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

THI OPHENE HYDROXAM C ACI D DERI VATI VES AND THEI R USE AS
wWoIDAT05490H Bl TORS The present invention rel at eBCT/8P2003/014235

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

hydroxami c acid derivatives, to a process for their

manuf acture, nedi canents containing themand their
ENANBFWMEAE { QFr BHEGPHRERE |HYRROXANEC | FSED OPERINATHEE GHPOTHRIE B¥E AS HDAC
INHEBHI&Fmaceut i cal |y active agents. The new conpounds

according to this invention are inhibitors of histone

deacetyl ase (HDAC). Several structural classes of HDAC

i nhibitors have been identified and are reviewed_i.n

VEh& presentainvertionrelateg to ngvel (Bncad {Hsenangomensppffhiophene

1 e : Ieri § T ioCal gr¥cesYVBO Bhedb bPufddfre, medicaments

51,%%‘% %%%% i Brirdes, falod

i WO 01/ , WO 01/.70675, and WD

051G W&&%eﬁdﬁw} acturea el 8 &gwﬁ% .qg fhsifs, pompounds as
bR Wlaceuntially £&itive agasks. hydr oxanat es wi th HDAC
inhibitory activity. The present derivatives are new
(R)- and (S) enantionmers of conpounds of fornmula 1 Rl
RZhO 3w SomfiduhdiNHccoding HO this) 'invengomhaneeinhilyifors sofahistone
¥ ceBfasd % LF TRy FEBISE BhibleseRan@T been
sﬁl aé:fﬁ?'{aﬁ? Zg‘ﬂ&{@f ;eg%?lgytﬁﬁrr@? by haﬁ en; 201 p%gmél ;
aldeptified agd arekyqv,lewedgnr}ﬂ@ﬂw P.A.,_qga(lglgyﬂ. G@ancer kpst. @]4’2000)
- N¥-121eNHRMore  specifically, 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.

The present derivatives are new (R)- and (S) enantiomers of compounds of formula
I

O @
Ar H \ / PH
HO

@

wherein

Ar is  an aryl or heteroaryl group which may be unsubstituted or substituted
1,20r3
times by
halogen;
phenyl;
alkyl;
-O-alkyl;
-O-phenyl;
-0-(CHz)5-0-;
-OH;
-NO;
-NHoy;
-NH-alkyl;
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-NH-al kyl ; WD 2004/ 054999 PCT/ EP2003/ 014235 - 2-

-N(al kyl)2i -NHC(O -al kyl; -SQal kyl; -SO2NHi 5
WO 30254999 kyl ; - SO2N(al kyl ) 2i - C(O) - NH2; PCT/EP2003/014235
-C(O - NH al kyl ; -C(O)-N(alky&)_Zi or 10 -C(O -al kyl;

Rl is hydrogen; phenyl, alkyl “or al kenyl which may be
unsubstituted or substituted once or several tines by

15 hal ogen; Qo N2, -NH2;  -O-al kyl; 20 -Oaryl;
-NH(al kyl ) ﬁ@a zﬁgr)zi nor phol i no; . _
4- et hyl pi per aHA(©)8lkyhs aryl; or R together with
the Ar-group f Mkyl tetr ahydr onapht hal ene-, i ndane-

SO
or di benzosube ring; R2 is hydrogen or 30 alkyl;
nis 1,2 or 37 éﬁgHﬁihysi ol ogically acceptable salts

thereof. 35 -SO,NH-alkyl;
-SO,N(alkyl);
-C(O)-NHy;
-C(O)-NH-alkyl;
-C(O)-N(alkyl); or
-C(0)-alkyl;

R1 is  hydrogen;
phenyl, alkyl or alkenyl which may be unsubstituted or substituted once
or several times by
halogen;
-OH;
-NOy;
-NH,;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyl)o;
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 is 1,20r3;
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



Transcriptional regulation is a major event in cel

differentiation, proliferation, and apoptosis.
wae@ass99pt i onal activation of a set of genes PCI/EP2003/014235

determ nes cell destination MQ 2004/ 054999

PCT/ EP2003/ 014235 -3 and for-this reason

transcription is tightly regulated by a varlety of

f %ﬁa%lsthl%sd}f traﬁstcﬁ{)ﬁ&g#l t%,:l{tﬁ&%e gth<? gl}ztsar{%p% o ch(’etgrs Bne of

th process 1s_an a
s,tl'is ueglaterpmephgmisnah inslvat fie che processisranpltevatidayin the tertiary

m@dﬁht@&é B9 DN&, @E&ﬁsﬁfegﬂslttérﬁc@tlo tﬁf"ﬁ?&chlﬂﬂﬁ?@le £ ész? Bﬁlty of

t heir, target egnment s, "Nucl eosonma

%faé‘@‘a fR4tonq fasdors He Q}?gt {Argati DNAstsagments Nuhbomaé mtegnty is
5  hiregubateddy the acetyiyiangetuy |0$ttEéj c&‘é elilﬁonesn ueh %8&@@1&%@ state,

1 and t erm ssive
PRl B ity S0fpa i o Rucine mogp g auesstog tnscription.
r é)faﬂm'jotlbyr herd, yhaddosome are trelaxe:& by htaylefies of thé E(ﬁ‘ret}ﬁ'ﬁones,

t
S eSO TLSSLGTES Sl IAFL B Oyt o
bé‘l‘sé‘m?é ipgoyarpechby ithe balamceost ﬂnlesictlwaeaoéh;ﬁtone acetyl transferase

t THAS S
0 R A A R b

e pBp [FRORIGYE 18 seYey eyPest of eanser cedlet jncluding
' nolbndam@r, 'E-Oélbljmipihﬂﬁﬁf andT e@ﬂirblehk(émlh QBMs. GARA that apoptosis is a

mc ce tosis is a
cr u0|ag?a F actor 16t Pﬁ%gﬁ%sélf’npﬁgtg‘{@@? TS BESARY OPRIFinG irgagpiats for
acenqgsr cﬂmrs}p}n gs eHegiontindda@rs of ap«s:pibsm meWija, as., et al., Blood 96
15 efs R0 14 ¥®-ifdyucers of apoptosis (Koyama, Y., et al.
Bl ood” 96 15 TZOOO) 1490- 1495). W have nom1found that
certain enantionmers of thiophene hydroxam c acid

davd \havd vo% FME HHR' QY t
t L Vi t%/sn g{td HDACH?BE h%b??lhgﬁiﬂtldggétr% V(?Jtr gﬁdﬂh%g@ Hygpoxamm acid

an
Frm“g Q¥ IRBER Ve srdvel-pRjsraticamssivisiand FABAC inhibitiory
ph@twmnycmd swptisiagly shbwﬁmlpt(b\féa lﬁyﬁbocﬂh&nﬁ)@l—t #1d pharmacokinetical

SRR IPLRSR AL BTTR SRR LY, 20, D €t

esent T Hvent
enanti oners of thiophene hydroxam c acid derivatives

20 Obb &fsrﬁfltﬁe res%ﬁ@ﬁﬁ)ﬂtdrg #)Jvéi (RS C%p& gsl% e%ax?t%rhéra of thiophene

t e e. prepa ration o

B{SFHH@ acwe%ﬁrwa 10§ forgrdal, b ﬁgnaqehbmﬂaﬁdceptﬁblersalts thereof,

nﬂmuf;ﬁ@hmnen ast el hb@e-thbeidhse &fmﬁch&d@ b ﬁ]icéﬁlclg BidhisOf%faining
or |1 nesses,

c contro rev
e{s:hgg‘lm 4jﬁ7§71r<)rflarflt PHECAs el 38 ﬂ?ﬁp e-mpentiopgd FefAReUNds
aboﬂs amtiah drhgrevemtiohact ilinessesf eqm‘cfaﬁﬁ Qﬂﬁﬁlﬂiliefﬂ&s and disorders as
) e 1 er a neans a
I g R R S
containing froml to 8, preferabl y from 1 to 6, carbon

aAQ |T§sed 184618, afe r't@fxﬁy"aﬂcy?t l?ﬁ(éans na erg chzilﬁ 091" %Q%Ached chain

I so-butyl, sec-b
Do, S PRI 450 it Brsiers lasrfm, 1"lg'6, carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, t-butyl, n-

pentyl, n-hexyl, n-heptyl as well as their isomers.

