﬂw%l%@%tob%z iis}éﬁétg}rgoqﬁ,v}g;tone acetylation in

endabthiussitceldf t he present invention is a method for
inhibiting tunmor <cell proliferation by induction of

hi st one acetylation in a tunor cell, due to

adhmothst enibegdiments af dhe¢ urresent éhvendioneisf ectiedizamenunds defined
of BB h&Rldsih R hati
7 o A0RLBbrIE AR ATEY hERNRths T e BRMRBIRERe Bbd Iymphatic
asyyéi€ém.of the invention there is provided a nethod for
produci ng an anti-cell- proliferation effect in a

war my bl ooded anijal , such as man, in need of ..such

¢ PRl RRRIETAERCEREHS /It IBE PIEHR b UEBROM ¢S ¢ JRedifament; Apfetined
anhetihbefore/ forah®tiBitnzht afcanesrant i omerical ly pure

t hi ophene derivative as defined herei nbefore.

Therefore, still another enbodi ment of the present

i nStéhtnether smbhdimetthafdthaspreskdt deeotivhed aabwdisament as defined
V\’hl%r ik b&%?e thfmcFe ' ﬁea‘fﬂlleﬂp 'oﬁ &{1 -§H§ aslt-l;I nﬂfnﬁ—, grostate-, rectal-,
prostate-, rectal-, stonach-, adder -, paficreati c-

or stowaeh-ahladdesodancisatioodionyiancaaceror e pr ef er r ed

aspect of the present invention there is provided an
engntiongerically. pure _conmpound of the forpula I as

det FineRPthe; %‘PEB%‘F‘E‘%“% of ofhe jgsent ﬁn‘éFnﬁ’QPh’dd%gfusFr PRt more
of erddn€iohi¢rmallyorpwaei Rampbonds bof thenahyl. ¢ ey emanwfadttre of
found. t hat. the.said,conpoynds of,the.pr I nventi on.
poRedickmBhs of uE thAREIPRNEDr ok pAERLASERY AdUER0b o Ristone
beddegilatbntio saiditemof cdln t hei r hi st one deacetyl ase
inhibitory activity. Accordingly the conmpounds of the

present jnvention provide a nethod for treating the
pr ¢t prother embediment  of it Prewnt dnvertiony isi thgl Yset Pfleone or more

enainkioARFicAR | purbUIcBmpOIRAUNGES RBfmuhd PoeSe manufacture of
i nvention ar.e exgec“&% to be 20 useful in the

t r Bgticamenifor IR BPSYi di ng an anti-proliferative

ef f ect,
Yet another embodiment of the present invention is the use of one or more
enantiomerically pure compounds of formulal for the manufacture of
medicaments for treatment of colon-, breast-, lung-, prostate-, rectal-, stomach-,

bladder-, pancreatic- or ovarian cancer.

Yet another embodiment of the present invention is the use of one or more
enantiomerically pure compounds of formula I for the manufacture of
medicaments for treatment of neoplasms of the hematopoetic and lymphatic

system.
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particularly in the treatnment of cancers of the
breast, lung, colon, rectum stomach, prostate,

whb@dderi34 pancreas and ovary. It is in additi oPCT/EP2005/006292

expected that a derivative of the present invention

wi || possess activity agai nst3&-range of | eukem as,

| ynphoid nmalignancies and solid tunors such as

carci nonmas and sarconmas in tissues such as 25 the

| i%ranoﬂbiezjcmpodimqmg vhthe pragnpmventéarsis aThethod for inhibiting tumor
and]- ﬁ%hferzpc{dﬂ ib eﬁlﬁhbt%h topfqﬁ&ﬂﬁ‘@ tac&?lfahﬂﬁ’ dnhg rtﬁhﬂﬁ’ edell! Qe to

may applied as_a sole her ap may 1 nvolve, In
opdimméieﬁrms tpesaifli GyRen eceéie @y £ %feofarrtq\@tu Al eoig o, more

O%aﬁﬁorﬁEﬁ&HQtJJiﬁé cafipouhd§1ef fosmb&tlama&dnfgwo £ f@Mr Geature of
those sel e for . exa i nhibitors

fraom m.t o c
1sea>§3%|o IHBfIgg)tni ﬁlgre ngp&%qgﬁqe z}] aleg‘g:@:] pr? c1ng an antl—cell—
e)q&r}hfeeati'ﬁﬁ efft phad warneblobdgl atinmelamnch as man, in need of such
cy h ide: i nhji. f r I
éea%gla gf)lz‘é:?%grfs& %&ﬁlhgge% to '&18 ?ﬁrﬁ of&%ﬁx‘?e”%’m%(%r}t of an
emnpt1@rn§n1¢dﬂu@|uwﬂm ene derypsize asac&ﬁﬁmled helyze
ar abi nosi de and hydroxyurea or for exanple
i ntercal ating nti bi ot r. exanpl e, adriamyci n and
bl Ehsmgieran still g tqrﬂhﬂda Bt o e pessesogrentiongys the method as

PCHE/S&R%@(){HOQQGQQ&QH B exasplsecdlons iedstphundNProstate-, rectal-,

th bi t tab f
SRS DGR or SRR Mo b 1

exanple et oposi de; biological response nodifiers, for
1?(%3?)1&@11{1# g& g :?;So%r g)??;feﬁ&g ?% Ly ofllﬁé E}%@&ﬁ flmte%rtloﬁ%ﬁl%@ is provided an

arﬂnaah@lm@g@l;lg pue lsompopnad of ;&gmbrmglal as defined herembefore for use

o 3-ihdr &EHI%H%Q%YI{‘I&W ahap Yl'u)na% J}%ﬁﬁﬁﬂybo%{y'@iﬁ&lagg‘ WelHabe now

uor gnet hyl) ﬁéfplonanl i de, or other ape
adenns iy tb?‘| plog e ds e e deseRt IWﬁnUOExHﬁ%FSé anti-cell-

Bferatfdnl ]ﬁ%gﬁﬂt% whidl aethelievedf toQze ey thétt A&He deacetylase

mann \ A. Rosenbe
ScHbiory fstiyi g dinguhe BOmpr SHE S thd peroniapgnton provide a
canp‘uhjodt fdrr aedatingt theayprbkferationewé dmblignemy odllst Meccordingly the

SRR AL B B SR e o
thulss fubsipeche tofatmpet jofiveancerodyt providing o @mnderohgratlve effect,

ﬁ?}; Gk tRLYQFM of Q%fs' o‘f'tHQbﬁastt llﬁhg%%ﬁe rectum, stomach,
|vat| rei nbef or

e RToAten PGS HBICres 9P Do 1S (LA OPECRR A geperivative of

q_ﬁﬂh@ f;ﬁl&@ﬁtofn@eﬁt@dn WﬁlEpﬁQEdsQﬂcﬁht)f iQaisia l’ﬁmgkf ofCl@ﬁl&Qﬁlas, lyrnph01d
e L0

[ | ow es an references rovi.ded
a1 B GRS TR TS PPy CHEPROARE FHOBIS 5 oo guch as
t rthe liserpkidneyf, prdutath and pswdredsort h i n t he appended
clains. It is

The anti-cell-proliferation treatment defined hereinbefore may be applied as a sole
therapy or may involve, in addition to the thiophene derivative of the invention,
one or more other anti-tumor substances, for example those selected from, for
example, mitotic inhibitors, for example vinblastine; alkylating agents, for example
cis-platin, carboplatin and cyclophosphamide; inhibitors of microtubule assembly,
like paclitaxel or other taxanes; antimetabolites, for example 5-fluorouracil,
capecitabine, cytosine arabinoside and hydroxyurea, or, for example, intercalating

antibiotics, for example adriamycin and bleomycin; immunostimulants, for
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understood that nodifications can be nmade in the
procedures set forth without departing fromthe

wa@piosiiz1ied the invention. Exanple 1 20 Step 1:PCT/EP2005/006292

(R)-5-[1-(4-Brono-phenyl ) -et hyl car banoyl ] -t hi ophene- 2-
carboxylic acid nethyl ester35l0 a solution of 18.64g
(0.100mol ) thi ophene-2, 5-di carboxylic acid mononet hyl

ester in 450m di chl oronet hane, 28.76g (0.150nol)

Nex¢Bplti trattiaunsati; TONAogyyihesis anatbhtws; &g @gimcitpline; enzymes, for
h%%ﬁ%?gxeggégﬁgio {1&2 tcﬁ@ﬂsoﬁ%rals@qmlb}tors, fOJ examgle etoposide; biological

riazole 25 hydrate an
(Gemﬁwyocilﬁcrét kon skimRlewBY @ iarapeand A&'f’tt’eho@eﬁﬁ% dgr example

r Cﬁ(ﬁlﬂibestt ﬁch 2§ tadRloxfed o(lrofolL @R4rRbIk antiandrogens such as (4'-cyano-

ol MptoRh v e by s ?ifr?e@psl-ﬁ’e@rlﬂﬂ%%de%ﬂgct ed

Wigrbpidatnilidé,esr othgu &hmp&l&idC@nS@hmkl ipeincipied a8 tbscribed in, for

oaraRle GRSk MBS PRache® oL EoR) Mingqf T D Plg 1" Sumuel
wi H ¢llngkaring épavgtpw Resenderg Sthapdl, hippapotinkaven Ppwbbvheuis 1997. Such
etqﬁ ﬁgn E'ezptﬁt?eﬂ) :lﬂam(ﬁg aghlgx;led(lgy Wag'm‘ {Al esﬂﬁlméaneouﬁ Tequentlal or

anoy ophene- carboxylic ac

essﬁafrrate\ﬂbswe@ meviduad CP@PPEPE@G%V}’G@GQ@ZGH" @@osileg tepthis aspect
(F@f ’éhe ﬁmﬂenﬁén TiheRPhe rpravmkd mﬂqﬂmma@hﬁyﬂ CPFddaBD Yohprising a

E peo él‘é‘%at]%ea ! gégé/ rr&@:biﬁlﬁr%e%ngci hglrscziin refo-ll-'(e) a%d an additional

t einltlaﬂarﬁc(rtsubﬂiilNG)ak AbfirssdHiendnbgtadel factihe @O Ajpintitreadbedlt of cyncer.
di net hoxyet hane, 5.00g (0.0136np1)
(R)-5-[1-(4-brono-phenyl)- 5

etThe followmgeydthplehambteérences ezeryoyiged to zid ithi wedenstinding of the

4e r@{en‘(\’ﬁ{\f@nﬁ‘&g Sﬂe &ﬂg S (SJ el drSehidtPfs sg'LOfopﬂhrin%e 5 ed claims. It is

mperature un nitr en _at nosp her e.

3.
(mmizs%m;hat ped Pertions zalbéaeorﬁadﬁ e the PWCMS et farth| without
arﬁé&%ﬁa m3Torth SaPBHBT e Biverdtich. M aqueous sol ution of

wer e added and the m xture was heated to 75-80
C for 3 hours. After 1.25 hours, another 0.5
edidaw@dlent s of thi ophene-2-boronic acid 10 and Cs2CC3
were added to the m xture. The warmreaction m xture
was filtered, the solid was washed with ethyl acetate
arfitep be(RYGH Hef#t Broima-hherfyil)-ethgicebaeyl]- thicphene edrborykic acid
r%ﬁhﬁ%ﬁ%&%ﬂs di ssol ved in dichl oronet hane, washed with
water, dried over nmagnesium sul fate and the sol vent
was reaned The crude product was

To a solution of 18.64g (0.100mol) thiophene-2,5-dicarboxylic acid monomethyl
ester in 450ml dichloromethane, 28.76g (0.150mol) N'-(3-dimethylaminopropyl)-
N-ethylcarbodiimid hydrochloride, 22.96g (0.150mol) 1-hydroxybenzotriazole
hydrate and 15.21g (0.150mol) triethylamine were added. After 30min at room
temperature 20.00g (0.100mol) R-(+)-1-(4-Bromo-phenyl)-ethylamine were
added. The reaction mixture was stirred for 5h and then extracted with saturated
aqueous NaHCO3 solution and with water. The organic phase was dried over
MgSO4 and the solvent was evaporated. The residue was triturated with diisopropyl
ether and n-heptane to provide 30.29g (0.082mol) (R)-5-[1-(4-Bromo-phenyl)-
ethylcarbamoyl]-thiophene-2-carboxylic acid methyl ester.
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recrystallized from n-butanol/n-heptane 1:2 and dried
in vacuumto give 2.52g 15 (0.00678mol) (R -5- |

wdaz2qdAttiBpophen- 2-yl - phenyl ) - et hyl car banoyl | PCT/EP2005/006292

-t hi ophene-2- carboxylic acid nethyl ester. The title
conmpound was al so prepared i n3@n anal ogous manner to
that described in exanple 2, step 3

(m crowave- assi sted reaction). Step 3: )

( FterBi @ptheHe(4Thiogheme tibphenyd)-athiyiabanyosl bhjeptice-2-
5-dakBoxyfic b&ld -edrer 20 Y1 - phenyl ) -ethyl ] -am de}

(conpound 1-1) To a solution of 2.52g (0.00678nvl)
(R)-5-[1-(4-thiophen-2-yl -phenyl) -
etTkyh%ﬁJﬂéﬁﬁBwo]fOtd&iz%m@mﬁmi’ol)?ﬁ&MY (gﬁeﬁ’;ﬂplﬁ’os ?’Jpalladlum(O)

est e%?m{“ldllog%‘ d'C oro @o?ﬁp% ;Promerghenyl)-

i mthﬁtdlhmbylé-mhﬁoﬁhét&%cz(rBof)}@EE‘sﬁId)hjet}gd)teﬂsrs widra added and stirred

h yi‘df 3% | 8, 5{] ?rﬁ%r%%g %ﬂﬁkr o%nfril d gm?)ﬂ)h%];et S%h( O%SSmol)

roon1tenpera ure

f i thiaphene-3riwremie acis] i 2Nad vth@mddand it 3nét(lﬁ)aﬁ%6moﬁ)hef a2 M
f quheaﬁsesm& 5@@&2@%%&& dHA¥d ahG8hd thikQWeTval H%tgcﬁto 73:80 °C

ue to al nost neutral t|rr|n mas conti nue
r 3rhpurs. Hdter 4Ryt agpibier Qe tiralents aldhiaphend-2-bprnic acid

sdaddcmmmﬁaﬂdw it theidanal. The dvatrﬂlereaamnvleﬁb&u&f whd'Eltered,
e O PRl ed e ar Sarer w0 28 rSrme F thE TS was

c mvapmmgr ﬂﬂnhyresﬂhe was alissolvedhds dittdordngthdrey waghed Withdwater,

g?’drgd;dlp(%vg{) )ﬂ;{ gﬁ%édr% tgllrillf tt% L%&% ?Brgﬂ‘%ﬁgﬂjep}%vg\d “Phe crude product was
( Recuybtelbipéd fenp n5 lua@dhbhﬁgthm@ 12cand Ariegd dnosegamnde give 2.52g

