WD 2004/ 054999 PCT/ EP2003/ 014235 1 ENANTI OVERS OF

THI OPHENE HYDROXAM C ACI D DERI VATI VES AND THEI R USE AS
HDAC | NHI BI TORS The present invention relates to

novel (R)- and (S) enantioners of thiophene

-.hyd‘g@)%%g”gm d derivatives, to a process for their

manuf act ure, nedi caments contai ni ng them andPEHEP3003/014235
manuf acture as well as the use of these conpounds as
5 pharmaceutically active agents. The new conpounds

acEBNGIOMERst oF enirpdinpemivsonind Berol P GAdIOR ARCTHEIR USE AS mDAC

i nHEBPETBFS of histone deacetylase (HDAC). Several
structural classes of HDAC inhibitors have been
i dentifl ed. pnd are reviewed in Marks, P. A, et al., J.

specﬁ?l g’a“ﬁent ugg,él 8) ?féé‘%é‘@ %&w{ﬁ%’@ﬁﬁﬁ@ﬁwe
Yé'?m'sm atv@ (52 /22D%7eEs faspiheis raduudaceyé, , medicaments

aI Ky lcentginingathéte aid €ritlpanbRBi@yd as welll tifel (30 3MHese compounds as
shydr %m dﬂgh}}z‘l}g@%&l nhibitory activity. Disclosed
are new (R) nanti oners of conpounds of

"I s amhang¥ canpodadseacoading togaredimenisaif therinyegion are inhibitors of histone
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formula | OO RLRR SSAr H/1 NH HO 15 wherein Ar

UNSs U dedcétilbde CGHIBAC)S ¥BREal Lith@hkal classés onHE’rAcsmﬁ)][] f’s Q%e been

] U U b e .8 8 ) IR

1210-1216. More speaﬁcally, WO 98/55449, US 5 369,108, WO 01/38322, .
WO 01/70675, and WO 02/22577 report alkanoyl, alkylenyl, alkenylenyl, benzyl,
and cinnamyl hydroxamates with HDAC inhibitory activity.

Disclosed are new (R)- and (S) enantiomers of compounds of formula
I

O O
NN/
HO

@,

wherein

Ar is  an aryl or heteroaryl group which may be unsubstituted or substituted
1,2013 '
times by
halogen;
phenyl;
allepty
~O-alkyl;
-O-phenyl;
~O-(CHz)s-0-;
-OH;
-NOy;
~NH,;
~NH-allyl;
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WO 2004/ 054999 PCT/ EP2003/014235 2 -N(al kyl) 2;

NH C(O -al kyl; S02allryl; -SO2NH2; 5 - SO2NH al kyl ;
S2N(al kyl)2; -C(O-NH; -C(O -NH al kyl;
vl 604/ Maddokyl ) 2; or 10 -C(OQ-alkyl; R is hygsaafiiniazss
phenyl, al kyl or -al kenyl which may be unsubsfituted or
substituted once or several 41 nes by 15 hal ogen;

-OH -NO2; -NH2; -Oalkyl; 20 -OCaryl; NH(al kyl);
N(al kyl) 2; nnmmljzpo; 4- et hyl pi perazinyl; or 25
aryl; or R1 togﬁah . wth the Ar-group fornms a

t et rahydr onaph Y “'!l}q’li ndane- or di benzosuberane
ring; R2 is hy8®afeh or 30 alkyl; nis 1,2 or 3; and
physi ol ogi cal I_ 0agsSPt able salts thereof.. 35
Transcriptional Tegtlation is a major event in cell
differentiati ¢ ,21}?? eration, and

-SO;N(alkyl);
-C(O)-NH3;
-C(O)-NH-alkyl;
-C(0)-Nalkyl),; or
~C(O)-alkyl;

Rl is  hydrogen;
phenyl, allyl or alkenyl which may be unsubstituted or substituted once
or several times by
halogen;
~-OH;

-NH(alkyl);

-N(alkyl)z;

morpholino;

4-methylpiperazinyl; or

aryl; or
R1 together with the Ar-group forms a tetrahydronaphthalene-, indane-
or dibenzosuberane ring;

R2 is  hydrogen or
alkyl;

n i 120r3
and physiologically acceptable salts thereof.

Transcriptional regulation is a major event in cell differentiation, proliferation, and
apoptosis. Transcriptional activation of a set of genes determines cell destination




apoptosis. Transcriptional activation of a set of

genes determ nes cell destination WO 2004/ 054999

PCT/ EP2003/ 014235 -3 and for this reason

transcription is tightly regulated by a variety of

f awd modossdoie of its regulatory mechani sms involved in
the process is an alteration in the terti ar yPCI/EP2063/014235
structure of DNA, which affeetds transcription by

nmodul ati ng the accessibility of transcription factors

to thel for thiy 98h en Nucl eosomal integrity is
n hficd gt?) att éﬁl s atvagety, of Bctors. One of

regu t he gcet

hi st %ﬁ%‘qﬁf’ﬁ @Fglrestiacthe pevess is ﬁlﬂ@ﬁﬁ%ﬂﬁ&&u

t] ghﬂ%t%ﬂ%aﬂﬁewhmaﬁedwma@ﬁaﬁ %@a %E e OF
e so

tr artsmm;phbm rfactormot;ﬂgr qQLhe Apgsivility of
rel Qaé/mﬁ‘tj on of the cor hdepsomelj ntegrityeis

resyl be| SF RO Fifhs ﬂl‘eocofﬁrhlﬁtsmm ta Ehfated
cotUISFPRF e deblly commpatied aikd mmes:ohﬁelrggﬁgf;&; ‘i*.zﬁéér ﬁf

bal the othet hmcaawydsbm&sar@

tr am&ﬁeﬁ@ﬁgﬂtg 'D d 1| S frel%!e%ﬁe) get‘ﬁhyggé)fflﬁm histones,

Rec g&% HDAC 0| at « a RN (Feetylelipnogtatessdf the

gro andg ‘ﬁB‘Efl § jtae Pﬂ% 8 e acuvlps&f@ﬁst&ﬁ%&ﬂ ©hkfeSise

i nc Inpdckistone deamrtdase (FDRE)) Récg,gﬂg,h BB itors have been .

er yPohnd ke atapgowdthhd o @r&éﬁf}ntsgat a 55 | abitors haye been -

cr %ldﬂcmfléﬁloé'eu or canc r pr O € iG5Hs incluging
é’m bipe apg 'é@n#mﬂsaﬁ;maﬁxaeép‘op&hb 1a

ar e_pr, a?g Sl ?%{'
ﬁB‘ﬂﬁebBli‘OsTBGSEOmy HIEAC Nhibit6s 2 promﬁt:%q:ga s
ﬁ or
( zcem)er ﬂmwhd&ﬁécuvé/‘ﬁ:dﬁ@éfﬁoﬁ% ft(ﬁ:iﬂ% ! hat de"itﬁ@’aﬁ"%@s

enduioopmbg4¢%). t hi ophene hydroxam c EtaRey
show i mproved anti-tell -proliferation act|V| ty and.

HDAC i nhibitiory activity, and surprisingly show
i npYo b Wéqnmdcﬂnetrrtﬁatn eadiﬁoﬁg@r Qx aty, % .
pr dprbnatives Shevw! iprdted! - O' | I%Fé frgrio;: ic acd
Pl asRRy, Shabiy |tu%/ s osé)aoa Fity( 4R inBipitiory
enant i Qmer s o Wéﬁé‘ﬁ%?@%ﬁmbsmaddmtbphayﬁhm&%n&i
fOPWB?IHESIS“%&P%@@MW%&&@&M@&&Q&& ts thereof,
the preparation of the above-mentioned conpounds,

manisdmggg,tes, canha em and their manufacture as
; g&) %ﬂ(ﬁger}fﬂg eeHreiived conpounds in

S I
?‘%‘?‘F&F‘d FfWﬁPY-?v efforonla @fphatnhm&i&ﬂry ac
i Mlen eEspergtiom of dleSﬂfod&bﬁnﬁcSned%mé;] g0 ahove rkaa%s nhy?’%fé
ca

i BT HER nRhu SRk di C?‘i"tf"g

ASPARL conbhEL € 1S E?ov ea ﬂ?‘%‘é‘ D{eS?Olmda?nmpotmiss

of conpound¥ BEvegLey HEHIHS%WGSPECIM dRANassed Mid hisDiders HY
( Pentionsd abgye peinthe manufacture of corresponding medicaments.

In afirst aspect, there-is provided the (R)- and (S) enantiomers of compounds as defined above.

R'; R20 S
>LN \ / NH

A H

(A
oy




Ar is an aryl or heteroaryl “gfoup which may be

unsubstituted or substituted 1, 2 or 3 tines by

hal ogen; . phenyl; alkyl; O0-alkyl; -O phenyl;
(}(CHz)af"IBI";ﬂ’f1 -OH, -N®2, -NHalkyl; -Nalk)i)2;

-NH C(O -al kyl; -SQal kyl; -S2NH2i - SO2NH- al kyl ;
SO2N( al kyl ) 2; QsNH2, -C(O -NHal kyl ;

-C(O-Nal r?s )% %’ll 31—%% oYl group Wllcgsmtyyﬂe agsulstituted or

phenyl ,
-NO2; - NH2;
-N(al kyl) 2;

R1

I
al k%){)s%ﬁutedllkenyl whi ch may be unsubstituted or
5 -0OH

substituted ONCEOrN ik b al tinmes by
-Oaﬁl%le; -0-aryl; 10 -NH(allryl);
gen; :

hal ogen;

phenyl;

alkyl;

~O-alkyl;
-O-phenyl;
~O-(CHy)»-0-
-OH;

-NQy;

-NHy;
~NH-alky};
~N(alkyl);
-NH-C(O)-alky};
-SOzalkyl;
-SO,NHj;
—SOzNH—alky];
~50:N(alkyl),;
-C(O)-NH;;
‘C(O)-NH—aIkyl;
-C(0)-N(alkyl); or
-C(0)-alkyl;

is  hydrogen;

phenyl, alkyl or alkenyl which may be unsubstituted or

substituted once

10

15

or several times by

halogen;

~-OH;

"NOz;

-NH;;

~O-alky};

-O-aryl;

-NH(alkyl);

-N(alkyl)z;

morpholino;

4-methylpiperazinyl; or

aryl; or :
R1 together with the Ar-group form a tetrahydronaphthalene-
indane- or dibenzosuberane ring;

¥
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nmor phol i no; 4-nethy|piperai?ﬁyl; or aryl; or 15 Rl
together with the Ar-group forma

t et rahydr onapht hal ene-, i ndane- or di benzosuberane
ring, -3b- R2 is hydrogen or alkyls 20 n is 1, 2or3;
and phy$2ol &gi cldrggemocept abl e salts thereof. In a

second aspect, re is provided a process for the
st ereosel ecti ve nmenuf act ure of conmpounds as defi ned
above by reacting a conmpound of formula Il OO HO"

O R3 wher®#in R3ord a nmethyl group; with an
enantionerically pure (R - or (S)-amne of the fornul a

I11-A 10 I11-A,_ wherein Ar, Rl and
R2 havealfc}\é’ryﬁ’@cé’ﬂcﬂéa&ieﬂ@ﬁzﬁﬂ“@%% 1, 15 in the

presence of a suitable activating agent to give a
npound of formula HRL R OO ~jo ArHR3 Il 20

, leacﬁeqog aseert. ofergi i rprqwj@fl ax proggdsnier thy stetegselective manufacture of

hydipaaids as befited bibvg by Rattihg a compRaEILs Wemula Il

enanti onerical | ypure conpound according to claim1;
and if desired, tranform ng said conpound into its
pharmaceutically acoggptable s@t. -3c-

\_/

R3 1,

wherein

R3 is a methyl group;
with an enantiomerically pure (R)- or (S)}-amine of the formula ITI-A

Ar-C(R1}(R2)-NH,
II1-A,

wherein
Ar, R1 and R2 have the meaning given in claim 1,
in the presence of a suitable activating agent,
to give a compound of formula I1

Q O

S
Ar H \ / 'P
R3

r1. R2

which is treated with hydroxylamine, or its hydrochloride, to give the
respective enantiomerically pure compound according to daim 1; and

if desired, tranforming said compound into its pharmaceutically acceptable
salt. ‘




30

In a third aspect, there is provided a nedi canent
contai ning one or nore conpounds as defined above as
active ingredients togethe§ wi th pharmaceutically
accept abl e adjuvants. In afourth aspect, there is
provi ded the use of one or nore conpounds as defi ned

Iﬁkéaoﬂ‘l@d BSect, tife @&H\flé&ut Hrn%d@am?ﬁdéoﬁém to?mefcgr BJ@ compo*nds as

ition of tunor cell proliferation uction
ket et e oetbes vt Amessy oaly pecaplppi EHwan.
‘aspect, there is provided the use of one or nore
I*Q fHPJRH Q%cta ﬁ!ﬁg Pﬁ@ge@ﬁg\ﬁge Fiogne of %ore@&%%& %eﬁr(ed above for

nmedi canment s reat ment
espamactye, e 'éeqf%a"}ff'w%@a "tfmﬂoa@éf%for 6ﬂbpr9'rferﬁﬁ¢reby induction of
hiznp acengitioat sdefiim@dembove for the manufacture of

nmedi canents for treatnent of neoplasns of the

hemat opoetic and |ynphatic system In a seventh
Ingasifibespedt. fereis Povided e deel of dne cumeresbmpeuadaes defined above for the
MEAITRAUHD dBméScafRhis At dreafinEof chiRer.t he manuf acture of

nmedi canents for treatnent of colon-, breast-, |ung-,
prostate-, rectal-, stomach-, bladder-, pancreatic-
Ingy sigly astiegh therenis erovided theeruseiof) hivchoras@e compdunées es isfined above for
thB! AMUARAIrA of AERRHAGN 8 S0 d ﬁééér[ﬂ?rq & br‘;e\()glasrﬁ@ oF %Yee rhematopoetzc and

process as i ned ove or

repared by a
W%a%ﬁ9ﬁﬁﬁﬂl met hod. As used herein, the tern1 aIkyI
means a straight-chain or br anched- chai n hydrocarbon

In %;%U%rt]ﬁ%%@g WH 1%93 E)E)Qﬂec}t Lﬁ;g of B rete c% oerleb lcé/m foru% as d&ingd above
foj g WB@W”F er?f m@tilyepmer}t%fg)r B@thpnt of G@OTbUtryﬂlSt- tungwpyjstatqa,. rectal-,

a@maMyJMam&Mepﬁmmeamﬁepbw#masmmawl as their isomers. 30

The term' aIkenyI means an unsaturated al kyl chain as
ted doubl e

.cont in or t |sm
In g:? L[g@ﬁ %E’Dr ? e aebl {/)roaslﬁ cp &y 8‘813‘?%’"@8?16‘?"‘“& epYer J;_w—:pared bya
iﬁ%ﬁ@p@ﬂy$nmuﬂpﬂnp@myheqmvammgmybd 2- butenyl 1- pent enyl
or 1- hexenyl WO 2004/ 054999 PCT/EP2003/014235 -4 The

“aryl" as used herein denotes a phenyl or
Asn& t hSpein ghe frrmq “allgls ppaps 2 straighisheinyer branghadagbhinhy | |

hyfttmarber gno'hp edrgainiag fioin 1M@B) preferbbly HorkQ- tﬂﬁna@&ﬁdatoﬁ@ no-

su@:[as%&ﬂﬂlétﬁﬂ Q{IS}HB} 3o 6 oat%%@g F&g‘f eI %H%eper%g’ent 'y

f
'IEEVF % ﬂ%ﬁ% ?ﬁ%mﬁﬁﬂalnlng ri ng atoms bei ng

car bon atons ‘Exanples for such heteroaryl groups are

The er@PAReMH” méand by hmaﬂ)‘:&é chdumlsdcﬁﬁﬂeldﬂbove? dtii¥ing

on@ Xf B&H #Xlated dgéfbl?a %?nl?:lx &8@%}‘; Foarx%I@éégg band, Exampples, gre N,

Prquetl r#wawl 1- bpﬁnﬁcﬂ—laztmml—pegwaﬁ.oammﬂ triazol yl,
i ndol ylI , qU|nonI I soqui nolyl, benzofuranyl. 10 The
tern1"ha|ogen" as used herein denotes fluorine,

chlorine, brom ne or iodine.
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An enbodi nent of the invention are the (R - and (S
enantioners of formula |, wherein Ar is an aryl or
t hi ophen-2-yl group, optionally substituted 1 or 2

Wwomesdayese hal ogen; 15 phenyl; al kyl; 0- al i‘é’ffEPzﬂoslomzss
O(CH2)n O; -0OH 20 -NO2; -NHZ; NH- akl ,

N(al kyl)2; NHC(O) -al kyl; Zé SOZaI kyl; - SOZNHZ;

- SOZNH- al kyl;  S@N(all71)2; -C(O)- NH2 30

2004/ o 995}1 P ﬁﬁ%%’%? 014 %H’he%ﬂ%%‘?ﬂt’ﬁ ﬁPhﬂg’l 2-

substltuted by hal ogen; -C]—L
-NO2; -NH2; -Oalkyl; -0-aryl; -NH(alkyl); 10

- Nl 1t<e¥xln)‘'ﬁé:tercsaryy'l'' means a 5 to 10-membered, mono- or bicyclic atomatic ring
which contains up to 3, prefereably 1 or 2 heteroatoms selected independently from
N, O or § and the remaining ring atoms being carbon atoms. Examples for such
heteroaryl groups are thiophenyl, furyl, pyrrolyl, imidazolyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazinyl, thienyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, triazolyl, indolyl, quinolyl, isoquinolyl,
benzofuranyl.

The term “halogen” as used herein denotes fluorine, chlorine, bromine or iodine.

An embodiment of the invention are the (R)- and (8) enantiomers of formula I,
wherein

Ar is  an aryl or thiophen-2-yl group, optionally substituted 1 or 2 times by
halogen;
phenyl;
alkyl;
-O-alkyl;
-0-(CHz)x-0-;
-OH;
-NO3
~NHz;
-NH-alkyl;
-Nalkyl)z
~NH-C(O)-alkyl;
~SOsalkyl;
-SO,NH;;
-SO NI -alkyl;
-50;N(alkyl)ss
-C(O)-NHy;
~C(O)-NH-~alkyl;
-C(O)-N(alkyl)s;
~C(O)-alkyl;
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nor phol i no;  4-net hyl pi perazinyl; or aryl; 15 R2 is

al kyl or hydrogen; nis 1, 2 or 3; and

physi ol ogi cally acceptable salts thereof. 20 Such (R
WO20E4/054985 S ar e, f or exan‘pl e. PCI/EP2003/014235
(R) - t hi ophene- 2, 5- di car boxyl i.c aci d 2- hydr oxyam de
5-[(1-thi ophen- 2 yl - ethyl)- - Ami de],

(R) -t hi ophene- 2, 5-di car boxyl i ¢ aci d 2- hydr oxyam de

5-{;&1-&5-%&2 Otrhl ophen-2-yl)-ethyl]-amde}, or 25
(R) -t hioph I C boxyl i c acid 2-hydroxyam de
5- [ (1- bi pHRpIopHoy ‘gis b¥ni de] . Such ()
enanti onmer s arhelogémr exarrpl er (S
) - t hi ophene- 2, éyjl carboxylic acid 2-hydroxyamn de
5-[(1-thi ophen | - ethyl)-am del, 30
(S)-thiophene- QIQ%?,L di car boxylic aci d 2- hydroxyam de 5-{
[ 1- (5-net hyl - -NB,pphen-2-yl)-ethyl]-am de}, or WO
2004/ 054999 PC@/@E’;OOB/ 014235 -6
(S)-thiophene- di carboxylic acid 2-hydroxyamni de
5-1(1-Dbi phenyl“ F- et hyl)-am de]. Anot her enbodi nent
of the |nvent|NE&(ak;&),the (R - and (S) enantioners of
formula I, ﬁ?an& 5 Ar is phenyl, once substituted by
hal ogen; al ky Zal kyl; - OH; 10 -NH2; - NH al kyl ;
N(al kyl )2, Neneepkoylingl kyl ©  Scpal kyl :

4-methylpiperazinyl; or

aryh

R2 is  alkyl or hydrogen;
n is 1,2or3

and physiologically acceptable salts thereof.
Such (R) enantiomers are, for example:

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-2-yl-
ethyl}-amide]j,

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-methyl-
thiophen-2-yl)-ethyl]-amide}, or

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-biphenyl-4-yl-
ethyl)-amide].

Such (8) enantiomers are, for example:

(S )-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-2-yl-
ethyl})-amide],

(S)-thiophene-2,5- -dicarboxylic acid 2—hydr01q’am1de 5-{ [1 -(5~methyl-
thiophen-2-y1)- ethyl] -amide}, or
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15 - S2NH2; S2NH al kyl ;  -S2N(akl)2; -C(O -NH2;

-C(O-NHal kyl; 20 -C(O-Nai kyl)2; -C(O-alkyl; R

is hydrogen; or ml; 25 R2 is hydrogen; and

pYryzicotsagocal |y acceptable salts thereof. SpehréRzo1a23s

enantioners are for exanple: 63:0

(R) - t hi ophene- 2, 5-di car boxyl i'c acid 2-hydroxyani de

5-[(1-p-tolyl-ethyl)- am dej,

(R) - t h(phRPRend. 55-icsiB6BUX ¥did 8- ) Al

[1-(4- gag@r 0- ezzr?yll -et}ﬁﬂl] amhggﬂ}ogyagmliﬁeysdr%)?ﬁ eng“ﬂ

2004/ 05 / EP2003/ 014235

(R) -t hi ophene- 2, 5-di carboxylic acid

2- {AnbtHet eﬁiﬂo@ﬁ:&np higriik )infehRh | r

(R) t hi OIO F‘ , b-di car boxyb‘l ar@?flaéj?i) éldﬁl@ ARG of
Trfm(laﬂf Bi 6‘!‘?’6‘ phenyl ) - et hyl ] - ani de} 5-hydroxyani de,

5 (R) -t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyamn de

5- {4r1-{s3- r@{egﬁx&l Rirstvitelpet hy! 1 - ami de},
(R) -t hi ophene-2 Ced| car box;?/rl ic acid 2-hydroxyam de
5-{[1-(4- neth&%v%ﬂbheny|) et hyl ] - ani de} |
(R) -t hi ophene-alkyh- di car boxyl i ¢ acid 2-hydroxyamn de
5-{[1-(4- 10 '[QI kyyor onet hyl - phenyl ) - et hyl ] - am de},
(R) - t hi ophene- di carboxylic acid
2-{[1-(4-tert= EI'IPyI phenyl ) -ethyl]- am de}
5- hydr oxyanm deNHgR) - thi ophene- 2, 5-di carboxylic acid
2- hydr oxyam deﬁﬁ
met hanesul f ony H%W yI) ethyl]-amde}, 15
(R) -thi ophene"§ Bcar boxyl i c add
2-{[ 1- (3- am neNphe(@)-4ilgst hyl ] - ami de}  5- hydr oxyami de,
(R -thi ophene-gozaﬂ(ﬂ]l carboxylic acid
2- {[1 (2- amnog yI) et hyl ] - am de}

—SOzNH~aJky1,

-S5O, N (alkyl)s;

-C(O)-NHZ;

-C(O)-NH-alkyl;

-C(O)-N(alkyl)z

-C(O)-alkyl;

Rl is  hydrogen; or

alkyl;
R2 is  hydrogen;

and physiologically acceptable salts thereof.

Such (R) enantiomers are for example:
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1-p-tolyl-ethyl)-
amidel, ‘

(R)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-fluoro-phenyl)-ethyl]- annde}
~hydroxyam1de,
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5- hydr oxyam de, (R)-thiophene-2,5-dicarboxylic acid
2-{[1-(4-ethyl -phenyl)-ethyl]-am de} 5- 20

hydr oxyam de, (R)-thiophene-2,5-dicarboxylic acid
wohokogdoet hoxy phenyl ) -ethyl ] -ani de}  5- hy dc@xpasisifiss
(R) -t hi ophene- 2, 5-di car boxyl i c add 2-{ |

1- (4- car bamyl - phenyl) et hyl77= anmide} 5-hydroxyani de,
or 25 (R)-thiophene-2,5-dicar boxyl ic acid

2- hyd - (+3- Bt -
put ) L‘Wéﬁﬁéz SR g oro st ciy-amide
enaml (R)pthéopheRs ;’Q&E@;Xoma”p' EI p2h
S)-th - d
é %(1 I@ yI) 30 dg]mﬂ( bRk HE 86 Ay Yol
(S)- thlﬁ%u &é -di carboxylic acid 2-{
[ 1- ( 4- PR SHephertstd djcagbomyic pcid i ydjoxBamidy d+{ph i thoxy-
(S) - t hpbgybrhyZ]-anidejcar boxyl i c acid 2-{
1- (4- ghl h 5- hyd d 35
(3 h?i”p e%eﬁ%e%é‘ bt o e taitayamidt (1 rmethoky-
2-{[ 1- ?(’ 7}I~) et hyl]-am de} 5-hydroxyam de,
WO 20041)ah H&ae%ﬁlﬂﬁ%

pi Q o SRt e 5.