L1

30 The term “alkenyl” means an unsaturated alkyl chain as defined above, containing
one or two isolated double bonds, preferably one double bond. Examples are 1-
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl or 1-hexenyl.



10

15

20

25

30

30 The term "al kenyl " nmeans an unsaturated al kyl chain
as defined above, containing one or two isolated

waelowblosiobonds, preferably one doubl e bond. Exap@i/EB2083/@14235

1- propenyl, 2-propenyl, 1-bytenyl, 2-butenyl,
1- pentenyl or 1-hexenyl. W 2004/054999
PCT/ EP2003/ 014235 -4 The term"aryl" as used herein

OLES AritH . orls /\g; 1 25aphthyl, 2-

e %%%e{s‘%#ﬁélﬁ@faﬁﬁég pgtn o AL W Larphidy

snapbthyd ongmiephdil. mono- or bicyclic aromatic ring

whi ch contains up to 3, prefereably 1 or 2 heteroatons

sel ected i ndependently fr 5 N, or S and the i

ﬂéhﬁaqeﬁnﬂgetmagﬁa{nsms b2 ih P -mRsteh fRe- CEPITHcomgtic ring

SWkildh F@ﬁﬁfr@%@é’cb 39 &fk@éab@f Egi lhhaﬁhﬁm&h_ hs, se}aateﬂl independently from
rro , azol.yl, ri : ri

o Pl g e P o bl e RO prm S BRRY for such

i lseter@znyl groupishirazthiophenyli 8uykhipserolysl imidhioddi ayadyl pyrimidyl,

0Xadlaa 0Lk ot gy it thidfl ' i Iyl, thiazolyl,

ERMRAD pidarth e R, (bRAR) Yheag B, Wil jsovazll, thiasoly

uisetidzelybi thiadisrsiids cxpdiazalyle, triaralny iindolylyr awinalyl ojsoquinolyl,

i 94y \n enbodi ment of the invention are the (R)-

aﬁ%iz?%rangﬁgnti oners of fornmula I, wherein Ar is an

aryl or thiophen-2-yl group, optionally substituted 1

OThtekinMBsloRyn” RalsePkeicindenptes fijibrine, ahloying, brofimd deyibdine.

-0 (CH2)n-O; -OH 20 -NO2; -NH2; -NHal kyl;

-N(al kyl')2i  -NHC(O-al kyl; 25 -S02al kyl; - SO2NH2i

- Senboalidght, of th80ANrdiokydry 2he (R)S(aDyl- (§H{znantiomers of formula I,

wherein

Ar is  anaryl or thiophen-2-yl group, optionally substituted 1 or 2 times by
halogen;
phenyl;
alkyl;
-O-alkyl;
-0-(CHz)n-0-;
-OH;
-NOy;
-NH,;
-NH-alkyl;
-N(alkyl)s;
-NH-C(O)-alkyl;
-SOqalkyl;
-SO,NH>;
-SO,NH-alkyl;
-5O;N(alkyl)2;
-C(O)-NHy;
-C(O)-NH-alkyl;
-C(0)-N(alkyl);
-C(O)-alkyl;
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30 -C(O-NHalkyl; -C(O-Nalkyl)2, -C(O-alkyl: WO
2004/ 054999 PCT/ EP2003/ 014235 -5- Rl is hydrogen; or

wa@bdoglos499pt i onal | y substituted by hal ogen; - GPCT/EB2003/014235

-NO2;  -NH2; -0 al kyl; -Oﬁe -NH(al kyl'); 10
-N(al kyl')2i  nor phol i no; thyI pi perazinyl; or

aryl; 15 R2 is alkyl or hydrogen; nis 1, 2 or 3; and
p'ﬁym gl ogﬁ);:dal)% gjfpcept abl e sal ts thereof. 20 Such (R
enantT oner’s & or exanp

(R)-thi o@bﬂ@ﬂl@ﬂ}’@@ﬁ%@ﬁdm’c aci d 2- hydr oxyani de
5-1(1-thi Opheﬁlcﬂg% oyl - ethyl)-am de],

(R) -t hi ophene-2 di carboxyl i c aci d 2- hydr oxyam de

5-{[ 1- ( 5- met i?ES t hi ophen- 2- yl)-ethyl] -amde}, or 25
(R -thi ophengg@,5-di carboxylic acid 2-hydroxyam de 5-
[(1 -biphenyl-4-yl- ethyl)-amde]. Such (S)

enanti oners are,?for exanple: (S)

-t hi ophene- 2, ®-dlkyhr boxyl i ¢ aci d 2- hydroxyam de
5-[(1-thi opherg%@\,{ et hyl)-am de], 30

(S)-thiophene di carboxylic aci d 2- hydr oxyam de 5-{
[ 1-(5- rret hyl -NHfdllgphen- 2-y1 ) -ethyl] -ami del, or WO
2004/ 054999 Pcﬁ(/aggggos/ 014235

morpholino;
4-methylpiperazinyl; or
aryl;

R2 is  alkyl or hydrogen;
n is 1,2o0r3;

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],

(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 (S) 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-hydroxyamide 5-{[1-(5-methyl-
thiophen-2-yl)-ethyl]-amide}, or
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-6 (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5-1(1- bi phenyl -4-yl - ethyl)-am de] . Another

wereds4yent of the invention are the (R) - and BS)/EP2003/014235

enantioners of fornmula I, wherein 5 Ar is phenyl,
once substituted by halogen; alkyl; -Oalkyl; -0OH
10 -NH2; -NHal kyl; -N(al kyl) 2; -NH-C(O al kyI

AL Ry et

- C( OethylkpmidelR1" i s hydrogen; or alkyl; 25 R is
hydrogen and physiol ogically acceptable salts

(Racheh spherEe U TR PBSRYPR CracHa GUny oW aRFomes of

5tb£rﬁ1llaﬂ, Whtnglr et hyl ) - ami de],

(R) -t hi ophene- 2, 5-di car boxyl i c acid 2-1[ 1-
(4-fluoro-phenyl) -ethyl] -am de} 5-hydroxyam de, WD
2:&04/i©54q9&nﬂ(ﬁ11@2683ﬂ@d2b235 -7

(R -thi opheneha%r adi carboxylic acid 2-1[1-

(4-chl oro- pher]%, ethyl] -ami dej

-O-alkyl;
-OH;

-NHy;
-NH-alkyl;
'N(alle)z;
“NH-C(O)-alkyl;
-SO,alkyl;
-SO,NH_;
_SO,NH-alkyl;
-SO,;N(alkyl);
-C(O)-NHz;
-C(0)-NH-alkyl;
-C(0)-N(alkyl),;
-C(0)-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)-
amide],

(R)-thiophene-2,5-dicarboxylic acid 2-{[1-(4-fluoro-phenyl)-ethyl]-amide}
5-hydroxyamide,
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5- hydr oxyam de, (R)-thiophene-2,5-dicarboxylic acid

2-1[1- (4-Dbrono-phenyl) -ethyl] -am de} . .
wG20wassyam de, 5 (R)-thi ophene- 2, 5-di car boxyPCEPINE014235

2- hydroxyam de 5-{ [1- (3-nethoxy- phenyl)-ethyl]

-am de}, (R)-thiophene-2,5-dicarboxylic acid

2- hydr oxyam de 5-{[1-(4-nethoxy- phenyl)-ethyl]

2arhny g ?O 1&&[&5? ? %?J%%yﬁcl &3 r{?f)-@/ ldlll((:)roaghenyl) ethyl]-amide}

trifl Jorpsiveniapidphenyl ) - et hyl] -ani de},

e TR ——

(R) - t RrivpheRemds. i car boxylic acid 2-hydroxyani de
5- {[1<R§Lthlaphé1@rm5md‘a h@l&‘d‘yjl%dﬁ)tx?%hlde 53{T1 3§ methiGxy-

b I
(ZR% [ tlhzl?ggﬁf’ﬁ‘gﬁ I c;ar e?)ﬁzl i Cam de} 5-hydroxyam de,

(R)-t IﬁRb}ﬂinephaenZ 255-dlcﬂﬂfdip]m/dd1ct2-€ltﬁdﬁ)xﬁa1ﬁ{d¥'5 ~{[1-(4-methoxy-
(2- a f’?@é{r )aén gg}hyl ] -am de} ydr oxyam de,