({)[Obe?ﬁngp ZQﬁﬁJSJ{aJSk%ldD gﬁ% 0%%?9!? eég%gcar]i (i)il]lichlophene -2-

th| op he{1 é i yI ]-a oun
PG aleﬂ%)’ Etel at ed” MW 372. 47, found MA ( M-H)
372 9 1H NVR (400 MHz, d6-DMSO): 8 = 11.35 (bs, 1H),

1e tg;t?f‘gépr%ﬁ%nfgy 39353175 332 epaggﬂ mIargbs gnasf)%gisl E?ﬁﬂngﬁ_s%’zthgt%cribed in
( mxiaﬂzlﬁ)e, 2, ftep D ((mivrobalye-adished reantiond) , 1.49 (d, 3H). 5

I'n anal ogy to exanple 1-1 using the appropriate
starti ng\)mat erial, the follow n conpounds were

pritemdR)- Thiophease. T dicerborpinntid 2hyrexyanileN]1- (dahiopien-2-
W%@gl)-eafyg-m&pmﬁfp&naq_ﬁog. 51 410.1 8= 11.34
bs, 1H), 9.22

To a solution of 2.52g (0.00678mol) (R)-5-[1-(4-thiophen-2-yl-phenyl)-
ethylcarbamoyl]-thiophene-2-carboxylic ~ acid methyl ester in  100ml
dichloromethane and 35ml methanol, 34.1ml (0.0682mol) of a 2M solution of
hydroxylamine in methanol and 0.430g (0.00766mol) potassium hydroxide in 10ml
methanol were added. After 3h at room temperature (rt), the reaction mixture was
filtered and the solid was washed with methanol. The filtrate was treated with dry
ice to lower the pH value to almost neutral. Stirring was continued for 15 min and
the formed precipitate was filtered off. The solid was washed with methanol and the
solvent of the combined organic filtrates was evaporated. The residue was purified
by preparative reversed phase chromatography. The product was then further
purified by trituration with toluene and washing with diisopropylether and 1.75g
(0.0047mol) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-



di carboxylic acid 2- (bs, 1H), 8.94 (d, 1H), 7.83
1[1-(4'- (m 1H), 7.57 (m 1H), dinethylam no- 7.53

W@ 20522134 7. 48 (m  bi phenyl -4-yl)- 2H), 7. 38 POT/ER)P;/006292

6.79 ethyl]-amde} 5- (m 2H), 5.12 (m 1H),

hydr oxyam de 2.92 (s, 6H), 1-3D-(d, 3H) 1-3

Thi ophene- 2, 5- 420. 41 420 9 8= 11.33 (bs, 1H), 9.22

di carboxylic acid 2- , 8.97 (d, 1H), 7.83
hytiaphgari- yjep}ginyl)[ethyl gmldei ompougd 71- &1 Weng obtained, calculated

(W37§47 tfbhﬁél N&WC{M#H') 37279 51?{6\!’1\11 &)ﬁ%e M7H4 6 DMSO): ; 11.35
a51),

IS T N A Wy AN T M e Zﬁzggszénszsa@m 752

(b(Sn 1lﬂ)749(12131H9|l73@1r@ﬂ,>QH)l,¢ mtcmdm? iMdﬂ; 1(}@)9,1 4@*(01 3H).
8 97 (d, 1H), 7.85 hydroxyam de 5-

- met hax
bi %h@w?ﬁrmtoy?’sa& 1 OS5 thel appppiaty s@@hngtrwpqlﬁ‘arhed@}lomng
( Rdondgdunds wede ark&i) 5.14 (m 1H), 3.75 (s, 3H),
1.52 (d, 3H) WD 2005/121134 PCT/ EP2005/ 006292 - 38 no.
name cal c. found 1H NWR (400 MHz; d6- MW MW DMSO) 1-5
THi ophene-2,5-_380.47 3

di cadr%bm ylic atior 2- (M Cglfg’: 1%3"_];{"}5‘1“ o&H7 %Rlé{)OG"R/[Hz, d6-

7./85 h)droxyam de 5- {[ I LH)MW. 58 (m 1HYMSO)
( 2—rethy+—bipheny A—{r—PH— 735714
4-ylly2 et hy ThicphedeR. 5 m {6499.515] 19010 1H)8= B1.28B(bss1H), 9.22
3h), 1.9 Bd{cgrbo%?ﬁc acid 2- (bs, 1H), 8.94 (d, 1H), 7.83
{[1-(4'- (m, 1H), 7.57 (m, 1H),
dimethylamino- 7.53 (m, 2H), 7.48 (m,
biphenyl-4-yl)- 2H), 7.38 (m, 2H), 6.79
ethyl]-amide} 5- (m, 2H), 5.12 (m, 1H),
hydroxyamide 2.92 (s, 6H), 1.50 (d, 3H)
1-3 Thiophene-2,5- 420.41 420.9 0=11.33 (bs, 1H), 9.22
dicarboxylic acid 2- (bs, 1H), 8.97 (d, 1H), 7.83
hydroxyamide 5-{[1- (m, 1H), 7.73-7.61 (m,
(3',4',5'-trifluoro- 4H), 7.57 (m, 1H), 7.47
biphenyl-4-yl)- (m, 2H), 5.15 (m, 1H),
ethyl]-amide} 1.50 (d, 3H)
1-4 Thiophene-2,5- 396.47 395.0 0= 11.35 (bs, 1H), 9.23
dicarboxylic acid 2- (M-H) | (bs, 1H), 8.97 (d, 1H), 7.85
hydroxyamide 5-{[1- (m, 1H), 7.57 (m, 1H),
(2'-methoxy- 7.41 (m, 4H), 7.33 (m,
biphenyl-4-yl)- 1H), 7.26 (m, 1H), 7.09
ethyl]-amide} (m, 1H), 7.01 (m, 1H),

5.14 (m, 1H), 3.75 (s, 3H),
1.52 (d, 3H)




1-6 Thi ophene-2,5- 384.43 385.1 11.35 (bs,

W@ p@s5(2(134 | uor o-

di carboxylic acid 2- (bs, 1H), 8.99 (d,
(m 1H), 7.58 (m 1H),
-4-yl)- 7.50 (m 5H), 7.41 (m

bi phenyl

5-

1H),

7.34-7.26 (m 2H),

1H), 9.23

1H), 7.85
PCT/EP2005/006292

ethyl] -am de}

h3&lr oxyami de 5.16 (m 1H),

1. 52 (d 3H) 1-7 Thi ophene 2,5- 384.43 385.1 8= 11.35

(bs—tH—923—<dtcarboxyticaprd—2=—<(ps;
(d, n0H) | 7. 84 napfel- (3' -{| sdlco- | ( FRunHH) ﬁWOQMHZ, de-
bil phenyl-4-yl)- 7.58 (m Ny [.3dwW. 4B et hylpyvaw)de}
5. (m_ bH), 7.18 (m 1H] hydroxyanm de 5. 15 (m 1H)
1,534 d| 3ithickh8ndbisophermoar5t 3»89.047 3%L O $(bb111859.23
(350 B ol 2 i (ph, B S e,
7/66-7. )'hydmear(lﬁie-H-‘r{E[llh | - bi phenyl - 3H), (#,490)77.38(tamH),
oy Jgmgibensn, © 5 1] 2 e lm e
2005/ 121184 F@TYIE@Q@@S/ D06292 | -39 no. | ndms 68R) ©19 (m, 1H),
Thi ophefe. 2, 5. 396, 47 397. 0 62| 11. 35 ( pe 2 1fy Y 1% (&3
dilcarboxylic acid 2- (b(‘. 1H).18.97 (d| 1H) ., 7.84
h);fjfloe(%/;:‘(r)nquﬁl hénd- 215 3)381'71).’: 7(3@8 15) :W %al)u 35 (bs 1H), 9.23
(2i+) R Gd%%r}?%ﬁac sl b o hyl |- am de) q?ﬁ Yliﬁi) 99, 8D, 7.85
(m iH)| q[e2'faordH), [5.15 (M (m, 1H), 7.58 (m, 1H),
biphenyl-4-yl)- 7.50 (m, 5H), 7.41 (m,
ethyl]-amide} 5- 1H), 7.34-7.26 (m, 2H),
hydroxyamide 5.16 (m, 1H), 1.52 (d, 3H)
1-7 Thiophene-2,5- 384.43 385.1 0= 11.35 (bs, 1H), 9.23
dicarboxylic acid 2- (bs, 1H), 8.98 (d, 1H), 7.84
{[1-(3"-fluoro- (m, 1H), 7.67 (m, 2H),
biphenyl-4-yl)- 7.58 (m, 1H), 7.53-7.43
ethyl]-amide} 5- (m, 5H), 7.18 (m, 1H),
hydroxyamide 5.15 (m, 1H), 1.51 (d, 3H)
1-8 Thiophene-2,5- 380.47 381.0 0=11.35 (bs, 1H), 9.23
dicarboxylic acid 2- (bs, 1H), 8.97 (d, 1H), 7.84
hydroxyamide 5-{[1- (m, 1H), 7.66-7.52 (m,
(3'-methyl-biphenyl-- 3H), 7.49-7.38 (m, 4H),
4-yl)-ethyl]-amide} 7.33 (m, 1H), 7.16 (m,
1H), 5.15 (m, 1H), 2.37 (s,
3H), 1.51 (d, 3H)




1H), 3.81 (s, 3H, 1.51 (d, 3H) 1-10 Thi ophene-2, 5-
386.49 385.0 6= 11.34 (bs, 1H), 9.22 dicarboxylic acid
w@2006M2Hp4 (bs, 1H), 8.94 (d, 1H), 7.83 hydr OXREIER®05/006292
5-({1- (m 1H), 7.57 (m 1H), [4-(5-nethyl- 7.53 (m
2H), 7.38 (m thiophen-2-yl)392H), 7.25 (m 1H), 6.80
phenyl] et hyI} (m 1H) 5.10 (m 1H) am de) 2. 46 (s
3—t—48(d—3H) +i-Thiophene=2,5=
vE 1. 0p (bs. mapte 11,34 cdlfcal béwyid aHTITNMR (é%%MHZ, de-
1H, 9.3 (bs, 1M, hyr iwan) devy ({1 8 921imiso}H)
8127-7.86 (m [4-(1H pylazol -4t 2H) 82 (m 1H)
716Q=9 yl) mh%ﬁmlaﬂe-@tshyl £-398.451 (@7.@H) B=34.95bs, 1H), 9.23
am de) I—g gx}% , 1.48{(d, 3H)j| ,1-
Thi ophehedisarBo ?2@&19? 3711 s={ 11, 34 (pDs iy, 8.9 (FplH), 7.84
di car b?[ yll;ra(imxmndleﬁ={[14v- H (bs| 1H), 8| 8Qu( dH)1H52 (m, 2H),
7{81 1 ohexylt (m 1H), 7.56| ( ,
phenyl ){eth ]"q/e%oxi(? (m 2H), F.17 (m arpﬁ‘?%@’ ]%_D’ 5ﬁ?,(m’
|08 (m 1HjpheRyld4byl)hydf oxyam fe (m 1H) 2H), B3 (mi81), 7.20
(m 10H], H) WO 2005{121134
PCT/ EP2005/ 6@’@58’%“1@40- Exanpl p 2 St ep| 1.7 H): 716 (m, 1H),
14 (3- Br pno- phenyl ) -ethy| amine 5 To a n| xta%e(mf1H), 53§ (m,
(0.0249| ol ) 1-(3-brono;phenyl)-et hanopapne.smpd, een) Bs1 (d,
siieves |n 50mL nethanol| 23g (P.298npl) anmoni u
ag¢etateland 1.75g (0.0R65n01)}|sodium “yanoboro%brl de
wére adged and the reaction mkture wap

1-10 Thiophene-2,5- 386.49 385.0 0= 11.34 (bs, 1H), 9.22
dicarboxylic acid 2- (M-H) | (bs,1H), 8.94 (d, 1H), 7.83

hydroxyamide 5-({1- (m, 1H), 7.57 (m, 1H),
[4-(5-methyl- 7.53 (m, 2H), 7.38 (m,
thiophen-2-yl)- 2H), 7.25 (m, 1H), 6.80
phenyl]-ethyl}- (m, 1H), 5.10 (m, 1H),
amide) 2.46 (s, 3H), 1.48 (d, 3H)

1-11 Thiophene-2,5- 356.,40 357.1 y=12.90 (bs, 1H), 11.34
dicarboxylic acid 2- (bs, 1H), 9.23 (bs, 1H),

hydroxyamide 5-({1- 8.92 (d, 1H), 8.27-7.86 (m,
[4-(1H-pyrazol-4- 2H), 7.82 (m, 1H), 7.60-
yl)-phenyl]-ethyl}- 7.51 (m, 3H), 7.34 (m,

amide) 2H), 5.10 (m, 1H), 1.48 (d,
3H)

1-12 Thiophene-2,5- 372.49 371.1 0= 11.34 (bs, 1H), 9.22
dicarboxylic acid 2- (M-H) | (bs, 1H), 8.89 (d, 1H), 7.81
{[1-(4-cyclohexyl- (m, 1H), 7.56 (m, 1H),

phenyl)-ethyl]- 7.27 (m, 2H), 7.17 (m,

amide} 5- 2H), 5.08 (m, 1H), 2.45

hydroxyamide (m, 1H), 1.82-1.16 (m,
10H), 1.46 (d, 3H)
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stirred 2d (HPLC control) at 50C. After cooling to
roomtenperature, the nolecular sieves were filtered

wokdosard3sashed wi th net hanol. The sol vent of PCBERIDOS/006292

conbined filtrates was evaporated and ethyl acetate
and water were added to the -#@sidue. Wile stirring
the m xture was acidified with 6N aqueous HC

solution. The aqueous phase was separated and the
organi ¢ phase was extracted two tines wth 1N aqueous
HC solution. Ethyl acetate was added to the conbi ned
aqueou phases and the m xture was basified with 6N
h&%?ﬁﬂi%% organi ¢ phase was 15 separated and the
aqueous phase was extracted two nore times with ethyl

a a d organi c phases were
d%ﬁé 15 gsﬁﬁ@gﬁﬁggﬂ%ffﬁg' lﬁgent gevapoPated at
reduced pressure to afford 2.96g (0.0148np1l)
’Jfo?’a E{He B@@W ) 0 Oﬂd"ﬁﬂoﬁni W@bréﬁ@ﬁah%n}ql) ethanone and molecular

ronD - et hyl car ba i.ophene- -carb

oﬁﬁ"?ﬁ: lacﬁ@ 2@% | 288t 69-2%%780) @W%ﬁ@omgawaén 1.75g
pr(@@@ﬁﬁﬁol) rhodfhrﬁ'&?dr%@ﬂﬁl ag ferd 8ddddaindigs ?:Eadlﬁeel thiXture was
exa e e am ne

AR 2R BnbbfTh B AR BT 1 by Fi R g, the

Strﬁple&llar sieves were ﬁltered off and washed with methanol The solvent of the

5 Shle Bl PROSoZe bR LR BATRA Ik 08B o the

ccnemdum oths sprre}zaﬂlednmrtemsmd&lﬁ% mithyely squequs HCl solution.
anﬂ&@&?ﬁ%ﬁ?ﬁ}ﬁﬁk@%&%e pdri@ll a‘ﬁﬁstﬁé IoPethid Ehz?s%%leﬁtr;ctecg %8 times

crowave SI reacti descri
iGN OBS L) FaISHORCHPERRE b6 agiEd o fhe yempined aqueous
suystReashed thé mRnlReTvdsObRERANWRE) 6N NaOH The organic (fhase was

Ijlestﬁ%:iarkte%(pé)ldlt / I{EE EHX%%B g%ghl B atlfljlacgflou r(:-:gl_%es acetate.

phﬂwbbgaﬁid‘lgdmhmbdlrmgdnﬁc phasep nene -dPied anvioo d St an:al dhe solvent
t t ]

etv ng?ra?e%l st redfided ﬁg&ﬁg B3or§ . §6{g?é 0f12§m88 lg-?wiglqn%m(gphenyl)-

ature I'trogen atnosphere.
((ﬁﬂmdawnui) t hi ophene-2-boronic acid in 0.5ml ethano

and 285l (0.570mvl) of a 2 M aqueous sol uti on of
Na2CO3 re added and th u eated i
m&%@hﬁﬁl-&@ﬁomg gvlbsﬁmn%a%oyék eeeTZoqarQ@fY#F Acid
Afﬁleﬂhyp&@éri ng to room

The title compound was prepared in an analogous manner to that described in
example 1, step 1 from 1-(3-bromo-phenyl)-ethylamine and thiophene-2,5-

dicarboxylic acid monomethyl ester.