D thﬁ%%%%% y Lé’]ﬁar P C}a\m de}

th Rarhen 23:1 oybix ydid 2-{ ElCG4€teﬁ~thﬁIph&mmtﬂﬂ 5-{
( 4- amidbjopHy: dr ¥le) - et hyI ] -anmide}, 5

1
(S
[1-(
S) - t id 2-hyd de 5-
12 ﬁ%ﬁﬁ R R P L A A
(S)-tHp ﬁ@ﬁdf@ybpmﬂhﬁﬁaumm}am d

1-(R3-thieph H&HuL A :
H/ & %degblzgy&tiﬁhl op‘%w%enei EMS(]E'@F@%% gﬁén )%h’g]é?lﬂldE}
hydrof%acr’nxyg’éﬁdfﬁél (4- 10
th
)

Siiipphepk-25hdirarboeytit dvyd I-{{ar(paatino-phenyl)-ethyl]-amide}
t - 5-di carboxylic acid
e e}, hy 5- hydr oxyam de,
ﬁﬁi ﬂﬁ%%henia “eebephaid s (st phenyh-ech-amice 5-
[1 drogydmpide,phenyl ) - et hyl | - ami de}  5- hydr oxyani de,
(R)-thiophene-2,5-dicarboxylic acid 2-{[1-(4~ethoxy-phenyl)-ethyl]-amide}
5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{ [1-(4-carbamoyl-phenyl)-ethyl]-
amide] 5-hydroxyamide, or
(R)-thiophene-2,5-dicarboxylic acid 2- ~hydroxyamide 5-({1-[4-(3-methyl-
butylcarbamoyl)-phenyl]-ethyl}-amide).

2-
5-
2-
nme
(
2-{
(S)
2-

{

Such (S) enantiomers are, for example:

(5)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-p-tolyl-ethyl)-
amide],

(S)-thiophene-2,5- ~dicarboxylic acid 2-{[1- (4-ﬂuoro-pheny1) -ethyl]-amide} 5-

hydroxyamide,

(§)-thiophene-2, 5-dicarboxylic acid 2-{ [1~(4-chloro-phenyl)-ethyl]-amide}
5-hydroxyamide,

(8)-thiophene-2,5- dlcarboxyhc acid 2-{[1-(4-bromo-phenyl)- -ethyl]-amide}
5-hydroxyamide,
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15 (S)-thi ophene-2, 5-di carboxylic add

2-{[1-(4-ethyl -phenyl)-ethyl]-am de} 5- hydroxyam de,
(S)-thiophene-2, 5-di carboxylic add

fd f0d4/4s4998t hoxy- phenyl ) -et hyl ] - ani de}  5- hy ds @Rt A€123s
(S)-thiophene-2, 5-di carboxylic acid

2-{[ 1- (4- car banoyl - phenyl ) - e‘tgh'yl ]- 20 am de}

5- hydr oxyan de or (S)-thiophene-2,5-dicarboxylic acid

2- hydr ey, ih%arF: e )

but yl cg'?b y c ;5% eny ?SM ?igﬁ%m"éy"j"“d %(gtl (gr%
enbodi Hﬁ?ﬂ)’ h@lﬁdﬁ}ventl on are the (R)- and (9S)
enant i (Jsval@phéne~25dfcﬁbmylllaadd 2 My efoRyamidy 5-{ {3 -(Rligdlydxy-

cyI optionally substituted by
halo eﬁ S@’Q”&ﬁf“ﬂdh -G alkyl, -0-a
- NH( aI (rthiopheneng Sritiegrbglic a%?ﬁménomide %12(604/ 054999
PCT/ EPM%&ﬂéﬁ}a@hen%etﬁylmhﬁ} pi perazinyl ; phenyl

Eic'ezti%@ INCEEN T T R R e K

for examlebd-hydpxramtidphene- 2 5 di carboxylic acid
2- hydr g8y H&e@i@aﬁ@ﬁ&ha&k%ﬂﬁo a;!aﬂd aan[dgh,

(5 %(tlhh}%g’r?yfs"*}fz g gnyﬂ ﬁp’yy R }am d 2- hydr oxyam de
( -t h(&)ﬁhmber@ Zsﬁ-émfbvwbﬁw 2-{ Hel3chnpinerphienyyeihnl damide}
5- [ ( 2- byfarsyahide,

(S)-thiophene-2,5-dicarboxylic acid 2-{[1-(2-amino-phenyl)-ethyl]-amide}
5-hydroxyamide,
(S)-thiophene-2,5~dicarboxylic acid 2-{[1-(4-ethyl-phenyl)-ethyl]-amide} 5-
hydroxyamide,
(S)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-ethoxy-phenyl)-ethyl]-amide}
5-hydroxyamide,
{8)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-carbamoyl-phenyl)-ethyl]-
amide} 5-hydroxyamide, or
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-{4-(3~-methyl-
butylcarbamoyl)-phenyl]-ethyl}-amide).

Yet another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein -

Ar is  phenyl;
Rl is  phenylor
_ alkyl, optionally substituted by

halogen;
-OH;
-NH3;
-O-alkyl;
-O-aryl;
~NH (alkyl);
*N(a]kﬂb;
morpholinyl;
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phenyl - et hyl ) -am de], 15
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[ (3-hydroxy-1- phenyl - propyl)-am de, ]

WBhredshspphene- 2, 5-di carboxylic aci d 2-hydr oxyahepsRsni423s:

5-[ (2-nmet hoxy-I - phenyl -ethyl)-am de],

(R)-thi ophene- 2, 5-di car boxyli<t- aci d

2-[ (2-di et hyl am no- I - phenyl -ethyl )- 20 am de]

5- hydr oxyanmi de ne 2, 5-di carboxylic acid
2- hydr oxyani de4 g&@lfﬁﬂlh BH’

pyrrolidin-1- yithegfhy| ) - ani de]

(R) t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5- %ﬁl ok yI 1- phenyl - et hyl ) -am de], 25
(R) tfu ophéne- ~di carboxylic acid

2-1(1, 2-di phenyl et hyl )-am de] 5- hydroxyam de,

( Rjand phpsjibeicat?acoeptiblesaliOmebe aci d 2- hydr oxyami de
5-[ (1- phenyl - pentyl)- am de],

(R) t hj ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5- [Sph @wuomtswg for ggaraple:de]

(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyamn de

(R SR tns 2 ko B e 2 oo aming i et

5-[ (3-#BMBY| - | - phenyl - butyl)-amide]. 35 Such (9)

SE?—?EL%E%% PRSP 7 SR f ke o
add 2 H%mr; de 5-[(1-phenyl-ethyl)- am de],

(S)- th Zﬁdimhwb’htx;dld 2~h§dﬁoﬂyaﬁr1&w5;lf(gwafﬂxﬁq
5 [ ( 1- - am de] 5
5 [ (2 EESE%HF 2 i C e g@i?in 22! [r(?i%i%‘x?ﬁ_

(S) - t HthspHlamepyd): Smde,]:ar boxyl [ c add 2- hydr oxyam de
5-[(3- (ill\}iilhaf%né-z snh@.wé (ﬁmgggi
(S) t hlho%a ﬁ&ﬂ) hadicar X&FH/C ne 41 P e
rem
(R)-thiophene-2,5-dicarboxylic acid 2-[(2- -dimethylamino-1-phenyl-ethyl)-
amide] 5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyanude 5-[(1-phenyi-2-
pyrrolidin-1-yl-ethyl)-amide],
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2~morpholin-4-yl-
1-phenyl-ethyl)-amide],
(R)-thiophene-2,5-dicarboxylic ac1d2 [(1,2-diphenyl-ethyl)-amide] 5-
hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-pentyl)-
amide],
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-butyl)-
- amide],
(R)-thiophene-2,5-dicarboxylic aad 2-hydroxyamide 5-[(2-methyl-1-phenyl-
propyl)-amide], or

(R)-thiophene-2,5-dicarboxylic aad 2-hydroxyamide 5- [(3-methy1 -1-phenyl-
butyl)-amide].

Such (S} enantiomers are, for example:
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10 phenyl -et hyl)-am de]j,
(S)-thiophene-2,5-dicarboxylic acid

2-[ (2-di et hyl am no-1| - phenyl - et hyl ) - ami de]

worzgeosagyam de, (S)-thi ophene 2, 5-di car boxyl p@r@Soddn14235
2- hydr oxyami de 5-[(1-phenyl -

pyrrolidin-1-yl-ethyl)-am dej 0-15

(S)-thiophene-2, 5-di carboxylic add 2-hydroxyam de

5-[ (2- nmy- ehe- car a.d
( Sg (t h;ﬂéﬂﬁﬁ%ﬂ Izie éz%dllcar % 'It%}%icz g%%gxy)amu{n 5= ﬁl—phenyl—e’chyl)—
2-1(1, henyl - et hyl ) -am de] 5- hydroxyam de,

S) - t hi(8ptidephede-35dlicetrdagics )
5(5 %(l :%E I-pe%tyl) 20 amcfgz]ﬂ’%&"'&hmé@‘l@i%ﬁéﬂyﬂﬁ opyl)~

(S)-thi 2, 5 d| car boxylic add 2-hydroxyam de
5-1(1- rSg)g P%B ac1d 2-hydroxyarmide 5-[(2-hydroxy-1-

(S) t hipbpiydethyD- aﬁnd&]par boxyl ic acid 2-hydroxyam de
(2- gfele) 1)@ 5

(5" thgm R IX el e b ar G-
5-[(3- TQPJ’BT‘F@H » butyl)-am de]. Yet anot her
enmbodi I(IS?)Hﬂn hei B 5-ditvdokylRAcar
enant| . § a_&g& I ak}llr ﬁhéthel n 5| ?ﬁ%ék%

RI and n% 2) are hydrogen al kyl - or
al kenyfS Jethioh Retieed/>- B@aqbn:s;ﬂmsndtzt{(kdmmhmmﬁmnpneeﬂ e
or sewmfda] 5y E?bﬁd &5 al kyl; hal ogen; WO

2004/ 0 003/ 01423 - -NO2; - NH2
‘o al k)@%ﬁ%pﬁ ﬁ % %ig F:Rg iz-)hy&roxyamlde 5~[(1—pheny1~2-
pyrrolidin- I—yl-e yﬂ-anude s
(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-morpholin-4-yl-
1-phenyl-ethyl)-amide],
(8)-thiophene-2,5-dicarboxylic acid 2-[( 1,2-diphenyl-ethyl)-amide] 5-
hydroxyamide,
(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-pentyl)-
amide],
(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-butyl)-
amide],
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-methyl-1-phenyl-
propyl)-amide], or
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-1-phenyl-
butyl)-amide].

Yet another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein

Ar is  mnaphthy}

R1 and R2 independently are
hydrogen;
alkyl- or alkenyl which may be unsubstituted or substituted once or
several times by

gl
halogen;
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" N(alkyl)2; 5 R2 is hydrogen; and physi ol ogi cally

-N(al kyl')2; and physiologically acceptable salts
thereof. 10 Such (R) enantioners are, for exanple:
(R) -t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyamn de

Wo[200708800t hal en-1-yl - et hyl)-am de], PCT/EP2003/014235
(R) -t hi ophene- 2, 5-di car boxyl jc acid 2. hydr oxyam de

5-1 (1- napht hal en-2-yl - 15 ethyl)-am de]. Such
(S)-enantioners are, for exanple:

(S)-thiophene- 2@1:} di carboxylic add 2-hydroxyam de
5-[(1- naphthal en-1-yl - et hyl)-am de], 20
(S)-thiophene- ZNgz’dl carboxylic acid 2 hydr oxyam de

5-[ (1-napht hal eNHg-yl - ethyl)-ami de]. Yet another
enbodi ment of t@ vention are the (R - and (S)
enantioners of orfula |, wherein 25 Ar and R
together form t@tal‘fﬂhydr onapht hal enyl; indanyl; or

di benzosuber anyNH(allal)t bei ng optl onal | y substituted by

alkyl; 30 hal NO2;  -NH2: -0-al kyl; WO
2004/ 054999 chqég‘i%s/ 014235 .12 -0-aryl: -NAI).

acaepplgsibRgralytasccphiblesslts thépesth (R) - enantioners are,
for exanple: 10 (R)-thiophene-2,5-dicarboxylic acid

2- hydr oxyam de 5-i ndan-1-yl am de
Such (R) enantiomers are, for example:

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-1-yl-
ethyl)-amide],
{R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-2-yl-
ethyl)-amide].

Such (S)-enantiomers are, for example:

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{{1-naphthalen-1-yl-
_ ethyl)-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5- [( 1-naphthalen-2-yl-

ethyl)-amide].

Yet another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein

Arand R1 together form tetrahydronaphthalenyl;
' indanyl; or

dibenzosuberanyl;

all being optionally substituted by
alkyl;
halogen;
-OH;
-NOx
-NH;;
-O-alkyl;
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(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-1(1, 2, 3, 4-tetrahydro- naphthalen-1-yl)-amde]. Such
(S)-enantioners are, for exanple: 15

©®) 200dmsapiene- 2, 5-di carboxylic aci d 2-hydr oxyaiesd603/014235
5-i ndan-1-yl am de (S)-thi ogz ene- 2, 5-di carboxylic

acid 2-hydroxyamde 5-[(1, 2,3 4- tetrahydro-

napht hal en-1-yl)-am de]. Still another enbodi ment of
the invention are the (R.p. (S) enantioners of 20
formula I, wherein Ar is a héferoaryl group which may
be unsubstltut ed or substME{EEAk1, 2 or 3 tines by
hal ogen; phenyl; 25 .al k}(gkd) al kyl; - O phenyl ;
-0-(CH2)1-0-; -OH 30 -NO2; -NH2; -NHalkyl;

N(al kyl)2; -NHC(O-al kyl, WD 2004/ 054999
PCRE B14235 -13- SRal lcyl; - SC2NH2;
- S2NH- al kyl ;  S2N(al kyl)2; 5 -C(O) - NH2;

- I)2 or C(O-alkyl; 10 R
[ &% Yglé)eﬁmxﬁﬂfacceﬁa@es#ﬁ%e%rﬂ al kenyl which may be |

unsubstltuted or substituted once
Such (R)-enantiomers are, for example:

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1,2,3,4-tetrahydro-
naphthalen-1-yl)-amide].

Such (S)-enantiomers are, for example:

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide,
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1,2,3,4-tetrahydro-
naphthalen-1-yl)-amide].

Still another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein

Ar is  aheteroaryl group which may be unsubstituted or substituted 1, 2 or 3
times by

halogen;
phenyl;
alkyl;
-O-alkyl;
-O-phenyl;
~0-(CHz)a-O-;
~OH;
-NO3;
-NH;
~NH-alkyl;
-N(alkyl)z
-NH-C(O)-alkyl;
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or several times by halogen; -0OH 15 -NO2; -NHZ;
-0-al kyl; -Oaryl; NH(al kyl); 20 -N(al kyl) 2;
nor phol i no; . 4- et hyI pi perazinyl; or aryl; or Rl

0aeddieiesn th the Ar-gr oup forms a _ PCT/EP2003/014235
t et rahydr onapht hal ene-, indane- 25 or di benzosuberane

ring; R2 is hydrogen or al¥df~ 30 nis 1,2 or 3; and
physi ol ogi cal ly acceptable salts thereof. Still

anot her enbodl pf the invention are the (R)- and
(S) enantlorrers 35forrru|a| wherein Ar is a

het eroaryl gro¥e %Ch maybe unsubstituted or
substituted 1, S@NH-aB&yWO 2004/ 054999 PCT/ EP2003/ 014235

- 14-
A R e
- NH- al kyl : (O)-NHy;

-C(0)-NH-alkyl;

~C(0)-N(alkyl); or

~C{O)-alkyk

Rl is  hydrogen;
phenyl, alkyl or alkenyl which may be unsubstituted or substituted once
or several times by
halogen;
-OH;
-NO;
-NHz;
~O-alkyl;
-O-aryl;
-NH (alkyl);
-N(alkyl);
morpholino;
4-methylpiperazinyl; or
aryl; or
R1 together with the Ar-group forms a tetrahydronaphthalene~, indane-
or dibenzosuberane ring;

R2 is  hydrogenor
alkyl;

n is 1,2 0r3;
and physiologically acceptable salts thereof.

Still another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein

Ar is  aheteroaryl group which may be unsubstituted or substituted 1,2 or 3
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pyridin-3-y1;

-N(aR[Yi)2; -NHC(O-alkyl; -SQalkyl; 15 - SO2NH2;
SO2NH- al kyl ; -SO2N(al kyl')2; -C(O) -NH2;

C(O-NHalkyl; 20 -C(O-N(al kyl)z; or -C(O-alkyl;

WO 206083006 ogen; 25 R2 is alkyl; nis 1,2 orp@yed3hfntass
physi ol ogi cal |y acceptable salts thereof. 30 Yet

anot her enbodi nent of the in¥ention are the (R - and

- (S) enantiomers of fornmula I, wherein Ar is

benzof ur ans 2- %&) i soxazol -3-yl; 35 pyridin-2-yl;
2004/ 054999 PCT/ EP2003/ 014235 15-

pyridin-4-y|;hﬂ@ﬁaﬁ-z-yl; pyrrol -3-yl; all of which

may be unsubstphtnyl;ed or substituted 1 or 2 tines by 5

phenyl; or alkyl;: Rl is hydrogen; and 10 R2 is

al kyl ; and physt 0l ogi cally acceptable salts thereof.

‘Such (R)-enantPo¥ebs are, for exanple: 15

(R) - t hi ophene-&.girgljicar boxyl i c add
2-[(1-benzof ur-BQ'C%—LXJ-C)St hyl ) - am de] 5-
-OH; '
~NOy;
-NHz;
“NH-alky}
-N(FﬂkY])z;
-NH-C(O)~alkyk
-SOalkyl;
~SOzNHz;
~$0;NH-alkyl;
~80,N(alkyl)2;
-C(0)-NHy;
-C(O)-NH-alkyl;
-C(0)-N(alkyl)s; or
-C({O)-alkyl;

R1 is  hydrogen;

R2 is  alkyl

n s 1,2 or 3;

and physiologically acceptable salts thereof.

Yet another embodiment of the invention are the (R)- and (S) enantiomers of
formula I, wherein '

Ar s benzofuran-2-yl;
isoxazol-3-yi;
pyridin-2-yl;
pyridin-3-yk
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hydr oxyam de, (R)-thiophene-2,5-dicarboxylic acid

. 2- hydroxyam de 5-{[ 1-(5-phenyl -i soxazol - 3-

yl)-ethyl]-am de}, (R)-thiophene-2,5-dicarboxylic acid
Wohwslogayani de 5-[(1-pyridin-2-)rl-ethyl)- 20 aBhihiass
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[(1-furan-2-yl-ethyl)- anm¥e],

(R) -t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyan de
5-[(1- pyrldln-ng et hyl )- anode], 25

(R) -t hi ophe e fcarboxyllc acid 2- hydr oxyani de
5-{[1-(1- rretflwl!l-le}kpyrrol 3-yl)-ethyl]-anide}, or

(R) - t hi ophengrdl-5-yHl 3f RRN i b@%%b%nﬁyéar&wmm@d lor2
5-[(1- r|d|n 4-yl-ethyl)- amde]. 30 Such

(S)-en mers are, for exanple:

(S) - thlophenepﬁgﬁkatcarboxylic acid
2-[(1-benzofugﬁﬁ;2-yl-ethyl)-atide] 5- hydroxyam de,
(S)-thiophene-z,é-dicarboxylic aci d 2- hydroxyam de 5-{
[ 1- (5- phenyl -i soxazol -3- yl)-ethyl]-am de}, WO

20B%/ 054999 WpdmeaRand3/ 014235 - 16

(S)-thiophene-2,5-di carboxylic add 2-hydroxyam de

1-pyrh®ﬁ£ 2- yI et hyl)- am de],

(S;<thfop 5-di carboxylic acid 2-hydroxyam de
5-[(1-furan 2- yI ethyl)- amde], 5

(S)s4 b add 2- hydr oxyam de
S %]2&11!-;116’% g;liéﬁl Qbﬁ%ﬂf&%&gdg do]

(S)-thiophene- 2,5 dlcarboxyllc aC|d 2- hydr oxyam de
5- Sidh-(R}-enmitioylerslakd, frexamhpld- yl)-ethyl ] -am de}, or
(S) t hi ophene- 2, 5-di carboxyl i c add 2-hydroxyam de

d - et hyl th
é«h%éﬁa%n%é‘ %%w&m%pﬁaﬁ%ﬁpé% i el >

ofaBtide, of fornula

Qx‘féjf = cgrg % fdfo € -{{ en 1—1so z0}-3-
x? i 5- i gﬁq %}dg[lh(sh soxgzol-3

noxy p eny

(R)~th10phene—2,5 dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-ethyl}-
amide],

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(1-furan-2-yl-ethyl)-
amide],

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-3-yl-ethyl)-
amide],

{R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(1-methyl-1H-pyrrol-
3-yl)~ethyll-amide}, or

(R)-thiopbene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-4-yl-ethyl)-
amide].

Such (S)-enantiomers are, for example:

(8)-thiophene-2,5-dicarboxylic acid 2-[(1-benzofuran-2-yl-ethyl)-amide] 5-
hydroxyamide,

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-phenyl-isoxazol-3-
yi)-ethyl]-amide},




(S)-thiophene-2, 5-di carboxylic acid
2-{[ 1- (4- phenoxy- phenyl ) -ethyl]-am de} 5-
hydr oxyam de. 20 Yet anot her enbodi nent of the

. WwOvenjkesy 1S the process for the stereosel eq,tqtrr 2003,04 35

10

15

manuf acture of the (R)- and (S) enanfioners orrru
|, by reacting a conpound oflé6fornula IIl OO ‘S HO O
R3 25 V\hereinRSisarrethyI group; with an

ki “‘3@“ bRy B Rl b S R i o et

R2 #93idel> t he neani ng defined herei nbefore, WO
2005)- 05409 PETHERRROR LI BRIrodAmid sLIHE LESS g&yﬁf a
suifta ?ée activating agent, to gi've a conmpoun
forrrual OORLR2S ArHR3 11 5 which is treated
wi t(8)- ﬁy@ﬁhﬁxyﬂérdl@eboxthc acid-hgdloxyamiders [(BpyfidinGi pletiyhe

resipggd)i ve enantiomerically pure conpound of fornula

_ i f. de t r.anf or sai d conpound into its
phﬁﬂﬁ%@&i e T athortfasti eyt emide ell b bsehpL - pyrrel-3-
tpotihidamidel,or mul a 1, or a pharmaceutically
acqspﬂﬂ@h@n@@bidéafb% Rfacid 2 dﬁra%g, r
roceij Known £ 0 bekgpgﬂ ca% 0 s [gp g‘?%tgl 65&2’(5]{)
chéf': 1ly-related conpounds. Such processes, when
used to prepare a thiophene hydroxam c acid

de'Y'et/;ﬁL)lt%? Bbodibend 24l
2 i%lm Fcal 'y~ accept %In‘em%gllr tﬁle(tlﬁ%er ¢ {P) engptiomers of
as a further feature of the invention and are

| I lustrated by the follow ng representative exanples

naye PLelh  SRalleh IR0, 1 Bl i S i) 5

N hag\ @%ﬁ“&‘?‘ﬁ‘%l 2Sa?rater| al s maybe obtained by

20

25

30

st (ﬁetbm@hmeeh@dhmbem”&aﬁdgqm - hRBioEbE aimidel 5.
Pr 8p@b&hhalk, of such starting rrgte?ilqg%s ?g-ggg’ls]caﬁubee}d

wi thin the acconpanying non-limting exanples.
Al ternatively necessary starting materials are

ob¥eti amumither edoyboddinadno @b ulse prvomiAULsESe hlocess for the stereoselective
manufacture of the (R)- and (S) enantiomers of formula I, by reacting a compound
of formula ITI

Q 0
S

wo” L) e
3

wherein R3 is 2 methyl group;

with an enantiomerically pure (R)- or ($)-amine of the formula TH-A

Ar-C(R1)(R2)-NH,
II-A,

wherein Ar, R1 and R2 have the meaning defined hereinbefore,
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those illustrated which are within the ordinary skill
of an organic chemst. 20 (a) One preferred nethod for
the production of conmpounds of the formula | involves
WB%(L; bd on of conpounds of the fornula I1,
%@@% HR3 1l wherein Ar, RL and R2 ﬁg\?fexgz??%yms
meanl ng defined herei nbefore17acnd R3is a (d- 25
C4)a| kyl group, preferably a nethyl or ethyl group,
@g%&e&yé)mhmw RV R6gRESS,80 $Re #LompsitllcaRi-uhiase.
The reaction is carried out in an inert solvent or
di luent such as nethanol or ethanol at tenperatures
bet ween 0C and 100C, cogveni ent|ydAND 2004/ 054999
PCT/ EP2003/ 01423R®1 -R3 or swear anbi ent tenperature,
and at a pH betvvee?& tabl e base is,
for exanple, an a€ohglate, fo/ exg sodi um
net hyl ate. | nstead of generating Rl3ydro am ne in
situ, it can be rel eased separately and ¢an be applied
as a solution in an organic solvent, as for exanple

| 0 tﬂggﬁ RPgROY
P%kuc?qwe%atégrvg& p??ﬁl[ Oﬁﬂg%lu}ef Ec;)rrrl?sc g{]}ﬂrége of  t heg%:%?ér%uﬁ‘lrea
I | EnanfjemeEfally Fare serpeynsd qlﬁgl # i ned hereinbefore.
O @ destredHednfordifd &3 doMpoﬁhd fnt6 RegHak@acel@ilE Ackptable salt.

i nvol ves a two-step one-pot procedure. In the first
step, the 10 carboxylate of the fornmula Il becones

actfhx %{e@&t @,}&ﬂ@@f@ﬂﬁlﬂ Sbr%%ﬁx‘n?a@e!.%’ﬂ aec Er?g%aﬁgﬁgﬁmf
d| aa@arke prepared BY A PEACET d@aﬁm torbey ﬂ’é’

*é’n wFpazgtion of
ac t:hetﬁ“tausrgela@& Bémparelel Suab lpeockeseas vhereused @6 px@nﬂe\aeﬂm@hene

R U Tl S AT
Andhess fimopigadrdasadarthen féfrt}l’ffé’ f‘dfl"eé‘?%ﬁll“gaff ustptesh the
chlfgliowiiey representaeive @atiplts ixdtehichamlexaipiwiseattealn Ay dliad R2
! O R Q%Qﬁuﬁ?.%ea§ls§hcfe 30 Rheih or@%ec@gagy gm&aﬁmﬁ,e

Suc I or ma an act

foPh@H’eB)bYtsF?él i g TS OF (ORE i e Ko S RESRBIatiaR Of such
as sfagitgaihidfio phédacribed aWithin the accompanying non-limiting examples.