(R) - ene- ¢ar boxylic acid 2-
1- (4 éR}rﬁlloplh@qyﬂ §-dt§:tat]>p|:c}711c—es;ld Myd@cyﬂﬁldwd{r[ oxgam de,
(R)- ! miprhienRugi snciypacd yﬁpa acid 2-{ [

henyl d 5- hydr oxyami de,
(1R§ 4t Z#gg*ﬁ@ sens-. )é}cgrtahommcnb%a gi-tertibutyl-phenyl)- ethYl]
(4- Caﬁbﬁkltﬁ‘})sl-h etMhide, et hyl ] - am del 5 hydr oxyam de,
P SR A
but yIt UthG:u;Ifo)lybpmyl)}ethﬁl-hyhde}am de). Such (S
(9-t %%2%%2 25 lealSRIR i L Gammingentispybld -amide)
5-[ (157t Ymmmeciehyl) 30 arr: de],
E f) (Zmpﬂg%&n&ﬁi gic&gtBh %ﬁ])ﬁcidoz gﬁ} ﬁnﬁxo P en}}l&}%thdzé],—am1de}
(S)- t AT H e5d|carboxyllc aC|d2{[ 1-

( 4- ch(RF- ﬂn@dﬁ:ﬂyiz)s diehrbykiic-aditl T - (42ethp PHREYIVEHE- ardRle} 5-

(S) -t 2, 5-di carboxylic acid
{[1%%8%%5%31 phenyl ) -et hyl]-am de} 5-hydroxyam 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).

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-phenyl)-ethyl]-amide} 5-
hydroxyamide,

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

(S)-thiophene-2,5-dicarboxylic acid 2-{ [1-(4-bromo-phenyl)-ethyl]-amide}
5-hydroxyamide,
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WO 2004/ 054999 PCT/ EP2003/ 014235 -S
(S)-thiophene-2,5-di carboxylic acid 2-hydroxyam de

W®B2q0p/2549% et hoxy- phenyl)-ethyl] -am de}, PCT/EP2003/014235

(S)-thiophene-2, 5-di carboxyl iic acid 2-hydroxyam de 5-{
[ 1-(4-nethoxy- phenyl)-ethyl] -amde}, 5
(S)-thiophene-2,5-dicar boxyl | c acid 2-hydroxyam de 5-{

& S T LG i ks i
1- ( 4- plenyl)mhysl] amhishy| ) - et hyI] - ani de}

5-hydig ml%%»z é%icawuxs)pbmz%yér&aym&@swu@ 18 6thehxy-
2- hy oxya

met hahea) ]alﬁhg!vyl) et hyI] - ami de},
(1 Sz 3t (%) ARFBRE1e22 5&@%@@%5&&@ l'f!)ﬁt(dcﬁrrr]d%e[S{ -
a roxyam e,

(9- mﬁmﬁgﬁ%@e&?@;ﬁa@xw At a2 010
(2- anﬂlf.mﬂhimbhmd Z,S—daxtarl;dx]t})fhe almi aej1- (fg-tdrybu‘cyk-y)hnm)db@thlﬁ
S)-t ) r 2-
El) £ I%I%EE S’ﬁéﬁ‘% d%?hyloi(yalmcdzlfl 5- hi/dr oxyam de,
(S) t (%) chivphene2,5-ditackaxiybs g¢id @-hydrexyamide 5-{[1

(4tﬁkﬁﬁﬁ¥suﬁﬁ§§l)5@1~)enﬂt)lwyl afide}  5-hydr oxyam de,

d b
[ 1- (46 Séégl&gg‘}q 2 Eﬁg#?;ﬁ;&}’gﬁ h%};i% ﬁ 56 gmlé(é-]phenyl) ethyl}-amide}

5- hy ds.gwiiagxvalaidepr (S) -t hi ophene-2, 5-di carboxylic acid

A G T —-———

errbod5-ﬂmitomimtdee invention are the (R)- and (S)

enant 5 e Lamide! 5-
Rl is %hen}ﬁlgﬂ%%%a léq‘;mlgta{ﬂgnwf (Be uB # ted EM amide]
hal ogkydrog@mides; -0-al kyl; -0-ar yI

(S)-thiophene-2,5- dlcarboxyhc acid 2-{[1-(4-ethoxy-phenyl)-ethyl]-amide}

5-hydroxyamide,

(S)-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 s phenyl;
R1 is  phenyl;or
alkyl, optionally substituted by

halogen;
-OH;
-NHy;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyl)2
morpholinyl;
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-NH(al kyl'); 35 -N(al kyl)2; norpholinyl; W
2004/ 054999 PCT/ EP2003/ 014235 -9-

wa2000spbpi per azi nyl ; phenyl; R2 is hydrogen PCT/BP1093/914235

5 and physiologically acceptafhle salts thereof. Such
(R enantiomers are, for exanple:
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

1- phenyl - gt 1d R
-thl(opﬁeﬁgyz %%X%%@B&egyﬁ%% ZL d(2) hydr oxyam de 5- [(1

- phenyl - pr opyIP henylani de, ] (R)
-t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5- |

hyﬁ Xy 1 henyl - et hyl ) -am de], 15
1§ AY Bﬁ‘iéh‘éf-aikg di carboxylic acid 2. hydr oxyamni de
5 [ (3-hydroxy- I - phenyl - pr opyl ) -am de, |

(R 4t hio hen %ﬁ ar 0 aci d 2-hydroxyam de
S?E‘?fg TR REK Vf‘cC é%ﬁ")“f ani de] ,
(R) -t hi ophene- 2, 5- di car boxyl ic acid 2-

[
(%H @&hg@nng(a R eeQXm thyl)- 20 ami de]

ene 2,5-dicarboxylic acid
2- hydroxyan1de 5-1(1- phenyl

(>F/{ I)r r ?KI;:(;)M%%%%I‘% zgé g%é%%bpg{?ﬁcdﬁd 2-h ydrpegarpide 5.{(1- phemyl-ethyl)-
5-[ (28 holin-4-yl- 1- phenyl et hyl)-am de], 25 (R)

- t hi opRpttozhdred, 3 alchdox|licacRl? Hydr de 5-](1-phenyl- 1
(1, 2-di g(genyl et hyI) -asrﬁlde] 5- Kyé)?‘{&n)}la% d[e phenyl-propyl)-
(R - t ne 2, 5-di carboxylic acid 2-hydroxyam de

5-1( 1(]bhdnmbhqne{i?t,5ﬁﬂl)carbanyldﬂc1d 2- hydroxyamlde 5-[(2-hydroxy-1-

(R) - t ﬂ@}'p PS'R % cgg,car boxylic acid 2-hydroxyam de
5-[(1= nyl -"Bu - 30 am de (}:2
(R) - t Brepheng, 255 dicerholsdiopcidc2-hydrdxganhidd 5 X 3-hpicbay-1-
5-[( ZPHQI)JI‘-)Skoﬂ}fIPﬁﬁ{Eél
(R)-thiophene-2,5-dicarboxylic acid 2- hydroxyamlde 5-[(2-methoxy-1-
phenyl-ethyl)-amide],
(R)-thiophene-2,5-dicarboxylic acid 2-[(2-dimethylamino-1-phenyl-ethyl)-
amide] 5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-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 acid 2-[(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 acid 2-hydroxyamide 5-[(2-methyl-1-phenyl-
propyl)-amide], or
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-1-phenyl-
butyl)-amide].

Such (S) enantiomers are, for example:
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propyl)-amde], or (R)-thiophene-2,5-dicarboxylic acid
2- hydroxyam de 5-[(3-nethyl-I|-phenyl- butyl)-am de].