Step 3: 5-[1-(3-Thiophen-2-yl-phenyl)-ethylcarbamoyl]-thiophene-2-carboxylic
acid methyl ester

The title compound was prepared in two different ways:- in a analogous manner to
that described in example 1, step 2 ; - in a microwave-assisted reaction as described

below:
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tenperature, the reaction mxture was filtered and the
solid was washed with ethanol. The sol vent of the

w@eovbitziast fil trates was evaporated . The resi dReT/BRR03 6292

di ssolved in ethyl acetate and washed with brine. The
organi ¢ phase was dried over-4lmagnesi um sul fate, the
sol vent was evaporated and the residue was subjected
to silica gel chrorrat ographx (et hy] acetate/

n Tige pt afBsPERSPn ¢ ofy| HAMP 1 (YOS mmBhnetrakug(triphenylphosphine)-

d1ﬁﬂn@(l§’)hﬁ’ﬁ212ﬂ )élh'y ﬂhﬁ&%biyegiaﬁ%él E@Jrﬂg\mtl’ymm?lgl)si [1- (3 Bromo-
i 0 car box aci er
TIHIEGWHE ﬁ@l.}’k:a ﬁ %Jbgé]ep%—Zace y(ﬁ%a &%}ﬂne ST WePe added and
5-s{1£r3:d (£3r t 10 ﬁnhez[t- 2ooth - teiperaylre- endey| hitagen eftmosphere. 52.5mg
nd 1 Th t] t | .
(B TRO R enERE ot fic SATR Ay ] £ 6 g@sﬂﬂnfon of
3 af ¥ Mmaqueous solutlon of Na2CO3 were added and the mlxture was heated in the

55 n[u%rc(v?’a E%LV R @bﬁ&%mt) I@t@fog?s%@gﬁertlé&bﬁﬂé‘ﬁﬁroom

e- car I C aCI y ester
catmperatiae Mw mRotions mlff%ﬁ dvasaiilbened mnil) g 75plid. wag waghed with

( ‘E%nM"ZI‘hedﬁfl\QME@f thScombihed 4ilrDSs th")eva;%r@t%d( bEhe rkkﬂiue was

8 ssgr!&gd 1n7gtqﬁ1§l afetfge z%rﬁ Wyg)fd mﬂ}%gl(enm-ne 9 amcqu'lfg7 A3 drled over

1|Il)1agnks15ﬂn §ulfatSithe boivanakasg@&rapmamdaxmi theZretidusiwag stibjected to

te star t

ﬁ;ﬁg %ﬁl shromatogra &Dhg rtgg a%%}ﬁ%éﬂ d}gp%iigl%wy{éﬁl 81mg (0.218mmol)

PGTYIEBZ‘ﬂﬁ@m@QEP enyD -etbylcarhamoy hithiophaver g oxylic acid
818% 6&% (M+H) d6-DVsO 2-2 Thi ophene- 2, 5-

4 9S—11 35 (bs, 1H), dicarboxylic acid 2-

9 23 (bs, 1H), 8.98 (d, {[1-(4" -chloro- 1H), 7.83 (m

Hkep 4:0rHRS SN E ﬁS—Hic}lrboZ(yﬁclach Shylroxyaidide 5-€ Bl thiophen-2-yl-

- rﬂ ]L& g_gl IS dé%_,q) hydr oxyam de 7.47-7.36
( rRnenyl-ethylirgm oupdglsl) 4 T3 T 2-3

Th| ophene- 2, 5- 396 46 397.2 S= 11.34 (bs, 1H),
The title compound was prepared in an analogous manner to that described in
example 1, step 3 from 5-[1-(3-thiophen-2-yl-phenyl)-ethylcarbamoyl]-thiophene-
2-carboxylic acid methyl ester. Compound 2-1: calculated MW 372.46, found MW
(M-H) 371.0; 1H-NMR (400 MHz, d6-DMSO): & = 11.34 (bs, 1H), 9.22 (bs, 1H),
8.99 (d, 1H), 7.84 (m, 1H), 7.64 (m, 1H), 7.61-7.46 (m, 4H), 7.43-7.27 (m, 2H),
7.14 (m, 1H), 5.15 (m, 1H), 1.51 (d, 3H)

In analogy to example 2-1 using the appropriate starting material, the following

compounds were prepared:



di carboxylic acid 2- 9.22 (bs, 1H), 8.96 (d,
hydr oxyam de 5- 1H), 7.82 (m 1H), {[1-(2'-nethoxy-
wQq2@6/1¢vp4 1H), 7.48 (m  bi phenyl -3-yl)- 1H), FCBEP2I2®6292
(m ethyl] -amde} 5H), 7.09 (m 1H), 7.02 (m 1H),
5.16 (m 1H), 3.71 (s, 3H),-4251 (d, 3H 2-4
Thi ophene-2, 5- 380.47 381.2 S= 11.34 (bs, 1H),
difcarboxytcacid—2=—9723—(bs; rty 895
hydrixyqmi de Bamep) 7| slq MW7 Hyfound MW( b' IHZVMR (400 MHz;
756 (m| 1H), 7.43- biphenyl-3- I )gM,7_H32 m  34-DMSO)
7.31-_eflhyll-amde} 7 16 (m SH) 18 ( 1I—h 2. 21
é ?*’r/zég)z Oole hériirz@'% WO,RH35 /-L21|J426>6.9NW1 = 11.35 (bs, 1H),
PC no. nane|cal c.
1H NMVR 4%‘6‘%%’8“ lfl/é d6-DVBO] 2-5 Thi Wg’n@sel@ 8.98 (d
396. 46 397{1 (Jllc]ﬂBrc( bs 1H), di¢arboxylic ac:llHJ) 2839n12$H),
(bs, 1H), hydroxyarri de 5- 1H), ¥ ﬁr—g
(1= (% %Bﬁ%&ﬁ%ﬂ% » (m 1H| 7.60- bi )h n 91§5
7.54 (m| 3yl azmxrke} (5m ethyl]-am de} 1H)| 7.@8766(m, 4H)
1H), 7.31 ﬁg&ro;:@mldz 08 (m 2H, 5.17 (m 17'?&7-7.3%(1%,92H),
(4, 3H),| 1.52 (d, 3H) :
5.18 (m, 1H), 1.53 (d,
3H)
2-3 Thiophene-2,5- 396.46 397.2 6= 11.34 (bs, 1H),
dicarboxylic acid 2- 9.22 (bs, 1H), 8.96 (d,
hydroxyamide 5- 1H), 7.82 (m, 1H),
{[1-(2'-methoxy- 7.56 (m, 1H), 7.48 (m,
biphenyl-3-yl)- 1H), 7.37-7.22 (m,
ethyl]-amide} 5H), 7.09 (m, 1H),
7.02 (m, 1H), 5.16 (m,
1H), 3.71 (s, 3H), 1.51
(d, 3H)
2-4 Thiophene-2,5- 380.47 381.2 6= 11.34 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.95 (d,
hydroxyamide 5- 1H), 7.81 (m, 1H),
{[1-(2'-methyl- 7.56 (m, 1H), 7.43-
biphenyl-3-yl)- 7.32 (m, 3H), 7.31-
ethyl]-amide} 7.16 (m, 5H), 5.18 (m,
“1H), 2.21 (s, 3H), 1.51
(d, 3H)




2-6 Thi ophene-2,5- 409.51 410.0 S= 11. 34 (bs,

di carboxylic acid 2- 9.23 (bs,

wakos2uugst (m 1H),

di met hyl am no-

1H),

8.96 (d,
7.59 (m 2H)CT/EPH05/006292

1+,
{[1- (4 -

(m biphenyl-3-yl)- 2H), 7.45 (m 1H), ethyl]-am de}
5- 7.35 (m 1H), 7.25 (m hy# oxyanide 1H), 6.82 (m
2H, 5.16 (m 1H), 2.94 (s, 6H), 152(d 3H) 2-7
Thi hene 2,5- 384,43 B85, 3 3 5
di{cdoxyl i c B¥R§ 2- o] #3lg L#ﬁl)“n%“/g‘g dIJHINNIR (400 MHz;
{[1 -(2' {fluoro- 1H), 7/82 (m 1H) ) , (MbHphehy! - 3d6IDMSO)
UU ’.\0 Im 7| et '\\1]1 nm 191 5. 7 3R.7 27 (m
2H) 2-5 hy dr'ﬂnynlmndeZE 18 (96.45H) | 1.92.1(d, lfﬂ=l)11\l!3(bs, 18H),
2005/12 5{006292 44 name ch u
o in N%/R rﬁo@@&@@ heby - do- Dee " as oS3 MVIEBYUSY7 (q,
Th| ophene hzdlexmsrde&s 385.3 8 =|11.35 (bs 11H)),783 (m, 1H),
di car boxy |]1C(4aﬁie@1 9 23 (bs, fH), 8.97 {dyg H), 7.60-
{[1- (4" ] quo &y 83 (m 1M, biphep %7 3 (o YD)
7172-7. 63 ‘il eny )‘et hyl 1-ami dp} 5- 7.57 ﬁﬂ(mH}‘H) 7.48 (m,
7151 (m  egitonyidej de| 1H), 7.4p (m 1H), 7185 f%gm,m),
1H), 7.80 (m 2H), 5.18 (m 1>-+, 1.53 (d, 3 36 2 7.0 (
Thi ophefhe- 2, 5- 384. 43 B85.0 8 =| 11. 35 (bs} /-#Hfm; m,
2H), 5.17 (m, 1H),
3.79 (s, 3H), 1.52 (d,
3H)
2-6 Thiophene-2,5- 409.51 410.0 0= 11.34 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.96 (d,
{[1-(4'- 1H), 7.84 (m, 1H),
dimethylamino- 7.59 (m, 2H), 7.50 (m,
biphenyl-3-yl)- 2H), 7.45 (m, 1H),
ethyl]-amide} 5- 7.35 (m, 1H), 7.25 (m,
hydroxyamide 1H), 6.82 (m, 2H),
5.16 (m, 1H), 2.94 (s,
6H), 1.52 (d, 3H)
2-7 Thiophene-2,5- 384.43 385.3 8 =11.35 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.98 (d,
{[1-(2'-fluoro- 1H), 7.82 (m, 1H),
biphenyl-3-yl)- 7.60-7.38 (m, 7H),
ethyl]-amide} 5- 7.35-7.27 (m, 2H),
hydroxyamide 5.18 (m, 1H), 1.52 (d,
3H)




U/\"\’\@\l""‘Qﬁ_"I\J(ﬂ’\\lj

di carboxylic acid 2- 9.22 (bs, 1H), 8.97 (d,
{[1-(3 -fluoro- 1H), 7.83 (m 1H), biphenyl-3-yl)-
wQq2008/1¢r34 1H), 7.62- ethyl] -amde} 5- 7.36 (nPCTWER2005/006292
7.20 (m hydroxyam de 1H), 5.19 (m 1H), 1.53 (d, 3H)
2-10 Thi ophene-2,5- 380.47 3880 8 = 11.35 (bs, 1H,
dlcarboxyllc aC|d2 923(bs 1H) 898(d
el A o 4
FOXY r-ade—5- J.I_I), 71 83; \II \4-IIL-,‘LII I-
So( 1t} , L. bi pileyh V- KyunAY | AR (400
m ethyl]-amde} 1H)} 7.34 (Irr M+HY- 28 (Mde2BMSO)
18 (m__1H), 2.34 (s| 3H), 1.53 (d_'3H WO
R R e | e et
bun ; - -
hi ophe hdicarbexy ‘g%’ 101.1 S =[ 11. 34 (bs|, 9%@0](1,%8’ 1H), 8.97 (d,
car bokyl f[¢-(aGilaord- 9 23 (bs, H), 8.98 (diH),7.83 (m, 1H),
1-(2 r 82 (m 1H), biphepyl
59- 7. 3“’(%‘ Lo]}% ethyl ]-anide} 5- 7. 48] 73?? %3 (m, 3H),
), hydetwljaamue} 5’- 1 (m 1H)} 5.18 (m Zl5l7(m11132751 (m,
H, 3H)| 2y )BQJE& -2, 5- 400.88 401.1 171423
DS, 1I—Q y;ljﬁ?rcar oxyl | c acid 2-|9.23 (bs, (?m
i, {[1}(3' -chloro- 1H), 7.82 (m 1H), 7.3 (m,lH)730(m,
phenyl-3-yl)- 7.75-7,67 (m 2H), 2H), 5.18 (m, 1H),
1.53 (d, 3H)
2-9 Thiophene-2,5- 384.43 385.0 0 =11.35 (bs, 1H),
dicarboxylic acid 2- 9.22 (bs, 1H), 8.97 (d,
{[1~(3'-fluoro- 1H), 7.83 (m, 1H),
biphenyl-3-yl)- 7.72 (m, 1H), 7.62-
ethyl]-amide} 5- 7.36 (m, 7H), 7.20 (m,
hydroxyamide 1H), 5.19 (m, 1H),
1.53 (d, 3H)
2-10 Thiophene-2,5- 380.47 381.0 0 =11.35 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.98 (d,
hydroxyamide 5- 1H), 7.83 (m, 1H),
{[1-(4'-methyl- 7.65 (m, 1H), 7.61-
biphenyl-3-yl)- 7.47 (m, 4H), 7.40 (m,
ethyl]-amide} 1H), 7.34 (m, 1H),
7.28 (m, 2H), 5.18 (m,
1H), 2.34 (s, 3H), 1.53
(d, 3H)




et hyl ]