Alternatively necessary starting materials are obtainable by analogous procedures to
those illustrated which are within the ordinary skill of an organic chemist.

(a)  One preferred method for the production of compounds of the formula I
involves the reaction of compounds of the formula II,

0 o)
R1. R2 S
A NN ?
R3 |

wherein Ar, R1 and R2 have the meaning defined hereinbefore and R3 is a (Cl-
C4)alkyl group, preferably a methyl or ethyl group, with hydroxylamine in the
presence of a suitable base. The reaction is carried out in an inert solvent or diluent
such as methanol or ethanol at temperatures between 0°C and 100°C, conveniently
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active ester formed by the reaction of the add and
N- hydr oxybenzotri azol e; the corresponding
carbonylim dazole to II'l formed by the reaction of the

Wdhodudsesd NN - car bonyl dii m dazol e; an acyl 003,014235
formed by the reaction of the add and an lgtflﬂe such

as di phenyl phosphoryl azide;&m aryl cyani de formed by
the reactlon of an add and a cyanlde such as

f, -of
d eact, ogﬂ"ﬁfﬁﬁﬂ&%a%%%ﬁpé 05 2t pH B R0UGH 1974 LlBble base 55
di &Fcrem FoBoRis, frremple, o meﬁmm Tasteatl o6 generating

r ehjzdrﬁﬁ;ﬂhrmhe iﬂb?ugﬁ dargla_t?]b(e?!reiéiggc(i: é@aﬁwﬁdeﬁsg dpptthsl asoRBion
| |
o R RLREN AN, e ARl B ko R e EBREY SEeiioloc. 1

the second step, an enantl oner i caIIy pure am ne of
th@oﬁ@bﬂ&ﬂsaofpforﬁﬁﬂ ])1(83) Bdded Bohbsipdindag {Re fhavd T
the hﬁsrl% g}eflened &l};?l nbefo e is added to the

sol OF ? e arapg Sened herembelote £ or the activati on,
and the tenperature is slowy adjusted to anbi ent
tenperature. An appropi ate 30 s@avenger base |ike
e.g. triethylam ne, or\di et hl yam ne maybe
added to the react] se methods are wel |
known to those skil art} In principle, all
met hods for the synthesis of anildds used in peptide
chem stry as WD 2004/ 054999 PCT/ EP2003/ 014235 -19
descri bed in e.qg. Houben-V‘éyI " Met hoden der

ifivolveY Qltﬁfo 5 aﬂgr 2%% E)r?ﬂ:%rfﬂst step, the
Th' 5 V?%%? %Pﬂﬂ'ﬁiﬂ%efonaqséﬁa@englsggfamnﬂﬁ girried out in an

I [ tnertatsdvmt aser f difuee afigal example,USh 2d©RI0rof3thaiad dloxane, or
"'ete%ﬂ;ﬁﬂ&kura‘&h%‘i”thg xfes"eﬁt?el)of Lh: ad gﬂ%on pegt SlibR! factive

prepare ectl ve I'catlon

%ft"étfveo?f Bacl6 1R efemt?% &n @6¥l halidse g premple garagd, chlopide
ot foemedrby lodecaction dfethy sekiudndas ivetghniandidathioride] for lenaiple

t Ogr @lgloﬁc!fé ] &kl rhn'h%uﬁr E&f H&Znﬁ{ﬂg&\%# ¥%H]E§{i %g tge |
i e R (O I I
c oestee fringel by tieevtedctiah b£the kcid amnd bhendBugh an@hadudipphenol; an

St ada Eﬁer%ﬁﬁ&pw ﬂ% tﬁﬁ‘x@{hrﬁé Lu% ngr?gi ﬁ)‘fff%)grgénzz%zols, the

descrl . e.
ofgfboa?gsmtdf gjo {15 fermeg by the a%nonr of thy agif and
Bi N;N garbvbyldiiGidemle; katatyl adife fo2@00)y ﬁl%leaﬁﬂéln ofﬁe adtt and an

AL e e Aol i3 %t%&fti%%. EED b & idtefidion of
se*t-}h?%‘t ad f pem e Bk % fheibYRhEphory ppedusteef the
asreadtion oftlangdic anden zydbadimidd Su&e@ &li@tlbbékyl&ﬁrbb&ﬁﬂﬂ&t @Sthe

a rifge V

Cafiag) e, Sy 9 e, i a% Pz paidRgy

alPhOSH*étft&h% Conk EAgwﬁet riy @rried) guty )b s, 67 and 60°C,
conveniently at or below 0°C. In the second step, an enantiomerically pure amine of

the formula Ar-C(R1)(R2)-NH: in which R1 and R2 have the meaning defined
heteinbefore is added to the solution, at the temperature used for the activation,

and the temperature is slowly adjusted to ambient temperature. An appropriate
scavenger base like e.g. triethylamine, or diisopropyethlyamine may be added to the
reaction mixture. These methods are well known to those skilled in the art. In
principle, all methods for the synthesis of amides as used in peptide chemistry as
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(b) Another preferred nmethod for the preparation of
conpounds of the formula | is the deprotection of
compounds of the formula IV20 OO R1 R2 Ax/ HNH O~

woMooMsdosd N Y is a suitable protecting grou c%ﬂﬁrzcﬁ%mmss
RI and R2 have the neaning defined herelnbefore

Conpounds of the fornula |\ ¥re new and i ncl uded |n
the present invention. Suitable protecting groups my

enzyl
¢ oAESBE T sty EapBBRIeE: WPPpG de srevmioftyp Gemiips v dh
as anhBVi% Gm;g nyiemel\icﬂag, Stutigart, are also .appliu‘-éﬂ:’Ie
di methyl -tert. butylsilyl-group. The reactions carried

t. d the t ft 04/ 054999
O cpiebunty Shwaet 1E5e st R, B HEORARS for ggemple in
pr &XSeXRsD. A agrdduﬁetesocaclbémry P8 (EBIbLTnéﬁ:hm@mmyﬂs are usually
0" Qitdaret arell Bgséie%a&te ggnﬁa%ﬁ 6%9&feﬁﬁ%r%ﬂa¥ﬁ’6@&3ﬂ@éo¥§kp%nﬂﬁlg

ent as .an hanol 0
ot FISRBIE bRt othero RE bgrus fsz‘r’@f ?-@ 1%109’&‘*0 those

suehﬁﬂbnﬂpatﬂadlun1on a suitable carrier such as
carbon, bariumsulfate, or barium5 carbonate, at

anblent t enper at ur e, and r.ot ec
gr @wﬂwep%v Ppéer%mlaa&fgﬁtﬁf‘@ \L’J]s&ﬁﬁwﬁ‘fﬂm ﬁ}?ﬁ in W C'ila}ﬁgand
SI IR2| hage chepmeaniry defintd heﬂehﬂbafetehgtb sodnydercidly available or can be
Q%hbg% d:l}& bl ofd o ngu %%H&sgﬁbédse g in]. Am.
e presenc Cl e
SO 2808 Arpr e arm J0%aS5 457 ser Betguos 1 etal,
awmkmﬁgL&Memhahalﬂteﬂ(mhn)EMFﬁwnﬁyxbﬁ:ansméuﬁﬁmmdmmﬂaﬁm—

Y ROMANE, Bkl B1 A L RN dbinSffiRfore can'b

oxane or tri %H“C alg,l i
d| SO ARE enwxeﬁler&fwémﬁwatpée&e ¥gS g p
Or QétRratioh hofadcdaiest id dBEAbedst.s.yin Rasodi B’rﬁtahtjll\loss, E, Apphed

teréata@%'ts%l %a!ll i’dotlgitﬁuf% mqgeﬁ%cf EOPI‘I L T hﬁcﬂog'eA metry 8

resenc € Sourcé suc
as (539d) F-26Tor i de or tetrabutyl ammoni um fluoride in
an inert solvent such as dichl oronet hane. Not -

negess anhbt&iexqirbfeﬁéd)ﬁaemw g ﬂjﬁ‘p}td;ﬁlﬁatﬁﬁnajf eortpowr@spéthé firesula

he f
of 1818t derieBRR oFtoriboulids ofifle GRRGR PNV 11 1081 €S

protecting group, other protecting groups Y or other
nmet hods of preparat|on reed to be gpplied. Conpounds

of formula IV aregpb d fromt reaction of
conmpounds of \ / H
Y aw)

wherein Y is a suitable protecting group and Ar, R1 and R2 have the meaning
- defined hereinbefore.

Compounds of the formula IV are new and included in the present invention.
Suitable protecting groups may be the benzyl-, p-methoxybenzyl-,

tert.butyloxycarbonyl-, trityl-, or silyl groups such as the trimethylsilyl- or
dimethyl-tert.butylsilyl-group. The reactions carried out depend on the type of ﬂ;e
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formula V011 O RL R2 >NOH 20 Ar H(V) wth a
conpound of the formula VI HZNNO Y(M ) 25 wherein Y
is a suitable protecting group as described above.

whhéoso@st i on typically involves a two- StepIQﬁﬁ?BQ%muuﬁ

procedure. In the first step, the carboxylate
formul a V becones activated.20Fhis reaction is carried
out in an inert solvent or diluent, for exanple in

di chl or. onet han di pxane, .or tetrah rof an
Gt %fPugn‘?"&fP.tgatPr%gmggfﬁ?uP R REEAE! & mieyfenn
degroviatthe eeagionataraei eitiis a birdrogS0lysit amph enermplmysuch as an
hailbdix%l 1ieQhetBXATBE Bthafbldathe g RbDEd SBa ﬁéuwﬁﬁtabyatme such as

on of the. 2004/ 0549 / EF{)200310 % b

CGoadinm, 86, § Mhisale SORET Poah 2, SR [ G A or batm
t hmadvtyxlatecdttl amhledae ien@emtmdmd Prdssigte. |deqn the prawimg patupagthe
h%r r£ @ﬁ)‘l' S0P fsullh &s AfE BRIyl or

sobut chIo of ormat e; an
%JP\?EWEE% tYlﬁ"]é{f gfé’}{ £ Eea Ilégfﬂélfle % pagﬁe?cﬁé)f acids at

r eactémpmamtfe bdiweend 202D chind 9@ npilefesabtyh beisveen 0°C and ambient

PeRbAbLHRE. q&l&%@f&' ma Be sﬁﬁﬁbﬁ’ 6f @di:lcfrﬁrdzﬁfjmb% 188 sotvent

reac y ro en Qtr.
acyr %&F@@ eﬂ?f-‘a pr g% %ﬁu%rﬂ gt Og@r?rﬁeﬂme When
r ethe t protectivig gﬂwPasloh a:i;di grouga zindieass ﬂﬁ]traaethylmlyl or dimethyl-

di @R%md;ﬁﬁo%e 4 r@gciﬁxgﬁ R NBY cHHAN L B pekAEPEs

ani ction O an add
Cy e sQufen s ‘Hlsé’ Iﬂrtﬂra r‘T‘F’HEOmBP ‘H’él € in an
pr ineitt @blvend kudhha dic&ﬂm:bmeihamef. Nt @eaesarilyatichratecting groups Y are

Ca{olrﬁ‘g)q f&lﬁb&?ﬁmo@f‘éﬁ eﬁsskfjb ¥s! @ l @feglglg Il B of iﬁEseJé)oups

t he reac I on o
bi $oytallgwdhe nenge Pb R icertaiy P)'Qtecaﬁa §E5WBr 9'ih6hP@ft¢caas grppRs Y or
I ecthér mthod of frephratlomnided hebadplied. 30C and 60C,
conveniently at or below OC. In the second step
conpound VI is added to the salution, at the

eherapands of feumule JV erceobipined, Fompthe Eaekiqm ef compounds of
teﬁhﬁmawure is slowy adjusted to anbient
tenperature. These nethods are well known to those
skilled in 15 the art Inyprincipleg, all nmethods for

t he synthesis of S u§§d I gf peptide chem stry
as described in eg. u Y t hoden der

or gani schen Cheni g Nol /1 an®KV/ 2 are al so

appl i cabl e. Cbnpounds Ef ormul a V(Way be prepared
from conpounds of the fornula Il by

with a compound of the formula VI

wherein Y is a suitable protecting group as described above. This reaction typically
involves a two-step one-pot procedure. In the first step, the carboxylate of the
- formula V becomes activated. This reaction is carried out in an inert solvent or
diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran, in the
presence of an activating agent. A suitable reactive derivative of an acid is, for
example, an acyl halide, for example an acyl chloride formed by the reaction of the
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hydrol ysis. The conditions under which the hydrolysis
is carried out depend on the 20 nature of the group
R3. When R3 is a nethyl or ethyl group, the reaction

is carried out in the presence of a base, for exanple,

| iy bl roxi de, sodi um hydroxi de, or potassium
ydrox?%gy?n an inert solvent or diluent, foFCERIMI0BEI23IS
in nmethanol or ethanol. WeniR3 is a tertbutyl group,
t he reactlon is carried out in the presence of an
add,_f;or ign of hydrochloric acid:in

an iSar % s%ﬁl ?ﬁgélgﬂé‘ﬂg ‘i‘i"é'éed OB poplet thégnyb chloiidsx aixed
or terhydrider foncemiple ac pehyindeadiochbbbp ikt RadRn MRN2dRBadEa

a bﬁ]ﬂmfbmgtteﬁiﬂﬂl dlﬁ%uﬁﬁﬁﬁrbﬁﬂnété 2Bt eegﬁexo I e?éfilp]e an ester

hydrg 0

cgtt a Hfﬂgﬁ%ﬁ agtmﬁl aﬁt’}etgg Cf ;ﬂ?"ﬁ'f‘?&l‘ rﬂi‘ﬁﬂ Bnpeataperophsne; an
car PFHF ester femneddy thexesstion ofide acirbaralN-dilioyybabdotrinedls anl scyl
of h:;ldh; ﬁir;psmplamemmaieu By the\dbdchombe the 5‘9&19&1 zB]azldQEuch as

2.ttt dégsazﬁa;aufd@,g%of F85E shnpipeg 17 dhe

al | owthe usa

ot her toﬁgjﬂg ?n df’f“@%?&’llo&’h?é’l syspidesend theprgduct
Anopfbe repitionef ﬂ@@czdsmwrmdunﬁmm aﬂﬂcrydbhﬁﬁcﬂfvodlmde, or

comheupadual of h@el RaAIOhA of thi Sadd)€ala %Fst ¢n o %-of%ohdmyn-
co rmula. V wth

r eg@%‘!%}%rﬁ@ I'C al']l‘ile reﬁ‘%&’f’ Ve smﬁr‘%“gt e(?ﬁe“3ﬂ°& and 60°C,
pr BRIy rl of hféovr 107G n $heeyacond ptepe eorhpound atTes added td ehe
f orsviiitian.\4t biecomperated isvdion the abiivagioh GRA thORmpSrafdd & BRIy

out uent f or éex I
et o e il e R el
V\D 6 &oﬁ%@@ spyhesis of agrides an geeddh paptide
actihemisirnes degaibed inf.gs Hotlad Weyl, énitioden d@idrsaisihég CRémian

addlfdlasxvfm{ndmggggla@a@ﬂ@gfeyl hal i de, for exanple an
aryl chloride formed by the reaction of the acid and

r|de for xarrple t hi on

R T A S P AR AR ———

f orhyddlykiy. This @oridericids ueder @hich R lﬁﬂir(ﬂiysﬁ riéica?ne’i out depend on the
ch |n9ﬁ19.f(§fr Su}?kﬁ Rvis ﬂ3si§)£)ﬁlnte gl gl{?}g Wé:; c(:ned

active ester r_exanp

r e QI EBF Rypsengse %B‘Efe’af‘i’?cfx"&nfﬁ% étﬂmmé]wéqqmds, sodinm hydroxide, or
pe Retafslugo hpbhddoin aminert aditeny or ditdaae, f&ﬂ&ﬂ&@lebm b@anol or

I eailiriod 'W'Eéu It‘h'@a M%%EQ g" tﬂ%@{%&(?or frie ¢ ep.res%ﬂ]ce of

r eac?q% of"’*“ﬂ? e, 5& He apidn 28 mert solvent sich as
thyin 95 gieaanye otzifldepacetic @itl/in digldaoaethaie Wiex RO €

_a barai gd&hp‘ @Ed"'ﬁdcﬂ%ﬁ i %ﬂédoodft xﬁeﬁlﬁ%ninaﬂg p%Hchaof a

di eth hos
g,g;lg,? A AR st 25 ARG O3 Acpustahle A 96R @b
PR %W@Iﬁ%&n@hﬂggﬂhﬂdmlm areqompatible piithall gioupd R1

LP&IRZehahsdsWhé’tfe thdteat@ed dfﬂﬂ:ﬁh%r s do nF)t :lﬂlgwltgeusa(%e Of%he
re]ggtélg%n I's a%?‘ftg% n%ﬁ%%gftp ef&afﬂg %’é"

conveniently at or bel ow OC In the second step,

“hyldr oxpnathenprefesredbeihad fop thelppeptisn bﬁ%dngﬁrun&tof H‘R%rmula

E S(5rs ;1 ?e{aéﬁtﬁ] df%%gmfntgfndtoﬁﬁxe Rl hydto xylamme ‘This reaction
%cail}g inVolves astwo-step c}1/1e-pot procedure. In the first step, the carboxylate of
the formula V becomes activated. This reaction is carried out in an inert solvent or
diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran, in the

)
-
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adjusted to anbi ent tenperature. These nethods are
wel | known to those skilled in the art. In principle,
all methods for the synthesis of am des as used in

 WBRbisMswesheni stry as described in e.g. Hou
‘Met hoden der organi schen Chem e" Vol s. q%?m¥§§&&“35

XV/ 2 are al so applicable. 2¢2(-d) Yet anot her preferred
met hod for the preparation of conpounds of the

fornmula | .is the . synthes rac co

ac ST ﬁf A9 aﬁlgfaﬂg%gg g A Pg:{bl Ve de r{g g %'aﬂd is, for

r aeanipte, ampeybbaligk, ﬁ)he(amp}ermla&)? ee,cnon 0 f the

o Mo ¢ *m‘dgefi”n%‘iﬂi'%?g’? i 2 e

S P |

poPRERdR (PG FEFe AT B G of oo and o

pr ddofenate mﬁeamqu slﬁos)falﬁla%alﬁ @thu lester} for eFamaple an ester
P2l IHYthe BRclibh BEME ALABAIARY E@ﬁpm%rﬁﬂﬁﬂu&ﬁp}ﬁﬁd an

ana yt Cg repaJ at e or € Sca
o e s aned TOgh CRig oGt S A BHSRYeads an ac
W bides forteairhple eh arsdd ﬂarm&jh}tihb keactipt ofdhé dojd askdmagide such as
hos @%ildé enlBH@ B @xa?r%ﬁe a %&rﬁldqunﬁéa by the

a ra

c erqaer?ivzi agiﬁéﬁ'% d 3 granid P%ﬁé@g}k Oéﬂ FF&!%% 01@9 25?2‘“‘1
Balseihy r@cticd dfahsSadideargl a dartmditmide, su&aamycbhméﬁmﬁhdlmdal or
DR p?&.‘h&f ) of %J] elrea ﬁ hgg Sch% OLci hﬁds Lza&ogﬁoﬁ&ohdmyl)-

enant ironers can OfﬁHtIOﬂ o
of PHesaBeralchlonde.i Eh% dﬁ?ﬁ:&%d’é e QHEPRRINERS o0 hand 60°C,
f oedAvemichtly fgRtHRRAY 0Ct In tielsedond ptdpe By dryxydabiny & added to the

d f d
I e e
by adikigted {0 avehientitemperateie Theee wehpesate ye Ewweméb%sﬁfhﬂ

2094/ %@Wé EE’Z:&H@Bdc@JféaZﬂﬁ synihisis 8f arfidepaimes impeptide

Ifogfgﬂ“ Mg 2GR0 a‘f 1Rk @%@95 g T A0SRl Chldnic”,

suppo ene FCar b oxy
acive SlEV/rl@&étXé’dZ%ﬁe OéPPhﬁ%bé"r oxyl ani ne noi ety (-O NH2)
bound to a resin, e.g. a Wang resin (Wang-O NH2

ST, T BT S, 0 L
caifesamilad Iamedmfm rackmicERmPRRRARAEIRE KT FBod ), (1), (0)
fC( Bﬂ.ae? E@lylh&—l?acamcm af the foRinub0isr-OfR1Q(R)INHRINGhich R1 and
o arbo e pBEREHIaRs sbilyBetthe. THP HRERRI Yo be IprI0HSHRo
t hibgth @r—wehwyerﬁ oRatiber thectaze of ithrefipal qoductnen the REgFsgrs of
_sr u Wcﬁﬁ{ullal I T'H:er?]seﬁe&mdiﬁcaﬂ ®8 Pefferimedbyatipdreatography infun analytical,
| C e I

Rl i BRR0 R o BN IR i gy plss

di cxhone shames ﬁwtth@psﬁaélg arfive sigtionary phaggipelpde but are not

SI hﬁﬁt@da& sgiml(@gltcmﬁwm&g €hirdlbgk OTVOR, Bﬁk&d,l,@ﬁtgoﬁmers
urifie sar

ac cg Il:'%]mattes Pééﬁméhga% Oﬂ!(fJY n&%%@ (%néﬁé?’l -f[ gﬂ( ﬁ)alcel or

t h&hiraeeshOHR, Baker )k Other methods for the separation of enantlomers can also €

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.




pharmaceutically acceptable salts. The term
"pharmaceutically acceptable salt” 15 refers to
conventional acid-addition salts or base-addition

- salts that retain the biological effectiveness and

5

10to phatmmeeuf theaksic hadi b6 TEA lﬁbﬁéﬂd}oﬂn&ﬁ’

15

20

Pr QREIbIERepf the conpounds of formula I and are

ormeg {rom suitabl e non-toxi c organic or i ndICT&RpW3/014235
adds or organic or inorgani c-2bases. Sanple

add- addi tion salts include those derived from

inor n|c adds gsa(gt]}%%su&f chloric acjid, hydrobr.omc

add, ydr0| R % e Bgpared Wit rethodgief solidhphase
phos FEBPTted agethasied @it Fhiophatielicatoiylichosid der rasedd f e a
or gahjdroxybintie GuRty (w-miz)t&m 9@5 WsinOBk-Ca wj,gg r%ggl (Wang-O-

sal i [

succ Mhizcﬁsgg Fg&he%rlg% F1C a(]l:clr ,° Tché?ﬁf“ﬁ“a%f‘?‘é rgin-jound
f urraPYEOSRERE aci, The prsond i@ébonsamﬂ @Obﬁ’sle repdiil withren suihe 4r-
i ncl GO RBRLYEL2 b standaad ﬁﬁﬁﬁﬁﬁfﬁﬁﬁdelbﬁhd RRnaGs awubscﬁwawérg

and, Heatahay&aar
exarrm g?alr?g?ﬁﬁj:p&&%g ‘ﬁj‘gﬁéde SZ?V‘?'E kv, A
chem cal  nbdrrreat ’ﬁﬁg‘% tﬁéjg]ﬂ’é‘r 2ol shrpert: Thispm hegione for
(i e.SXagplg F*EFQ)TEAFIFYPH&“B&M cleavageaf thediydicopeicvieids iskiokivwad by
and R&H, 's.l gg,?gnl,g [ 0SGQPI Ci s m‘{&g’&gl"f
and mb. |ta)§/l 0 om%%ﬂme'ﬁg,“@eé’? Lﬁfﬁ be pyrified by

L? PRESF R eut i cal Dosage Forms and Drug Dellvery

Systerrs 6th ed., 1995, at pp. 196 and 1456-1457. An.
ai mibe CDMmtedba@tDmmgmsemiﬁodim@th&rsee Meritioy BBy LA iRhE form of their

pha GeuLi-c ons contajning a
phari maco ogf’@ﬁl‘\c ngggeséit? \r}é‘ a'i‘?ﬁ:ﬁﬁlﬁ’hﬁ“%c@ﬁ’ aeppptable salt”
enaﬁ?fFrérFercpwnmgmb asidadditigro saltd ot dfasek piditiohasalts dat reta.m the
adnibidlogioal sficttivepdabid pRipbiteabf hed& |
aNO e i }ﬁ:sﬁ&ék g@%’/ QpA%%0 P ;%%o%/%ﬁggé iy

ﬁl 0S c NI R LTS &F m"fgamc
ena lﬁ%ﬂ‘ 4- MMe étf-ﬂvt—'il&mﬁlomrgﬂnac acidasuch as
act hv@dﬂrgmddehﬂsobmmtahe,rhm&mmm, @aﬁ@utaaq,awmmc acid,

Sﬁgfﬁmﬁ’% |z§igjoé;ﬂ%{%mlég?f§%%ﬁ§h ma?)l e | n "4 ’fga’?lﬁwagﬁ‘? st“élbf“sep'

for ora pidymethanesulionisprid, oxaliqasish, aucsinic acid,
coafilit agidhndicaciddrdiyedd, famaps adid and dell#t.i Sukeple base-addition