WQ200808499( S) enantioners are, for exanple: W PCT/EP2003/014235

2004/ 054999 PCT/ EP2003/ 014235, - 10

(S) -t hi ophene- 2, 5- di car boxyl i acid 2- hydr oxyam de -
5-1(1- phenyl et hyI )- am de], -

(S% (tll'(gﬁ %1%0225 ﬁ;cgﬁ;o%? dé/% dd %%C oxyam1y SOfEi/—%[ﬁlenﬁ-ethyl)—
t hi o;?mé 5- di car boxyl | c acid 2 hydr oxyam de

(2- (b)iﬂ{lﬁ‘%h/enl =2, R ARMo3 ci% gl%fé)%agnﬁig)i henyl-propyl)-

tLlophe 5-di car boxy |c ac roxya
[(Baﬁvaaoxy 1- phenyl -propyl) -amide] ,

S) - t i pahieptend,255-dicaMoRAIdAdE2 ?&ﬁﬁarﬂﬁﬂg BOXY AU y-1-
[(2 10.phenyl - et hyl

S) - tﬁEFBﬂ %ﬂ%’@ car boxyl i ¢ aci d

2- [ (24 8)-theoptydnasd, dichrbplgivdcide-hydooxy-anidd 8} (3-hydroxy-1-

5- hyd ﬂé%ﬁﬁ%gﬁﬂ%géﬁ thlophene 2,5- dlcarboxyllc aC|d

5-
5-
(
5-
(

2- hydro pheny I-2-
pyrr ol($)dﬂn013he}1|€-2é5t yaﬂaoayhccbegd 2-hgdrpSjamide 5-[(2-methoxy-1-

-thio boxylic acid 2-hydroxyam de 5-
@B@ﬁ‘ﬁ %ﬁﬁﬂl phenyl - eth %‘ am de]

E (5)2 ?E#)pgg%ﬂgng-%i éﬁcgrgp{ij)@qucz- P methylammo 1-phenyl-ethyl)- |
2- [ (1 aghidk] Iﬁhl@flitb hh&é ) am de] 5- hygr oxyéam de, ;
e
(55% (g_la%hg‘ﬁheq'le Bg& 1far Q 1]&1% ﬁ}gc!lroxyarrﬁ%e gci ia)}rpenyl 2-
(S) - t pyophéinet-gl-&hgl)-eatidgxyl i ¢ aci d 2- hydroxyami de
5-[ (1) ] _4-yl-
( Sg (t ﬁﬂ%é%l é{gb? adlccar o%y i Dydrgrmniide (& marpolin-4-yl
5- [(2l ﬁykﬂhﬂ%ﬁéh@ﬂ propyl)-anide], or 25 s
S)-t Ekﬁih% €25 GicHBbBMALIA - h
(5 E (3(1‘5)0@1 i he%hyﬁiB %}gﬁ&yl ) - a%q(% jhg %é]? gﬁ?%r
ewbodpggﬁF%HPthe invention are the (R)- and (9S)
enant ($)rthiphehe-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-phenyl-pentyl)-
amide],
(S)-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
(§)-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  naphthyl;

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

alkyl;
halogen;
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formula I, wherein 30 Ar is naphthyl; R and R2
i ndependently are hydrogen; alkyl- or al kenyl which

woreoobes49s ubst i t uted or substituted once or SPUBER1003/014235

times by 35 alkyl; halogen; ;WO 2004/ 054999
PCT/ EP2003/ 014235 -11- -OH "-NO2; -NH2; -0-alkyl; 5

-0-aryl; -NH(alkyl); -N(alkyl)2; and

physi ol ogi cal | yyrpcceptabl e salts thereof. 10 Such (R)
enantioners ar€, for exanple:

(R) - t hi ophene--X5; di car boxyl i ¢ acid 2- hydroxyani de
5-[(1-napht hal gpgl-yl- ethyl)-am de],

(R) -t hi ophene- 2 5 i carboxylic acid 2-hydroxyam de 5-
[ (1-naphthaléﬁ¥§k§F- 15 ethyl)-am de]. Such
(S)-enantionmero-af, for exanple:

(S)-thiophene- - di garboxylic acid 2-hydroxyam de
5-[ (1- napht hal~ -@ﬂVﬁl ethyl)-amde], 20 (9

-t hi ophene- 2, 5Ndalkglhpoxyl i ¢ acid 2-hydroxyamnm de 5- [
(1 -naphthal en-2-yl- ethyl)-am de]. Yet another
enbodi nent of the invention are the (R)- and (S)
eralpliysiobogically accepieblgisaltsithesgplerei n 25 Ar and Rl
together form tetrahydronaphthal enyl; indanyl; or

di benzosuber anyl ;
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

Ar and R1 together form  tetrahydronaphthalenyl;

indanyl; or

dibenzosuberanyl;

all being optionally substituted by
alkyl;
halogen;
-OH;
-NO3;
-NH;;
-O-alkyl;
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all being optionally substituted by alkyl; 30
hal ogen; -OH -NO2; -NH2; -0-alkyl; WO 2004/054999

WOEDABRROO3/ 014235 -12 -0-aryl; -NH(al kyl); PCT/EP2003/014235

N(al kyl)2i 5 R2 is hydrogen:, and physi ol ogically
acceptabl e salts thereof, Sith (R)-enantioners are,
for exanple: 10 (R)-thiophene-2,5-dicarboxylic acid
2- hydr oxyam de 5-i ndan- 1-_@_%5)}'.%,
(R) - t hi ophene- 2, 5-di carboxyl¥¢ acid 2-hydroxyani de
5-[(1,2,3, 4-tetrahydro- nbpHelmben-1-yl)-anide]. Such
(S)-enantioners are, for _g)(gﬁﬁbzge: 15

(S)-thiophene-2, 5-di carboxylic acid 2-hydroxyamn de

5-i ndan-1-ylam de, (S)-thiophene-2,5-dicarboxylic
q@jghgdmggﬁ;oxyam de 5- [ (1,2,3,4-tetrahydro-

napht hal en-1-yl) -amde] . Still another enbodi nent of
the invention are the (R - and (S) enantionmers of 20
faardnpHysiologicathpaeeptaile silts thedeef er oaryl group whi ch may
be unsubstituted or substituted 1, 2 or 3 tines by
hal ogen; phenyl; 25 alkyl; -0-alkyl; -0-phenyl;

- uchCRPepatiomers aye; fop @xamle:

(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;
-O-(CH)a-0-;
-OH;
-NO;
-NH;;
-NH-alkyl;
-N(alkyl);
-NH-C(O)-alkyl;
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-NH2;  -NHal kyl; -N(alkyl)2i -NHCO-alkyl; W
2004/ 054999 PCT/ EP2003/ 014235 -13- -SQal kyl ;

WO 302829 - SO2NH- al kyl ;- SOZN( aI kyl)2; 5 - C(E)TF/RP®D3/014235
-C(O - NH al kyl ; -C(O)-N(alk?(é or -C(O-alkyl; 10
"Rl is hydrogen; phenyl, alkyl~or al kenyl which may be

unsubstituted or substituted once or several tines by

hal ogen; o 1 ; -NH2; -Oalkyl; -0-aryl;
“NH(al kyl ) ; 5 2?%%%1 kyl)2i  mor phol i no’

4- et hyl pi peréﬂzNﬁza or aryl; or Ri together with the
Ar-group forng mhydr onapht hal ene-, i ndane- 25 or

d|benzosuberane ri is hydrogen or alkyl; 30 n
is 1,2 or 3; é@dNﬁ)ﬁlﬂgﬂ)ml ogi cal |y acceptable salts
t her eof . -C(O)-NHy;

-C(O)-NH-alkyl;

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

-C(O)-alkyl;

R1 is  hydrogen;
phenyl, alkyl or alkenyl which may be unsubstituted or substituted once
or several times by
halogen;
-OH;
-NO;
-NHy;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyl)2;
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 is  1,20r3;
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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Still another enbodi nent of the invention are the (R)-
and (S) enantioners of 35 fornmula |, wherein Ar is a

whedoedavyl group which may be unsubstituted oPCT/EP2003/014235

substituted 1, 2 or 3 WO 209?4 054999 PCT/ EP2003/ 014235
-14- times by hal ogen; phen al kyl; 5 -0-al kyl;

-0-phenyl; -O(CH2)ri O; -0OH -NO2; 10 -NH2;
- NH- al ky g\);(al kyl)2; -NHC(O) -al kyl; -S02al kyl;
15 S@N S2NH- al kyl ; - S02N(al kyl ) 2i  -C(O - NH2;

- O - NH-aIkyhalOQD,-C(O) N(alkyl)2 or -C(O-alkyl;
R is hydrogelgl1 5R2|salkyl nis 1,2 or 3; and
physi ol ogi cal accept abl e salts thereof. 30 Yet
anot her enbo nt of the invention are the (R - and
(S) enantlorrer@amgrl formula I, wherein Ar is

benzof ur an- 2- %—phenyl,
-0-(CH2)y-O-;
-OH;
-NOg;
-NHo;
-NH-alkyl;
-N(alkyl)s;
-NH-C(O)-alkyl;
-SOsalkyl;
-SO,NH;
-SO,NH-alkyl;
-SO,;N(alkyl),;
-C(O)-NH;;
-C(O)-NH-alkyl;
-C(0)-N(alkyl),; or
-C(O)-alkyl;