5.16 (m 1H), 1.52 (d, 3H) 2-13 Thi ophene-2, 5- 380. 47
W(38()1)552ﬁ34: 11.34 (bs, 1H), dicarboxylic acid PET/BPRR5/006292
(bs, 1H), 8.98 (d, hydroxyam de 5- 1H), 7.83 (m_. 1H),
1[1- (3 -methyl - 7.65 (m 1H)-45~ 61- bi phenyl -3-yl)-
731(m 7H) 7.18 ( ethyl]-arn'de} 1H) 518(m
1 U 238 \o, SH), 53 \d, Sh) Wo-26051121%3
PCTOEP2DO5) 00BR0e - 46| rselc. Mathe| daund MWy | dBRIVMRA(A400 MHz;
1H NMR [ 400 MHz; (M+H) d6- DVBQ d( Z}Thl ophefepIsD)
4p2.53 M23.0 8 = 11. 36[ (bs, 1H) icarboxlylic acid 2-
g 220”{3” T]a'ii) heﬁe@% (0I 74{8)2.33?(3-3&0%1.;7 I98 6m11|373)(bs, 1H),
ENZO0 n- . m , -yl b -
7179 (n EhCi Xylie i;d%nr ethyl |} ani de} 5- B%?gsf?%%’&% (d,
(3 1H| hydeotiawi de| 7. 49-7. 32 (m 4H),| 5180, xm(m,m),
1H, 1.p4 2-[L5 Thi ophene-2, 5- 396 /0
8¢ 11.3# (bééjl?quﬁyl)ai cprboxylic| acid 2- 9 g%? 53 (ﬂll)
8/98 (d| ethyQramigdaid-de| 5- 1H), [7.83 (m 1H) 7.48- 737(m,6H)
{[1-(3' | ey, _ﬁﬁgG m 1H), [7.57 (m a1 ). 5.18
bl pheny _3_)5{?§1¥ya . 7153 (m 1H), ethyl ]?'am(lé‘é% )» 518 (m,
7145-7.8B4 (m 3H), 1H), 1.52 (d, 3H)
2-12 Thiophene-2,5- 400.88 401.1 0=11.32 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.97 (d,
{[1-(3'-chloro- 1H), 7.82 (m, 1H),
biphenyl-3-yl)- 7.75-7.67 (m, 2H),
ethyl]-amide} 5- 7.65-7.36 (m, 7H),
hydroxyamide 5.16 (m, 1H), 1.52 (d,
~ 3H)
2-13 Thiophene-2,5- 380.47 381.5 6 =11.34 (bs, 1H),
dicarboxylic acid 2- 9.22 (bs, 1H), 8.98 (d,
hydroxyamide 5- 1H), 7.83 (m, 1H),
{[1-(3'-methyl- 7.65 (m, 1H), 7.61-
biphenyl-3-yl)- 7.31 (m, 7H), 7.18 (m,
ethyl]-amide} 1H), 5.18 (m, 1H),
2.38 (s, 3H), 1.53 (d,
3H)

-amde} 5- 7.65-7.36 (m 7H),

hyd

roxyam de




7.21 (m iH), 7.16 (m 1H), 6.94 (m iH, 5.19 (m
1H), 3.82 (s, 3H), 1.53 (d, 3H) 2-16 Thi ophene-2, 5-
wa@2eh55311845. 3 S= 11.35 (bs, 1H), dicarboxyl i cPEEP2085/006292
9.23 (bs, 1H), 9.00 (d, hydroxyam de 5- 1H), 8.01 (m
2H),  {[1-(4'- 7.92 (m 2H),-46.-83 (m
nmet hanesul f onyl - i H) 7.76 (m 1H),  bi phenyl 3-yl)-
1763 \Lﬂ” J.H) —F—57—(m etnyr|—= at—de} J.I‘I) 7 93=1. 42
(rary] 5 omams 109 | i o ey MY N 1HRNIG 400N 2
2005/ 12[1134 PCT/ EP2005{ 006292 -43 ngne calecpMedy)
fo_und MV 1H NMR (400 I\g@' (IvitH 6-DVBQO)| 2-17
ghtis?%gneF%n(ﬁ)heﬁg-Q 32}2%.g§= ﬁl) 2@38682 180=11.36 (bs, 1H),
| aCl - Ss ’ .
hydroxya%d ﬂ‘%oﬁchquI) 2‘7 83 (m 1H), ({1-[38?‘311?(5&11%903 (d,
(7 60-7. 52 (m{[1268, thjophen-2-yl)- 7.45 |( MHLE.98 (fn,35H),
m phe -et.h - H), 7.30F7.25 (m |am,dg)
6| 82 (n) o% °,[b]%@9§%ért’n 1H), 2.146 (s, 3H) @%3570% 3H
3H 2-1B Thiybphemd)-2, 5- 356.40 357.2 6= 127.88(rhb¥H), 7.67 (m,
1H, d cig 2- 11.34 (bs, 1H) 2
hydr oxy amg%gﬂéﬁll flg} 5 1H), 8.93 |(d, 1H), PH3,7.58 (m, 1H),
hydroxyamlde 7.49-7.32 (m, 4H),
5.19 (m, 1H), 1.54 (d,
3H)
2-15 Thiophene-2,5- ' 396.46 397.0 8= 11.34 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.98 (d,
hydroxyamide 5- 1H), 7.83 (m, 1H),
{[1-(3'-methoxy- 7.66 (m, 1H), 7.57 (m,
biphenyl-3-yl)- 1H), 7.53 (m, 1H),
ethyl]-amide} 7.45-7.34 (m, 3H),
7.21 (m, 1H), 7.16 (m,
1H), 6.94 (m, 1H),
5.19 (m, 1H), 3.82 (s,
3H), 1.53 (d, 3H)
2-16 Thiophene-2,5- 444.53 445.3 0=11.35 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 9.00 (d,
hydroxyamide 5- 1H), 8.01 (m, 2H),
{[1-(4'- 7.92 (m, 2H), 7.83 (m,
methanesulfonyl- 1H), 7.76 (m, 1H),
biphenyl-3-yl)- 7.63 (m, 1H), 7.57 (m,
ethyl]-amide} 1H), 7.53-7.42 (m,
2H), 5.21 (m, 1H),
3.25 (s, 3H), 1.54 (d,
3H)




({1-[3-(1H 8.32-7.87 (m 2H), pyrazol-4-yl)- 7.84
(m 1H), 7.58 (m phenyl]-ethyl}- 2H), 7.47 (m 1H),
wa@pioda21134 31 (m 1H), 7.20 (m 1H), 5.13 (m BEH/EP2005/006292
1.51 (d, 3H) 2-19 Thiophene-2,5- 385.44 385.8 8= 11.35
(bs, 1H), dicarboxylic acid-4%4-9.23 (bs, 1H), 8.97
(d, ({1-[3-(3,5- 1H), 7.82 (m 1H),
dirrethyf=tsoxazot=—7F57(m 743
o]y Hlony 1T mamy 7. Gl BBV nfouad N} | - 9BYIR4400 Mz
2k, 7.26 (m 1H), hyifOXyam de Wﬁ}\/{\?}m 1H) , d&D3FS0)
(s.3H ] 222 (s 3H) . [1.51 (dl 3H Q5/121134
Tl KB (400 Ml (YkH) G- VB 2250 Thl qpnene- o
4(5. 48 @&aib@ghii‘:% bs, 1H), |di carboxy|i %czlla(gf c}%@ 8.98 (d
9. 24 (b hi#oxy@nBe 5(d]  hydr oxyani de 5- [LHIH), 7.83 (m, 1H),
7.87-7.76 1Hindol} 2H), 7.6B (
5-y|) (lmf’ (e Lg (m 7H, et hyI}-arzBé)éal'E%.(IRQZH)’
(m 1H) 5th1ca>h(em2—yll+|) 1.54 (d| 3H) 2-21| 745 (m, 1H),7.35 (m,
Thi ophene 143 B68.1 S= 111.35 (bs, |1 .
di{car boxy %;1’ Zﬁggﬁ 23 (bs, IH), 8.98 d!ﬂ{”ﬁo 7.25 (m,
h)droxydm de @pidg 88 (m 1H), {[1-(B-py¥iebalm, 1H),
8.58 (m| 1H), 8. 06 (m 5.13 (m, 1H), 2.46 (s,
3H), 1.50 (d, 3H)
2-18 Thiophene-2,5- 356.40 357.2 6= 12.93 (bs, 1H),
dicarboxylic acid 2- 11.34 (bs, 1H), 9.22
hydroxyamide 5- (bs, 1H), 8.93 (d, 1H),
({1-[3-(1H- 8.32-7.87 (m, 2H),
pyrazol-4-yl)- 7.84 (m, 1H), 7.58 (m,
phenyl]-ethyl}- 2H), 7.47 (m, 1H),
amide) 7.31 (m, 1H), 7.20 (m,
1H), 5.13 (m, 1H),
1.51 (d, 3H)
2-19 Thiophene-2,5- 385.44 385.8 6=11.35 (bs, 1H),
dicarboxylic acid 2- 9.23 (bs, 1H), 8.97 (d,
o ({1-[3-(3,5- 1H), 7.82 (m, 1H),
dimethyl-isoxazol- 7.57 (m, 1H), 7.43 (m,
4-yl)-phenyl]- 1H), 7.40-7.35 (m,
ethyl}-amide) 5- 2H), 7.26 (m, 1H),
hydroxyamide 5.16 (m, 1H), 2.39 (s,
3H), 2.22 (s, 3H), 1.51
(d, 3H)
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JWDZBL(B@l 1MB$8.98 (d,
PSGEH0E s b 11m),

8.58 (m, 1H), 8.06 (m,
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d6- DVBO)| 8&.74 (o 188, 7.63-
d, 1H), 7. 307@5151111&9{) 7.52-
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nepare olls manner|to that d

tannl o] 1 V4REp AR 3000 T
th[dx@-méiqw)-t hi ophen- p-
bﬁffmé!nﬁl Iem;@ph

[ - (2- yl] - 10
bne- 2- car poxylic ac
npoun cal cul at ed| MWV 402. 49

25, 12m1911‘4 NI\/R 400 Mz,
, 9.24 (bs, 1H), 9.08 (
1H), 7.57 (m 1H), 7.
7.0R-6.95 (m

3H) .

Example 3
Step 1: 1-(5-Bromo-thiophen-2-yl)-ethylamine

The title compound was prepared in an analogous manner to that described in
example 2, step 1 from 1-(5-bromo-thiophen-2-yl)-ethanone.

Step 2: 5-[1-(5-Bromo-thiophen-2-yl)-ethylcarbamoyl]-thiophene-2-carboxylic
acid methyl ester

The title compound was prepared in an analogous manner to that described in
example 1, step 1 from 1-(5-bromo-thiophen-2-yl)-ethylamine and thiophene-2,5-
dicarboxylic acid monomethyl ester.




15 In anal ogy to exanple 3-1 using the appropriate

starting material, the follow ng conpounds were
w@e@paryasds no. name calc. MWV found MN 1H NVR (BODERIdR3/006292

(M+rH) d6-DMSO  3-2 Thi ophene-2,5- 415.54 415.7 8=

11.36 (bs, 1H), dicarboxylic-42+d 2- 9.24 (bs, 1H),

9. 05 ({1 [ 5- (4 (d 1H), 7.79 (m dinet hyl am no-

10

15

1 phen t hi ophen-2- 7. 40
%@—ﬁ 1 éﬂgy yﬂ? hgm%)’l-ylbe@glcexhamoyl} tliml)lophene-Z-

hy&fﬁﬁi&?ﬁﬂh&&nﬂe‘fﬁyle@teyz (m 2H), 5.34 (m 1H, 2.91
(m 6H), 1.58 (d, 3H) WD 2005/121134
PCT/ EP2005/ 006292 -50 no. nane calc. MW found MW

1HFFINMR1 é&(ﬂ ditzd wals \rpared -nle(BQ)nalo%oﬁs Thinaph e ehat, described in

386. 49 [ id2-..

o Pl ey AT ot o hEB 2 o iy higghene-
( r3-carbéxytic aakyrhethili esten end 24 lhgthoﬁy E@z@m—baﬂd)m,ic acid.
2y|)ethy|]am’de}737719(m 4H) 706703(m

5.40 (m 1H), 8. (s,
Q_emﬁ&mowe@c %él@osisbc eig2 wﬂrwamée 5 iﬂ) 5 (2 methoxy-

AT Sy e o
I_’|I)‘I’1e title compound was prepared in an analogous manner to that described in
example 1, step 3 from 5-{1-[5-(2-methoxy-phenyl)-thiophen-2-yl]-
ethylcarbamoyl}-thiophene-2-carboxylic acid methyl ester. Compound 3-1:
calculated MW 402.49, found MW (M+Na) 425.12; 1H-NMR (400 MHz, d6-
DMSO): & = 11.36 (bs, 1H), 9.24 (bs, 1H), 9.08 (d, 1H), 7.80 (m, 1H), 7.65 (m,
1H), 7.57 (m, 1H), 7.41 (m, 1H), 7.27 (m, 1H), 7.12 (m, 1H), 7.02-6.95 (m, 2H),
5.38 (m, 1H), 3.87 (s, 3H), 1.60 (d, 3H).