' ermudaii maomownm&@fasamrﬁ&ﬁu;ﬁ ARl odidbh %ﬁ@ s

25

(1 Nl Jﬁ‘t Venouys subcut aneous ntra '
i nt scul or 1 % PSSy espeple, §?t@|‘qep€ %%%@Ydfo’ﬂde D
sus@& dificption ofa; phiumacewivil canpewdni (he.s4 dalg) it aslt =

an ik tﬁchmqlie vedl ka6 @A e @aﬁaﬁuué%taﬁistﬁg BbinSihp@dve® hﬁﬁal

b S‘iﬁé‘;"%%’?*‘%é’@e% SRABEITRIRES ol il odeompermi

ain
84 ﬁ%ﬁtfﬁ-o Kt vl Bhar mﬂeﬂuﬁﬁf’é nstgsaFdrynsi andr Prug Dehvery

:| ndiygems, 6tharl., t9932mpp. 1064d BE6-1497act ose, corn starch or

An aim of the embodiments of the present invention are pharmaceutical compositions containing a

pharmacologically effective amount of one or more enantiomerically pure

compounds of formula I in admixture mth pharmaceutically acceptable excipients
and/or diluents.




derivatives thereof, talc, stearic acids or its salts
and the |ike can be used, for exanple, as such
carriers for tablets, coated tablets, dragees and hard

-gelatine capsules. Suitable carriers for soft

10

15

20

25

gevateowessgmpsul es are, for exanple, vegetable oil 15
waxes, fats, semi-solid and liquid polyols ahdl !lf.fprgﬂmms;

l'ike. Dependl ng on the nature26f the active substance
no carriers are, however, usually required in the case
of sé’ﬂﬂdosgielbatmadeamamsul es. SUI table carriers for the

produ&{t&ﬁ ol utions and syrups are, for exanple,
wat er B %F] g o " s Epaptiomer Y Bbteecompbumhcbftth«efdrinliﬁ I as

Sui t%‘%ﬁ F‘P‘?I’é"r dogether vathppb&mhe&m@n I
nat umaﬂlcmmharrqmaﬁﬁhcmﬂca r?%"%’ﬁ g -I | forrE::ll

520 | adgsthihrRf I | ke
pre p%ﬂtﬁ& ons h%%%} ﬁn?i@r {}é LCB?FF%W? eﬁr @@&ée&u @pwbs ,soluuons

sol ubj 1 98r & Sushensigns; forr @arenmailmjgct&g.ermﬁudm intravenous,
ermul SEPutaseans, mmwm,smﬁeés&ﬂﬁnbﬁugﬁ%f%orant ég&qsﬁl 1t1§on,

f
Or suspaiisjon g ehﬁl%nﬁsf&) bdp chil.ﬁa[c&%nsjs fon ps.an oigtment ar rggqnj, or for

agenéctal QimARL e dant s
ot her. 1 her ap t?l NN ?‘PB%’FtB%(bWSBMmamaal p2Pparftions can be

pr eP8PPEY Bh&Feeasiaat the atorporpds alcidady
by Bhirmgcentiallf dzhelrf)vih @"oP e fo;1 Py ?ﬁT RS Y
/’o"ﬁ?ﬁ%scom zﬂsrch or

f or dativadvep
eréAP °i lfeo*ﬁl&o%nﬂdﬂxz X6 cdf)Oe uRed, for -

Ite redi e
. %{“@ﬂ d‘é@l% ossablas, Qoted aabited, |desp@es fand- harP Jikile

4 P@P‘f%rﬁé‘ltﬂgmﬁs fob SMM

Wi vgrdxes, S0 sebB Qolid A P%IYO%é eatzéé?rrir "Tamée’gﬁ%ffagi €jos,
a sHiLahl s xer for {gd th @%’ﬁ%ﬂ%@ﬁheawreof
pov;(gg]? M X ftro @?Bleis W HowEDe, Mﬂm&eﬂ(ﬁﬂ:&@&éﬁﬂ@ﬁ
5 iR Fpsules, Suftplle taneiery fantid Blod@diok 'of %h?o%{? d PS Ore,

C. far exmppls, vialoeg, lgﬂ}@ﬁuélﬁdo@ Qeéeﬁ@i@ it egﬁ?éltk r ou e qagFierfor

su lsﬁﬁ}aklﬁ:ﬂ‘é& :!Lr '
m L ranul’af | on ’ dazdesedrails, v@xes; fatsI emi-ligid
Sl g@‘ Hhan aider

el atl on from Step 5 on a suitable
press
‘;I'ht;].:'?harm&ceuﬁcal Preparations can, moreover, contain preservatives, solubilizers,
ilizers, 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, '

A preferred pharmaceutical .
preparation can be obtamed by using th ing’
procedure for a tablet formulation; 7 g e following
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Conpound 1 is described in Exanple 1. Another
preferred pharmaceutical preparation is a

m cro- suspensi on of the conpounds according to the
woweRsosm To obtain said mcro-suspensi on theyeploosnia2s
following materials were used:. 15 An aqueous sol ution
of 7.5 % nodified gel atine XE20 (Braun) per injection
(dissolved, filtered with a pore size of 0.45 pm and
aut’¥® aved) Ingrédiener s (cust MigiTabkedle, nesh size 100 ny,
filter holder, coupling, washed glass beads with a

di almeter of 0.25 nmm and heat sterilised Retsch mlls.
For' the prepemaewsil of a t3ppi cal badch 6244 gy of
corgpound 1, Agisdeaathdhed 173 20 eégnpl e 1, were
weigghted into two 50 nil bottle flasks with 30 g gl ass
beads, di spErSEYRMEh a shat ul unBand vortexed. Then
10 ni|l gel alddignvehi cl e were added to each bottle.

Theg bottle e t exed,_ capped _and w apped in

al %m ni um %O\Q% OPSK%I I ght 5pr otectPon. The contents was
m Pl ed for MagnesumStatat30/1s in a Retsch nill. The

M Cr o- suspeRgiiffNgs then ;gxtract fromthe beads
with two |layers of filter % 00 004/ 054999

PCT/ EP2003/ 014235 -26 m) on a filter holder, coupled
t opRcEfifgd.Pi ent vial by centrifugation at 400 g during
two mnutes and including six washing steps, to give a
final volume of 130 m . After honopgeni sation, the

coht entMiltental 86t 98k APl B B8 48,4, 10/ M whi ch

cogr esp(%gg% a_yield of 95 % € m Cr G- suspensi on
was di|ute a‘s’ﬁ?‘ﬁﬁf‘%‘%@m‘%ﬁfﬂmﬁmdiwhao%i Pryidone K30 Solution -
cotesr®r ati on of 40 ng/ nil. The obtai ned spheri cal,

granul @ﬂyiﬂk@rmﬂaﬂoglﬁ%ijgppyv@goa ters between 1 and 5
] or storage, the

mas d r.m ned .b crQscopy. .

mﬁr oa%q%gtgzaaggi‘am Ny 3‘%8 @ﬁt‘ﬁlgagp“ﬁg}z i "Flab@%iprillzt.
capped, ! Imwgl‘arﬂﬂatto_ dRhi® f&+SFminhifl§
M &1 0- SloaipRess R ikl & BAIDOLN! 264, 1l Jorous! y by

vortex. i 10 The thi ophene roxam ¢ aeld-derivative
wi || normally be administered to a warm bl ooded
arfiomougd 14s desribedslramipleti n t he range 5-5000 mg per
square neter body area of the aninmal, i.e.

a | ly,0.1-100 kg , and this nornally
p?g‘{?%ﬁgﬁéfg?ﬁ% _rPJ\‘BJé‘B‘t‘:F‘é PI@RTaEen | i e2 doiseo-syspension  db siee
f 6PTPRS aggordingatol the iaventionpTol abiah | daidusii@blshspension the

C doilotviiry, miterialewalpied: 1- 250 ng of active ingredient
Preferably a 15 daily dose in the range of 1-100 ny/kg

is enpl oyed. However the daily dose will necessarily

bi}nm @bp'@nddﬁwf@s wpgzquj_ﬁei gamnetxpgoegtmm Eper injction
P &dissbived, Hltefed kyvigh ion, _an everity
Of paliD &k tn esT%[Peiané’ rélr e ?fe%ag ﬁ%:nc%}dd F%%%?V“Fﬁ eﬁiteﬁp
dosage fay e [ Yo rapnfiigahelder; genplingc washied relass Wewlsiwith a
t ﬁléﬁieteﬁgf and heat sterilised Retsch mills,

For the preparation of a typical batch 6244 mg of compound 1, as described in
example 1, were weighted into two 50 ml bottle flasks with 30 g glass beads,
dispersed with a spatulum and vortexed. Then 10 ml gelatine vehicle were added to
each bottle. The bottles were vortexed, capped and wrapped in aluminium foil for
light protection. The contents was mitled for 14 hours at 30/s in a Retsch mill. The
micro-suspension was then extracted from the beads with two Iéyers of filter (100




particul ar patient To show the activity of the
- conmpounds di scl osed herein, their effects on a human

col on carcinoma cell |ine was eval uated using a
standard MIT-assay. MIT

3wp4pdlEskesvet hyl t hi azol - 2-yl ) -2, 5-di phenyl t Ljum._
ér o% de) is w éel y used fgr)the quagt i tgtt i vg&rn“apé&?’hﬁm
determ nation of cytotoxic eff¥cts or in vitro
chenosensitivity of tunor cells. The assay is based on

t he dimavegfiteholdbecanglel Y% 320l | salt (M) ta
pur pltﬁoiﬁﬁuﬂ&%ﬁi&[uﬁfﬁtﬁgl S gfﬁi %egt‘;'o%ﬁ’gc%“ﬁ“ °p 84408  during
For details, see RuBIAt  Staps: o gives fing] voluyine dfia30Lml.
Canc;rﬁ@éast, 82 (1990) 1113. We proceeded as foll ows;
HT- 29\ige hpmogenisatiun, el RAtehtws O RiRaY. i .
cul t whihebkrisolRM o Hi0¢oRedrlt ECS gﬂg@%ﬁﬁo@ﬁnée%%_mg/ml
5100 H{]@;L penicil|in, “Ti 5 gog;‘?ﬁmﬁ?“\?ﬂ@ﬁ?%ﬁ'ﬁ?d@@ﬂmﬂhd&ﬁ
assay the ceﬁf“g “RRruration 9640 me/rdaThewhitdingd| spheeisal, @RMle-like
cel | B¥Sgesbpw\diarhcters betwve Isanies s dermhed éﬁm&ﬁ}gé@ For
day, sterage, demuotorispeh@brSw lAaHinl Dudil 1:0. VB E@gfr e¥
addeg _b@bcyggﬂ)&u%e,c ncentrations rangin PR cdord bept
1.5 M After ayé‘f‘“?ﬁ%sPWDa@gﬁaﬂemoam@d wigotohsly by
accorﬁ‘ie’ﬁg to the instructions of the manufacturer
(Cell proliferation kit I, MIT, from Roche Ml ecul ar

10 Bi odherthioph&k h %%244&5&%99.%%@200 /014235 -27

In briehy: MT.| NG T eAgEh s” dbe edministered|to a
con Q\faah:tg rbé?‘lldgéga%?’%(i‘t 8 “ﬁg Fe W%thad@e dange 8-5000C pdr @gliak O etdr
hr s P88y a7a of tsoemipg, LEuppioginiadhs ojlrl@ytﬂ%«igona& | iR norm:
purptwi&eoarmaaphuﬁ&mﬁkggcgvea&&efgr dy At er’ addi i on i
t he e bR dsg icgﬁ%%gg ution " ( dﬁo%j%. af/PHeplst or
t he 8‘& es. wer & T helpst SamBldras0 o artiveingdiesopepeblys
Af t EFY F";’gtﬂh‘* FDg? ﬁfg%-wmegﬁg it @BplUFR CHERASHNE Baily Hose will
Vi cresess@ily de amried @epahidihg onet.er
- Vil ddagibis@tionD nd The %@ﬁ%%‘gh ig&ﬁ%{%g%} U Pi'rlgl\cl'fl?’fglr oute of
celys.results in a dect aSe™f 1'% PEBE dreatsdt Asotdingly the
act Vi Ly i 18R Yabfporgermined b treepmetititiherewhd s treating any
c orfagh Batiegt-t he anount of purple colour resulting
fromthe solubilization of the purple formazan

Cr yBi sho®.the sk@vi BL 0] ion of |1C50 was done using
XL-fit. The re e?@ﬁ%ﬁﬁ%ﬁ%%ﬂﬁ%ﬁgﬁ%wp@@heﬁegmm US

Paf*ebrﬁ“;aﬂcfc’l‘@, SEURADS cell lﬁi&ﬁmﬁkmﬁlﬁat&il asthelh REndRd W asga?r

i NVERE | B1(4,5-GirfethiXidRzs Hdvi]. . rence c Q 1.

Exasm! %ertbeO'qg%nﬁtaE&(a”%ﬁyé ge dﬁh%ﬁ%g%ﬁﬁ%gggmge%@ widel

Ex alr‘ragl e 2e 0. Ve determination of cytotoxic effects or in vitro
: os'ensxtmty of tumor cells. The assay is based on the cleavage of the yellow
tetta.zohux:q Sal'f (MTT) to purple formazan crystals by metabolic active cells. For
details, see Rubinstein, L.V., et aL, J. Nafl, Cancer Inst. 82 (1990) 1113,

15

25

We proceeded as Vfollows: HT-29 cells (human colon carcinoma cell line} were
cultivated in RPMI 1640, 2.5 % FCS, 2 mM glutamine, 100 w/ml penicillin, 100

. ;;g::l elsitric:lptt;mydn. For .the assay the cells were seeded in 384 ﬁrell plates, 900 cells
. € same medium. At the next day, the compounds (dissolved 10 mM in

DMSO} were added in various concentrations ranging from 30 uM 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).
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Exanpl e 10f 0.04 Exanple 8f 0.04 Exanple 2c 0.05
Exanple 2i 0.05 Exanple 7 0.06 Exanple 2g 0.06
Exanpl e 2h 0.07 Exanple 2d 0.08 Exanple 41 0.16
eBaoplosiode 0. 17 Exanple 2b 0.17 Exanpl e 2a gdrh003/014235
Exanple 2m 0. 30 Exanple 10d_0.35 Exanple 2n 0.35
Exampl e 9 0.52 Exanple 4i 756 WD 2004/ 054999

PCT/ EP2003/ 014235 -28 Compounds according to this

Z?ﬁoeﬁ}&ég%ktﬁﬂfﬂ%%%ﬁé% Er%ﬁlﬂ o aith oIS
adgled Eﬂéﬂ*&ﬂ“@atﬁé for. 84rs B3tk %L@Cl? Mnna@bﬁpn@ atipn lme

0 ﬁnﬁple[:_ﬂsﬁimhﬁi chktald af2fofed. Uifteh eddiflenentie salubilizdtRn solution
&%A@(S Wor o eﬁéiﬁs @{r‘:o cginaﬁgd %}lvoeg%l%ht % BPYE LY A,
ehlert gareé@,lemm he: Plotes wieese Bypesuitrst dVictes i2n(scaniaing multivell

fo&ﬂe@% tode@G WAl LAt SBoaeh assay 5 The function of
hi st one deacetyl ase (HDAC) is the deacetyl ation of

lysines in e.g. histone H4. A peptide of 17 am no
ach discrgese iy auintben of hiving oells meinlinas al degrepsedn whe bptal metabolic

activity in the sample. The decrease directly correlates to the amount of purple
colour resulting from the solubilization of the purple formazan crystals.
Determination of ICsy was done using XL-fit.

The reference compound is compound 3 of US Patent No. 5,369,108.

i Compounds according to this invention 1Csp HT29 384 [uM]
Reference compound 1.27
Example 2f 0.01
Example 8e 0.01
Exampie 8d 0.03
Example Ze 0.04
Example 10f 0.04
Example 8f 0.04
Example 2¢ 0.05
Example 2i 0.05
Example 7 0.06
Example 2¢ 0.06
Example 2h 0.07
Example 2d 0.08
Example 41 ‘ 0.16
Example 1 0.17
Example 2b 0.17
Example 2a 0.19
Example 2m 0.30
Example 10d ' 0.35
Example 2n . 0.35
Example 9 0.52
Example 4 0.56
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TAMRA at the C-term nus and QSY-7 at the N-term nus

and was used as a substrate (TAWMRA - first 17 as of

hi stone H4 - QSY7). Foll owi ng deacetylation by HDAC,
woeomnsyne Lys Cis able to cleave the peptiggmbioShiszss
lysine. This results in a 10_|l oss of the quench effect
and a high fluorescence si gr?ﬁl I nhi bition of HDAC by
conpounds results in | ow signals because Lys C coul d

n >toﬁ,5$a¥£ﬁm§¢agms%&&nam the qyenePrafkefiv,

LN AN v

PETrStSTS—TOor—ao0SEe—TE€SPOnNSe LT urves;—ru—Concentat+ons

bre dilut eBrample Wearting at |30 uM 10  W-5&onpound
|1 uti on wemga@plk 21 Nt 0 each hell of a 384 yel | plate.

Ut HDAC gr@l éb added (T ecomnbi nant :ﬂﬁﬁ-l purtfied

pr_each pr pamgiedon) . 10 _ul | pepti de subst77at e was
Jlded (1 uI\/!Ej{ lla4 concentration, derlvec{ﬂ?om 1 m\/l

pu | 4 41.00

ULK bUl ul 1"UIT U | u[ cu 1. J.UUJ | I'T l coU Uurrcrj, I‘\I l Tl
) nin incubEmRla4at roomtemmerature, tHB84 eaction

ns st oppedEymplddi tion of PO ul test bujdser

U
L(i{ﬂldlnﬂig E xa%;a ys C and P. 0/75% SDS. X 8er

anal of
A\ | l[Tg_l ]l\Juuu A"A A LA A ~J TAT U0

AVRA was rréa@n]ﬂeéf(\/ ctor 2|from Wal | ac,0.92absor ption
544 nm em ssion 590 nn). The O. D. of DMSO-treated
cont r.ol ||SIS 00 % %lnhlbtlon of cormpound
¢ o fthendrpansiate hy g EEE‘F FOMBPURGs GFEoP4jn HptRisypvention
BaseHDAL ihbibitorsc wirr effectonshistoh€deacetylaveinhibitimnessatvaldated
by Q 9 PCT/ EP2003/ 014235
Dpgeing estgf‘:"bﬁuwgﬂegbg‘%"‘:héé@can %Cgt%%r%g of 10mM Hepes p118, 10
nM NaC, 10% d ycerol, 0.005 % Triton X100, 0.1 nmM
EDTKe fodctiomdf HiGmbe: dedsetyhsa{HDAM ﬁetbmsiembeﬁr&ﬁommlf lysines in e.g.
pl | & [ .
Hi%i.%ﬁegg %)ur?ﬁog rll‘?gﬁnno a&;ngZZﬁveg;f}{B&l\%ﬁfogégﬁ 1161 f.tled with
& &t the 614 RSE-7 ?‘F\/@‘ftN&ﬁ“‘P@B%a ies defdnih?

assdytrfte l\'z]'AMRaf-eﬁrariG’ela ©6hqsmnm H4129Y7) Eﬁtﬂnm:g defdetytib8 by

th eri?IQLys ve epgéz?‘m%}r BhisBsults in a
Exgg%?fethg‘j;lin & e Euqrjﬁce%gan I.;g:u lion 0’}3 HDAC by

compounds results in low s1gnals because Lys C could not cleave the substrate and

o

+| ol—+ ha ] vorescence

40O TS OV Y R

the quench effect persists.

For dose response curves, 10 concentrations were diluted 1:3 starting at 30 uM. 10
ul compound dilution were put into each well of a 384 well plate. 10 ul HDAC were
added (recombinant HDAC-1 purified from HEK 293 cells; enzyme activity has to
be assessed for each preparation). 10 ul peptide substrate was added (1 uM final
concentration, derived from 1 mM stock solution diluted 1:1000 in test buffer).
After 90 ouin incubation at room temperature, the reaction was stopped by addition
of 20 ul test buffer including 3 ug/ml Lys C and 0.075% SDS. After overnight
incubation the fluorescence signal of TAMRA was measured (Victor 2 from Wallac,
absorption 544 nm, emission 590 nm). The O.D. of DMSO-treated control wells is
100 %, the % inhibition of compound treated wells is calculated in relation to 100
%. Based on 10 concentrations a IC50 curve is generated by using XL.fit3.




Exanple 7 1.66 Exanple 2e 1.

Exanple 2i 1.79 Exanple 10c
Exanpl e 10d 2.69 Exanple 2n

73 Example 4h 1.79
1.94 Exanple 4i 2.60
2.86 Exanple 4m 2.97

Exanpl e 2a 3 41
Exanple 2d 3.88 Exanp

assaésﬁ
t h8-082Y4
| NpRes (adky\efenea8e07med, USI
testings: 5 Determ nation of

Exanpl e 2c 3 44 Exanple 9
le 41 %
Exarrpl e 2f 4.97 WD 2004/ 054999 PCT/ EP2003/ 014235

o 0L Al i HEPHE Ty bt el food

Piitop }@PO’t%m%ﬁ%Bﬁ#ﬂi’sn@é d6EB; AypPlatss vere y

04 Exanple 8c 4. 27
-30
&,
upport
4 pyeell

ng the follow ng i.n vivo
acetyl ation |evels of

hi stone H3 in tunor beari m ce The HT-29 cell line
i sTh@wfﬁy@r&emmm!aldmﬁmwﬁémf ¥édatrooNei H¥9d0&nd was
obtai ned from ATCC and kept in an in house wor ki ng
AL AT R A
suppl erreiRte@Dbmmmpb@ﬁd heat i hactivated F@310For
i hocul ati onE;ggggIg idfm)r cells;10 are renovgss
(7 A o~ Ung)y—fromrcutture—ftasks—and
t tansferr pdEP“’?fﬁ'lP}e‘lP'ul ture nedi um (RPM 16480 109% heat
i hacti vat ed Bxfzhple sSwashed and resuspended 1.0 sterile
P L2 R Wy T COIT fencer e g Sy 100
shaking to #vonrple8él | aggreghtion and fill¥d into a
110 - Example 2h 1.31

Example 8f 1.33

Example 2m 1.38

Example 10e 1.39

Example 7 1.66

Example 2e 1.73

Example 4h 1.79

Example 2i 1.79

Example 10c 1.94

Example 4i 2.60

Example 10d 2.69

Example 2n 2.86

Exampled4m - 2.97

Example2l 3.17

Example 4g 3.19

Example 1 3.40

Example 2a 3.41

Example 2¢ 3.44

Example 9 3.82

Example 2d 3.88

Example 41 4.04

Example 8¢ 4.27

Example 2f 497
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30

nil graded syringe. After s.c. inoculation of HT29
human col on carcinoma cells 15 (5x106/1001) in the

~right upper quarter of ventral breast region of NWRI

QAP Roa/ %y animal s were inspected 2-3 tines,
et PRl

unti|l xenografts reached a volunme of roughl
or nore, sufficient for anal3dsis of histone
acetylation. After single i p. application of

4 T —exan OJ. ate oS
oSy R accar gl o

tptbg.ng e m@n th qyend sw

O

= M

t he respect |waenp,lc’dup of anl mal s 20 vvas saﬂcﬁ&fl ced 3,

6, 12, and 24h after dosing. Tunors were excised for

anal,ysis of acetylajed hjstones (H3). An allquot of
ﬁd&l‘s‘lﬁﬁ!&ﬂ%@“ﬂ?@ﬁ aetiyity, o the gowipeunds aespiriing o dhe present

H stvemtgs: weee ebtaxtd, asihgeite followingdn o abthgs:by

standardi zed nmethods (Richon, V.M, et al., PNAS 97
(2000) 10014-10019; Yoshida, M, et al. J. Bi ol .
ChQﬁﬁermﬂ(’qgmstvlﬂqwhvelwmwne&@paﬁw egyipg mice
acetylated H3 identified by Slot 25 Bl ot and | nmuno

BI S
e SRR B B TR o
Bi Bl%télélﬁfh ofregy A ’8@1 SggRn i lsqvéﬁém \ha%k

deplefiatdebidaPugr Céls Kfefe) cultid asl JRBMIB@OIM Ln@hf&mlt; hedinm

AP BlobcthenthiARHP A AeM ﬁ%ﬁ%!&%% 199 N LARE ROV cell

ana

noBEyPROEE (RymansER B B ene) onE cultre: sk ebd tengsedsinto
Lucilties eedias, (RMHrlslim %‘Ehﬁitﬂﬁ&dnaatew@&mgsﬂkd EfaJ-rI:Mspended