R1 is hydrogen;

R2 is  alkyl

n is 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 is benzofuran-2-yl;
isoxazol-3-yl;
pyridin-2-yl;
pyridin-3-yl;
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I soxazol -3-yl; 35 pyridin-2-yl; pyridin-3-yl; WO
2004/ 054999 PCT/ EP2003/ 014235 -15- pyridin-4-yl;

wo eovans@9yl ;.  pyrrol-3-yl; all of which nay bePCT/EP2003/014235

unsubstituted or substituted or 2 tinmes by 5
phenyl; or alkyl; Rl is hytdtogen; and 10 R2 is

al kyl; and physi ol ogi cal |y acceptabl e salts thereof.
Such (R) enant gers are, for exanple: 15

(R - thloph éﬁcarboxylic acid
2-[(1-benzd®unahw2 yl -ethyl)-amni de] 5- hydroxyani de,

(R)-thi oDhﬁWI 1291 !gf@gl%l&}é) &y ﬁ&l.l?s@smgédo&y%%teﬁ'i or 2

[ 1- (5- phen -am de}
(R - ﬂhn@ﬂ%ene 2, 5- dlcarboxyllc acid 2-hydroxyam de 5-

[ (1-pyridin- Zpﬁéh ebhyl ) - 20 am de],
(R) -t hi ophene % di car boxylic aC|d 2- hydr oxyam de

5-[(1-furan- Zﬂvﬁ-ethyl) am dej,
(R - thiophene 2 5 dicarboxylic acid 2- hydr oxyam de

5% yr|d hyl)- am de], 25 (R
ene- %? oxylic acid 2 hydr oxyam de
5- {[1 (1- nethyI-IFprrroI 3-yl)-ethyl]-am de}, or
gﬁ? t i op e- 2, 5-di carboxylic acid 2-hydroxyam de
(1 pyridin-4-yl-ethyl)- amide]. 30 Such
(S) - enantloners are, for exanple:

()a piky ch'égﬁb}%ébﬁlb@%ﬂebﬁ aci d _
2-[( benzofuran et hyl )-am de] 5- hydroxyam de,

(S)-thiophene-2, 5- dlcarboxylic acid 2- hydroxyam de
5SI{C[hJ(ROEBnaﬂ@(ﬂMérsiaﬁ@ﬁﬁmhm§1ez yl)-ethyl]-am de },

(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},

(R)-thiophene-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)-ethyl]-amide}, or

(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-4-yl-ethyl)-

amide].
Such (S)-enantiomers are, for example:

(S)-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},
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WO 2004/ 054999 PCT/ EP2003/ 014235 -16
(S)-thiophene-2,5-di carboxylic acid 2-hydroxyam de

W®G2(404054997 i di n- 2-yl -et hyl ) - ami de], PCT/EP2003/014235

(S)-thiophene-2, 5-di carboxylig¢ acid 2-hydroxyan de
5-[(1-furan-2-yl-ethyl)- amde]] 5 ‘
(S)-thiophene-2,5-di carboxylic acid 2-hydroxyam de

T E T —

5-anpidel; 1- met hyl - | H-pyrrol -3- yl)-ethyl]-anide}, or (9
() PO, S U AR A4 SRy S RIS y ety

[
erﬂ%‘gF]nent of the invention are the (R), and (9S)
en8pthiopdns- 18- dichforliGackd 2-h§droxyamide 5-[(1-pyridin-3-vl- -
(?%t g]i gﬁ]ene- 2, 5- é)i&glar boxyl ?c g(}:,i d 2- 1[[(11_pyr1d1n 3-yl-ethyl)
(4- ﬂ hoxy- phenyl) -ethyl] -am de} 5- hydroxyanm de and
(2 $¥)L-ﬂﬁblﬂmme%-ﬂic5rhl?k¢1&{é;?tﬁd(&ﬁbf?r]oﬁ?érﬂige }5-{ 5[1—(1-methyl-1H—pyrrol-3-
- - oxy- phenyl)-et hyl]-am de -
h?@r%&&irﬁﬂgg&% Yet anot her enbodi nent of the
i AVEHhipplene, 3-Hisarhospeswid dhydivsyanide S6l§ ipgoitlin-yl-ethyl) -
maayfigcture of the (R - and (S) enantioners of fornula
I, by reacting a conpound of fornmula IlIl OO S HOJ
OR3 1I1I, 25 wherein R3is a nethyl group; with an
en2pancher dnstdintepidfehd Myent®n {rSthe (RF] M1 @ ehBfiomers of
f%rnullgl [11-A A-C(R) (R2)-NH2 30 I'l'l-A ~ wherein
Ar, R4 &nd R2 have the meani ng defi ned herei nbefore,
WO 2004/ 054999 PCT/ EP2003/ 014235 -17 in the presence
Ol R ARl £5 ARLIYAKOLRI. (4-bRerti) DrEnfiPTRIH AL 5-
hydroxyamide and

(S)-thiophene-2,5-dicarboxylic acid 2-{[ 1-(4-phenoxy-phenyl)-ethyl]-amide} 5-
hydroxyamide.

Yet another embodiment of the invention is the process for the stereoselective

manufacture of the (R)- and (S) enantiomers of formula I, by reacting a compound
of formula III

111,
wherein R3 is a methyl group;
with an enantiomerically pure (R)- or (S)-amine of the formula ITI-A

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

wherein Ar, R1 and R2 have the meaning defined hereinbefore,
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> N)-tJ/ _ ~ O A HR3 1 |I 5 which is treated with
hydr oxyl amine, or its hydrochloride, to give the

w0 e®pesdve enantionerically pure conpound of PEDEP200E014235

I; and if desired, tranform ng said conpound into its
pharmaceutical ly acceptable $4rt.  The pr esent
conpounds of fornmula I, or a pharmaceutically
AHGRP E?el@érﬁ:e oph Eulfam%ra%ﬁ{fatmg]a%eﬁlﬁtb gree peampoadd dfifoanyla I1
known to be applicable to the preparation of
chem cal ly-rel ated conpounds. Such processes, when
used to prepare a thioppene hydrogam c acid
derivative of thgi deﬁqu gw a
phar maceuti cal | y- acgept ereof, are
provided as a furg er Neatu\e th®invention and are
illustrated by tﬁ fdﬁIOMAng reprggentative exanpl es
in which, unless otherw se stated, , Rilland R2 15
have any of the neani ngs defi ned her ei nbef or e.
Necessary starting materials maybe = obtai ned by
swhivhias tegtebush bvg@xwlarr@mg anite hrdreehlatids, to giye the respective
P et ﬁ{ek‘amﬁuréy&gyoéﬁc%ffoﬁﬁmt &ld al s is described

I'ng non i ng exanples.
Alftdesirest; troefoymingseksisconypasndriniority Hhatreaqearlgaﬂaraéceptable salt.
obt ai nabl e by anal ogous procedures to those
illustrated which are within the ordinary skill of an

orge gi‘&ﬂ&% fp%hndgg)f forchuf o4 ﬁflﬁh{a@éhtilﬁﬂ)hMeﬁt@blekﬂﬁthereof

production o ounds o nvol ves the
; ewe o BreBrred b B BEOGHS {%le 5 1 pipables 1O e Biatgtion of
>khé‘1hi@aﬂy°fela‘tbd:€0d1ﬂaomr Sidh pﬁdbces%s, ﬁhd’l Bdnaveepdre a thiophene

gilyiqo%%gcgéca gerw é?e Igf gﬁ rrgu ri?ﬁf? pgl?trrg%%gﬂicall%%cceptable salt
witidredtyate pxyvided aven funthieh &atqmc eéémevemnoa agduamﬁlluetrated by the
b?&gwp;[g ?elp';& L\%]e}éaagﬁcﬁ lih 'vfl‘gclp 'ﬁ'i'xlész{‘otﬁ@rvh&e{tﬁt& OA¥ @Atand R2

or et hanol

© Byl eemtingdr o] Rdinbobes. Neapyer iatting mpgseials may be
2%@92[119&149}9 %aﬁ@ﬂ%ﬁ%@é&yr&léfz%anrc:l&eﬁﬁst 'Iﬂh%aﬁrepir‘@mﬁn bf such

t t d. at et

T N W ST

S odicumatively hipteasegy stiniiganatenils germbtainabigby mydogmuy lpaoriedieres to
%?ﬁeélgusg g{eg 3 cfhb%re Wh?&ﬁ%dorﬁﬁﬁgf s%]ﬂ)fya a(ﬂ arﬁ@@hé?ﬁ t

i A an organi ¢ SOl
exanpl e an al cohol 1ike nethanol or ethanol 5
QPOU%%] gxfefefn%arﬁiéﬁoalfo@{& o8R&IRof EoHP SAAD VU EkS foRnula 1
rmu

the fo
involves the reaction of compounds of the formula II,

0] O
Ar H \ / P

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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wherein R3 has the neani ng defined hereinbefore. 0 0
S HOOR3 (IIl) This reaction typically involves a