In analogy to example 3-1 using the appropriate starting material, the following

compounds were prepared:

no. name calc. MW | found MW | 1H-NMR (400 MHz;
(M+H) d6-DMSO)

3-2 Thiophene-2,5- 415.54 415.7 0= 11.36 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.05
({1-[5-(4- (d, 1H), 7.79 (m,
dimethylamino- 1H), 7.57 (m, 1H),
phenyl)-thiophen-2- 7.40 (m, 2H), 7.10
yl]-ethyl}-amide) 5- (m, 1H), 6.93 (m,
hydroxyamide 1H), 6.72 (m, 2H),

5.34 (m, 1H), 2.91

(m, 6H), 1.58 (d,

3H)




t hi ophen-2-yl)- 7.43-7.37 (m 2H), ethyl]-amde} 7.33

(m 1H), 7.27 (m 1H), 7.09 (m 1H), 7.01 (m 1H),
wG2@®6/18 34 1H), 2.32 (s, 3H), 1.60 (d, 3H) 3- 5PCT/EP2005/006292

Thi ophene-2,5- 386.49 387.2 8 = 11.36 (bs, 1H),

di carboxylic acid 2- 9.24 (bs?01H), 9.09 hydroxyarri de

5-{ [ 1- (d 1H) 7.80 (m (5-p- tonI-thlophen-

757 (m 18, 2=yt )=ethyti—=am 748 \

(m B0 | 7.19 TRE 2H), ec N{‘M f WM400MHZ,
2,30 (s, 3H, 1.59 (d, 3H WO 20)5/@21@4 d6-DMSO)
PCFER2005/ 006292 -51 mo.— nane ¢alc. MASf pund MN

1 MR (40@hiMphene-g)okH) | dE38BMBO) | 3-387.Bhi oahsaeu%sE(bs, 1H),
406. 91

}07.. 2.8 =. 11. bs, 1H), [di car boxy

9/24 (bg, z’fﬁ};?xgl.cfﬁldzzg{ L-[5-(;|)-c1l oro- (d, 1%)22%5 éé) 9.11
(IP Iphe dlyﬂl)owtminbfﬁeﬁ-H? 1507 513(37 EZd(rr (dl 1H), 7.80 (m,
-¢th {a81 d ] -7. m hydr oky ,
7. 3oy(%q?>ig€&’d$hb°$ 1H), 5.4L (m 1H) m% '1H),
3H) 3-7|THi pﬂﬁhﬂbam 102.49 40B8.0 8 = 11| 41374519 (m, 4H),
1), dicarboxylic aci d 2- 9.26 (bs, 1H), P.498s.-703 (m, 2H),
5.40 (m, 1H), 2.38 (s,

3H), 1.61 (d, 3H)

3-4 Thiophene-2,5- 386.49 386.8 0=11.36 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.10
hydroxyamide 5-{[1- (d, 1H), 7.80 (m,
(5-m-tolyl- 1H), 7.57 (m, 1H),
thiophen-2-yl)- 7.43-7.37 (m, 2H),
ethyl]-amide} 7.33 (m, 1H), 7.27

(m, 1H), 7.09 (m,
1H), 7.01 (m, 1H),
5.36 (m, 1H), 2.32 (s,
3H), 1.60 (d, 3H)

3-5 Thiophene-2,5- 386.49 387.2 0 =11.36 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.09
hydroxyamide 5-{[1- (d, 1H), 7.80 (m,
(5-p-tolyl-thiophen- 1H), 7.57 (m, 1H),
2-yl)-ethyl]-amide} ~ 7.48 (m, 2H), 7.29

(m, 1H), 7.19 (m,
2H), 6.99 (m, 1H),
5.36 (m, 1H), 2.30 (s,
3H), 1.59 (d, 3H)




hydr oxyam de 5-({1-
7.54-7.50 (m
wdakos/12mB4 - et hyl } - am de)

1H),

(d,

1H),

phenyl ) -t hi ophen-2- 3H),
7.02-6.91 (m 3H),

7.80 (m [5-(4-nmethoxy-

7.20 (m

5. BBI/EP3005/006292

1H), 3.76 (s, 3H), 1.59 (d, 3H 3-8 Thi ophene-2, 5-
390. 46 391.0 S= 11.36 (bs, 1HP!-dicarboxylic acid 2-
9.24 (bs 1H), 9.10 ({1-[5-(4-fluoro- (d, 1H), 7.79
nyt ) =thiophen=23 S(m
yil] Ié’rhw} ani e 5 7. >7C£%11\4W fovnéé/lw_\’ﬂ AER MR §100 MHz;
(m 1H)| 7.22 (m 2H), [7.01 (m |1HM+EB. 36 (mdelbMSO)
60_(d, QH/L W0 2005/ 121134 PCTAEP20Q05/ 006292 - 52
nc. nang calbophedaund [ MMISSINVR (400 Mz] 5EMiH6 (bs, 1HD),
dg- DMSO)| ,3-9 Thi opheneq2,5- 390({46 391.2 %
1y, di ca?iﬁ%‘i’ﬁx{’]‘&%&% 2-'9.24 (bs; 1H), 9 1%3243@5’(1% 9.13
({|1- [ 5- (3- {{Ldbr(@~chlato- 1), 7.80 (m (d, 1H), 7.80 (m,
phenyl ) -t 7.57 (m| 1H), vyl]
Cdt hyl }- aﬁﬂgg?%gm%ye%gﬂ 1.36 (m 4H), hydr oxyamde®%7pg (™
(h 1H),| Al-sthyliemidery- |5.38 (m | 1H), 1.60 éH) 7343-7.31 (m,
3-10 ThilopheRRoRaandd06/91 407.0|S= 11.35 (bsg) B0 (m, 1H),
dijcarboxylic acid 2- 9.24 (bs, 1H), 9.10
({1-[5- (4-chloro- (d, 1#), 7.80 (m 7.07 (m, 1H), 5.41
(m, 1H), 1.62 (d,
3H)
3-7 Thiophene-2,5- 402.49 403.0 6 =11.41 (bs, 1H),
dicarboxylic acid 2- 9.26 (bs, 1H), 9.08
hydroxyamide 5-({1- (d, 1H), 7.80 (m,
[5-(4-methoxy- 1H), 7.54-7.50 (m,
phenyl)-thiophen-2- 3H), 7.20 (m, 1H),
yl]-ethyl}-amide) 7.02-6.91 (m, 3H),
5.35 (m, 1H), 3.76 (s,
3H), 1.59 (d, 3H)
3-8 Thiophene-2,5- 390.46 391.0 0= 11.36 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.10
({1-[5-(4-fluoro- (d, 1H), 7.79 (m,
phenyl)-thiophen-2- 1H), 7.63 (m, 2H),
yl]-ethyl}-amide) 5- 7.57 (m, 1H), 7.32
hydroxyamide (m, 1H), 7.22 (m,
2H), 7.01 (m, 1H),
5.36 (m, 1H), 1.60
(d, 3H)




phenyl ) -t hi ophen-2- 1H),

yl]-ethyl}-am de) 5-
w@ 03234 7. 40 (m 1H),

7.63 (m 2H),

7.56 (m 1H),
7.03 (m 1H),

5. 37

7.43 hydroxyam de

( NPCT/ER2005/006292

1.60 (d, 3H) 3-11 Thi ophene-2,5- 406.91 429.03 8=
11.37 (bs, 1H), dicarboxyliedaeid 2- (MNa) 9.24 (bs,
1H), 9.12 ({1[5(3 chloro- (d 1H), 7.80 (m
pheﬁyl ) t h1_U|JIICII 2= 1'r|') ] m—iH '),
ylI|] 1ot hyl } - aning@ye 5- 7, bonk Méf\’( nfomu}MWh dHoNYVHR{408 MHz;
748 (m| 1H), 7.41 (m 1H), 7.33 mgl) 7. 0516(BMSO)
1. 5138 (m 1H), 1.60 (d 3H 20 5/121134
P(3T/35§’2005/I€%Q§>%%ﬁe-2 503 Mo.3gpagge tal o1 MW f pugd 1Méls (bs, 1H),
1K NWVR [\IgHZ d6-DMSO) | 3-12 Thi o henz
300,46 godicarbepilica: 1H), di cqrboxylic pcPd b 3FRp-11
(:)s, I1;—|) h@l IR-(S(ﬂLibr{)5- 2-fl UOE o (Eﬁ 1H), | 7.(@016M7.80 (m,
phenyl ){thi o -2: 1H)f 7.73 (m 1H),
yil] - et hy |P}h-eﬁﬁ?'§€‘)°1’§9n'§? 57 (m 1H], 7.43 hydir SRydm/d&s
(m 1H), ﬂ -88wli-@oidel  |3H), 7.08 (m 1H)| B.560.36nm, 4H),
i1f), 1.61 (1%$&5l£m1§e 13| Thi opheng-2, 5- 402|49 1425 98y 7.4
11. 35 (bs,
. (m, 1H), 5.38 (m,
1H), 1.60 (d, 3H)
3-10 Thiophene-2,5- 406.91 407.0 6= 11.35 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.10
({1-[5-(4~chloro- (d, 1H), 7.80 (m,
phenyl)-thiophen-2- 1H), 7.63 (m, 2H),
yl]-ethyl}-amide) 5- 7.56 (m, 1H), 7.43
hydroxyamide (m, 2H), 7.40 (m,
1H), 7.03 (m, 1H),
5.37 (m, 1H), 1.60
(d, 3H)
3-11 Thiophene-2,5- 406.91 429.03 0=11.37 (bs, 1H),
dicarboxylic acid 2- (M+Na) 9.24 (bs, 1H), 9.12
({1-[5-(3-chloro- (d, 1H), 7.80 (m,
phenyl)-thiophen-2- 1H), 7.68 (m, 1H),
yl]-ethyl}-amide) 5- 7.60-7.52 (m, 2H),
hydroxyamide 7.48 (m, 1H), 7.41
(m, 1H), 7.33 (m,
1H), 7.05 (m, 1H),
5.38 (m, 1H), 1.60
(d, 3H)




di carboxylic acid 2-
hydr oxyam de 5-({1-
waedos21ss (m 1H),

(d,

1H),

(MrNa) 9. 24 (bs,
7.80 (m

1H),

9.09

[ 5- (3- met hoxy-
phenyl ) -t hi ophen-2- 7. 38 PCT/ERIM)3/006292

7.30 yl]-ethyl}-amde) (m 1H), 7.16 (m 1H), 7.12
(m 1H), 7.02 (m 1H), 6.86-53m 1H), 5.37 (m 1H),
3.79 (s, 3H), 1.60 (d, 3H 3-14 Thlophene25 450. 56
A0 7S 1137 (s, i) —dicarbexyticact
(Bs,MOLHY, 9. 157amg dr oxy an§afe MoW( 4 o @MWH 1H7N%R(z4(@4MHz,
[3-(4- (m 4H), 7.81 (m| net hanesud{Mpo?I - 1H) ,d67D§/P50)
( m—2H) phenyl)-thi ophhen-2- 7 10 (m )
) Syl e o “%/%9364%32 70 1Skl )
WO - no.
IV found TFFRRERI 0|M&; (MH d6-DVBD) 954185 1), 0.12
Thi ophene-@1495-(32Robd- 426.9 (M | S= 11. 37 bS(d 1H),,7.80 (m,
dijcar bo 9.25 (bs| 1H), 9.14 - (5~
(d, 1H), Bﬂ'}l gg?ghlgpﬁ%enzo[ b] t hi ophen-2- 1H) 171{%237# Gy 1D,
(m yl -1 hilbpth arzmyﬂe)S- 2H), 7.61}7.52 (m | 7.57 (m,1H),7.43
etlhyl ] - ani 141-7.27 (m  hydrokyaqi i§) 3Hk.7 20
7104 (m O}g'}dgkyss(m 1), 1.61 il £19)
(m, 3H), 7.08 (m,
1H), 5.40 (m, 1H),
1.61 (d, 3H)
3-13 Thiophene-2,5- 402.49 425.05 6= 11.35 (bs, 1H),
dicarboxylic acid 2- (M+Na) 9.24 (bs, 1H), 9.09
hydroxyamide 5-({1- (d, 1H), 7.80 (m,
[5-(3-methoxy- 1H), 7.56 (m, 1H),
phenyl)-thiophen-2- 7.38 (m, 1H), 7.30
yl]-ethyl}-amide) (m, 1H), 7.16 (m,
1H), 7.12 (m, 1H),
7.02 (m, 1H), 6.86
(m, 1H), 5.37 (m,
1H), 3.79 (s, 3H),
1.60 (d, 3H)
3-14 Thiophene-2,5- 450.56 450.7 0=11.37 (bs, 1H),
dicarboxylic acid 2- 9.25 (bs, 1H), 9.15
hydroxyamide 5-({1- (d, 1H), 7.95-7.84
[5-(4- (m, 4H), 7.81 (m,
methanesulfonyl- 1H), 7.59 (m, 2H),
phenyl)-thiophen-2- 7.10 (m, 1H), 5.40
yl]-ethyl}-amide) (m, 1H), 3.22 (s,
3H),1.61 (d, 3H)




(d, 3H) 3-16 Thi ophene-2,5- 391.47 392.0 b= 11.36 (bs,
1H), dicarboxylic acid 2- 9.24 (bs, 1H), 9.11
W@ s1BHe8, 5- (d, 1H), 7.79 (m dinethyl-i soxarCI/EB2005/006292
1H, 7.56 (m 1H), vyl)-thiophen-2-yl]- 7.10-7.03 (m
2H), ethyl}-amide) 5- 5.39 ¢Af-1H), 2.46 (s,
hydr oxyam de 3H), 2.28 (s 3H) 1.60 (d 3H 3-17
THiophene- 2,75- 411750434 do— 3 iH)-
di|cdthoxyl i c RARE 2- ( c. MWy § f(’B@M 15l- MR (400 MHz;
hydr oxyam de 5-({1- (bs| 1H), 9.09 +H) d6-DMSO)
[5 (dHilndol -5yl ). 1H) | 7 87 ( 1H), thiophen-2-yl]-
| 75-16m| 1Hhjophehd-2,5et hd g}étgzgrﬂ'(sde £26.9 @M) 784211%7%33, 1H),
m 3H), . m
( (37 (m Zlfﬂ% g’gﬁcéfl 3H VO 00513 995 (B, 1H), 014
P(‘T/ EP2(05/ 006293- - 55 no. nane c¢al c. M/\:}f Jur(d, MY, 7.92 (m,
1H NWVR d6- DMSO) | 3-18 Thi pp - z
373. 46 3‘;5%920 lffﬁ%»@bu (bs, 1H), dicarboxyl ctﬁg%ob%z?% (m,
9/24 (b, Y&Fh)lophrni%yl)hy ir oxyani dg 5-{[1- (H, 2HNH)7,@-B52 (m,
(m  (5{pyéth Janﬁd |5- 14), 8.47 (m 1H), 2H), 7,41-7.27 (m,
t hi ophen- 2- &9 1H), 7.81 ethyl]tam de} (m
1H) Y (l%;fi oxyaml e 3H), 7.04 (m, 1H),
5.38 (m, 1H), 1.61
(d, 3H)
3-16 Thiophene-2,5- 391.47 392.0 0=11.36 (bs, 1H),
dicarboxylic acid 2- 9.24 (bs, 1H), 9.11
({1-[5-(3,5- (d, 1H), 7.79 (m,
dimethyl-isoxazol-4- 1H), 7.56 (m, 1H),
y1)-thiophen-2-yl]- 7.10-7.03 (m, 2H),
ethyl}-amide) 5- 5.39 (m, 1H), 2.46 (s,
hydroxyamide 3H), 2.28 (s, 3H),
1.60 (d, 3H)
3-17 Thiophene-2,5- 411.50 434.03 0= 11.35 (bs, 1H),
dicarboxylic acid 2- (M+Na) 11.15 (bs, 1H), 9.24
hydroxyamide 5-({1- (bs, 1H), 9.09 (d,
[5-(1H-indol-5-yl)- 1H), 7.81 (m, 1H),
thiophen-2-yl]- 7.75 (m, 1H), 7.57
ethyl}-amide) (m, 1H), 7.42-7.29
(m, 3H), 7.22 (m,
1H), 6.98 (m, 1H),
6.43 (m, 1H), 5.37
(m, 1H), 1.61 (d,
3H)
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15