S HEA A BRCEAT i e
DaW@f care@lbé@pw g4 aBudJ/cgl 4gesgasion 2pd Gllasii lnto 210
( Bl gradBil @ym‘lgHﬁAfE@Ss%‘E &fb@ulbﬁkbri Sﬁ HTQ9 hﬂﬁlaﬁlebloﬁ%ﬁﬁ{&na cells

o CHISYADD S B b G ol one P A D
i n@ﬂféa@émélﬁ wEYe weetwb’ea Ggogs m@z@m@@ seach@ha volume

aC@ﬁ gl dodiBmbA St nie, fsﬁfﬁci'éﬁt ﬂ)@ 1stIﬂMrﬁCﬁcét?taﬁJh‘3 After
al ne

&5 5 S50 O B BB, 5 BBl
v a? b & mogifigd ﬁéﬁ‘@bmﬂy 3422%%% selution ig;ammw gnestpon, animals
vehascdaaszea 3c6,e12y &t Zdheafiee Bbdine TRURRPIEe bx83d T Malksis of

o BTG 1 gt e 00 L st
BL@e g0t 0distroes e exteted om amogedis by standgdigabmethods
0. Q@&o? OO, Q& R4 PNAS @e@zeooﬁ ml“mm Y@sﬂ!ﬁdaE Mmét al,, I Biol.
PRk G PR R P Rl )

g I morm, lot techmques (SB-IB Bio-Rad Laboratories GmbH, Munich,
Germany) using anti-acetyled-H3 Pabs (UpState Biotechnology, Cat. # 06-599).
Histone protein was determined (Pierce Kit) and adjusted to 3 mg/ml to apply a
standardized amount of 1lpg histone protein for H3 analysis in SB-IB.
Quantification of acetylated H3 was performed by ECL (Enhanced Chemo
Luminescence, Amersham Pharmacia, Hybond™ ECL™ Nitrocellulose mr—:_mbrane)
measuring bioluminescence with the Lumi-Imager instrument (Roche
Diagnostics). Data are expressed either as BLU/ug histone protein (BLU = Bio-
Luminescence-Units), or as BLU percent versus vehicle control. After single
administration of example 1, there was a marked_ and significant increase of
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and kept in an in house working cell bank. Cells were
cultured in RPM 1640/ 2nM L-gl utam n nedi um

suppl enented with 10% heat inactivated FCS. For
wioo0elnakdoon 10 HCT116 tunor cells are renovegtympaoesniass
(trypsin-EDTA, 50 U ng) fromculture flasks an
transferred into culture metilum (RPM 1640, 10% heat

i nactivated FCS), washed and resuspended in sterile

OB e L U 0 s T 0

F g}ammum

sh a«r@majwpovaa\amecbﬂi pftes ggyieg d tabnlated ﬁmam Q,fdhq mean values

1. %d\i,er@haﬁ@&aﬁgdslaﬁgﬁ icttdBBhwcel | i nocul ati on was
performed 15 under Ilght anesthesia (Ethrane.) in the
upper ventral quartegr of right ,flank, i.e. between
axi | | a of |vfebirle| whige gmehidtei thtehide E@giplﬂi Déixaid PRl | prachple 1 | example 1
mal e mcejsyl n 14 S Shde P06 BET116 {gymor cehdps wer puan

S. C__drscnarged i ma. vol une_of [100-pd—PBS; At
or LLuEe KA, LIoBs, 116389 ol 1523, 5752 pe [T 11 qReers | 0965

wedilireg apyepopricat e jedoot hjwegs. |48 ter $502. | nQe4rl at i oje6s

of gunmor Eellsj meadurablp tum:h%0 eve (%bgd I 1y, 5 0.041

H l.a fa ¥l W A " s =l PPN Ap
am-fars—zZo-vrte-Wwere—staget—afrt Fantofitzed—of tay—1o

according to the primary tunor dinensions. 21 days

dapDleperaimtionl O nfiti& S cEdfyih 8 ORI 6 W&l gple 1 and
conpound 3 of WO 93/07148, WO 95/31977, US 5, 369, 108

(' 108 patent) as test article. 75 male NVRI nude mice

‘werbe HiGK14e eellj linedNSI dineldy depived feom ghummag celgp adenocarcinoma

C oahsd Edpe th af intusmbakag cdBbsk. (ﬂsn@ we&OHuuu&u&L REMOLHRS/2mM

t t t
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acaandirig ihf &Jﬁﬁreflﬁédlﬂﬁﬂ(m 1647, BNt heaSiah@RRed @C@@%&hed

d s
o B 40 ol o .
hoCrlliagsperiatayes qaradllyrrained bp reparlas shiaking torrybiddegl} aggegation
da¥1¥d ﬁ]l&ﬁirﬁ@l%tlo 1n'lil raiRAl s idel Tganwg?%dﬁﬁﬁh&pgﬂgﬁ&ﬁarmed
OSG ose e
o “% e 05 0ed ?w“ﬁ’éf@@m affify 5P Pl Hafflgice

pabetieen étlxﬂb of faselegsend nn@surl region phNMRY oyde nelp arickelit this site

i nhi hi

si giof EK&B‘IHG&&HIBJ céﬂ@u%&oélé Q488 ed?gr 4 E&%Qﬁ%fm)é%@@]ss All
oBHEE W

e g aer 8,28

r eAferctd- \mcylah@@ Aplwed cdlsomeashien

”UMi@é) werd QRed

afdl 'ﬂﬂcﬁbﬂe&&&ﬁ sy (¢ %ccéidlw

%W and 40 %

agpropna €

cﬁol'{ﬁmgs

lelmaxopﬁad@dope(dzoaﬂ animals.

t}Y@pﬁkﬁﬁr}r tumor

bi t.i on) th t'r eat ne rou
oM ALY PSR, RITF b iR, SeoRlp | 2nd
accompwd. mofawmagomaa OSB3 1ATHAIS FESIA0p ( GOE patent ) as test
Caﬁx%lclﬁofﬁinﬁ&' NFIRVBL8e RfideGhdde ividedDha Eﬂ&ﬂd}f £Q0D. _‘EScH\%\)up
collec% nd wer e. d o?ﬁ‘fﬂﬂg ﬁfter anS| op i.n the,
ROt "Beffle BB §° TIRGPAT GBS e Even the st axice
formulated as microsuspensions in 7.5 % modified gelatin with 0.22% NaCl
solution, once daily by oral route over 29 days according to the following treatmnent
scheme: 3 days treatment, 2 days drug holiday, 5 days treatment, 2 days drug
holiday, 5 days treatment, 2 days drug holiday, 5 days treatment, 2 days drug
holiday, 3 days treatment. The application volume was 10 ml/kg. The oral doses
chosen were 50, 100, and 200 mg/kg of example 1 and 200 mgrkg of compound 3 of
the ‘108 patent. The treatment resulted in a dose-dependent, significant tumor
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was routinely cultured in RPM 1640 Medi um cont ai ni ng
10% FBS and 2 ML 10 glutamne at 37Cin a

wat er - sat ur at ed at nosphere at 5% CO2. Cul ture passage
we004psisbor ned with trypsin/ EDTA | x (Roche  permproosnidzss
Di agnostics) splitting twice a week. Cell passage 3
was used in the present st ud?ﬂ"At the day of cell
injection, cells were harvested fromculture flasks

( G’w%i&ﬂ? %o@ of 8%%%95} eLILa bLo 906‘1:.5@%' i Ol Bigfke, apd 50

nce ana resusp en

~an Hsed%ﬂ grpewaresm@wm élomoanqbésvf thm d08 pptant (280 mgrlig) showed

wasmnaasagﬂ&ctwwﬁ thmar MeighaukibitohRAaRs 100?13?1@ HeRmefSrbup of

S| Ma P vortexed carefully (to reduce
IﬁFc mgf eg%fl[gl o’ﬁﬁagnd kept on ice. The cell

suspen5| on was filled into a 1.0 nil syringe. To
ge MRfedinthalibh DBdnfitlheRicavityan’s PHOS xBlouaflidif cells in a
vol une of 100 pl PBS were injected subcutaneously
into the right flank of each nouse (NVMRI nude mce).
20 PAr3 prostatesarcinnpe gélly ievrrpriginallp nbtaineé From, theEE collebticn and

t URRFeSdepBMRH Q&&dap&swnl inaBk MBkise cell Mol P&!:zb&gsmﬁsld céiNhe

Bf‘%f‘im@ﬂ% il i o Fhoaatotncroniopif LR s e 1
u s ghitpnarea7eC i aamier-setmqmimdm?pkﬁe 4t1386 COP Cuttategrabsageswas

?Eﬁ&h{eﬂ%ﬁl tryRinfEY . NV odRE #fadibsifis) V!?fl&mngféb Q%ek Cell
bhstre S gro ps. ‘Each .group conS|s ed of 15 male
an

BT Sy ‘groups were given the test
ar Ak dieeiay obedhitjedtiod, @ls wire hesegpbitemenbure fadks $Greder T 75),

m%ﬁdf&%d@ﬁdo%b inf] WD nﬁd&@n/%ﬁh o%Qé iy speﬂﬁ&ﬁn‘i%s' Nfter
te over, cles o

P R e eSSy el ol S veg s vl Meubare-

ap Phaobdri Ghe tupir walk suspsnsib@ (ﬁ‘BS}(wgas %tex@lr @teﬁdl‘.ys(as reduce cell

SRy i 0 i B0 il S e T

st &ﬂvfﬂﬁ%g‘g%ﬁ 'é‘Pﬂﬁsr?g? Z‘é‘%& qR)onE %ﬂ“tae‘f"l 109 4 PBS were
in p&@tﬂdowbwhmotﬁgenme Ihectight gtank mf reechc e dset (MMRI nude mice).

t epBENAL EQRuBkibd 6f fufhor %éﬁseﬁleas%r&wﬁnﬁfrs ] %r V\Elanﬁmais

th e was a dose: de T nt t
15 W‘Frﬁns B 87 /8’%?? ? ﬁ‘éc"?[ P%WGIDWOI
ﬂgﬂiﬂgengpww dayesiaﬂy:totralecﬂqsmgcwnmaxradd tomet tliSQgVthpleel and

9" @RporEa NP eE A @080?3.1:&{{3@\5 te&oﬁnﬁét%nﬂnalé RE E Shyice were

sh d,sim I ar resu unor Ifl
e Hatoy § Py RGVRS eﬁgg}f@mupg FRsist f°f2§<% eea&ma?s The
Tumdnndml grotpsi wilne Pirdni thartestf artitle f@&m&&ﬁﬂ&ﬁﬁd@%mns in 7.5

PC@J rﬁé’&ﬂgﬁie%ﬁ%ﬁ& d 2236?’1\15@1 s%ﬂmﬂﬁ doniQ g@g;%rﬂ kP Sver 19 days

gzt ed exa

L3 Hor sanen 5 2y e BeReROd ) v pglication
h evaumb efao 1@ mlkgf Tire driieddseshiboseni ware @5, 300 000; as@ P00 mg/kg of

pr Blghi o @ta!na rgobymg/ﬁg W chBoia Bl 5t AL 81RCHINAThO Mdd} was
S a{ermltnlz'ite on day 28 after tumor cell injection when the vehicle group reached the

termination criteria. After 15 days of treatment, there was a dose-dependent,
significant tumor weight inhibition of 51 % and 81 % for the 100 mg/kg and 200
mg/kg groups, respectively, compared to the vehicle group. Compound 3 of the
‘108 patent (200 mg/kg) showed similar results (53 % tumor weight inhibition) as
the 100 mg/kg treatment group of example 1. Tumor weight inhibition of the 25
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Di sclosed is a nedicanent, as defined hereinbefore,

for the treatnent of neoplasns of the hematopoetic and
| ynphatic system Disclosed is a nedi canent as

defined hereinbefore, for the treatnent of cancer.
Divw&bdds is a medi canment as defined herein before for
t he tré’gsg??%nt of colon-, breast-, |lung-, proOMITARR003/014235

rectal -, stonmach-, bl adder-s3pancreatic- or ovarian

cancer. Disclosed is the use of one or nore
enantionerically pure conpounds of fornulal for the
mand?f 6’i"L 5@@%’%&#0&3%7&%@ foth emrmplenhiwsie L% ahd 36 %,
t unaespetivély.prol i f erati on by induction of histone
acetylation in said tunor cell. Disclosed is the use

of  PRBIoEHd SR hRdidAER AR eMBIHeRAIpkisrUr € conpounds of
formula | for the manufacture of nedicanents for

t r e&Qrrfaninhibition af tusror cilf prolifsstidn by indhetion 9Ehisfone A tybition in
nor eaidtaidricdireri cal |y pure conpounds of forrmula | for

t he manufacture of nedicaments for treatnment of
colgn-; breast-, lung-, prostate-, rectal-, stomach-,
25 BISdotedrs @ mgdisrmenh#s efingF ovari an cancer. Di scl osed

i s héveinkefae,dbr tmdreamendofnephinhs OMhe heddtbpoeht! Al Iymphatic

conpgads of formula | for the manufacture of

nmedi canents for treatnent of neoplasns of the
system WD 2004/ 054999

hermt opoeti-c and | ynphati c
Pﬁﬁ%%ﬁ%@%ﬂ%ﬁ@e“tﬁﬂemeﬁcl osed is a nethod for

I nHiepditbicfge, (ot trea@ldnt S c@hdef. €1 at i on by induction of
hi st one acetylation in a tunor cell, due to

adrﬁ,iggbggg isrégméu‘?caﬁ%i]tdastdul r cell an effective anmount of
one or nore enantioneri®4 Iy pure conpounds of

f orhersim before\dothei ngithentaof Wslbhe rbréemt W6g-, Prosvatk-Nirsctal-,
s RRach bhdler| A0 JABLEGIS Pr Vi ded a method for
i I I feral

produci ng an anti-cell- pro ration effect in a

war | ooded ani mal, such as man, in need of such
tre[g{r%%ﬁg'sjﬁlﬁ‘tsﬁ%@?ﬁﬁ’i"?é% admini stering to said ani nal
an esdritiopictiselly apie NtoRboudls SN AR hl Ak Y

thmp‘g[g tp%ggh%%.ég@:%d der i atiie/e.asaﬁef Fﬁgﬁﬁ@e of
hers .eﬁ) >0 1on of tmor cell proliferation by induction of histone

acety?atzon 1n said tumor cell.

Disclosed is the use of one or more
enantiomerically pure compounds of formulal for the manufacture of
medicaments for treatment of cancer. '

Disclosed 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.

Disclosed 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

systemn.
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- tunprs suc

Therefore, disclosed is the nethod as descri bed above,
wherein the tunor is colon-, breast-, |ung-,

prostate-, rectal-, stomach-, bladder-, pancreatic-

or ovarian cancer. According to a nore preferred

ewbo of the invention there is provided an
enan??gﬁg%lcally pure conpound of thepfornuF%{mfmg‘E'm“z33
defi ned herei nbefore for use3415 in a nethod: of
treatnment of the human or ani mal body by therapy. W

hav eDischwed BLNHethdbor .hmat@umoponpounds of the present
|nv% proliferation properties

i on..possess, gnti -
whi r e t‘ Ofretsusthpo pretiiintion ihistORe cell, due to
Al pPclieion e aderon afo
deadémifiigmng th niidbitaoy @Bt byi EffecdVeC QR gloy &fre 1e  OF omore
co £ LN o
f o;’f‘pﬂ;}ﬂﬁd exgcfaﬂ}t Eﬁ‘ Iﬁ?ﬁﬁg‘sr g{‘il)égtﬁ{llo % aﬁlﬁ dop ex geature of
Accor iﬂ?‘ gtthﬁ B ﬁlﬁfﬁ‘f # BFfided 4l haphod forproderpgumdstiatl-

t Eetre tl mﬁ;mau Grrmebleodedpadingd sic 6madySKTdbd bP such
1 hetreateentvwhitth o ﬁ@m&&lﬁ,ni@ﬁé Via i
antémgﬁ&h&fcgfya ;f g iR R’rtl caﬂﬁlar 3 effegtieqgount of an
e%g nt of ‘cancers Brof h&viosame a?‘ﬁlnéeﬂ"é’é‘reorﬂs defined
rectum. stomach, . prostate, bl adder pancr eas and
ovary. It is in addition expected that a derivative of
thé”}@fe&@nﬂtsclpmdemmbmtmdlals possess activity against a

r anQg. ke as | ynphoid 25 nalignancies and solid
B L'ﬁ’% It s gHRer dneplemy brsasks ling-, tiresates ratith

as t@ﬁ@??%@“»%ﬂm@y orpvadinakiceNd pancreas. The

anti-cell-proliferation treatnent defined hereinbefore

mactied lal rsH rr i nvol ve

adgii i Aﬁ“”"?é‘ i BiRfciret ArBoahOR LAY entitoe g hroviden g
@gg ; 16 Fempstad of thedorendd hesrdefirdd hebdiiBefore for use

s uB}sQ athed of fratmen affhk Buinhe o8 aﬁﬁllaﬁﬁd

e X AR CthatTHHcOkE o PALBCL; QlSq..f OF exa Ye \lﬁpk%h?ve nev

al kyl.at]ng aog)e nt s, X arm| ¥R Insenfiqny, possess anti-cell-

car popl a att g V]&‘ Qiasise ffotmi theit hrssmaﬂeacetylase

ni Ol @ity dhesetiogly th dokepopadd ¢ lesearm%tl rovide

temaheds foﬁr’d'da ROl 5]&&*:1 0 uor raC|I
ﬁ%t 05| ne T 2D nogs%d%dw&‘
| Pr§seaintuvesition i acs expfected to be

r e a
?éf I%@Fﬁﬁ Oﬁmfbf @WwviﬂmgVﬁ W04OFAIRR effect,

'P@m@mﬂwwa&&m ofGnd STBIIRS L) gtc%1onfr%£m1%X&”BL§n

t Basstal gﬁ@cp:r %§ heS| .i nhi tor
'P |f!%b| ne; enz XQ&W tds inagfliion empsted thatasderivative of

't opo‘? SEREPYD | Sistesrastivifyorpaineeamitecof Gultrafi, Saphoid

brskignshgie andeam:mersm dsicBichont Olnd S RIRL S TSI f0F O
as

_aﬂﬁhagghdneg}%ggm@&d ?agxanpl e antioestrogens 51t

tanmoxi fen or, for ex. 5 anti androgens such as

(4' -cyano- 3- (4 fluorophenylsulphonyl) 2- hydr oxy- 2-

ket cell-pealificdtion oreatme i idihe ORQBLEARO bl 1€ 5 I,Ejed 4 Gl

tﬁm%&ﬂmﬁ%ﬂ&%ﬂﬂ&t&&ﬁﬁﬁ eﬁg S descr]‘) ed 1n,
uﬁéﬂmgﬂem ncer. Princi

erwauVe of
S o more other ant1~tum0r substances, for example those selected
om, for example, mitotic inhibitors, for example vinblastine; alkylating agents, for
example cis-platin, carboplatin and cycdlophosphamide; inhibitors of microtubule
assernbly, like paclitaxel or other taxanes; antimetabolites, for example 5-
fluorouracil, capecitabine, cytosine arabinoside

: ‘ and hydroxyurea, oz, for example,
intercalating  antibiotics, for example

adriamycin ~ and bleomycin;
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Vincent T. DeVita, Jr., Sanuel Hell mann, Steven A
Rosenberg; 5th ed., Lippincott- Raven Publi shers,
1997. Such conjoint treatnment may be achi eved by way

wb 20daRs4® si nul taneous, sequential or separ gcqPoRkhd23s
of individual conponents of the treatnent. According

to this aspect of the i'nventi®n there is provided a
phar maceuti cal product conprising a thiophene

hy Ao HE G B Lvative of th rmul a |, as, . .
d'\éf i ned .her g?lﬁge?‘g‘: g’&gﬁ:’é‘* Zfﬁgtgaw%; o]ﬁgﬁ‘* esif JRigipitors, e.g.
subEmgithine enzgags; fdemraple petginesef tupofshmemen jnbibiifors, for
ot cpide Bl REL 0 ol ABHHE o -
whi ch, by dok ”‘-‘a‘%‘ﬁ@m séfgsst¥°§?“e’d such; s efé}félﬁ’g’nfeat PBnr wesample
carPREHeEes bysuehot af y (dverprr-ai(# dnotophersisulphenyd)-aydeoxip2-
pr F@ﬂﬁ;ﬂﬁ@&rﬂﬁbﬁg&ﬂiﬁh&dpi@ﬂénﬂ?&e}) 6r r@%@v g{era%ﬁugcgs' 9&%’*' and
SOlgep R uas N BI5GBt AL 20 Lo
t hatingest T.PeVie, rafrgeuel Bellpso, Srvenubdiesenbergastied phippicott-
82 lFam:ri Pngjrlitsh@?gw?g @Eclﬁﬁ%lﬁéitﬂﬁﬁe%gg &%;?gg g%e&béc; i)%hvay of the
ot RS TRRRP A iatuo dphoHpRCrmements of
pe H Becording kioKihis e?:%fei ofi thleclflvatﬁ:%{@ i isg pfrovided a
Li phirepeepicRPrdduct E45E 'aothﬁ%ﬁerﬁ:i PJchQ: ! %@;‘:E v BF th
E. k. Dajmstadt, . 25, Cer “ar on 18t Bas R e
SO rfcg?%asi an oc[ egﬁeqa gﬁeﬂﬁg‘”ﬁ

Y, Qr. A
_ ach a8 ddiiosalotauman substanes as
Se fefiaefl erembeforedohthwyonjeint tr@emamtf pancery) Vi el ds are
given for illustration only and are not necessarily
th X1 mum t ai nahl e; ) nelting points were
de?té??%‘vﬁ% nugﬁﬁo%%ﬁ@¥#§3 apgte llewng moa-liniting pgmples in
polvhich, Wdeseptharmatestatedan oi | - bat h apparatus or a Kofl er

~hot plate apparatus. WO 2004/ 054999 PCT/ EP2003/ 014235

- 38, (Vi he structuyres of the end-products of the

f oﬁhugYa T"“‘E\M @’e‘a?oﬁrﬁlﬁ»dr@‘ao%yrqﬁ%%@orat{ogememq gnd work-up

prBFoesipreamR tarted esofianceoylMR)residid] $HASsiR QS iyl agents

t ephiliraes (M cromass Platform U machi ne using A

or Mcromass Platform ZVMD using electrospray); 5

(vii) intermediates were not generally fully

cHd aperetionsederamatripdivint yt aralsietSBRPEEKIrd)Yhat i o th FURE 18-

C haseqrah dGHEP BY atndoéplickd oflell Sn ' evj ations

have been used: %IZC!OZ dic a%%}r%tgﬂ%rgg&)& O bon

di oxi de
(iii) column chromatography (by the flash procedure) and high pressure liguid
chromatography (HPLC) were petformed on Merck Kieselgel silica or Merck
Lichroprep RP-18 reversed-phase silica obtained from E. Merck, Darmstadt,
Germany, or on ISOLUTE Flash sorbents and on ISOLUTE Flash columns obtained

from Separtis, Grenzach-Wyhlen, Germany;

(iv) yields are given for illustration only and are not necessarily the maximum
attainable;

(v} melting points were determined using a Mettler SP62 automatic melting point
apparatus, an oil-bath apparatus or a Kofler hot plate apparatus. '
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10 DMF NN-di et hyl f or mam de DMSO di net hyl sul phoxi de
HC1 hydrochloric acid MeOH nethanol rt room
tenperature 15 SDS sodi um dodecyl sul fate TFA

Wo Jobaasises aceti c acid THE tetrahydrofuran p@EyERbdsioMss
point 20 Preparation Exanples: Exanple L1

(R) -t hi ophene- 2, 5-di car boxyT?’ft aci d 2-hydroxyam de
5-[(1- phenyl -ethyl)-am de] a) Synthesis of

ok e PR o

of (graetelly Rfﬁ‘ioéb HRAgnetics regprage SRR and fnass spectral techmques
t hi(omybsihds Pldtfbem (IR Aaclithy uditg RPQBBﬁMl@bmﬁﬁfﬂldﬂbrm ZMD using
conﬂg:‘lztésons for approx. 72 hours (end of Hd

tf 83}” The reaction mxture is coole-down to rt
and the thionylchloride is evaporated under reduced

Liﬁtenhéalaftés%&e ﬁdi%eﬂe?etﬂ?lﬁﬁlﬁiﬂh&&@teﬁfeﬂ%@ Bl WA ashds @by
terial. A solution of

(R?hlﬁ ‘E{ﬁfe ?%?ﬁ%f ne (35.5 m, 279 nml) and |
trlethyl amne (150 m, 1.07 nol) in THE (320 nil) is

Wﬁﬂm@%ﬂﬁgabﬁéﬁa@aﬁh&mb@&hdseapl ution (-15C) of the

acid chloridedin THE (400 ) is added slowy.

Stirring WO 2004/ 054999 PCT/ EP2003/ 014235 -37 is
cofiH-Glied for dchhyomethaneg he sanme tenperature and after
vvarO@ ng- up t o &iboh@foxiddnot her 16 hours. The reaction

eis fil the .sol vent is evaporated
un é‘#ﬁreduced %&%@S&‘@ﬂo TR %sul ting residue is
di $848@ed i n GHRShFsdphbsidee product is isolated after
aqgRqus wor kup, Lecsystal lisation as white solid
( =_.5 131-3 In 83 %yield (52 g). b) Synthesis
OPR’(?%HThi ophéeH -‘i“,"g-di carboxylic add 2- hydr oxyani de
5 f( 1- phenyl -rebinyénipesatinte] The i nt er nedi at e net hyl
&% (35 g, & 'Hﬂd} {ssiedk ssol ved in a solution of
g_ xyl am ne i 6Q5 nil, 2M and subsequently
d with d‘nﬂﬁ‘?rﬁlaf 2gf 10 pot assi um hydroxide in
l\/bG]I-[I(lOS m , tdrdbydddfuradfhe solution is stirred at rt
foryl6 hours, Lugadgslhe th dry-ice and the solvent is
evapor at ed under reduced pressure.

Preparation Examples:

Example 1:
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-ethyl}-amide]

a) Synthesis of (R)-5-(1-Phenyl-ethylcarbamoyl)-thiophene-2-carboxylic acid
methyl ester

A suspension of 40 g (215 mmol) of methyl thiophen-2,5-dicarboxylate in
thionylchloride (200 ml) is treated at reflux conditions for approx. 72 hours (end of
HCI evolution). The reaction mixture is coole~down to rt and the thionylchloride is
evaporated under rednced pressure to yield the intermediate acid chloride from the
starting material. A solution of (R)-1-phenylethylamine (35.5 mi, 279 mmol) and
triethylamine (150 ml, 1.07 mol) in THF (320 ml) is cooled-down to —15°C and a-
cold solution (~15°C) of the acid chioride in THF (400 ml) is added slowly. Stirring
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The solid residue is suspended in water and the pH
value is adjusted to 9. The suspension is cool ed-down
and the precipitate is filtered, dried and purified by

woaskwosohs omat ogr aphy usi ng an et hyl acet at edd¥edhns/o1423s
eluent to yield 19.7 g (56 %__of the 15 desired

product as a |ight brown pomdggr (nmp = 180 CO).