W0 M949549p9 one- pot procedure. In the first stepPCT/BR2003014235

carboxyl ate of the formula 1Lé_becones activated. This
reaction is carried out in a inert solvent or
di luent, for exanple, in dichloronethane, dioxane, or

LR %@yxdarn%@mgpgeﬁta@eaﬁa %ﬁ%e@nﬁeeﬂrio %g‘a' &aA'sﬂgaue base is,

trve

ent
fg Esrapipl 4 algphalety) fomarpmple, sesiumyapthylateadngead of generating

HYapsstylinink 9f HRH iMniHRG JefRE tsé[ﬁ?até’l? ahdl %a@Bé Qerﬁféq a8 solution
i norgani ¢ aTId chlorlde for_ ex o)

c‘HIaqur%?énc ¥k & Oérﬂ"?%‘i’ cd@, alqopp %n T sﬁm\a# i de
forned by the reactlon of the aC|d and a

| orof o S 1 sobut hl or of or
SCvPoRulso DL forhiif of ps SRR £ e PRe o fopprulp 10
ahl?éiliusthsmpanngﬂéﬁxwddptmﬂnﬁforean active ester
formed by the reaction of the acid and
N- hydr oxybenzotri azol e5 the corrgespondi ng
car bonyl i m dazole to | the reaction of the
acid and 20 N, N -carbo | e; an acyl azide
formed by the reactH of \ Oand an azi de such
as di phenyl phosphoryl azi de-: | cyanide forned by
the reaction of an acid and a cyahi gel)such as
di et hyl phosphoryl cyani de; or the product of the
reaction of the acid and a carbodii mde such as

1Y ‘féagﬁgﬁ(yﬂf%g? glg&{dé osEept Se- };&rﬁg%rgpln dl - gTst steg the

reaction o oxaz

presRess plcthe dprnada IHW@CQIE%&CE‘&#@ -Thigreastion ’élff‘rrled out in an
?ﬁ%mgalveﬁo%trar&ﬂu@@@ forC t%%\iﬁl@le? Nid ydlamoﬁfm&ﬁhl%w aﬁaxaha or
e S an enantli gneri c ure a
SR GRRa A PRIy ERDSe 1Gloe (PaFng BTing. ADitfly greactive
tdl‘ﬁelva‘ﬁmﬂoﬁgl dafliinddr exwnple,neiqt halide, fstdednipbe dmecyl chloride
i Qn, . at t t
ng) dllﬁ%{i] %5} tgﬁprg;réglt%blr(gr@g rag%cpé\ﬁic%/ g 3901%?1[118 attaﬁi aﬁ‘éhé@ fo? r%Xample
t‘@m& shloride; Armixpdravpyinde 0 esmer@eﬂnlnals@el fokmed by the

eregctlc;nr 6@1@ lél:l@rﬂnﬂ% I0br b nSeP §L%ya‘§t1mbﬁ?}mcﬁl%r%i/m9@ an actlve
add reaction n1xtur%‘ hese net hods éﬁ
) qnol an

ortnaedttryo%lé reaetipn gfithegcidipad gphenplsuch as peat @ro
rra&itlhedﬁef &fmteﬁeb mt ﬂé@&kﬁl of tlﬁrﬂcd:BSndiiN 7} «hfal) an@@t@iamia the

mas 1i m 5 an i e i0 e acid and an
E%kﬁn%é(}ﬁlﬁg Q6 ldﬁﬂ);n?h’u{\s?ﬂﬂw azﬁé & aa{ 2pcy%ﬂ§|e'f8ﬁ19<lhcfby the reaction of

| 311 afidtandea geanids sush 1éthy}p osp horyl cyanide; or the product of the
reaction of the acid and a carbodiimide such as dicyclohexylcarbodiimide, or the

product of the reaction of the acid and bis-(2-0x0-3-oxazolidinyl)-
phosphorylchloride. The reaction is carried out between -30°C 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
hereinbefore 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



10

15

20

25

US 2,680,731 and J. Heterocycl. Chem 28 (1991) 17.
These nonoesters are usually 5 prepared by selective

W@ apanifvrati on of the diester or oxidation of PETEP2003/014235

correspondi ng al dehyd, but other nethods may be usef ul
as well and are well known TG"those skilled in the
art. Enantionerically pure am nes of the fornul a

g%fsf 122%1)‘?? % PEI(’E%@BRQ\AQT e olr%c%egrp gleraﬁ%ynﬁva t ‘T@Eg:\wg xvi

bend X0/ 2p Geprag Bdery Vstlam Stuttgapy @rﬁ@élfm@@héﬁbl%y nt hetic

chem stry as described e.g. in J. Am Chem Soc. 64
(1942) 477; J. Am Chem Soc., 105 é%983) 1578, .
l—@nmpgunds of dormayla III qu)@lpg:n g dn chteratyge; as f@ example in

%)80 %gi- a§<§f' HR@IQ)%WI CCledth, %Q 19’5‘1)“']9 meﬁd&lbﬂoe‘éfers are usually

dElfeiP?’q“(@é bharlestits é?%‘i?&ﬂn Bgﬁleéﬁ%&‘ﬁ SF 861%% ‘fﬁ’é Hrresponding

eﬁlﬁ@ﬁy‘d@ BRf Sty diethvts pragdeduets aasyellf ard eveawgll &nown to those
enz | 1? separation of racemates as described e.g.

i B and Voss, E., Applied Catalysis A 221
(2001) 145 158, and Iglesias L.E, et a

r?tlo%(iieri)cg E%BESK %h? @(}rﬁgﬂg Ag-@%ﬁl R@YJNI-QJ}n which R1 and

pr eparat.| b
cBﬁ'deﬂd e meamg debinad |harembef<§etaﬁ% COIEBIEHE waie}ﬁ or can be

09%9%% s\?éqrécfrat’(? f&@ﬂ%ﬂe@of Mnﬂ&tl&h@n@try% c@scrﬂfmed elgHmAJ’ Am.

NCReRs ot KB ARG T g SR e IR o Ao B et
2BidREPAeddshah. Ldie 10 qrood) aSSHSSMEademm anmhasnxf |thel éngtrrivg. Ar-

b@?pﬁ)@ﬁg)eﬁgﬁ: H‘év hnlgf and & RlaRhRCdeied HERHR O Yan be

0oX
t e¢pardted ;&ito@@ac@ﬂybmers g‘f kuwn prQ_qedgliep ¢ fgr @@ﬁ@lglf@ﬁymatlc

a% I_F;Ea?:ﬁuqtnf't L X8 %Aa%ésl 5@ de fibed e.g. in Rasor, P and Voss, E., Applied

The d
0 lﬁatqj)gspseﬁ QZbWOQh)EYQSyb"gKy 6‘!“9 %gi‘él g@ g @ éy_%lrgr? rArslyr(le*lmetry 8

P@@ﬁﬁ&g@ﬂﬁé&@4235 -20 protecting group. Wen the
protecting group is a benzyl- or p- nethoxybenzyl

group, t he reac rried.out i h

#b} nerAnotharps f:rr cﬂa@t fgﬁthezﬂr%mﬂoq c}/ n‘&&uﬁgg o(‘: the LfOQmula
etlhs':\ﬁﬁlde ioectiBR oPE@apAGRIsef tike fophide TWet al cat al yst
such as paIIadlun1on a suitable carrier such as

carbon, barium sulfate, or barium

O O
rR1 R2 S

N \ / NH
A /
r H 3

N

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 the
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5 carbonate, at anbient tenperature and pressure. Wen
the protecting group is the tert.butyl oxycarbonyl -