1H),
5.39

7.50 (m 1H), 7.44-7.38 (m 1H),
(m 1H), 1.61 (d, 3H Exanple 4

7.08 (m 1H)),

W@ Ros/Thilephene- 2, 5-di carboxylic acid 2- hydr oxyRei/@r2005/006292

5-{[1-(4-norpholin-4-yl- 5
phenyl ) - et hyl ] - ami de} (conpoun854-1) was prepared in
two different ways. Exanple 4a: via a

aal | g

Buctwat g=-Hartwirg—couptifg—of —enant+orerical-y—pure
(R) 19 1- name calc. MW | found MW | TH-NMR (400 MHz;
(4- bromp- phenyl ) - et hﬂr banmoyl | {1t hixgppgne; 2- cafbpxidc)
clacid gethyl ester morpholii ne. Exanple 4b: via
a|redgcti vahaspheatbgn of comnmyr ci al I3psavai | agka .37 (bs, 1H),

1{(4- nofphol i,n- .10 4-yl {phenyl) - ¢t hanone apd vi
oficePositfcidtrel s by chifal 38%?@5,451)’9-13

separ at i HPLC.

ft (eg I%/é) (hﬁ)iréieyarﬁlideS-{[ﬁ- 1y~ ethyl carb . (d, 1H),8.85 (m,
1(4- M1 phel i n-.4-yl - phenyl ) - et hy| car banoyl | - e-

24 car boxy?gl_?g}ralléiindi th hyl ester 15 To a su spie]ﬁi’i%g > 1H),
1/0my ((. 00isphei-3-ybal | adi un(11) |acetate, 4#.08agm, 1H),7.81
(9. 006500 YhvlT-amid

212" -bi q-(d% p%(]er?ﬁlp?]}osphi no) -1, 11 - bi naphty ((@I’ &EW'” (m,
and 125fg (0. 384mmol ) ¢esium cafbonate in|| H.dr30 (m, 1H),

t ol uene| 100nmg (0.272mmwl ) (R)-5¢[ 1- 7.44-7.38 (m, 1H),
(4- Bronp- phenyl ) - et hyl car banoyl ] {t hi ophene} 2- car boxyl i
c|aci dnﬂ:et hyl ester (se¢ WD 2005[121134 7.08 (m, HYI): 5.39
PCT/ EP2(05/ 006292 -56 ¢xanple 1| step 1) pndn3QHONM61 (d,
(0. 344 1) norpholine ywere addefd under an| argon

a rmspg}:fe. The m xture|was heated in the m crovva%zl_er)

oven (Enrys Optimzer)|at 160 C{for 15 mip. After
cooling to roomtenperature, the reaction mxture was

filtered and the solid was washed wi th tol uene.

The

sdixagple 4f the 5 conmbined filtrates was evaporated and
the crude product purified by preparative

(

5-[1-(4
- tl’?liie@ﬂ{’r@ﬁt(é’l]zaré

Y'F\gﬁl_)-cf hZ%[ﬁ{Eﬁ_e-('\%gjr-Q%%W%ﬁ alci_dp I’%é}rl‘?ﬁrs)}fyarenti%%/ | Ség[rlﬁ(élﬁrg)(l)fqholin—@yl-
3411 wes praparedsindwo diffeegnavays.

sehsewpppen

HPLC to

(R) - Thi ophene- 2, 5-di car boxyl i ¢ acid 2-hydroxyamn de
5-{[ 1- S4- nor, phol i n- ) )
xample 4a: via a Buchwald-Hartwig coupling of enantiomerically pure (R)-5-[1-
(4-bromo-phenyl)-ethylcarbamoyl] -thiophene-2-carboxylic acid methyl ester with

morpholine.

Example 4b: via a reductive amination of commercially available 1-(4-morpholin-
4-yl-phenyl)-ethanone and via separation of enantiomers by chiral HPLC.

Example 4a

Step 1: (R)-5-[1-(4-Morpholin-4-yl-phenyl)-ethylcarbamoyl]-thiophene-2-
carboxylic acid methyl ester

To a suspension of 1.0mg (0.0045mmol) palladium(I) acetate, 4.06mg
(0.0065mmol) 2,2’-bis-(diphenylphosphino)-1,1’-binaphtyl (BINAP) and 125mg
(0.384mmol) cesium carbonate in 1ml dry toluene, 100mg (0.272mmol) (R)-5-[1-
(4-Bromo-phenyl)-ethylcarbamoyl]-thiophene-2-carboxylic acid methyl ester (see
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20

25

4-yl - phenyl ) -ethyl ] -am de} (conpound 4-1) 10 The title
conpound was prepared in an anal ogous manner to that

waele®msnitied in exanple 1, step 3 from PCT/EP2005/006292

(R) -5-[1-(4- Morpholin-4-yl - phenyl) - et hyl car banoyl ] -

t hi ophene- 2-carboxylic acid rBéhyl ester. Conpound

4-1: cal cul ated MW 375. 45 found MW ( MtH) 376 O

1H NVR (400 MHz, d6-DMSO): S = 11.33 (bs 22

( bexamplg 1, gep j)(adld 1@.9mg7(0@@41(nm01)_1 H}orpho@g,e (wmre _aLcM}ed under an

7. Qrgoﬂ rﬁtrn%‘s‘ﬂher@ 98e (Mixtdid) was IeafedOth (tF&é rilig}%vtvééfs7gve(rm(Emrys

1%ﬂW§nﬁ| oo W%Bﬁawy%ﬁ%%mgﬁp Teomdsmpsriiregihy reaction
et mddtuge was fikéred adyicthe soliéwas28ashd®With doluddfe. She R;oRfent of the

- sophiBrb ATt 25 PrpRish 32ty ey Byt Pt
2 dBEGoxtpl |¢leldaci7§mget tB021esnel) TRe-3-{1-(4Mapholimd-ylghenyl)-
o A2 S L AOSELTRARSLd AchfPlescr  Ded i

1 (4- Mor phol i n-4-yl - phenyl ) -et hyl am ne and thi ophene-
2, Se qubmu e@leazcs i AFIRYEL dt1d 2 8RS xyardeSS-§A - ﬁ ~m0ﬂ)hohn-

¢
ali I ) et hyI car banoyl |
¥ ?‘yi)c% fi%}n(ﬁ‘&mé w@ﬁ %{ ester The racenic 5-
[ 1 (4- nnrphol|n -yl - phenyl) ethylcarbannyl]

. 2 | est o
< oh B B8rbruR PR Bikbeted Shap cislPlons Fiarineiis, tgh described in
2066k 134stQCTY HRAD0 KR 0BG Pg2-Motphobnyl-pyphenyB-ethylcarbamoyl] -

Oqt:hfdyr}h@ﬁg ﬁe 2 aﬁr@}mfﬁ%% a%tggl eﬁ e@%{ﬁghulﬁl&] Q Ust Elicﬁﬁteldt IQW 375.45,

RpurrdiMPheMa-ID), 3764 daF-Dov (#e0 Atlle @M@ky&afﬁ de33 (bs, 1H),
5 954 b(s4IHPr8F§2C(H| IH) 4- aol(nph@ny# 55 ehhvilt), 7% QehH C? 6.90 (m, 2H),

E%ﬁ%éaﬁ%é%%%?@ L8 LS BB 20 Dix e exarpi

4-1 using the appropriate starting material, the

foll own conmpounds were prepared: no. nanme calc. MN
fgﬁul%glq%HNl\/R (400 MHz; (MrH) d6- DMSO)

Step 1: 1-(4-Morpholin-4-yl-phenyl)-ethylamine
Goddard, C.J., et al., ]. Heterocycl. Chem. 28 (1991) 17

Step 2: 5-[1-(4-Morpholin-4-yl-phenyl)-ethylcarbamoyl]-thiophene-2-carboxylic
acid methyl ester

The title compound was prepared in an analogous manner to that described in
example 1, step 1 from 1-(4-Morpholin-4-yl-phenyl)-ethylamine and thiophene-

2,5-dicarboxylic acid monomethyl ester.

Step 3: (R)-5-[1-(4-Morpholin-4-yl-phenyl)-ethylcarbamoyl]-thiophene-2-
carboxylic acid methyl ester

The racemic  5-[1-(4-morpholin-4-yl-phenyl)-ethylcarbamoyl]-thiophene-2-
carboxylic acid methyl ester was separated into both enantiomers by chiral HPLC



4-2 Thi ophene-2,5- 356.40 357.0 8= 11.31 (bs, 1H),
di carboxylic acid 9.18 (bs, 1H), 8.95 (d,

wQ20vgdeasyam de 1H), 8.20 (s, 1H), 7.81 5-{[ IPCHEPI0N3/006292
1H), 7.70 (m imdazol-1-yl- 1H), 7.60 (m 2H),
phenyl)-ethyl] - 7.56-7.46 (mM73H), amde} 7.09 (m
1H), 5.15 (m 1H), 1.50 (d, 3H) 4-3 Thi ophene-2, 5-
373.48 374.2 b= 11.34 (bs, 1 di carboxylic acid
9 ep®leying al IhiralpaB1ADd coluzmhy p]@gly Sheapécal deusﬁrlvsg Ltdn (eluent
1|TDexarfé7e{tilé]noﬁ§02|q& 55 (m1H), 7.19 (m  piperidin-1-yl-

phenyl)-ethyl]- 5.03 (m 1H), 3.08
(t amde} 4H), 1.59 (m 4H), 1.51 (m 2H), 1.44 (d,
(RPQhiobhtas4, 558 4bBREA RN c@ﬁﬁ?@roaeﬁ&d&@—{[ﬁ@nomhohn—

: ﬁﬂh@é\/ﬁ]&é’ﬂb"q]z%‘}e?é efisib S 1134 (bs, 1)

d| carboxylic acid 9.23 (bs, 1H), 8.82 (d,

Sbﬂ%)%g’??qﬁd mﬁ{% ?e% a%%ogi’r'g? togx rg%k%g“ 444 755

plpera2|n 1-yl)- 5,03 (m 1H), 3.13 (m
P@%ﬁogttgﬁimgﬂ&-a &115%?\}1{6rﬁp§45ﬁmat§mag@ﬁg nfatdal (e following

onmpound
compounds were prepared:

no. name calc. MW | found MW | 1H-NMR (400 MHz;
(M+H) d6-DMSO)

42 Thiophene-2,5- | 356.40 357.0 &= 11.31 (bs, 1H),
dicarboxylic acid 9.18 (bs, 1H), 8.95 (d,
2-hydroxyamide 1H), 8.20 (s, 1H), 7.81

5-{[1-(4- (m, 1H), 7.70 (m,
imidazol-1-yl- 1H), 7.60 (m, 2H),
phenyl)-ethyl]- 7.56-7.46 (m, 3H),

amide} 7.09 (m, 1H), 5.15 (m,

1H), 1.50 (d, 3H)

4-3 Thiophene-2,5- 373.48 374.2 0= 11.34 (bs, 1H),
dicarboxylic acid 9.23 (bs, 1H), 8.81 (d,
2-hydroxyamide 1H), 7.79 (m, 1H),

5-{[1-(4- 7.55 (m,1H), 7.19 (m,
piperidin-1-yl- 2H), 6.87 (m, 2H),
phenyl)-ethyl]- 5.03 (m, 1H), 3.08 (t,

amide} 4H), 1.59 (m, 4H),

1.51 (m, 2H), 1.44 (d,
3H)
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acetic acid Exanple 5 Step 1:

3-Ox0-3-(3-trifluoronethyl

- phenyl ) - propionic acid

werdvph2zaster 5 A mxture of 1.96g (0.0275n01) BOOEP2U05/006292
et hoxi de (95% and 22nl et hano
m nutes at room tenperature ab¥-was then cool ed with

an ice bath. 3.65g

was

stirred 20

(0.025np1) diethyl oxal ate foll owed

by

47 {
. 'y

phenyP) - e

St
r

irred f
om t enp

—025r0 1)
I hanop@dnQer e
pr 30m n. at

prature and a

179
ERR

—t+i oo
h ke MEWo
D-5C, th
ditional

otrethyt—=

pigund YEW ]
BN d
25ml ef ha

HHNMRA 400 MHz;

t 0 Wg4-MDMSO)
ol were 10

aq
e
I g
a(
et
ph
C(
sy
tn
34
et
54
a(g
3-
et

ided.-4 Af
apor at e
pSi due.
jueous p
her. The
H? and e
nbi ned
Il f at e,
i turatep
0XO0- 3-
hyl est
(3-Trif
id ethy
0x0- 3- (
hyl est

hy\

draochl o
grocni-o

| efhibsheak-2520
r and

 dicobioghin i,
hasieydnagasidd

o ratied o

reg
organuﬂn@hase

\?mpe?ﬁilﬂ 90
petrm
Phepylijetfiiom
er . hfde)?:
uoroneth
cegxpepné\)@mlm
B- t atdtlceidomet
er and 3. 879

m t3ygper a
di et hyl el

hase was

hct ed one
Ee wWas a
b tines W
5 were dr
was 15 eva
ether to
met hyl - phe

phenyl)-is
ure of 5
hyl - pheny
0. 056np1

jde—+n45ml

ur esgbloe s
her were

separated f

nore tine
cidi fied W
th diethy
ed over n
pbor at ed an
give 5.35

nyl ) - propi

bxazol e- 3-
359 (0.01
|')-propio

hydr oxyl

t hanaol
O TTUATTUT

D \§21 1. 38&s, 1H),

A0St L AEh 8 82 (a

WIH), ﬂVQ(llnylH)

t7|']55ﬁ(8} ﬂ%,ﬁt?z (m,

agdé@s@ﬁo(nh2fﬂ

SDR%gh BBOGHSS (m

bnidE)adp9 (m, 4H)
2.32 (s, 3H) 1.44 (d,

Car boxyl
B5nm01) 3H)

nic acid
hm ne

A \wac haoq
—\J VVA I LA %"

ad 1ndar

reflux for 2h. Wiile cooling to roomtenperature,

j id WD 2005/ 121134 PCT/ EP2005/ 006292
gﬁ%%ﬁﬂigéted which was filtered off.

concentrated i n vacuo,

a
-59

The filtrate was

diluted with 50m water and

e xétéé eI GiRexbh @trfﬂd@&nﬂh&pﬁﬂ%%pgﬂopf&ﬁg fcid Iﬂ&l Ss@éf'b i ned

extracts were was brine, and
aqueous NaOH and dried over nagne3|un1sulfate The
S OA tfixtureast 139@;0(11Medloambdlwﬂnuahemﬂa@muaeldtzzntlhahﬁlol was

i SO BRE S AR <Garatiee R oy R b MIR 5 2 05
f i (0t025tred) whethdusgae afadlowed by et.dg 2(00BGmED). ABE2Bifhioyomethyl-
5 Célgeng{) raﬂlfli SR QIR gded%gwl'@ e'gﬁB@E@ie%ﬁ SRR FROIICat 0-5°C,

ester

( 3th¢n|aﬂlpwgd daeray 1o ﬁem 9emp§m¢alzeoand3 addifionglt Hmbeibamge] were
a frRheder '1@109 réth Uehnpera@ire4h@NdblveBt Qe apordRidIWater and

rmc%et%sie rQr IV\(r)ercle agded to the residue. The organic phase was separated and the
aqueous phase was extracted one more time with diethyl ether. The aqueous phase
was acidified with 2M HCI to pH2 and extracted three times with diethyl ether. The
combined organic phases were dried over magnesium sulfate, the solvent was
evaporated and the residue triturated with petrol ether to give 5.35g (0.0185mol) 3-
0x0-3-(3-trifluoromethyl-phenyl)-propionic acid ethyl ester.