Al ternatively, the product can be purified by

I eCik Yohitded Ftt 1 Q6wf £:Q7 Bﬁg.'iengﬁé % aftAC‘%ar ﬂglilgnl%\)l\}% for

t he i on..procedure. of
¢ 1 25RHEER 26 HonnThe Beciarmigug Tg LS o o g
genmdar rédwcerl peesiurh athe rbsahmgpmaae e daglelti ROCHLAIS and the

GRb@hd G lgedﬂted:ﬁf&h b > and 1t ati id (mp =
R T U o -

(R) -t bi ophene- 2, 5-di carboxylic acid

hyg{r)'ox il u%fo%gqﬁ%h%)n ?%ﬂéﬂ%ﬁb T892kl 2 85droxyamide 5-[(1-

( RPERTHSH 12315 di car boxylic acid
2-{[1- (4-chl oro- phenyl )-ethyl]-am de} 5- hydroxyam de,

(Morkz hed galatexgth ok gla V. yIIC? n of
T ate ST R ToGi] R 2ol o
aC |pdta251hy1dhyd»o)tﬂmr£ﬂe[eﬁfi[ ((105 ﬂﬂ%ﬂmSMj &%e Sol¥ton is stirred at ot for 16

)I‘ s B hene- Eﬁgpﬁ P& glgxsfl’?m&t %gmo?t?‘?ﬁ}dﬁ&ﬁﬁgﬁ?e&é’ressme'
[lbs SH]ACgFﬂS iap éﬁﬁs@PWﬁ' at Wyte) aamtbbe]]aH Veluayis =djigd@l © 9., The
msﬁ@eﬁﬁﬁémm fRa3is ﬁit&%d,qined and purified by flash

AR ih S Lis f&afak%gfx% Me?ﬁﬂei’uemy Ay o
( RESE ehrewn kPQW?II (ereeil 8p ‘Z)h&hhmatyvelm teproduct

{ciﬂbe(;ﬁzriﬁe&bp slievh Frogt BixbEE. am de}, (nmp = 160
'Q; 51) (R-thi ophene 2, 5-di carboxylic add

2- hydr oxyam de 5-{[1-(4- rrethoxy
phémiéihyl] ami de}; (np = 195 Q) j)

(R -thi ophene 2, 5-di carboxylic add 2- hydroxyam de

(SRE]‘ ﬁ@ﬁ%ﬁ BB prcichite Lot st i Glgpg biopidne

5 Omﬁ 8% Pmr;héqu thelggngrabfoyiailadrHaveheen Zp):epared applying

( Rihetabiopding (18- configited cfilPaniines add 2- hydr oxyani de

5-[ (2- et hoxy- | - phenyl -

a) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-p-tolyl-ethyl)-
amide], ( mp =189 °C );

b) (R)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-fluoro-phenyl)-ethyl}-amide} 5-
hydroxyamide, { mp = 200 °C );

¢} (R)-thiophene-2,5-dicarboxylic acid 2-{ (1-(4-chloro-phenyl)-ethyl]-amide} 5-
hydroxyamide, { mp = 195 °C );

d) (R)-thiophene-2,5-dicarboxylic acid 2-§ {1-(4-bromo-phenyl)-ethyl]-amide} 5-
hydroxyamide, ( mp =209 °C );

e) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[( l-naphthalen— -yl-
ethyl)-amide], (mp = 200 °C );

) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen- 2—yl—
ethyl)-amide], ( mp = 200 °C );
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B sol ut’}aB

ethyl)-amde]; ( np = 192 C m

(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-indan-1-ylam de, (np =183C); 15 n)

Wo)hodduspphene- 2, 5-di carboxyl i ¢ add 2- hydr oxXys@H#8e0s/14235
5-1(1, 2, 3, 4-tetrahydro- napht hal en-1-yl)-am de], (np
=171 C ). Exanple 3: (S)-Tht %ﬁmene- 2, 5-di carboxylic

add 2- hydroxyam de 5-[(1l-p-tolyl-et hyI) am de] 20 a)

) S8 afear g G 3518 Sbydropmmids (L phenyLpropyly
caC|adﬂ”f}e(tfﬁF 18e1 gy ’solutlon of 14g(75mm|) of
_rrEh?y(!R) s-B-S?dI&IKBX?Ed'Whﬂlrﬁxyl brex ﬁﬂnciaHl.’z{G;{] ;fes @ﬁghmJ zj
is trea i onyl chl ori de an
one ?“ﬁ ?m%l/%n%dng( spubseqﬁ&eﬁtly heated at 80 C for 1
hod . (Rirﬁleomvéﬁtdleﬂapm -Sydromiasdel Schl-dH-peEhoxs- ar e
evap ﬁ )ietﬁ HemideRd @%edms@sure and the residue is

trea
(1 me&f@?'%g‘écarﬁoﬁfﬁceaﬁz%zg foklafled PRl
(10 reidy))-2mig @n (2 m, 142mm|) Stirring
at k¥ t(R %6@%&4@%15& Hcacﬁﬂﬂh&dx@i}ﬂhn&m[lts—hﬂlﬁxﬁl{%mﬂ
|s |so a ed f]ter aci d|c wor k- up and recrystalllsatlon
Fr d mp = 165 C in 71 %yield (1.6 g).
3oi)b)(Reylnomsﬁ«g,Scxhcaﬂsyﬂﬂmq;bhbwtowasndn el sy d-phenpl-
2 hy yﬁﬁag]e(g [=(1ﬁb2|961 olyl- ethyl)-anide] To a cold

Eﬂj Cﬁ{?g}‘m‘ h%ﬂ{g% A FoxyT BCacidb- ?1/|9d(.r}I xygmldery 1hdanW~yﬁm1de, (mp

ToI yl—m?’ﬂ@l)acar banoyl ) - th| ophene- 2- car boxylic acid
Bé(!R% i& nk-9. 505 8B ox LR 2-hYdRPoRARAd0P% £9.3,4-tetrahydro-

and. subsequent |y anot her cold
a'aagefiﬁﬂn?wym’c?i ?@ 'n NeQl (4 i,

0.75M. After warmng-up to rt, the solution |s
Sti eg:t that tenperature for another 2 hours. The

" or optene ASrhesdi fansid Prdratiamie sl PhF el Phird

reduced pressure to dryness. The solid 5 reS|due IS

Bleyis oS s vi.p o ﬂoﬂg %‘fioplﬁhh—@@m?ﬁﬁyhc acid

ke@iyicaft
rec %]gialllzed f'rom I\/e%&xgc 5
t h&YFIHLd product as a vvhlte solid (n’p 189 0
Exanple 4: 10 According to the preparation procedure

of aexRARLof 34 fgt(b% iRbl) @¢kdehyl E}h@;{}i&ﬁ&% d;lih\fﬁéﬁ?&@é“ih@}@éﬂlﬂ(s

O Y Bt st 15 S TR SR PP e MY P b o L RMEAnd

amswheequently heated at 80 °C for 1 hour. The solvent and excess of thionylchloride
are evaporated under reduced pressure, and the residue is dissolved in CHCl, (10
ml) and treated slowly with (S)-1-(p-tolyl)ethylamine (1.0 g, 7.4 mmol) in CH,Cl,
(10 ml) and triethylamin (2 ml, 14.2 mmol). Stirring at rt is continued for 1
additional hour. The product is isolated after acidic work-up and recrystallisation as
yellow solid (mp = 165 °C) in 71 % yield (1.6 g).

b) Synthesis of (S)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-p-tolyl-
ethyl)-amide]

To a cold solution of hydroxylamine in MeOH (15 mi, 2M) are added (S)-5-(1-p-
Tolyl-ethylcarbamoyl)-thiophene-2-carboxylic acid methyl ester (910 mg, 3 mmol)
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"a) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyani de

5-1(1-phenyl -ethyl)- amde]; (np =198 C) 15 b)
(S)-thiophene-2, 5-di carboxylic add
wo{bolnésed | uor o- phenyl ) - et hyl ] - ami de} 5- hydfrcqwfamﬁ%%

“(nmp =199 C); c¢) (S)-thiophene-2,5-dicarboxylic acid

2-{[1- (4-chl oro- phenyl) - et h"y?l9j am de} 5- hydroxyan de,
(rrp 197 C); d) (S)-thiophene-2,5-dicarboxylic add

hy%ﬁ Ogilbge E’IWO&I@F Q%géolghgy bk fm h?&roﬁge in MeOH (4 ml,

(S)7EMh obmﬁ@armw acarvo@bmqlehcaus@pngewa st iemperature for

5 b cthdraotRatie miktatt 1 i tﬁéﬂuéa)edaﬁuﬁ&i;mce( thepreeiftateGs filtered-

?‘{f?’ﬂttﬁﬁﬁﬁzﬁ oh ‘%ﬁ frited %?§(¥§}h°egeqress e %d%%grq{geesohd
251.891)1\1? $) thormghiicreshe, Bith 'Wrb &tgred, I@d recrystallized from

2- @& d e Fand dRE-apyi afh 21139
oA 800 B (0 DT dAEPlolinct 3 Wit SCRO iip

2- h@droxyam de 5-{[ 1-(3-nethoxy-

phenyl)-ethyl]-amde}, (np = 170 C); i)

(Skj%_ﬁjﬂhene- 2, 5-di carboxylic add 2-hydroxyam de 5-{

[ 1- met hoxy- 30 phenyl)-ethyl]-amde}; (np = 190 C)
j) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5- pécrdiyglto the- prepivetind prosediye of awinaidd 3, thvp’f%ﬁ‘l‘ﬁﬁg@)ﬂowme
(Spmfrhs 9@&@ dérivarifhs GRRRAEN Lot fla 2 hRveck et PabL EB gm

e B i 1 V0

(S) th| ophene 2,5-di carboxylic acid 2-hydroxyam de

:ﬁﬂéﬂe»ﬁ 54%1{&%\6 kytic Gl Ry dﬂﬁ‘yﬁiﬁiﬂeBJ(‘p pheh§Retyl)- M

(S) t | car boxyl'i ¢ add roxyam de

5- |n& y‘P%m mp =178C) 5 n)

( Sh) t(ﬁ)-ﬂnmpémm-:as-ammaylmmﬂlz-{c[ 1 tldor2-ihayl pripgiiadude} 5-
5- [(Jngi) agmggq;@tygggac)napht hal en-1-yl)-am de]; (np

21’?&/(9 IlcaC|

bR Bl £ e St si ety 5
a) S}hlyﬂdmnﬂdﬂﬁ mp 197 °C ),
|5| g)l (§)Ihth9dia|ﬂ€ﬁle -25-YikcaftfolyH G RAaBRITPY A -bednhll- PRSI Criga Cahiaepy.
ydroxyamlde, ( mp =183 °C);
e) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1-naphthalen-1-yl-
- ethyl)-amide], { mp = 167 °C );
B (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[{ 1-naphthalen-2-yi-
ethyl)-amide], ( mp =200 °C );
g) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1-phenyl-propyl)-
amide], ( mp =210°C); '
h) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-methoxy-
phenyl)-ethyl]-amide}, ( mp = 170 °C );
i} (8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-methoxy-
phenyl)-ethyl]-amide}; { mp = 190 °C )
i) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-hydroxy-1-phenyl-
ethyl)-amide]; { mp = 165 °C)
k) (8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-hydroxy~ -phenyl-
propyl)-amide];
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met hyl ester A solution of 500 ng (2.7 mml) of nethyl

t hi ophen-2, 5-di carboxylate in CH2C12 (20 ml) is
treated with 617 ng (4 mmol ) 1-hydroxybenzotri azol e
motnedmagend 772 15 ng (4 nmol ) .. PCI/EP2003/014235
N - (3-di met hyl am nopropyl )-N-et hyl carbodi i m d

hydrochl ori de and stirring i<®¥continued at anbi ent
tenperature for 1 hour. 410 ng (3.2 muol) of 1-

L BESPagh SULR HA yBTSAR Loe.

G
tenpefeg’tYﬁ@raém%' PGS “Ghe product is isolated after
aci o) ¢Smhidphener, Brditabogylit 6a DR hnSild 5-Gflg9lv1as:
sol i d_i g8 % yi el d (067 6y, Sorpyrudie Rl Ty aidE hp
Thi oﬂee}ne; 5-di carboxylic acid 2-hydroxyam de
5- [ R {Drthiophens-2.2 digarbeibiy hgid Arhydekyahudes-6a)25,4% thuhyjdes:
of hydﬁlﬂﬁlyﬂlﬁiﬂ-ﬁﬁahﬁdd}ﬁ%(ﬁ?@#@kZM are added 5-(1-
Thi ophen- 2-yl - et hyl car banoyl ) -t hi ophene- 2- car boxylic
add_net hyl ester (300 ng, 1 nmol) and subsequently
anoExEwleds| d sol ution of potassi um hydroxide in MeOH
25 Tidopliche-28-didiboxhid SLcideb HylQspihill® 5k PLLENCI
i's a§11u|dl:r3hr ed at thatxﬁ{ienperatﬁ%?’%% or lagngﬁﬁeéjﬁ%h%g%&g?tg%
The m>Jture is then treated with dry-ice, the
precipitate is filtered- off and the filtrate is

ev #hesls Ynegey. el S, 1he
f“";ﬁ o e L e TR b S bt aci
fi1PErE§™™and dried to yield 260 ng (87 % of the

desired product as a white solid (np = 173 C. 30 WO
200468t SBEHERTIARE b 2kt iy eﬁé%ﬂ;}iéaéb%' i
Acarding 16 t e Breparat: ol CuopheaSodicath oo CHCl
£o580 ST et Pt T o e g e 77
% e rg@ngrbaﬂ:gdanemymopmp@nmwﬂwswnaa hy&ofhloride and
i £

). [s ht iriﬁct ﬁglll?m%%g{-%?%&lﬁégﬁzﬁgﬁéﬁ% 1) 1_1%11;}.?1 g&mg (3.2 mmol) of 1-
5- h _8?16%‘8%}4{%@' BT e aEEe. the Tagtiopanstg Whish duibsequently
2- tedatypabiedetebpelatirp bemybht? TRy pro@hdt & isbidted after acidic work-

| Riseln &0 | - 2.05= i lic add
{ b imsdel b IR G i -

phenyl - et hyl ) -am de] d) Thi ophene-2, 5-di carboxylic
ac bl Seuthesisrof Thinphele-55-Hidarbbx flt-dcid F-hytib d¥/3-{(1-thiophen-

pPheRykhySlafiyded - am de} e) Thi ophene-2, 5-di carboxylic
aci Q&LZF [1-(4-tert-butyl -phenyl)-ethyl]-am de} 5-

To a cold solution of hydroxylamine in MeOH (5 ml, 2M) are added 5-(1-
Thiophen-2-y1~ethylcarba.moyl)-thiophene-Z—carboxy]ic acid methyl ester (300 mg,
1 mmol) and subsequently another cold solution of potassium hydroxide in MeOH
(2 ml, 0.5M). After warnming-up to rt, the solution is stirred at that temperature for
another 3 hours. The mixture is then treated with dry-ice, the precipitate is filtered-
off and the filtrate is evaporated under reduced pressure to dryness. The solid

residue is thoroughly washed with water, filtered, and dried to yield 260 mg (87 %)
of the desired product as a white solid {mp = 173 °C).
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15 hydroxyam de f) Thi ophene-2,5-di carboxylic acid
2-[ (1, 2-di phenyl -ethyl)-am de] 5- hydroxyam de Q)
Thi ophene- 2, 5-di car boxyl i ¢ add 2- hydr oxyam de

wo[20dw0phenyl - pentyl) -am de] h) PCT/EP2003/014235
Thi ophene- 2, 5-di car boxyl ic acid 2-hydroxyam de

5-T(1- phenyl but yl ) -am de] %l)
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

5- ﬁ;gzgnll@ g:hyl -1 - phenyl - propyl)-anide] j)
Thi ophene- 2, 5- di car boxyli ¢ aci d 2-hydroxyani de

5-1(3-net hyI -| - phenyl - butyl)-am de] k)
'?I_'h Aopiding 1@ tie piepantiax pricediae iofl exaniiple 5, the followm ﬂnopléene
droxyam de
1) P BEE R GARadrol bl e AR e o VRS

5 {[1- (5-phenyl -i soxazol -3- yl)-ethyl]-am de} m

Thiz)o (Iihéophere- 55-didﬁﬂfobﬂk)ﬂbld€2— [@&-diin byl 0 Y sHEh fCethyl)-amide]

5- [(ljlg%mxg;nﬁldg -ethyl)- amide] 30 n)

Th| oph i car boxyl ic acid 2- hydroxyam de 5-{
Eylicgrd Aghyyirearsnyidt At plespnyle)-pyrroli

Th| ophah 3-ami'&e¢ll car boxylic acid

s e

2- {[P?%’"SWHﬂﬂwﬂinyl) ethyl]-ami de} 5- 35

hy dy Chiophintter, ShiclivoR@iaana 2% &&y&ﬁe@@{w {4CtrRABbHmethyl-
2-h 5:4{1-furan- 5 -ethyl)- anude] WO
200%%% gg‘{aﬁ‘g@ﬂ‘?”é%éooy 014235 42 1)

Thelo Fhisiberz; 55-dicerbordicpfid 8- (e (Hitept- mﬂfghmdmtbﬂ] Bmide} 5-
[(1 lh aﬁn@eyl ethyl)- am de] s)

%?5 g’cf“i%: %’3‘?% 2 ?fj@ F}Phé‘%@ﬁfi&‘?'ﬁ g‘“ﬁ}f"s t)
Th| ob n@ramz di carboxylic add 2-{
[ 1g) %ﬁbﬁéﬂe—l@ﬁﬁﬁﬂbbmﬁik Ellbili]z t@-mcgcﬁa}]mée S IMOFIRENETNE -dhkide]
hg ?‘E‘(ORE%}% £5 C%r ﬁglﬁé |518 é{yﬁwqrangﬂ? a-é@l -phenyl-butyl)-amide]
hy ra“iaxpahfrr@e'z,wmaxbpmh erid 2shyBronyaeid®f (P inethyplel-gheryl-
2-{[ prdpghabhi@nyy- phenyl ) - et hyl ] - am de} 5-
#) Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-1-phenyl-
butyl)-amide]
k) Thiophene-2,5-dicarboxylic acid 2-[(1-benzofuran-2-yl-ethyl)-amide] 5-
hydroxyamide
1) Thiophene-2,5-dicarboxylic aad 2-hydroxyamide 5~{[1-(5-phenyl-isoxazol-3-
vi)-ethyl]-amide}
m) Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-ethyl)-
amide]
n) Thiophene-2,5-dicarboxylic acid 2—hydroxyam1de 5-{[1-(4-methanesulfonyl-
phenyl)-ethyl]-amide}
0) Thiophene-2,5-dicarboxylic acid 2-{[1-(3-amino-phenyl)-ethyl]-amide} 5-
hydroxyamide
p) Thiophene-2,5-dicarboxylic acid 2-{[1~(2-amino-phenyl)-ethyl])-amide} 5-
hydroxyamide
q) Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-furan-2-yl-ethyl)-
amide]
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10 hydroxyam de w) Thi ophene-2,5-di carboxylic acid

2- hydroxyam de 5-[(1l-pyridin-4-yl-ethyl)- am de] x)

Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
wol20dsdsigphienyl - 4-yl -ethyl)- am de] 15y)  pcrmpacosionazss
Thi ophene- 2, 5-di car boxylic acid

2-{[ 1- (4- car banoyl - pheny! ) -e¥yl ] - ami de} 5-
hydroxyam de z) Thi ophene 2, 5-di carboxylic acid

but yl caar/l%army? et ’rﬁ} d(zﬁ“))’gfgiggﬂﬂge (la}é)sndm 3-yl-ethyl)-

Thi op‘ﬁé -2, 5-di car boxylic acid 2-hydroxyanm de 5-1[

1- §5-Thedphyhe-2, m&tﬁft@ﬁylﬁaaa(i BidYox@irhidk 5- éarrq 10t hbIX Bk 61-

7: (ng-l ncge-}z 5-di car boxyl I c acid 2-hydroxyam de

5 3{)n glﬁen | -ethyl)- amde] 25 The racemc
hsaerl@a{r{bbécylhvl@lmiﬂhethyl] -amide} 5-

2 hydjy@@ 16@ 5- [(1- t hi ophen-2-y1l-ethyl)-am de]

g %o%%ﬁrae R R s L Tl e

sepa oFYPOMS¢ ng a CHI RACEL 07 CSP stati onary phase

mvyaihl Gﬁmwb-@%ﬂ}% LERe.{[ A etBolyCidh
to y| the enant i Jg;%rl cal I ymg%r ched 3{1%) conf| gured

pr od mgﬁ!im_ 173C) 30 (determination of
enwhtl encchb-disnbesdic agd 2ilygroaprinige B[ (- pyeiditi-tg)-ethyl)-
Al t enfRdd] veI y, the separation of both enantionmers can
bed st eof (1-Thio n-2- .
?ﬁwg R SPUNE o 2R o ey el
estelﬁl Iy| ng the sane st atl onary phase to obtain
hg Riopaent 3, 9B oBdi 8hid vhiCl- éwg;ﬁ ! -
convgrgp ’?g{thgﬁf%l nal p!lgductb ac P%éﬁﬁﬂ EH%'H %mde}s
prep WH‘E t ocedure of exanple 5b. 35 V\D 2004/ 054999
el Eh@@b@ieea,ﬂrﬂ&&boxﬂhe acifE R dnyphtogyBuid£8-€iar [di (Bgndthylt he
Pr epaLaich AR Bt -SxaEPl e 7, the fol | ow ng
t hi 2?1 s(r-(]?oxg%l] ﬂg}gl%ﬁ rivatives of the gcﬁ; ner al
{ o PlgPRenead B re agd fdaromyayde 5 11°-metby Heiophen 2-
( R) - vhiethyHeanaidd, 5- di car boxy!| ic acid
2:[ (2-di net hyl am no- | - phenyl - et hyI ) - am de]

S-Eédrﬁgam de b) (R -thi ophene 5-di carboxylic acid
2- am de 5-[(1-phenyl -
(R)-Thiophene-2,5-dicarboxylic acid 2—hydroxyamide 5-[(1-thiophen-2-yl-ethyl)-
amide]

The racemic compound Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-
thiophen-2-yl-ethyl)-amide] described in example 5 has been separated into both
the (R) and (S) enantiomers by chromatographical separation using a CHIRACEL
(7 CSP stationary phase, Chiral Technologies Europe, and a MeOH/water eluent
to yield the enantiomerically enriched (R)-configured product (mp = 173°C)
(determination of enantiomerical excess, purity and yield pending). Alternatively,
the separation of both enantiomers can be done on the stage of 5-(1-Thiophen-2-
yl-ethylcarbamoyl)-thiophene-2-carboxylic acid methyl ester applying the same

- stationary phase to obtain the (R)-configured ester which is subsequently converted
nto the final product according to the preparation procedure of example 5b.
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pyrrolidin-1-yl-ethyl)-am de] 10 c)

(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[(2-nmorpholin-4-yl-1- phenyl-ethyl)-amde] (nmp =
BOQbosbsadeR) - t hi ophene- 2, 5-di carboxylic aci d permpionsniszss
2- hydroxyam de 5-{[1-(4-trifluoronethyl -
phenyl)-ethyl]-amde} (np =185C) e)

(R) -t hi ophene- 2, 5-di car boxylic acid

2- gplert- butyl - phenyl )-ethyl]-am de} 15
5- %%?‘éwyam de (n’p =178C) f)
(R) -t hi ophene- 2, 5-di carboxylic acid

2- [Akdor %ﬁltﬁ hﬁdﬂ)pf &faﬁbﬁ )x@amlds]ofixaxﬁmdwpmamueﬁmgrmmphene

> RPsRys hna PR ShRs Rored P b el Pyt

(R) -thi ophene 2,5-di carboxylic acid 2-hydroxyam de 5-
[ (&) (Rhemybhebiz)bl dicatbas§iBd acid 2-[(2-dimethylamino-1-phenyl-ethyl)-

R) -t hi 2. 5- boxyl d hyd d
1 R T ony 1) - ami de] ) O
( R ) t(RD-@phB}WGE-ZﬁBhWWMQd 1-bydrdeyaidefdl{ dphenyl-de
5- [ ( Jryrmtimvl - %&325 butyl)-am de] k)
R di
o fﬂﬁ,@ﬁ%er‘r éﬁ SR ﬁﬁa@?msd e Syl
(R) tnhﬁm}flhéxy6=aznlée]dnxpaq'$£6&yl i ¢ add 2- hydroxyani de

-J < ac ] -
(R) thio ]ﬁﬂ%ﬂyzgkﬁ% gg%mlyc a%%dehy r%ﬁ%ﬁ%&@ thyl
5-[ (2 Iﬂﬁ@’ﬁ Etﬂﬁlimﬂe %ylg Ami de] n)
( R} t(ﬁv«ﬂphldmee-zﬁsalmhmﬂm;d 8| 1ate+tett Dutylphanyl) attiytieamide}
5- {[13153;11- ﬁgﬁ,hﬁ e - phenyl)-ethyl]-am de} 0)
R [ car c.a
b (th%ﬁaver&neﬁmméh acYJaatha@; hengloethpBidyhin de

p) (Ih)ydiobtyaqnﬂehapélsmﬂlbcar boxylic acid

V\Dé2004/ 215!]998 %cn E‘)"?Sos/ omz@ﬂbﬂ%&s Y PheYBEAS:

- *HPOPhene- 2, 5-di carboxylic acid 2- hydr oxyam de
5 [1)( 1R}-thiophede- 915-ch¢ald;nx)7hc a&ait Hejdrodyamide 5-[(1-phenyl-butyl)-
( R) taEH hene- 2, 5- di car boxyl i ¢ acid 2-hydroxyani de
( ](R?¥ln0§1ene 2, ycllca§b0x¥hc acid 2-hydroxyamide 5-[(2-methyl-1-phenyl-
- propyl)-amide]
i) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3~methyl-1-phenyl-
butyl)-amide}
k) (R)-thiophene-2,5-dicarboxylic acid 2-[(1-benzofuran-2-yl-ethyl)-amide] 5-
hydroxyamide
) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-phenyl-isoxazol-
3~yl)-ethyl]-amide}
m) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-ethyl)-
amide]
n) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-
methanesulfonyl-phenyl)-ethyl]-amide}
o) (R)-thiophene-2,5-dicarboxylic acid 2-{[1-(3-amino-phenyl)-ethyl]-amide} 5-
hydroxyamide
p) (R)-thiophene-2,5- dJc:arboxyhc acid 2-{[1-(2-amino-phenyl)-ethyl]-amide} 5-
hydroxyamide
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amde] 5 s) (R)-thiophene-2,5-dicarboxylic acid
2-hydroxyamde 5-{ [ 1-(1l-nethyl-IH

pyrrol -3-)1)-ethyl]-amde} t)

wRl)20sdnisgphene- 2, 5- di carboxylic acid PCT/EP2003/014235
2-{[1-(4-ethyl -phenyl)-ethyl]-am de} 5- hydroxyam de

u) (R)-thiophene-2,5-dicarboX¥lic acid

2-{[ 1- (4- phenoxy- phenyl )-ethyl]-am de} 10

;1 ‘*;Pigt;@r?ﬂﬁ%%%dﬁé% bR e

(R i ophene- 2, 5-di carboxylic acid 2- hydroxyan1de

- £X IRbﬂﬂnomene-&fSydleadtdxy]u) acidvhgtirbxyhmide)s- [ (1-pyridin-3-yl-ethyl)-
R) - hene 2, 5 di carboxylic acid 2-hydroxyam de

R§>( ](B?B‘*S &e" o Etﬁ%e';%q %g;nﬂ%mﬂdes {[1-(1-methyl-1H-
(xwﬁékﬁaﬁhﬂwﬁwmmﬂﬂenyl) et hyl ] - am de)

e el

ut yi - phenyl ] -ethyl }-am de) aa)

R m) ttpdslﬂme-Zs&dr lRcacid 3-f] 188 iplerdndh Vi 8mid

{[%‘% Jﬁ%{ﬂ?&l - thlhgg{;en 2- qu) qetpﬁyl ]- w&g& eilli;t}z;lr'rpl g}
23 hene 2,5- dlcarboxyllc acid

2-Ry &b S=diarhorplicasiden{[2=(§ethortphenyl) stiytiedmititle-

racehwho &und Thlophene 2, 5- dlcarboxyllc add

am.de]
A e s
t he PN}E nd (S) enantloners by chr omat ogr aphi ca
S ea(RL-iifsphisd-Ng-deallck PRGE 330y 0y st - BAGH Lyl
phasg ﬁﬂnﬁ Technol ogi es Europe, and
eluen to yleld the enantionerically enriched
( 9)- Sorithiqpherai2.prdisatherylicppid2- Fi€rarbimiet - ohmybatthy hamide}
enansu@ﬂﬁﬁmmaheexcess purity and yield pending).

be dgﬁfﬁﬁ :ia%{%e 25td§‘c%rb% 2 atl Ohmq]?f bot hée(?la[]}_{ QEgs, can
yl - ebﬁVk@@W@aﬁb?h?WiHﬂ@éh@n@bk carboxyllc aci d net hyl
esdaP (R)aiphibdtar, b-ie 5o RRic3Gid LB SF Rhide BLAS B5-Lempbt ai n

the 4o % ggl}*?h?'%?lﬂ o5 | Er whi ch i s subsequently
3

conver product according to the
preparati on procedure of Exanple 5b. WO 2004/ 054999

PERAEBRGY3/ 014235 - 45-
(S)-Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-2-yl-ethyl)-
amide]

éN

(OU'I"\UI\)U'II\J’\U'IAO'I

The racemic compound Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-
thiophen-2-yl-ethyl)-amide] described in example 6 has been separated into both
the (R) and (S) enantiomers by chromatographical separation using a CHIRACEL
O7 CSP stationary phase, Chiral Technologies Europe, and a MeOH/water eluent
to yield the enantiomerically enriched (S)-configured product (mp = 170°C)
(determination of enantiomerical excess, purity and yield pending). Alternatively,
the separation of both enantiomers can be done on the stage of 5-(1-Thiophen-2-
yl-ethylcarbamoyl)-thiophene-2-carboxylic acid methyl ester applying the same
stationary phase to obtain the (S)-configured ester which is subsequently converted
into the final product according to the preparation procedure of Example 5b.
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Exam | p a 10: According to the preparation procedure
of exanple 9, the follow ng thiophene 5 hydroxamc
add derivatives of the general fornula | have been

woepewosshsy ) (S) -t hi ophene- 2, 5-di car boxyl i ¢ RGi2003/014235
2-[ (2-di net hyl am no-1| - phenyl - ethyl) am de]

5- hydroxyam de b) (S)- thloﬁﬁghe 2, 5-di carboxylic -add

2- hydr oxyam de 5-[(1-phenyl-2- 10
pyrrolidin-1-yl-ethyl)-arrude] c)

(S% thuoEEene 2, 5-di carboxyl i c add 2-hydroxyam de
5 hol i n-4-yl -1- phenyl ethyl)-amde} (nmp =
97C3 d) (S)-thiophene-2, 5-di carboxylic acid

diy & 'ﬂlgbep @{t r%cécfuﬁ% *E':g{a%@?et yh1e following thioph

th a‘?‘n 9 g thiophene

%r%ﬂ% #Aeiegv@vaﬁiaﬁwm @&mﬂalh&\i been prepared:

2 {[1-(4-tert-butyl-phenyl)-ethyl]-am de}

5-

(" RS EeapR oo - diponins t.peny i

2- [(in%f E%E%WW %yl) am de] 5- hydroxyamni de (np

=189¢9) @)opb@e—l:hdﬁnbmﬁc i 2By e 3-¢(185He 12-

2- hy? 1] g% é&“ Tenyl penty 20 am de] h)
&9 5 g | car boxylic aC|d 2- hydr oxyam de
p}ﬁ@ﬁ Siparboxgyhis e@% 211'1)’(11‘0}[}'31111(21&5%/ (2-morpholin-4-yl-1-

(S) phﬂqbahﬂymaxﬁ}ﬁh appayyl i ¢ acid 2-hydroxyam de

am de
() Eﬂine~2f°§9%¥%w€%a FhaE e Sl sty Dottt
5- [(B%’ teghvllramide i = BTPQ) ) - anode} k)
)- (S E@e ScAbShd J  butyl- -
gsﬁ[ : Sjpﬂiﬁb 255 fg@ %ﬁ %’- {gm@gtgl? b5ty1 Hhenlyoxe)%yrl% %nnde%
(S t%’op ene- %ﬁh?(m 5? oxylic acid 2-hydroxyam de
f}[ pheaa2I5- digshexzlic acidd (@, A diphanyhsthil)-amidelis) )
(S) hﬁhagh&ﬁ&;& 55@9 rboxylic acid 2-hydroxyam de

09 (i gfh b o ?f%%;&r??x&g%ma?% Tl reby ke

5 {[a.l!n nmet hanesul f onyl - phenyl ) -et hyl } -am de} 35 0)

r(ﬁCﬂm g -Bu
) (Shiteippiene-23 @‘?Mgfﬁ% ]hﬁ{ar%ﬂgg:idﬂ Q g? yl %%D

%Bﬁg%anlno phenyl
V\D 54999 PCT/ EP2003/ 014235 -
i) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-methyl-1- -phenyl-

propyl)-amide]

j) {(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5- (3-methyl-1-phenyl-
butyl)-amide]

k) (8)-thiophene-2,5-dicarboxylic acid 2~[(1-benzofuran-2-yl-ethyl)-amide] 5-
hydroxyamide

1} (8)-thiophene-2,5-dicarboxylic acid 2-bydroxyamide 5-{[1-(5-phenyl-isoxazol-
3-yl)-ethyl]-amide}

m) (8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-ethyl)~
amide]

n) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-
methanesulfonyl-phenyl)-ethyl}-amide}

0) (S)-thiophene-2, 5-d1carboxy11c acid 2-{[1-(3-amino-phenyl)-ethyl)-amide} 5-
hydroxyamide
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5-
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(S
2-
h
2-
V
2
1

46 p) (S)-thiophene-2,5-dicarboxylic acid
2-{[1-(2-am no- phenyl)-ethyl]-am de} 5- hydroxyam de

'q) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyan de

Sd {odardsoan- 2-yl -ethyl ) - amide] 5 r) PCT/EP2003/014235
S) - t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
[(1-pyridin-3-yl-ethyl)- affde] s)
S) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
=k o] L) et byl 1, - ani t).

S R S s b RS L B4 e ei§h-Soae) -
{[17@!@@%%1913 phenyl) - et hyI] am de} 5- 10

h

y &),5(dRn SxyBinfR SOX Al rhie- 234l thyl)-
?[q)smlgggﬁox’s phfeny ) - et hyI - am de} k{@ hydrgxyamygle

i ophene- 2, 5-di carboxylic acid
ﬁ 15¢ ﬂumhm%ﬁ;ﬁw@rhquhmd@aiyx dapyamide5-[ Chppridin papkicty])-
5 w),mg@ t hi ophene- 2, 5-di car boxyl | c acid

de cidi i d
(s T e 3 St st - bl

5 [(me BoBydthyll-arbidelet hyl ) - ami de] y)
(Sky t@)-ﬁﬁwﬁe-i s A ivooad ﬂ ke ﬂlyl-phenyl) ~sthyl]-amide} 5-
2- {[g}]L caraam)yl phenyl ) - et hyl ] - am de}

& (S)-thi ophene 2, 5-di car boxyl ic acid
2 o c{ﬁbﬁyephemeZ,S-déc{aﬂbOPEﬂiC(a&dr%{ hy(&-pheno:w—phenyl)—ethyl]—amide}
but ylg de- phenyl ] -ethyl }-am de) aa)

$H t@ @ﬂ 5 SRR 17 e fhoR Py Srsy s 5-

2004/@5&%&6?/ EP2003/ 014235 -47- List of References
An 'sh!u Hehe-2,8ldicar feM e Gyardd0R 39 81-H R TR-48 deinyl)-
%ﬁ ( ) ?lper ye éyst ems 6t h ed. * %95 g? Egﬁ 192}@an&,)
1456 %@eﬂ 5 Cancer: Principl es & Practice of Oncol ogy,
Vi mg dﬁl-ﬁophw,ﬁd;mmoxyﬁ&mmhydrmmﬁd(l—mphmﬁ}ézérl—
Rosen®gfigammbh €d.. Lippincott-Raven Publishers, 1997
y) (S)-thiophene-2, 5-d1carboxyhc acid 2-{[1- (4—carbamoyl—pheny1)—ethyl] -amide}
5-hydroxyamide
z) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4-(3-methyl-
butylcarbamoyl)-phenyl]-ethyl}-amide)
aa) (5)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5~methyl-
thiophen-2-yl)-ethyl] -amide}




10

15

20

25

Hanano, T., et al., Bioorg. Med. Chem Lett. 10 (2000)
881- 884 Houben-\Weyl, "Methoden der organi schen

Cheme", Vols. XV/1 and XV/ 2, Georg 10 Thieme Verl ag,
Riouhigasds | gl esias, L.E., et al., Tetrahedr operme2003/014235
Asymmetry 8 (1997) 2675-2677 J. Am Chem Soc. 105
(1983) 1578 J. Am' Chem Soc 464 (1942) 477 J.

Het erocycl. Chem 28 (1991) 17 15 Koyama, Y., et al.,

Bl oD@t SHRefedDPQ) 1490-1495 Marks, P. A, et al., J. Nat.
Cancer Inst. 92 (2000) 1210-1216 Rasor, P., and Voss,
E. , ﬁpﬁgH ed Catalysis A 221 (2001) 145-158 Richon,

V. Minsep o4t al., Bhppamosrticebbonge Reoms 4adDOED dRudry Sgstedis6th ed.,

L. V., et alggs, sppNdandGasw g5yl nst. 82 (1990) 1113 20
US% 680,731 U%Vé 369, 108 WD 01/38322 WO 01/70675
VO

oo Brnaples OngologipViysers To PyVitady..Sermea49

Yoshi da, MHellnigStevenlA. BisedbersOh@., 265intd0.20) i
17174- 17179040 2004/ 054999 PCT] EP2003) B 8 ep publichers,
Patent Clainms 1. The (R)- and (S) enantioners of

corpBanes -t alf, Biaeng. dd. CRIm R21tQ0Q2¢00) 8818H HO (n, 5

st Mol il el S SRSl
hal ogen: eme Verlag, Stuttgart )
Iglesias, L.E., et al., Tetrahedron: Asymmetry 8 (1997) 2675-2677
J. Am. Chem. Soc. 105 (1983) 1578
J. Am. Chem. Soc. 64 (1942) 477
J. Heterocycl. Chern. 28 (1991) 17
Koyama, Y., et al., Blood 96 (2000) 1490-1495
Marks, P.A,, et al., J. Nat. Cancer Inst, 92 (2000) 1210-1216
Rasor, P., and Voss, E., Applied Catalysis A 221 (2001) 145-158
Richon, V.M, et al., PNAS 97 (2000) 10014-10019
Rubinstein, L.V., et al., J. Natl. Cancer Inst. 82 (1990) 1113
US 2,680,731
US 5,369,108
WO 01/38322
WO 01/70675
WO 02/22577
WO 93/07148
WO 95/31977
WO 98/55449
Yoshida, M., et al,, J. Biol. Chem, 265 (1990) 1717417179




10

15

20

25

30

phenyl; alkyls -0-alkyl; -0-phenyl; 15 0-(CH2)a O;
-OH, -NO2; -NH2; -NHalkyl; 20 -N(al kyl) 2;

_NH-C(O-alkyl: SRalkyl: -SRNH2; - SO2NH-al kyl: 25
woEMNosdoky| ) 2,  -C(O-NH2;  C(O-NHa&71;  per/Ep2003/0142
C(O -N(al kyl)2: or -C(O-alkyl: 30 Rl is hydrogen: =

WD 2004/ 054999 PCT/ EP2003/ 014835 -49 phenyl, al kyl or
al kenyl which nay be unsubstituted or substituted

once or several tines by Papea egen. 5 -0H -NO;
. -NH2;  -O-alkyl; -0-aryl5 I kyl'); N(al kyl) 2;

1. The (R)- and (S) enantiomers of compounds of formula I

O 0
R1_R2 S
e ava"
HO‘(I)’

wherein

Ar is  an aryl or heteroaryl group which may be unsubstituted or
substituted 1,

2 or 3 times by
halogen;
phenyl;
alkyl;
~O-alkyl;
-O-phenyl;
~0-{CHy)p-0-
-0H;

-NO3;

-NHz;
-NH-alkyl;
-N(a]kyl)z;
-NH-C(O)-atkyl;
-50,alkyl;

=8O, NH;
-SO;NH-alkyl;
-SO,N(alkyl)ss
-C(O)-NHy
-C(O)-NH-alkyl;
-C(O)-N(alkyl)s; or
-C(O)-alkyl;

Rl is  hydrogen;
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nor phol i no;  4-nmet hyl pi perazinyl; or aryl; or 15 Rl
together with the Ar-group forma
t et rahydr onapht hal ene-, i ndane- or di benzosuberane

Wodiedsers hydrogen or alkyl; 20 nis 1, zﬁﬁmgeggm%
physi ol ogi cal |y acceptable salts thereof. 25 2.

(R - and (S) enantioners accd?di ng to claim 1, V\herel n
Ar is an aryl or thiophen-2-yl group, optionally

substltutedl hendl S, D | Qgen; 30 henyl ;
al kyl ; 9 En% OH%%_Q mﬁrﬂ% nsu stml]tzd or
- NH aI kyI I%1%5?51191’654999 PCT/ EP2003/ 014235 - 50-
N(al kyl') 2; - NHoGe@ralatdeyby SQ2al kyl; - SO2NH2; 5
- SO2NH-al kyl ;  -S ,kyl)2; -C( O - NH2;
-C(O - NHal kyl ;- “N(al kyl)2; 10 -C(O) -al kyl ;
-NOz
"'NHz;
-O-alkyl;
~O-aryl;
-NH (alkyl);
-N(alkyl)z;
morpholine;
4-methylpiperazinyl; or
aryl; or
R1 together with the Ar-group form a tetrahydronaphthalene-,
indane- or dibenzosuberane ring;

R2 is  hydrogen or
alkyl;

" n is 1,2 0r3;
and physiologically acceptable salts thereof.
2. The (R)- and (S) enantiomers according to claim 1, wherein

Ar is an aryl or thiophen-2-yl group, optionally substituted 1 or 2 times
by
halogen;
phenyl;
alkyl;
-O-alkyl;
'.O"(CH?.)n"O';
-OH;
-NO;
-NH3z
-NH-alkyl;
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- 5-[(1-thi ophen-2
- (S) -t hi ophene- 2, 5@(@&%@3@1’| c add 2- hydroxyami de 5-{

R1 is hydrogen; or alkyl, optionally substituted by

hal ogen; 15 -OH, -NO2; -NH2; -Oalkyl; -Oaryl; 20
-NH(al kyl); -N(al kyl)2; norpholino;

$ombdmskgd perazinyl ; or aryl; 25 R2 is al kKydei@pa003/014235
hydrogen; n is 1,2 or 3; 30 and physiologically
acceptabl e salts thereof. 3:50me (R) enantioners
according to claim1 or 2,

(R) -t hi ophene- 2, 5- {aﬁ% boxyl ic acid 2-hydroxyam de

5-[ (1-t hi ophen- 2. y et hyl ) -am de], WD 2004/ 054999
PCT/ EP2003/ 014235 NHgHQ)rfitini ophene- 2, 5-di car boxyl i c

add 2- hydr oxyam desmaldtl- (5- net hyl -

t hi ophen-2-yl) - eth%ﬂqyam de}, or

(R) - t hi ophene- 2, 5-01%C rzboxyl i ¢ add 2- hydroxyani de
5- [ (1- bi phenyl - 4- WONeb-plerl) - ani de] . 5 4. The
(S)-enantioner acoguzlshl( Lo claim1l or 2,

(S)-thiophene-2, Sy&cﬁgﬁﬁ§r§/l Ia(r:n 3gjj Zlgydr oxyam de
[ 1-(5-nethyl- thigE)atutkyyl)-ethyl]-am de}, or
51 (1 bi phenyl -4-3 ?603@%?{' i del. 5. The (R or
(S)-enantioners accordl ng toclaiml or 2, V\herel n
R1 is  hydrogen; or
alkyl, optionally substituted by
halogen;
-OH;
-NOg;
-NH;
~O-alkyl;
-O-arj,rl;
-NH(alkyD);
'N(alk)’i)z;
morpholino;
4-methylpiperazinyl; or
aryl;

R2 is  alkyl or hydrogen;
n is 12o0r3;
and physiologically acceptable salts thereof.
3.  The (R) enantiomers according to claim 1 or 2,

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5—{(1-ﬂnophen-2 ~y1- |
ethyl)-amide],
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15 Ar is phenyl, once substituted by halogen; alkyl;
-0 -alkyl; 20 -OH -NH2, NHalkyl; N(allryl)2;
-NHC( O -al kyl; 25 SQal kyl; SO2NH2; SO2NH al kyl ;

FORMamslooy! ) 2, - C(O) - NH2, 30 - O(O) - NH al kylpemmpaoosorszss
C(O-Nalkyl)2;, -CO-al kyI WD 2004/ 054999

PCT/ EP2003/ 014235 -52- Rl “15§"hydr ogen; or alk7l; R2

i s hydrogen; 5 and physiol ogically acceptable salts

th d

(R - ¢ R epiens 2o R SRF L RS g i ™
5-1 (1- tblwbﬁyk-yﬁtqhwllym:aini oe] , 10

(R)-thi ophene 2, 5-di carboxylic add

() ¢ eSS 2B G ?;?4%115%‘8:%;&.{1@55 (LU

[ 1-(4- etﬂl‘lﬂl)oattnufip]qenyI )-ethyl]-ami de} 5-hydroxyanm de,
(R) -t hi ophene- 2, 5 di carboxylic acid.

2-{[ 1-{4- [ ono_.p eth

S-ﬁwdrﬁwgﬁﬂﬂ? %f%ﬁﬁﬁﬁ%ﬂw‘gdzdl car boxyl i c add

2- hydr oxyam de 5- { [ 1- ( 3- met hoxy-
(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-2-yl-
ethyl)-amide],

(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-methyl-
thiophen-2-yl)-ethyl]-amide}, or

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-biphenyl-4-yl-
ethyl)-amide].

5.  The (R} or (S)-enantiomers according to claim 1 or 2, wherein

Ar is phenyl, once substituted by

' halogen;
alkyl;
-O-alkyk;
~OH;
~NHp;
~NH-alkyl;
‘N(ﬂ]kyl)25
-NH-C(O)-alkyl;
-50zalkyl;
-SO;NH;;
-SOZNH—alkyl;
-50,N(alkyl);
-C(O)-NHz
~-C(O)-NH-alkyl;
-C(O)-N(alkyl);
-C(O)-alkyl;
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phenyl)-ethyl]-am de}, (R)-thiophene-2,5-dicarboxylic
add 2- hydroxyam de 5-{[1-(4- net hoxy-

phenyl ) -et hyl]-am de}, 20

Ww&hodilos@ehene- 2, 5-di carboxyl i c add 2- hydr ox\qh@8003/014235
5-{[1-(4- trlfluororrethyl phenyl ) -ethyl]-am

(R) -t hi ophene- 2, 5-di car boxyl2-add
2-{[1-(4-tert-butyl-phenyl)-ethyl]- am de}

5- hydr @xy d thlophene-2,5-dicarboxylic add

2- hydrogygﬁ dghyg&%ﬂl 4 25

nmet hanesul f on henyl ) -ethyl]-am de},

(R) - t hRpphigne-Kdeogdi;car boxyl i ¢ add

2-{[1-(3-am no-phenyl)-ethyl]-am de} 5-hydroxyan de,
(R) -t hi ophene- 2, 5-di carboxylic add 2-{ -

1- ( 2- Slﬁk’éﬁ&ﬂ)f)ac@[)hwe]salanhﬂe}ﬁ 5- hydr oxyani de, 30
R) -t hi ophene 2, 5-di carboxylic add 2-{

R o - RIS b i T > Y P oxvam de.
R -

1[ 1- (4-et hoxy phenyl ) - et hyl ] am de} 5- hydr oxyam de,
th Berd-55-QlcBbHM [(1-omtolvl
D oReper S ALERCARALN S 138l o 1-puaey-
hydr oxy de, or WO 2004/ 054999 PCTI EP2003/ 014235
-55(3{ (1 F;)R)tthaoybmr%—ﬂ;c&bdxyhaadmxy[n Nes MO%W&I@;IPM}

R o SR AL AR I

(S) t H-byhexemiddes- di car boxyl i ¢ add 2- hydr oxyamni de
[ ( 1- (R‘)-ttﬂbﬂlen%-tzryhﬂ:arb oxyc%xdz -{ g. 40bromo-phenyl) ethyl]-amide}

[
(
[
(
2-
(
[
5-

tygjp ene- 2 di ca
{[1 ’E}'B’f“&)dephenyl) ethyl]-anide} 5 hydroxyanide,
S) - tf(&ér@heplem@-zs-dimmm«md Z-hdroflamide 5-{[1-(3-methoxy-

{ [ Ly qutg I) ethyl]-am de} 10
hyd ﬁ_)égm de ﬁhene 2, 5-di carboxylic acid
{1- mE ?%t?ﬁ‘i‘e" RHeAAd z*gYﬁIﬁEﬂaﬂn®9n dr{domyesinixgie,
S) -t th}ﬁ)ecthyliz-aﬁudial},car boxylic acid 2-hydroxyani de
o { [ 1k Pengpinaxys heRA e &4 horo §Es- (1.0
trifluoromethyl-phenyl)-ethyl}-amide},
(R)-thiophene-2,5-dicarboxylic acid 2-{] 1-(4—tert-butyl—phenyl)—ethyl] -
amide} 5-hydroxyamide;
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-
methanesulfonyl-phenyl)-ethyl]-amide},
(R)-thiophene-2,5-dicarboxylic acid 2-{] 1-(3-amino-phenyl)-ethyl]-amide}
5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{ [1-(2-amino-phenyl)-ethyl]-amide}
5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{ [1 (4-ethyl-phenyl)-ethyl]-amide} 5-
hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{ [1—(4—ethoxy-pheny])—ethyl] -amtide}
5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{]1- (4~carbamoyl~phenyl) -ethyl] -
amide} 5-hydroxyamide, or

2
(
2-
5-
2-
(
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15 (S)-thi ophene-2, 5-di carboxylic add 2-hydroxyam de

5-{ [1-(4-nmethoxy- phenyl)-ethyl] -am de},
(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyamn de

Sro{dodardsdoos t i f1 uoronet hyl - phenyl) - et hyl | - ami gleggpronsoisass
(S)-thiophene-2, 5-di carboxylic acid

{[1-(4-tert-butyl - phenyl)- tﬁﬂnﬂ] 20 ami de}
ydroxyami de, (S)-thiophene-2,5-dicarboxylic acid

h
hydro
t han sulfo y?lQ%eny?%%gjﬁmwizh@ﬁ?ﬁ%?“des(“ [4~(3-methyl-
(S)- tme"aﬁﬂéﬁ pheay 'B@Yl}'lamdf’cim d
2 {[1 ( 3-am no- phenyl) et hyl ] -am de} 5-hydroxyande,
5-di catbgxylic_acid

F g éﬁ?ﬂ%ﬁg 6?3“% Q ae} 5- hydr oxyam de,
(S) thlophene 2, 5- dlcarboxyllc acid 2-{
[ 1- (4- eShytiopHeasny|s)diatiawi SOV B T M athyl)-
(S)- trnéga ﬁghg 5Jdlcarboiif%mz%EEN§W%B¥g q%ysq£ﬁ#%&WD
1- (4- et hoxy’ phenyl ) -et hyl ] -am de} 30 5-hydroxyam de,
('S) - t hi(8pHeerhepe-B5diicathosicpbid - Hbi(4-iero-Phenyl)-ethyl]-amide} 5-
1- (4- c&wﬂﬁﬁﬁ&bd henyl )-ethyl] - ami de} 5-hydroxyani de,
gr (g f) [(gﬁbggpng?n%ézg _d15carq)0 cacé)élij f (ﬁgﬂlgm‘?‘phtlﬁ% gt)l(l)};l?-TIn?dee}

but yl car enyl ] - ethyl} amde). 35 8. The (R)-
and (S8 [ t er ei
VO 2802/_ E R a8 2101 Bl Ry eﬁimﬁ de]

2-
5-
2-
nme

"R is ph anWEBW'aIkyI optional Iy substltuted by 5

hal ogeff$)- -th@ipthene- NpidicarboQlia héig Q—hydrc&yalﬁiylb 5-{10(3-methoxy-

- NH( al iplibayl)-ethf-adde),) 2;  mor phol i nyl
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-methoxy-
phenyl)-ethyl]-amide},

(5)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-

trifluoromethyl-phenyl)-ethyl]-amide},

(5)-thiophene-2,5-dicarboxylic acid 2-{ [l~(4—tert-buty1—phenyl)—ethyl]-

amide} 5-hydroxyamide,

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-

methanesulfonyl-phenyl)-ethyl]-amide},

(S)-thiophene-2,5-dicarboxylic acid 2-{ [1-(3-amino-phenyl)-ethyl]-amide}
5-hydroxyamide,

(S)-thiophene-2,5-dicarboxylic acid 2-{[1- (2-ammo~phenyl) -ethyl]-amide}
5-hydroxyamide,

(S)-thiophene-2,5-dicarboxylic acid 2-{[ 1-(4-ethyl-phenyl)-ethyl]-amide} 5-

* hydroxyamide, .