WO eooup54999 or a silyl group such as the trinet hpCBEP2003/014235

or dinmethyl-tert.butylsilyl;group, the reaction is
carried out in the presence % acids at a tenperature
bet ween -20C and 60C, preferably bet ween 0C and

anbj e r o yis e Rl Yt i 1
I”R;a eg{f%gig gi‘o - %ﬁj liffe I&Fﬁctﬂlgt ﬁ?vlé gat b %b%etﬁf)xybenzy
diretprythe gedstion @arrehdocxtane a hyrirqgenellmﬁ) i an e@@rt golgentcpurly as an
dh GHoPLiR aﬁfet}ﬁﬂe oMol ﬁethe &Qés@ﬁée' 815 Bty B‘létzﬁ cBtafjist dlch as

group as t e trimeth i_met h
Ceallacisen Y| yitableo gprrier h@cﬁe%tc?‘%ﬁ’nc B osulf%te’ or barium

CakbdiRee, @timbient fehREAERNGR Iﬁfessﬁre Whiar the @rétectingegrdup s the
tﬁrst{)dlumfluorlde of tetra
a

PG T G o1 Eh EEPBBTHarb, (o neisiL- or
néieesisdtért puglsilylpgroupcthe nepcgon ispsrriedar id Sheprepaice bf &cids at

V\%E tteprﬁg Irattu% %%Rﬁ‘eeﬁl Z%B(tl %Idl !5('51’(4C aﬁ‘@i%rﬁgig?«;egﬁ do @aﬁﬁjc[ Gfbient

gr oups ~ don' of a_cer
piteutperatumgTbc etig, majt hep Sphl@toecq fibygr frsacyd g an éltifﬁé polvent
n?f:? Q¢ aleﬂ'fgl BHePEF Blokak, BEGHIIR0 hetRRRId 1ﬁdilcl'@@ﬂ&€é‘ﬁl‘ﬂﬁ§ When

ormul & 'V are obt ai ned fro the reac
UpBIOHSENG SroORBimA AN GoEP REnes Se RopE I ppr dimethyl-
(ﬁé}t bd»ﬁylﬁlhfl %r@@ma ndad@font & hles el @arNtd Habil thy frébence of a
rein

r ot ctl ro

dﬁ%%rll %)dlrc‘fbwé as-lsHFianP Zfélg{lﬁg Q¢ etrabungga IliIlB 31[1 ﬂuorlde in an
t mnsbbzpnnmhpstdlqtﬂmamhaae Nnt ntcesshnlrmll Bwteéq;tmg igeoups Y are

ﬁﬁ%llea%ﬁhoaﬁl érgg%s ?ro'?IﬂZa 1Y &S MR ﬁféti’eé’tﬁ}& bf &k Sroups
r eac I's carti in an _Inert solvent or
dienie allow tlegr u@%@ﬁﬁﬁéertﬂlﬁ RIPEesTiRg STANPR AFer Paplestingegronps Y or
t §thePR¥EI0AE BF fidparafioh RBed RMRSGPR&L. Of an activating
agent. A SU|tabFe reactive derivative of an acid is,
for 30 exanple, an acyl halide, for exanple an acyl
ctibapodadd of Medntly Ihare ebtiinednfrofm the rédoxian el aoMp@mds of
Pﬁ;%?$2g03/014235 -21 acid and an inorganic acid

for exanple thionyl chloride; a m xed

anhydri de, for exanple an anhydride forned by the
reaction of the acid dOa rmate such as

i sobutyl chl orof oR ter, for exanple
an ester forned by
phenol such as peptafl

of Eﬂ$ acid and a
with a compound of the formula VI

an
™)

(VD

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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5 active ester fornmed by the reaction of the acid and
N- hydr oxybenzotri azol e; an acyl azide, for exanple an

w@2iodo54907 med by the reaction of the acid and BCI/BERI008014235

such as di phenyl phosphoryl gﬁide; an acyl cyani de,
for exanple a cyanide forned“by the reaction of an
acid and a cyani de such as dlethylphosphoryl cyani de;

h d f _t.h
e i deotsger auecrHigRiHER Reublo sRbht BByl mixed
t dvhypridelufot esdmpleeary ealmdlrxdn fgtmcch éYathe deagtign of the acid and a
b&ﬁo&)’t}or%?e s?hcﬁ)%l@‘-fgghg}l @Pﬂ%}ofoﬁﬁz&é pJ?PchllfQ Qit&r 'f&leexaﬁrllﬁfe an ester

reacti on
clonmed barrﬁlleye%quoarofb@p efidomd PrPhleH%l %Jéboq@opeéntaébwrophenol an

C&Hﬁ%’ Biek Mimb&bpefedadiRdnt dFehe 564 bhd Nnhycﬁbxfﬁéﬁzotnazole, an acyl

gzg%g%%:e%rﬁ%p e:aengarlgfﬁrfghge% ﬁil'lte\e/rgattclt lg)rr]lag#%ﬁ%ﬁctld and an azide such as
t gipRedyldhos hoﬂ}h efide; Rt ehx;rbl Syaaich Vol dxakapbara cyanidd 6sened by the
f ’F?Iél tlée ?éﬁiéls ng %}deaa%{ataled ‘%!h?lhﬁt)sg%[ok’)g 'E%Iﬁﬁg dr 1‘tl?er roduct
asf tﬂie seactibe df the aeldgandma;ﬂybmdlm;ih Suéhhﬁétdn@@kﬂne&éfrarbodllmld@ or
ofga a(%l]&‘:t‘ gﬁfp “?e%;tm}{ ol3. t}?éw acil and Py gz-%fc@-’a’aé}é@ohdmyl)

apllc of the fornula V are prepare .
f poospboriblaritie. Thet H&aqtion iy a;alrrredby)ut hWS?fysw BC T 60°C,

C%}gﬂeﬁieﬁﬂy‘i atiBfl %EIOW‘OC@‘ ThhBe Béﬁ@h@'s}l/é})l, %o oﬁﬁdi I’\HQ@‘ adﬂléd to the
end on the natur& of .t he

AR GF G0 LGOS A REACY TG B e FEeBne , owly
hhﬁuﬁé@ senobieat teﬁqha%ﬁre These exethgdsaare wiell ihowm to those skilled in

;%)t(l ﬁ'leplél c1dlI vgl]rl1 egfr;g '@? th syl}tﬁgstlsagﬁ JarHFHeQ)égrugéﬂ g{apeptlde

rrehdmamm' apdescbdilanalg. Hmlbnn-ﬁge}’il,s Methedan, toygangqcbqp(?hemle >
lgrﬁ?‘f‘f érgvapﬁ z&@&lrsb g@rl&%le' n the presence of an

aC| or exanpl e ution of hydrochloric acid in
an inert solvent such as 25 diethyl ether or dioxane,

0CohpduhdobPaeebimuRY drd prefired fioho sahpaimeds itbea fdRBuilsII by

hm‘i’re@fé%o?@é%gﬁﬁérﬂﬁ@ﬁ%“ésﬁ?%e Byl e O depend on the
c &bﬁﬂr@’ of the geduaR3. JAhER BB isn oretipll at ethyhgronpaths éactibh & carried
{%{ngfhe P?e%&bce%%a bad ﬁ)?%x%rﬁglte ]ﬂﬁﬁﬁz Ilogdﬁeagddldﬂff thg@ﬁiﬁlde, or

SI's” are conpat r oups
Rpotals:nu yskoxie im an Hpert salventedr @iueflhefg’é CHHBRIS smd’éleﬁ’@tlo or
Jh HAOL b\ﬁm‘ﬂsﬁﬂﬁ aQErt BufeEicipNthe 36 ciBhA 'il@éirﬁéd bt h @he/presence of
er rrethods ﬁg&aratl n.need to Lied ‘gn)( h
Aﬁétaﬁ@* o SFEH o7 of BYATPRRIOHF dp i 1bnegy Solvent such as
réﬁﬁer@fr dﬁ(b@né Qriiflaordacétiy dciteinr chaldbrc(methﬁnea When R3 is a