Step 2: 5-(3-Trifluoromethyl-phenyl)-isoxazole-3-carboxylic acid ethyl ester
A mixture of 5.35g (0.0185mol) 3-o0x0-3-(3-trifluoromethyl-phenyl)-propionic

acid ethyl ester and 3.87g (0.056mol) hydroxylamine hydrochloride in 45ml ethanol

was heated under reflux for 2h. While cooling to room temperature, a white solid
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10 solution (3Min diethyl ether) and 5.8ml(0.042n0l)
triethylamne in 10m toluene, a solution of 2.06g

W@ 200807430l ) 5-(3-trifluoronethyl-phenyl)-i sorawBP®03006292

carboxylic acid ethyl ester in 20m toluene was added
dropwi se. After the addition->%has conplete, the
reaction m xture vvas stirred at 0-5C for 2 h and then

treat.ed h 4N, aquepus, HC1 sol ution. The )
i B{Fi}P’é@%@@*’h‘fh Yt Btered, @& fg? %lt&te & canregiated 8 Varkes diluted
vva&tls ej@aﬂawadr and éxttRctet ghné tiky ewithakiethils ber. V\Tlﬁé'] combined

SO, SO S S v v

suhﬁgteeluan dullfate Ebﬁt valmentvisas emppoarted add tohene egisdatkled to the
g%sﬂﬁé Sﬂie\{ﬁéi)hil e &lidW tﬂg{ege S er, e d G tgl ?ne AT &%é%ﬂ/foent of

ueous tion.- 0 utlon Wwas
f ghe 3gombined filtpatesod¥asd exaperaied dicf ivaeldt 8. 0§g+ £0.69723mol) 5-(3-
adgifltibfin&thyl6MheaP) i€dxazoléls- cagid@m ad@8hGVaRgr ated and

the residue was m xed with toluéne and "aqueous NaHCO3
solution. The m xture was filtered over celite. The

orSgend:cl- [Sﬁ&Trlﬂmnﬁ@bﬂﬂﬂfeﬁjﬂl)MaidIQ ﬁlq)-leﬂﬁtﬁibnb!\/as
evaporated to yield 0.7g (0.00274nol1) 1-[5-(3-
trifluoronethyl-pheny I)-|soxazol 3-yl] -ethanone. Step
4-Tala cooled (5-10°C) solutlon of 4.6ml (0.014mol) methyl magnesium iodide

[ E&ghﬁlo r(BM fﬁo&gﬂglt Jﬂﬂer% gﬂ'ﬁg ?h}é r(g %ﬁéﬁ ltr1g’th¥1a%ml% hlxy fo%ﬁ]tgluene,

n%\luﬂ%l t%s%o@es@rqoﬁéfﬁnplﬁ 5e&aﬁﬂﬂ“@“2metb{s’]epheny@ﬂe@cazole 3-

S:carboxylic acid ethfyl ester in 20ml toluene was added dro w1se Aﬁt T the addltlon
uor onet hyl enyl ).-i soxaz i

5- 3 T
S IRBY - T e Bl AT SRPTeR st Qoo ts fostihland shed trested

Thﬁt}t lstdnd mrqqom Mab sluepar Ehe nfixane vag dierdBBne celi®. The
t hose described in

 ORBFAS R RS, ebsriad A0 abB.stedip TyER yep Washed with water, 5%
Ttﬂqum@riéaHCS’S dgblutioh erg itwvice adthdwdeh the oxgamid plese was dried over

t o é%]nehlﬁn{ ﬁﬂﬁte and the s l)vent was eva]i)org.t [ he t1‘$]s1d[u}e was. ddssi)lved ina

uor gmet -1 SO0Xazo

( é@%gg %/Iefiﬁr@ g piaemd daPorane b} Qq};@tﬁ(@‘d The solution was
| heaed! togBRS HRBOSin! theh Q@éﬁdda%a%lchﬁéd kg pHe% %?P.Jdaltﬂcm of 6N
Sﬁ(ﬁb 312{?6805?& Wammagqfe@ga%%]lzj lthaefj%%é%\g}azs%@med :Mltlg 1oluene and
( hgpedd) Nal9C23 s()bﬁlpan-l)e mixthie wab filldidd oPerZéliteSThd bganic layer
8 v?’a% fﬁéa%tg&%d the S(%\Lﬁnt was %nll}zod;pegl:tﬁ) ylezd ()ryg (8 '6'})274mo$§ [5-(3-

trlﬂuoromethyl phenyl)-lsoxazol -3-yl]-ethanone.
Step 4: 1-[5-(3-Trifluoromethyl-phenyl)-isoxazol-3-yl]-ethylamine

The title compound was prepared in analogous manner to those described in
example 2, step 1

Step 5: 5-{1-[5-(3-Trifluoromethyl-phenyl)-isoxazol-3-yl]-ethylcarbamoyl}-
thiophene-2-carboxylic acid methyl ester

The title compound was prepared in analogous manner to those described in

example 1, step 1
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In anal ogy to exanple 5-1 using the appropriate
starting material the follow ng conpounds were

w@e@paryasdt no. name calc. MWV found MN 1H NVR (BODEP2005/006292

(MrH) MHz; d6-DMSO 5-2 Thi ophene-2,5- 425,39 426.0
11.37 (bs, 1H), 9.24 dicarbox§dic acid 2- (bs, 1H),
9.11 (d, hydroxyamde 5- 1H), 8.10 (m 2H),
({1-[5-(4- 7.90 (m 2H), 7.81 trifluoromethyl- (m

1 1Step & Toghene-2ghdisgrboxylicacid gihydroxyppidern-i-[6s(3- 1H)
y|t}iﬂugfdﬂﬂét})ylgﬂeﬁg)}—i%ﬁ%ol(ﬁZlé—'lekﬂyl}—&mftﬁe_) (émpcitAd 5-9) VO
2005/ 121134 PCT/ EP2005/ 006292 °-61- Li st o]f) Ref er ences
Baraldi, P.G, et al., J. Heterocyclic Chem 19 (1982)
SeSfifle cBapbund whslprepgiedain. andl¥@ani Maitic@Cto MRSe deYibed in
4 200](%) 427,435 Brown, H. C., et al., J. Am Chem
SEEAMpEds f¥B3g) 1539-1546 5 Chan, D.MT., et al.,
Tetrahedron Lett. 39 (1998) 2933-2936 Chen, C -P., et

al - d t T4 - A e

£ Cprp Sy M) Teind BR) (W40 4580 SHm (400

DeHEzad6-DMSO): $r= 113 (s, 9.23. (bs,AdEe AN (g, 115), R.22 (s, 1H), 8.18
: ) _ACA i f I

L B B T n b B0 005 (0 R Gan, o L) 55 (4 31D

al., J. Heterocycl. Chem 28 (1991) 17 Houben-Weyl,

" Natdmaligp tdexamipiapilsadieg tkhepprepriatéitatinX\thdtedsltthe following

XV/ 2 Ge%% Thi ene, Verlag, Stuttgart lglesias, L.E,
etCORIPOUNGLFETeRIERATEd " (1997) 2675-2677 J. Het erocycl .

Chem 28 (1991) 17 15 Kikkawa, |., et al., Synthesis
11 (3380)| 877 hame calc. MW | found MW | 1H-NMR (400
(M+H) MHz; d6-DMSO)
5-2 Thiophene-2,5- 425,39 426.0 11.37 (bs, 1H), 9.24
dicarboxylic' acid 2- (bs, 1H), 9.11 (d,
hydroxyamide 5- 1H), 8.10 (m, 2H),
({1-[5-(4- 7.90 (m, 2H), 7.81
trifluoromethyl- , (m, 1H), 7.57 (m,
phenyl)-isoxazol-3- 1H), 7.21 (s, 1H),
yl]-ethyl}-amide) 5.31 (m, 1H), 1.59
(d, 3H)
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(@S-ze?@pﬁlorrers or racemates of the conpounds of
formlal ROOS YXHHONHS5 fornula I, wherein

RUS %3¢908C6) al kyl, which is optionally substituted
ONBiefdrs, YEVAIdHchidf T8 D . PVetr. ol @QR111998) 2S03PENY | ene or
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Yin, J., et al., Org. Lett. 4 (2002) 3481-3484



10

15

20

a phenyl group, which is substituted one to three
times by al kyl, hal ogen, -0-alkyl, -S(O 2-al kyl,

wo didSattayd ) or -N(al kyl)2; wherein the 15 al kpdT/BPOPE06292

maybe optionally substituted with one or severa

‘hal ogen atons; and all pharniceutically acceptable

salts thereof. 2. The (R - or (S)-enantioners or
racemat es according to claiml, characterized in that
20 X phenyl ene, thiophené&ﬁ?ﬂ(aﬁﬂﬂ%oxazolediyl. 3. The
(R - or (S)-enantioners or racemates according to
claim], characterized in that X phenyl ene. WO

2805/ if%lﬂ@ﬁ" Pdgﬁt%@%%Qééaceﬂea&&‘.’p%em%"-‘méf of formulaT
(S)-enantioners or racemates according to claiml1,
characterized in that X thiophenediyl. 5. The
conpounds according to any one of clains 1 to 4,
characterized in that 5 Y_ks phenyl ggpup, which is
substituted one to three t y al kyl, |1 hal ogen,
-Oal kyl, -S(O | kyl) 2;
wherei n the : ; | 'y Nidbstit ut ed
with one or se ggen “at ons. Thgoconpounds
according to any one of clainms 1 to 4, characterized
inthat 10 Y is a heteroaryl group. 7. The conpounds
according claim1l: Thiophene-2,5-dicarboxylic acid

2- hydr oxyam de 5-({1-[5-(Zﬁﬂ§&?9¥y- phenyl )

-thi ophen-2-yl] -ethyl} -anide); "

Thi ophene- 2, 5-di carboxylic acid 2-({
1-[5-gékgaﬂethylanino-phenyl)- 15 t hi ophen-2-yl]
-ethyl'}-amde) 5-hydroxyam de;

Thi opfREne-i2(G-@i)ehylbwkichiicoptiinallp sibystifuird ang efeseveral times by
5-{[1-(5-qﬁmﬁ%xg-thiophen- 2-yl)-ethyl] -am de};

X s phenylene or heteroarylene;

Y  isasaturated (Cs-Cy)carbocyclic group;
a saturated heterocyclic group ;
a heteroaryl group; or
a phenyl group, which is substituted one to three times by alkyl,
halogen, -O-alkyl, -S(O),-alkyl, -NH(alkyl) or -N(alkyl).; wherein the
alkyl groups may be optionally substituted with one or several halogen

atoms;

and all pharmaceutically acceptable salts thereof.

2. The (R)- or (S)-enantiomers or racemates according to claim 1, characterized
in that ,
X  phenylene, thiophenediyl or isoxazolediyl.

3. The (R)- or (S)-enantiomers or racemates according to claim 1, characterized
in that
X phenylene.
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Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-{
[1-(5-mtolyl-thi ophen- 2-yl)-ethyl] -am de}; 20

wabiospimse- 2, 5- di car boxylic aci d 2- hydr oxyamn deCT/EP2005/006292

5-{[1-(5-p-tolyl-thi ophen- 2-yl)-ethyl] -am de};

Thi ophene- 2, 5- di car boxyl i ¢ a®4d 2- ({ 1-

[ 5- (2-chl oro-phenyl)-thiophen-2-yl] - ethyl}-am de)

5- hydr oxyam de; Thi ophene- 2, 5-di carboxylic acid
24hydﬂ"bgy]&)ﬂqjé8)‘5ex(1{rmwpgar(q;m@n@)tfgg/accg ing to claim 1, characterized
phenyl) glipi ophen-2-yl ]-ethyl }-am de); WO 2005/ 121134

PCT/ EP2005/ OO 292 -65 Thi ophene- 2, 5-di carboxylic acid
2-({ 1 5- phenyl ) -t hi ophen-2-yl]-

et hyl } am de) 5- hydr oxyam' de;

Tlgl( ? 2 Flg %%I%_’PPPQ%S? it %rﬁlgrg}}p)%n? ﬁilfé B%réﬁm? ]ytlo]él characterized in that
et hyl ¥- ams‘ie})h@ﬁ’}’}gtdupmnh ﬁeubﬁltuted one to three times by alkyl,

Thi ophene 2, } } . :
2-({1- [5 ?[lbg%rﬁoréog enyﬁ);: I%Hﬁu?l) NE N(alkyl)s; wherein the
et hyl } - amalig) grgupy@ayjhggmlqj@lly substltuted W1t one or several halogen
Thi opheneyg,.9s di carboxylic acid 2-({ 1-

[ 5- (3-chl oro- phenyl ) -thi ophen-2-yl] - ethyl}-am de)

5- hydr oxyam de; Thi ophene-2, 5-di carboxylic acid

2¢6({ 1qhe tf)]@l‘pﬁ)hﬂ@&f &c@ﬂ?ﬂﬂ@/ﬂo)an? bhe phésind-1ydo]4; cHdtacterized in that
et hyl }-am.d 6“’ é’?r oxyam de;
|

Thi opHeneX? tic acid 2-hydroxyani de
5- ({1-[5-(3-nethoxy- phenyl)-thiophen-2-yl]

Z%th%l ffﬁ#ghn%g{yfgwc?%&ﬁ di carboxylic acid

nmet hanesul fonyl phenyl ) -thi ophen-2-yl] -ethyl}-am de);
15 Thiygy ﬁﬂ{% ﬁdféh&%&ﬁ&xyidl& aGiydrekyhmide 5-({1- %5 -(2-methoxy-
enzo

[1(5b ] hi o ophen- 2-yl) -et
-am d %Yﬁee"ﬁ %Ia E@ne 2, 5-di car boxyl i c
aC|d2({1[5(35d|nethyl-|soxazol 4-yl) -

o st AT S g e

5- ({ 1thiophdi2ividethyf-aphijle) RBydrokyamhide;- 2- v ]
-ethyl }-am de);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-o-tolyl-thiophen-
2-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-m-tolyl-thiophen-
2-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-p-tolyl-thiophen-
2-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-({1-[5-(2-chloro-phenyl)-thiophen-2-yl]-
ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(4-methoxy-
phenyl)-thiophen-2-yl]-ethyl}-amide);
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Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-{[1-(5-pyridin-3-yl- thiophen-2-yl)-ethyl] -am de};

wabiospriase- 2, 5-di carboxylic acid 2-{ | PCT/EP2005/006292

1- (4" - di met hyl am no- bi phenyl -4-yl)- ethyl] -am de}

5- hydr oxyam de; WO 2005/ 121134 -PCT/ EP2005/ 006292 - 66

(R) - Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-{[1-(3",4",5 - trifluoro-biphenyl-4-yl)-ethyl] .