(§)-thiophene-2,5-dicarboxylic acid 2-{ [1-(4-ethoxy-phenyl)-ethyl]-amide}
5-hydroxyamide,

(S)-thiophene-2,5-dicarboxylic acid 2-{[1- (4~carbamoy1—phenyl)—ethyl]

amide} 5-hydroxyamide, or ,

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4~(3-methyl-

butylcarbamoyl)-phenyl]-ethyl}-amide).

8.  The (R)- and (S)-enantiomers according to claim 1 or 2, wherein
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4- et hyl pi perazinyl; phenyl; 15 R2 is hydrogen or
al kyl ; and physiologically acceptable salts thereof.
20 9. The (R)-enantionmer according to claim38
w&hadshsomhene- 2, 5- di carboxylic acid 2- hydr opyapbesiRsni4ss
5-[ (1- phenyl - et hyI) am de]. 10. The (R)-enantioners
according to claim8 25 (R)r ~5ﬁh| ophene- 2, 5-di car boxylic
aci d 2-hydroxyani de 5-[(1-phenyl-propyl)- am de,]
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[ (2- hydroxy-1- 1E)henyl -et hyl)-am de],
gL di car boxylic acid 2-hydroxyam de

5- [ (3-1y dG9XY phen I%Q: phenyl - propyl) ani de, | _
(R -thi ophene - gl b [ 2- hydr oxyam de
5- (2- met hoxy? ?iﬁ‘@ﬂ@i %Vf de]
(R) - t hi ophene- 2, Shattigemr boxyl ic acid
2-[(2-di met hyl am ggyl - phenyl - ethyl ) - ani de]
5- hydr oxyam de, '004/ 054999 PCT/ EP2003/ 014235 - 55
(R) - t hi ophene- 2, 57tdi*%tar boxylic acid 2- hydr oxyami de
5-[ (1-phenyl -2- py-elyli di n-1 -yl -ethyl)-anm de],
(R) -t hi ophene- 2, 5-01 ar boxylic add 2- hydroxyam de
5-[ (2- nor phol i n- 4- phenyl -ethyl)-ami de}, 5
(R) t hi ophene- 2, F%W%oxyl ic acid

2-1(1, 2-di phenyl - () am de] 5- hydroxyam de,
(R) -t hi ophene- 2, gﬁpﬁ%ﬂ?xyl i c add 2- hydroxyani de
5-[ (1-phenyl - pent
(R) -t hi ophene- 2, J?YE aci d 2-hydroxyami de
5-1(1- phenyl - but yﬂa]:)enyl,lo am dej,
(R) -t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyamn de
5-[(2- msthyl-l phenyl - propyl)-amnide], or
(R) t RophenelpiegediosdkBoxyi i ¢ aci d 2- hydr oxyani de

5-1(3-net hyl -1 -phenyl

and physiologically acceptable salts thereof.

9.  The (R)-enantiomer according to claim §

{R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-ethyl)-
amnide].

10. The (R)-enantiomers according to claim 8

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1-phenyl-propyl)-
amide, |

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-hydroxy-1-
phenyl-ethyl)-amide],

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-hydroxy-1-
phenyl-propyl)-amide,]

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-methoxy-1-
phenyl-ethyl)-amide],

(R)-thiophene-2,5-dicarboxylic acid 2-[(2-dimethylamino- l-phenyl—ethyl)—
amide] 5-hydroxyam1de,
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butyl)-amide]. 15 11. The (S)-enantiomer according to
claim8 (S)-thiophene-2,5-dicarboxylic acid
2- hydroxyam de 5-[(1-phenyl-ethyl)- 20 am de]. 12. The

Wo)zRmBRLe ONers according to claims8 PCT/EP2003/014235
(S) -t hi ophene- 2, 5-di carboxylic acid 2- hydroxyar/nEé

5-[(1- phenyl - propyl) am de}3525
(S) t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

th
(5) ¢ rtgaens 2 bR B i ke bt i speide
5- [ ( 3- pryrchlidiny1-fi-etglearpidebr opy| ) - ani de] ,
( S) t hi R?Qhﬁﬁﬁen%ﬂ% Qh&ﬁ%ﬁvﬁf%&g&ti% tﬁjﬁr}ogyﬁﬁ%nﬂé/ﬂ'[@l&ﬁéﬁ%—tl—yl—
(S) thfg'b éhszl) %‘“H’f har ngyl o aci g
2- [ ( 2- )nbioplydnaindicirbplybioydid a4[(iyd-fiphenyi-cidyl)-amide] 5-
5- hydrg))gy e, (S)-thi ophene 2, 5-di carboxylic acid

e SR it 1 ez

(S)-tmmqﬂla]ene 2,5-di carboxylic acid 2-hydroxyanude

2001 SSTERPRATERIGE PRI st Al clfouon

(S)-th?‘B‘& ne- 2, 5-di carboxylic acid

2-1 (1, m)dhppmm,mmmtboﬁﬁmd@]z Hydrolayehiidecy-p(2idethyl-1-phenyl-
(S)-t Eﬂ ?gl % d| carboxylic aC| d 2- hydroxyam de
5-[(1-ph E -_am de]

(S)-thf Raﬁhlealéenz @Faélaweréﬁ gid 2- héi@ﬁﬂ’x}?nﬁ%? -y methyel-phenyl-
5- [ (1-phdhymidelit yl ) - am de],

(S)-thiophene-2, 5-di car boxyl ic acid 2-hydroxyam de
5-[(2-net hyl -1 - phenyl - propyl)-am de], or
(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyam de

5- [ 1.3- Tied (B)-bndntipiiesietordibg tbuthieh $ - am de] . 13. The (R)-
and (S)-enanti Omer s according to claiml1 or 2, wherein

Ar is nap ht hyl
(S )-thlophene—2 5~dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-ethyl)-

amide].
12.  The (S)-enantiomers according to claim 8

(S)-thiophene-2,5-dicarboxylic acid 2—hydxoxyam1de 5-[(1~phenyl-propyl)-
amide],

(S)-thiophene-2,5-dicarboxylic acid 2—hydroxyamide 5-[(2-hydroxy-1-
phenyl-ethyl)-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-hydroxy-1-
phenyl-propyl}-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(2-methoxy-1-
phenyl-ethyl)-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-[(2-dimethylamino-1-phenyl-ethyl)-
amide] 5-hydroxyamide,
(8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-2-
pyrrolidin-1-yl-ethyl)-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-morpholin-4-yl-
1-phenyl-ethyl)-amide], |
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15 Rl and R2 independently are hydrogen; alkyl- or
al kenyl which may be unsubstituted or substituted once
or several times by alkyl; 20 halogen; -OH, -NO2;

Y al kyl; 25 -0-aryl; -NH(al kyl); IJ&.@% ;
vé"g’lgg”é‘ﬁi"s?% ogi cally acceptable salts thereof. %16!2&‘%235
The (R)-enantiomers accordi ngéto claim 13
(R) -t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyan de

5-1(1- : hal vl ethyl).-ani
(¢ iR S gt ety i 5-
5-[(1-M%WP%-2-yI- 35 ethyl)-anode]. WO

2004/ 058RS pRerk- ERARAPoRAR 238 My_ﬁ]oxi[a%nidéf B§(1-phenyl-pentyl)-

(S) -engﬂﬁ%iners according to cl aim]
(S) -t hi gphene- 2, 5-di carboxylic acid 2-hydroxyan de

' 5- [ (1- h&piorherer,3-digarborylientil 2enyilcbafamide 5-[(1-phenyl-butyl)-

(S) -t hamgdene- 2, 5- di car boxyl i ¢ add 2-hydroxyam de

5-1(1-papht hal en-2-yl = 5. ethyl)-anide]. 16. A d
ccor d BRI A rbg R st s deacrste - Ugerribn F oham

.e
t et r ahyersbaphddairenyl ; i ndanyl; or 10

a ey oA 5 gl a6 Ry 5l S Efh -

13. The (R)- and (S)-enantiomers according to claim 1 or 2, wherein

Aris naphthyl;
R1 and R2 independently are
hydrogen;
alkyl- or alkenyl which may be unsubstituted or substituted
once or several times by
alkyl;
halogen;
-0

-O-aryl;
-NH(alkyl);
-Natkyl),;

and physiologically acceptable salts thereof,

14. The (R)-enantiomers according to claim 13

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-1-yl-
ethyl)-amide],

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-2-yl-
ethyl)-amide]. :
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-OH, 15 -NO2; -NH2; -0-alkyl; -0-aryl; -NH(alkyl);
20 -N(al kyl)2; R2 is hydrogen; and physiologically
acceptable salts thereof. 25 17. The (R)-enantioners
WOC06bsgp t 0 claim 16 (R -thiophene-2, 5- di cagbas¥lsiossas
acid 2- hydroxyam de 5-i ndan- 1é7yl am de,

(R) -t hi ophene- 2, 5-di car boxyli¥ -add 2- hydr oxyam de

5-[(1, 2, 3,4-tetrahydro- naphthalen-I-yl)-amde]. 30

18. 1gh . ' rdi.ng.to claiml6

(S) -1 h%ﬁé%gd}%%ﬂf‘g‘f}%%@ ﬁ“ga“ﬁg?d 2-hydr oxyani de
5-indan-1-ylam de, (S)-thiophene-2,5-dicarboxylic add
2- hydr osy-ehioptensd2 B{dicazhoyte 4&d b anide 5-[(1-naphthalen-1-yl-

napht haj %If%l%??. am de] . WD 2004/ 054999
PCT/ EP2 / 5 -58 19. A conpound according to

cl ai m 15)-Hrerhensr2,Ardigazboxylicetcit ddwyshoxguntde 5¥bi-4pheinientmeyl-
unsubstettiplitegidell 5 substituted 1, 2 or 3 tinmes by
hal ogen;, phenyl; alkyl; -0-alkyl; 10 -0-phenyl;
0-(CH2)1-0-; -OH, -NO2; -NH2; 15 -NH al kyl;

16. “A compound according to claim 1, wherein

Ar and R1 together form tetrahydronaphthalenyl;
. indanyl; or

dibenzosuberanyl;

all being optionally substituted by
alkyl; '
halogen;
-OH;
-NO3;
~NH3
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyD)z;

R2 is hydrogen;
and physiologically acceptable salts thereof,

17.  The (R)-enantiomers according to claim 16

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1,2,3,4-tetrahydro-
~ naphthalen-1-yl)-amide).

18.  The (S)-enantiomers according to claim 16
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide,

(5)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1,2,3,4-tetrahydro-
~ naphthalen-1-yl)-amide]. ' ' '




- N(al kyl) 2;
- SO2NH- al kyl ;
-C(O -NH al kyl ;
Wb 2064/08309¢ ogen;
unsubstituted or
30 hal ogen;
-NH( al kyl);
PCT/ EP2003/ 014235
“4-net hyl pi perazinyl; or aryl; or R together with the

“NHC(O)-al kyl; -SCeal kyl; SC2NH2; 20

_O—L

S2N(allryl)2; -C(O -NH2;
C(O-N(al kyl)2; or 25 -C(O -al kyl;
phenyl, alkyl or alkenyl whigh BYRk

substituted once or several tines
-N2; -NH#8- -Oalkyl; 35 -OCaryl;

-N(al kyl )2: WD 2004/ 054999

-59- nor phol i no;

Ar - &t oup® FERPRIY atcerdipg todamdpihérainene- , i ndane- or
di benzosuberane ring; R2 is hydrogen or alkyl; 10 n

e e 2o TR

t her eof .
15
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"Rl

acceptabl e salts

i cal
%legg}v Chﬁ‘laﬁ'ﬁe Hagubstitated @her ei n

substituted 1, 2 or 3 times by

is

halogen;.

phenyl;

alkyl;

-O-alkyl;
-O-phenyl;
"0"(CH2)n'O";
-QH;

-NOy;

~NHj;
~NH-alkyl;
N(alkyl) 3
-NH-C(O)-~alkyl;
-SOzﬂlkY];
~50,NH;;
-SO;NH-a]kyi;
-50;N(alkyl)z;
~C(O)-NH;;
~C(0O)-NH-alkyl;
~C(O)~N(alkyl),; or
-C(O)-alkyl;

hydrogen;

 phenyl, alky! or alkenyl which may be unsubstituted or

substituted once or several imes by
halogen;

~-OH;

-NO;;

-NHj;

~O-alkyl;

~O-aryl;

~NH (alkyl);

~Nialkyl);;
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Ar is a heteroaryl group which may be unsubstituted or
substituted 1, 2 or 3 tinmes by halogen; 20 phenyl;

al kyl; -0-alkyl; -0-phenyl; O(CHR2)n O; 25 -0OH
- wOBdaseodd2; - NH-al kyl; - N(Cal kyl )2; 30 P
UNFFC(O)-al kyl; -SRalkyl; - SCNH2; - SCRNF &Ry o

- S2N( al kyl )-2; 35 -C(O - NH2;39=C(O) - NHal kyl ;
-C(O-N(al kyl)2; or WD 2004/ 054999 PCT/ EP2003/ 014235
- 60- -CXC»-aIkylthlhis hydrogen; 5 R2 is alkyl; n
is 1,2 or 3; and ﬁﬁ§§? obgically acceptable salts
thereof. 10 21. 4smetbylpiperadingeeror di ng-to clai m 19,

wherein Ar is bepgQfuran-2-yl; isoxazol-3-yl; 15
pyri di nf{%f&éleﬂler with the Ar-group forms a tetrahydronaphthalene-, indane- or
dibenzosuberane ring;

R2 is hydrogen or
alkyl;

n is 1,20r3
and physiologically acceptable salts thereof.
20. A compound according to claim 19, wherein

Ar  is a heteroaryl group which may be unsubstituted or

substituted 1, 2 or
3 times by
halogen;
phenyl;
alkyl;
-O-alkyl;
-O-phenyl;
-O-(CH2),-0-;
-OH;
-NO3;
~NHz;
-NH-alkyl;
~N(alkyl)z
-NH-C(O)-alkyl;
-5O;alkyl;
~-SO,NH3;
—SO;NI—Lalkyl;
-S5O, N{alkyl);
-C(0)-NHj;
~C(O)-NH-alkyl;
-C(O)-N(alkyl)z; or
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- 2~ hydr &y anite 5

pyridin-3-yl; pyridin-4-yl; furan-2-yl;

pyrrol -3-yl; all of which may be unsubstituted or

substituted 20.1 or 2 times by phenyl; or alkyl; 25
' ogen; and R2 is alkyl; and physig

ﬁ%égﬁ?gﬁﬁﬁ salts thereof. 30 22. The (R)- enéﬂ%?%ﬁ%0%25

according to claim21 (R)-t@i-ophene-2, 5-di carboxylic

add 2-[(1-benzofuran-2-yl-ethyl)-an de]

5- hydr oxyam de, 3 i(il?%ugrtlhlophene 2, 5-di carboxylic acid

2- hydr oxyam de 5- ? ): ’phenyl -

i soxazol -3-yl)-ethyl]-am de}, WO 2004/ 054999

PCT/ EP2Q03/ Ql423Ryarpfeh; (R) - t hi ophene- 2, 5-di carboxylic

add 2- hydroxyan1de 52{(l-p)rridin-2-yl- ethyl)-am de],

(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

5-[(1:fRaan4Q-yIaﬂ@khyl)-anide], 5

(R) -t bi ophene- 2, 5-di carboxylic acid 2-hydroxyamn de

5-[(I-pyridin-3-yl- ethyl)-am de],

(R) - t hi®phere- 2, £28F ar boxyl i ¢ aci d 2- hydr oxyani de

5-{[1-(1-nmethyl -1H pyrrol-3-yl)-ethyl]-am de}, or

11 (1 PRy s fpaE i Bl % o e

(S)-enantioners according to claim 21

( Sit.t hi ophispemad abeosldicgtdatim| 10 owinetif
2-[(1- benzofuran 2-yl-ethyl)-am de] 5- 15
hydr oxyam de, % thlophene 2, 5-di carboxylic acid

ezofia-Hifkny | -

i soxazol - 3-yl ) - etshydzbl-541 de} ,

pyridin-2-y};

pyridin-3-yl;

pyridin-4-yl;

furan-2-yl;

pyrrol-3-yl; all of which may be unsubstituted or substituted

lor2
times by
phenyl; or
alkyl;

Rl is hydrogen; and

R2 i alkyh

and physiologically acceptable salts thereof.
22.  The (R)-enantiomers according to claim 21

(R)-thiophene-2,5-dicarboxylic acid 2-[(1-benzofuran-2-yl-ethyl)-amide]
5-hydroxyamide,

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyam1de 5-{{1-(5-phenyl-
isoxazol-3-yl)-ethyl}-amide},
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(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyam de
5-[(1-pyridin-2-yl- ethyl)-am de], 20

(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyamn de
Wwolz00krokssan- 2-yl - et hyl)-ani de],

(S)-thiophene-2,5-di carboxylic acid 2-hydr oxlglcgr/ﬁpa%osmuzss
5-[(1-pyridin-3-yl- ethyl)-afide],

(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyam de 5-{

{5 thiribabote SR Re PR e -

- 5-[ (1- psthylptamidel,yl - et hyl)-anmide]. 24. The (R)- and

e ik e
1- (4- ph i‘ﬁ!ﬂtﬂ%&-nyn-et hyl] - anide} 5-hydroxyani de

“and ( S) (R)Hhippheres, 2 dhatiotydic bod giydroapanide 5-[(1-pyridin-3-yl-

2-{[1-( ! -phenyl)-ethyl]- am de}
5- hydroéthgy g .¥’35 25. Priigesaafor t he stereosel ectiy
éd

manuf acttirtBiophenehaisraexy: ihrgrorsiAs S-of-Uopsihnst i
to 24 byyrriddctlj-efyyirambivpennd of forrmula 11 WO

2004/ osggg?gﬁg%ge_a@?%e%%ﬁz §é% 2o hias- (IR ayi-

wher ei n group;
enant i offByli-e@ide) pure (R)- or (S)-amine of the formula
I11-A 10 Ar-C(R1) (R2)-NH2 II1-A  wherein Ar, R and

R2 j ' ' a1, 15 in th
or oncie® SRR b ARAT, o 10 10 0

(§)-thiophene-2,5-dicarboxylic acid 2-[(1-benzofuran-2-yl-ethyl)-amide] 5-
hydroxyamide,

{S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-phenyl-
isoxazol~3-yl)-ethyl]-amide},

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-
ethyl)-amide],
- {8)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-furan-2-yl-
ethyl)-amide],

{S)-thiophene-2,5~dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-3-y}-
ethyl)-amide],

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{{1-(1-methyl-1H-~
pyrrol-3-y1)-ethyl]-amide}, or

(§)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-4-yl-
ethyl)-amide].

24.  The (R)- and (8) enantiomers according to claim 1,

(R)-thiophene-2,5-dicarboxylic acid 2-{]1-(4-phenoxy-phenyl)-ethyl]-
ampide} 5-hydroxyamide and

(§)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-phenoxy-phenyl)-ethyl}-
amide} 5-hydroxyamide.

25.  Process for the stereoselective manufacture of compounds according to any of
. claims 1 to 24 by reacting a compound of formula 111
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15

20

25

to give a conmpound of formula ll OO RL R A/ -NO
HR3 20 which is treated with hydroxylamne, or its
hydrochl oride, to give the respective

wo0éd0smes i cal |y pure conpound according to gd@isthebiorazss
and if desired, tranformng said conpound into its
pharnaceutlcally acceptabl e-%%alt. 25 26. A nedi canent
cont ai ni ng one or nore conpounds according to any of
the clainms 1 to 24 as active ingredients together

wi th pharmaceutically acceptable adjuvants. -63- 27.
A nmedi canent according to claim26 for the inhibition
of tunor cell proliferd?i ducti on of histone
acetylation in said tu A nmedi canent
according to claim2g nt of cancer. 29.
A nmedi canent according to m 26/for the treatnent
of neopl asms of the hemat opoetic Rangy| ynphatic
system 30. A nedi canment according to claim26 for the
treatnment of colon-, breast-, lung-, prostate-,
rectal ypeSfomach-, bl adder-, pancreatic-or ovarian
cancer. % The use of one or nore conpounds accordi ng

~to any of the claims | to 24 for the manufacture of

medi caBBiasméthyl gidup; | nhi bition of tunor cell
proliferation by induction of histone acetylation in
said tunpr cell,. 32. The of, _one, or re c ounds
accor dith 2p gnaptipmsrically guge g‘frﬁsr (§- Qrgmggftgg,forfrwga%-K
manuf acture of medi canents for treatnent 'of cancer.
33. The use of one or nOErE(RIMRPWHLS according to any
of the clains Ito 24 for the nanufacturﬁnpf

medi canents for treatnent of neoplasns o ﬁhe

hemat opoetic and | ynphatic system 34. The use of one
or nore_conpounds according to any of the clains 1 to
24 for WEE nanufacture of nedicanents for treatnent
of col amR1 dadeatave thk uegning pivasinalatm 1, r ect al -,
StormChnthBLe?g{%QB%asu\%ﬂﬂgﬁﬁﬁgﬁrﬁagg{ ovari an cancer. 35.

The usé tuhor is col on-,

br east IoglF%‘“gj)mP%‘P effgrpulall oct g -
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a” N /A

R3 N

which is treated with hydroxylamine, or its hydrochloride, to give the
respective enantiomerically pure compound according to claim 1; and

if desired, tranforming said compound into its pharmaceutically acceptable
satt.

26. A medicament containing one or more compounds according to any of the
claims 1 to 24 as active ingredients together with pharmaceuticaily acceptable

adjuvants.




stomach-, bl adder-, pancreatic- or ovarian cancer. 36.

A conpound according to anygpf the clains 1 to 24,
whenever prepared by a process as clained in claim?25

or by an equival ent nethod.

27. A medicament according to claim 26 for the inhibition of tumor cell proliferation by

induction of histone acetylation in said tumor cell.
28. A medicament according to claim 26 for the {reatment of cancer.

29. A medicament according to claim 26 for the treatment of neoplasms of the hematopoetic

and lymphatic system.

30. A medicament according to claim 26 for the treatment of colon-, breast-, lung-, prostate-,

rectal-, stomach-, bladder-, pancreatic-or ovarian cancer.

31. The use of one or more compounds according to any of the claims 1 to 24 for the
manufacture of medicaments for the inhibition of tumor cell proliferation by induction of

histone acetylation in said tumor cell.

32. The use of one or more compounds according to any of the claims 1 to 24 for the

manufacture of medicaments for treatment of cancer.

33. The use of one or more compounds according to any of the claims 1 to 24 for the
manufacture of medicaments for treatment of neoplasms of the hematopoetic and Iymphatic

system.

34. The use of one or more compounds according to any of the claims 1 to 24 for the
manufacture of medicaments for treatment of colon-, breast-, lung-, prostate-, rectal-,

stomach-, bladder-, pancreatic- or ovarian cancer.

35. The use of claim 31 wherein the tumor is colon-, breast-, lung-, prostate-, rectal-,

stomach-, bladder-, pancreatic- or ovarian cancer.

36. A compound according to any of the claims 1 to 24, whenever prepared by a process as

claimed in claim 25 or by an equivalent method.