- ami d@hiophrye-35r Gptbaere, Bidy izdé}‘t[%i%ﬂ_u@f%f ﬁan%)-hnophenﬁ-yl]-
2- hyd%ﬂf%%ﬂ@iﬁh dfoxFarhitle; met hoxy- bi phenyl -4-yl)
-ethyl] "-am de}; (R) - Thi ophene- 2, 5-di carboxylic acid

2- hydroxyam de 5-{[1-(2' -net hyl - bi phenyl -4-yl)-ethyl]

i am ?fl‘hioﬁ@%e—ﬂﬁi—&jﬁhﬁﬁﬁyllﬁ, &ridl iZﬁ(Qll-]tDS)-)(&4ﬂwé@§>heln)2}-ﬁ[idphen-2—yl] -
2' - 0r,0- bi Ayl - 4- -et hy - am de
5-hdeﬂWbéﬂPﬁ@?§f%§E ¥8Eﬁéne-2,5-dicarboxylic aci d

2-{ [ 1-(3' -fluoro-biphenyl-4-yl)-ethyl] - 10 am de}

5- hydrexyanj de;-_ £ 10 (23 P XYhkh ) -G _2.911-
2. hyd?f%’nxﬁ?#ﬁéﬁél PR o fr Py L RO ey bty 291
- ani dethyl}capidehp-dyReosgemids; di car boxyl i ¢ aci d

2- hydr oxyam de 5-{[1-(3' - net hoxy-

'lIJ'Iﬁ Ip 2 S %@%g&&?%g%%wgr%ﬁgéf (éil-?S- (3-chloro-phenyl)-thiophen-2-yl]-
2- { [ 1e(tfl}-ahidey s-Hydphempide3- yl ) -et hyl ] - ani de}

5- hydr oxyam de; Thi ophene-2, 5-di carboxylic acid

2- hydroxyam de 5-{ [ 1-(2'-nethoxy- biphenyl-3-yl)

- et hyThiewrhed)5-ditmbogylanesid ,25(-{¢H[6d2ﬁbW¢ipéeaﬁbﬂhlophen—2-yl]—

2- hydr am - 3§%%f t hyl - bi phenyl - 20

3-yI)Fe y??ggh?gé%%) |g%%ene-2,5-dicarboxylic acid

2- hydroxyam de 5-{[1-(4'-nethoxy-

bi pherpyisplichb-R;RERMbbxylam sed ; 2-}gdroxyamide 5-({1-[5-(3-methoxy-

Thlopq§£e-§,5-gﬁfarb X%hlﬁ aC|%. -{

1- (4 PrepdyieRbsoYHr SREARSS)) | ) - et hyl ] - ani de}

5- hydr oxyam de;
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(4-
methanesulfonyl-phenyl)-thiophen-2-yl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-{[1-(5-benzo[b]thiophen-2-yl-thiophen-
2-yl)-ethyl]-amide} 5-hydroxyamide;

Thiophene-2,5-dicarboxylic ~ acid  2-({1-[5-(3,5-dimethyl-isoxazol-4-yl)-
thiophen-2-yl]-ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[5-(1H-indol-5-yl)-
thiophen-2-yl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-pyridin-3-yl-
thiophen-2-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-{[1-(4'-dimethylamino-biphenyl-4-yl)-
ethyl]-amide} 5-hydroxyamide;
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WD 2005/ 121134 PCT/ EP2005/ 006292 - 67
Thi ophene- 2, 5-di carboxylic acid 2-{ |

wa2qo8/12f1Buior o- bi phenyl -3-yl)-ethyl] - am de} PCT/EP2005/006292

5- hydr oxyam de; Thi ophene-2, 5-di carboxylic acid 2-{ |
1-(4' -fluoro-bi phenyl -3-yl)-ebthyl] - am de}
5- hydroxyam de; 5 Thi ophene-2, 5-di carboxylic acid

2-{[1-(3 -l bi phenyl -3-yl)-ethy|]- anid .
5~ hy diBKFhihene THr GpHHEIE, SalidarlBgPREmIGEg S-(1-(3,4.5"

2- hy drgpyaoin -Gthyleinhidk}; bi phenyl - 3-yl) -ethyl ]
-an1dé? Th|o€%§%£ ﬁdé d?carboxillc acid 2-1[1-

(2' -chl oro-bi phenyl -3 -yl) -ethyl] - 10 am de}.
oS- ?ydKRxmm&gne-IjﬁL@amﬁﬁ)rl)ﬁ, 5c‘f;lj la]alli;blw)y;iagrﬁc}lacs'b-@[lzéz{-nﬁethoxy-
1- (3" 5¢hl oro p -et hy - am de
5-hydpﬂﬂ§gﬂf%¥ ‘%ﬁﬁiﬁﬁ%ﬁ% 2,5-dicarboxylic acid
2- hydroxyam de 5-{[1-(3' - net hyl -bi phenyl - 3-yl)-ethyl]
-am d e iC 0 ' )
2-hy d?iéz(;‘;l?(n)pyghg E? @Ll‘é?%o?ylfi e?c'icp &mfdfo)@ﬁfn%e 5-{[1-(2'-methyl
bi pherl?mhfsyly‘%)’)eftthxﬂ pmidgti de} ;
Thlophene 2, 5- dlcarboxyllc acid 2-hydroxyam de 5-{

[ 1-( hanesulfo hen

- ani dé?yefgiﬁ)l’h?ﬂ? Spne %rbzzqé care rzog[MZ g thenyl-4-yD- ethyll
2- hy daexdérs-Bedrbxifandidé;4- t hi ophen-2- 20
yl - phenyl)-ethyl] -am de};

(R)-Thiophene-2,5-dicarboxy|ic aci d 2- hydroxyam de

5- ({ 1R)-Zhidphent-By-dictibonghreacid -3¢ - (3h&ngito-biphenyl-4-yl)-ethyl] -

- et hyl ene- 2, 5-di carboxylic acid

2- hydﬁ%uagkfg%hg;%?¥HF4 (1H pyrazol -4- yl)-phenyl]
-ethyl }-am de); WO 2005/121134 PCT/ EP2005/ 006292 -68
Thi ophg p'ileﬁe 0% BiRx3bokflicACAGd 2 2Rk M AR ©5-{[1-(3'-methyl-
5- {[1b(1P agH eﬂﬁ% anndkﬁenyl) ethyl] -am de};

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methoxy-
biphenyl-4-yl)-ethyl]-amide};

Thiophene-Z,S-dicarboxylic acid  2-{[1-(4'-chloro-biphenyl-3-yl)-ethyl]-
amide} 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(2'-methoxy-
biphenyl-3-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(2'-methyl-biphenyl-
3-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid  2-hydroxyamide 5-{[1-(4'-methoxy-
biphenyl-3-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-{[1-(4'-dimethylamino-biphenyl-3-yl)-
ethyl]-amide} 5-hydroxyamide;
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Thi ophene- 2, 5-di carboxylic acid 2-{ [ 1-(3-benzo [b]
t hi ophen-2-yl - phenyl )- ethyl]-am de} 5-hydroxyam de; 5

wabiospimase- 2, 5- di car boxylic aci d 2- hydr oxyan deCBHEP{005/006292

1-[3-(5-nmethyl - thiophen-2-yl)-phenyl] -ethyl}-am de);

Thi ophene- 2, 5- di car boxyl i ¢ adi’d 2- hydr oxyam de

5-({1-[ 3- (1H pyrazol -4- yl)- phenyl] -ethyl }-am de);

Thi ophene- 2, 5-di car boxylic ac

2- ({ 1Thipphenes2dr disarhgxylics o%&lilol 241[y+(p'-flygro-biphenyl-3-yl)-ethyl]-

Pheny i) BYinidratfadfide; 5 hy dr oxyam de;
Thi ophene- 2, 5-di car boxyl ic acid 2-hydroxyam de

5-({1-[3-(1H i ndol -5-yl)- phenyl] -ethyl}-am de);

Thi opHﬁ[@iﬁnéZﬁi—@iaﬁﬂb@mici C aaidi d 22{[hy(di-fixyrenbighenyl-3-yl)-ethyl]-
5-{[1- eugg d& Si_%l - phenyl) -ethyl] -amde}; and 15

Thi opf % hydipz 8§€yl ic acid 2-hydroxyani de
5-{[1-(4-imdazol -1-yl- phenyl)- ethyl] -am de}.

R -T
(5 %[1 - m%}r?% Ilngﬂfgg’éﬁox)ﬁeﬁr‘?& thy FM ﬁﬁ?ﬂﬂ% -yb)-ethyl]-
Thi opharide}3; @ddp%}ﬁm}é%yl i ¢ acid 2-hydroxyani de

5-{[ 1- (4 p| peridin-1-yl- 20 phenyl) et hyl ] -am de}; and

Thi oph 5- di |ic. aci dro m de 5- .
1-[ 4- (& 19?&16}%912 %ﬁﬂg%%cmda %ﬁh}’dﬁ%%y ﬁwﬁ Fthré)Bhen‘/l-
acet i g-yy-ethy§admhide}; Thi ophene- 2, 5-di car boxyl ic acid 2-{

[ 1-(4-cycl ohexyl -phenyl)-ethyl] -am de}

5- hydr oxyam de; WO 2005/121134 PCT/ EP2005/ 006292 -69

Thi op ihieptens-2ci-diatboxylic ¢ agidi d 224y dlgranbighenyl-3-yl)-ethyl]-
5-({1 nmet hyl - phenyl ) -i soxazol - 3-yl ]

-eth Ia%rﬁaérh ’E‘H’ glﬁaghi ophene- 2, 5-di carboxylic acid

2- hydroxyam de 5-({1-[5-(4-

trifl lsi%&ﬁfféhmzl s-eiaﬁmbk}hd SQ¥RZO0l2- ﬁ'lé’(B]—clﬂ@ﬁdlulb}leMSdﬁ)ethyl
5 8. Proae} (grr t he .manuf acture of the (R
(S) - eREREFIoNE o¥yamideiemt es of  t he corrpounds of

formula | by reacting a conpound of fornula IV
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3'-methyl-biphenyl-
3-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic ~acid  2-hydroxyamide 5-{[1-(3'-methoxy-
biphenyl-3-yl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4'-methanesulfonyl-
biphenyl-3-yl)-ethyl]-amide};

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-thiophen-2-
yl-phenyl)-ethyl]-amide};

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4-(5-methyl-
thiophen-2-yl)-phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4-(1H-pyrazol-4-
yl)-phenyl]-ethyl}-amide);
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00 HO11 SR2 O formula IV, 10 wherein R2 is an
al kyl group; with an racemc, or enantionerically pure

W@ Ros/1on3{ S) -am ne of the forrmula VII R Y D RCIMER2005/006292

41, 15 formula VI, wherein X, Y and R have the

meaning given in claim, 2068+ the presence of a

sui tabl e activating agent, to give a conpound of

formula VIII WO 2005/121134 PCT/ EP2005/ 006292 -70 - O

O N SToirphems-2mdipuboxiigl aciyl Rthydregyamide 5x,[1%3at£a>nhfn-2-yl-

have bﬁ&mﬂﬁé’tﬁkl‘]‘%nﬂhé’}?n inclaimM and R2 is an al kyl

group, 5'which’is treated with hydroxylanm ne to give

the respective conpounds of fornula I; and if
desi r gdiopheadafsodibarbexdi dcidomp{un@sbentb [b] thiepiten-2-yl-phenyl)-

phar rr%ﬁg_‘, t—z{n%%lei g—hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[3-(5-methyl-
thiophen-2-yl)-phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[3-(1H-pyrazol-4-
yl)-phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic ~ acid  2-({1-[3-(3,5-dimethyl-isoxazol-4-yl)-
phenyl]-ethyl}-amide) 5-hydroxyamide;

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[3-(1H-indol-5-yl)-
phenyl]-ethyl}-amide);

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-pyridin-3-yl-
phenyl)-ethyl]-amide}; and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-imidazol-1-yl-
phenyl)-ethyl]-amide}.

(R)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-morpholin-4-
yl-phenyl)-ethyl]-amide};

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-piperidin-1-yl-
phenyl)-ethyl]-amide}; and

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4-(4-methyl-
piperazin-1-yl)-phenyl]-ethyl}-amide); acetic acid salt;

Thiophene—Z,S-dicarboxylic acid 2-{[1-(4-cyclohexyl-phenyl)-ethyl]-amide}
5-hydroxyamide;
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acceptable salts. 9. A nedicanent containing one or
nor e conpounds according to any of the 10 clainms 1 to

wQ2@s/1z21084 ve i ngredi ents together w th phar maceCt/ERB0$/§06292

acceptable adjuvants. 10. A nedi canment according to
claim8 for the inhibition of6unor cell

proliferation. 11. The use of one or nore conpounds
according to any of the clainms, 1 to for 15 the

manuf abtigPRenss 2, agbowrlie s f % he PRWERPTRRCF ¢ arfbl-[5-(3-
cel | pidhibfshéthilopheny)-iseuelt3-9N-ethyl hasidy)eand

acetylation in said tunor cell. 12. A nethod for
inhibiting tunor cell proliferation by induction of

hi st orfEhiophetey?,3tdicanbaxylia t urmid cel R;hydusybmide 5-({1-[5-(4-

adm ni [ t. tive amount
of onleé@?lo%?%&lgléﬂgéggﬁalg@%%%? |] heglp%l}dg%%geg'olf Vt he ’
claime 1 20 to 7

8.  Process for the manufacture of the (R)- or (S)-enantiomers or racemates of

the compounds of formula I by reacting a compound of formula IV

formula IV,

wherein
R? is an alkyl group;
with an racemic, or enantiomerically pure (R)- or (S)-amine of the
formula VII
R’
NH,

formula V11,

wherein

X,Y and R! have the meaning given in claim1,
in the presence of a suitable activating agent,

to give a compound of formula VIII
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WO 2005/121134 . PCT/EP2005/006292

10.

11.

12.

-70 -

Iz

—

S
@)

formula VIII,

wherein

X, Y and R' have the meaning given in claim1 and R* is an alkyl group,

which is treated with hydroxylamine to give the respective compounds of
formula I; and

if desired, transforming said compounds into their pharmaceutically

acceptable salts.

A medicament containing one or more compounds according to any of the
claims 1 to 7 as active ingredients together with pharmaceutically acceptable

adjuvants.

A medicament according to claim 8 for the inhibition of tumor cell

proliferation.

The use of one or more compounds according to any of the claims 1 to 7 for
the manufacture of medicaments for the inhibition of tumor cell proliferation

by induction of histone acetylation in said tumor cell.

A method for inhibiting tumor cell proliferation by induction of histone
acetylation in a tumor cell, due to administering to said tumor cell an
effective amount of one or more compounds according to one of the claims 1
to 7.