V. |
: Z’"E%V?‘ a0 e Eeae PO Surie i o R BER Ty g besence of a
pmobkduete] citalysthach ias pallstiep, ort platiwan tmwy Saitablotarriehsuch as

g%%méh?NXt H&%&%gﬁ@f a@&é%tﬁ@&s%’fhgﬁml id :ﬁ@%&fn ReibIe mﬁ@iraﬂl' g@gups R1

I'n an 1 nert uent, r exanpl e
dioe R2oknosssastveheae theifentures o @Fsetgéﬂ%ﬁﬂfm% purihe psage Aa Certain

V@ 2004 6B s 5 Gt et diRSd sk p2efarationdhebd @@B@ﬁ?ﬁ)h@ﬂ an

activating agent. A suitable reactive derivative of an
acid is, for
(c)  Another preferred method for the preparation of compounds of the formula

1 is the reaction of a compound of the formula V with hydroxylamine. 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
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exanpl e, an acyl halide, for exanple an acyl chloride
formed by the reaction of the acid and an inorganic

wa@eood/ostbori de, for exanple thionyl chloride; BCHER®AI3/014235

anhydri de, for exanple an anhydride fornmed by the
reaction of the acid and a 5“thl orof ormate such as
i sobutyl chlorofornmate; an active ester, for exanple

o SSLET e LOLTRE Y6 RERELION Rkt RErhA 80th B i, fo

opheno
f a;ran‘qﬂie layt atyidalidgdoi orample am@CYhéliﬂGrléfn fprmed by the reaction of the

a01 darn;aXXP egz)g%?ﬁ acziﬂliechl@fqdeacﬁ()k ex%ﬁ‘ip@ee thlt)ﬁ{’l eKIBRRE; ea aftixed

azi de react| on of the id azi de
sardtydside, pﬂ@mylepmgph ide fgpm b ed@%,qtme thgeact and a
T Hliofeime s@ch%\é%ﬁb@@yl chIoE‘&ﬁrrﬁh‘tei headRersag tfd)IOékaﬁi‘pleaz[h ester
acid and a cyanj de 6#% gg C% %PE{] hor ani %hol an
oforped byy %J@?Ctl%‘fo g% 8 a%sl O40Phe
C adtive diteifoied bo Iﬂh@ﬁ:adicmy(ﬁﬂ théreciy hod Nah;zﬂnoxyb:hezotmazolt, hag acyl

t of t
bP@gf( %orog%an@ eg%{aea(ﬁ %) 1? §)y tcﬂehreggt glr(?lncgﬁ |ac1d a(rj\d an_Fﬁlde such as
r é@énﬂphwhwi nride aouacyb eym oxs@@m;ﬂ@ agy@)ide formed by the

€ (r)e%\c/tef@ﬂ ?f] n é’cuﬂncpﬁ cygi?l cffé"gugl?ﬁs &1@’ch§fsfﬁl Wﬁ%ﬁﬁ@ or the product

amne 1S

u
: eﬁﬁ\@rra'rm@pe ok Gescncicbind ﬁéarhe@limlé@@ﬁgfl s dqtsylcatbodiimide, or
r@HHc'fte of Sﬁ}% Q‘éﬁdﬁorr]lagifuﬁee%dcb aibi 1884 2-0x0-3-oxazolidinyl)-
t en‘p e nmet hods .are we kn e o
slPhP#Pé‘e ?ﬁorﬂ iﬁ? TeRetiosy ith c‘iaffarlméJ Rt ggﬁvteﬁ%ds? B?%r a4, H0°C
S)tﬂﬁ\kkﬁfdnﬂy af oaiices0%s Inghe séconpappi Hpdrosyleming isyadded to the

SRR ot OO Pl By o i
araﬂjustedh:d) embRit fahpevature frbmemetbpéf ae veel] kpevmda these skilled in
fteﬂﬁlbﬁ%lh?fé aft Iﬁ&ﬂ@@é"ﬂﬁlsthgfs LfAesis bpamida ds \iséd iR §eptide

syn% esi s o acem c conpounds di.ng.t o net.

( ahemishy as desribecin g ) Qﬁvﬁnwﬁ@,r BbRIEP A HEGgeR fhemic”
f argmxar/ Pan kR 4°83)soMpRlidablewhi ch R and R2 have the
nmeani ng defi ned herei nbefore. The racemates can be

separated into both enantioners on either the stage
Of(d) he Yt nabiher gaefetrsd anethddk for Swupspastion afscoipravniy of the

o o% Snzﬁe&? sﬁ‘}t}'lgsrk S3hcRfic Q&Bg%ﬂ@%cgﬁfd&grte MRARSLARNYD), (),

sem preparative or arative
saul(e) ap@im@ @gemmnmf thefarpulecAs- @éR gﬁ{%l? which R1 and

Phesksve tht trﬁ'ea%ﬂ@ @éﬂrﬁdq{e‘ﬂﬁﬁﬁ&ores@hte aRdetn 0@t dagidthd Séparated into
active stationary phases incl dﬁ{e t are not . limt rs of
t d)otlgr,,epaxétg)n(lgs Pu E{Eﬁé’gagw? Pré)ld.bl s %ﬁh&precurso

Bak@hila I efHelbepaeti®s tal be pafornadinnedirematographyCm amamillytmal
g%/e%gsgé?\g%g o{ggﬁe{ég A élﬁ %nﬁé}{\ gMdeD&#ilcaﬁ?%&ﬁls sﬁﬁoffzg'y phases
sepidlt aitable ebientn énttabicrepmaﬁa activestationaryapesesdaciuds, pat are not
t I'lﬁn{tgcf g)atsilg{l] (ﬁ% @IIP%{ M&P&f ChiraPAR YA, fBaRéM), cellulose esters

npoun f Qg ther Wi t
op cabingater (6 s CRITRIGIREL, B2k iRty & F KoRMapaly Jgice or

0 rClQHt‘él @] aBﬂ(e‘fP ﬂﬁhéﬂﬂl@cﬁo@s‘ flot: E&&epﬁhﬁ&}i of ﬁﬁﬁﬁbmrs can also be
| beration

pglqu a(eégf fQ,rénaélggﬁi./f (‘fl TSRS OEPYRR [Om IEompounds of the
PG‘B&IEH&OD%g@&&iZS\'&th 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.
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23 (e) Conpounds of fornmula |I can also be prepared
wi th nethods of solid phase supported synthesis.

WQ2@4/0h99phenedi car boxylic acid is reacted w tPCHEP2003/014235

hydr oxyl am ne noi ety (-ONH23_bound to aresin, e.g. a
Wang resin (Wang-O NH2 resiTi, supplied by EMC
m crocol | ecti ons Tubi ngen) to forma resin-bound 5

h%gct e %?‘?ﬁ fg%%r}guﬁi% ah %(5@ ?E% 9‘1&}3&“@ A@%‘?&Sﬁflsghd phase

nelphoded ofsyrahesd% Berd hiapharadicorb axliel e aeid b1§d xiegctgd gwith a
M&gﬂ%ﬁ% o&/ﬁt {‘@dﬁﬁzﬁ %rouﬁa g@'&' ﬁﬁi'ﬂe@ g QeI resModWang O-
T QX

| NB@rrasindsuppbiad PM@MGIIPW%CG ifél@fl& l%geg;ﬁog naaﬁésl\“ Hound
PRI akd. Tﬁ@\ seconildi &dbdic a&lh&nﬁlk:@al\d &g&t&f with@n amine Ar-

G oo 3 D bR S o

oHoulbd’ri -9 I“Msyhodknl denerginisahdyi €hemiednd elsaKU fleandTK¥/2. After
éxésé ?éepl})g%ld g)%a%r‘;ic G&4 & Bb 4 edfffo%q é]?é’ soh'dcguyﬁortp'fhls can be done for

npounds acco

exaels withriERA Gypially,rihe Kisatagr f dic ysspramic acids Is achieved by
pg?ﬁé‘ HIRGEULE iR H@ll@g\ffﬁpg@}gl BrA3h tcﬁchl(-mﬁnétﬁir@ in the presence of

rmaceut i ca acceptabl e sal 5 refers t
CBHYPRORYD ﬁ’éﬂneééla@%%|t‘FmB?Fa§%F tgleo?m G BER |Ctan°ﬁ purified by
SBCIMSiPAdcedsetyal n t he biol ogical effectiveness and
properties of the conpounds of fornmula | and are
formed from suitable non-toxic organic or inorganic
athel SOmpomrd;amardmg tiorthe gassent inberges. m&aaphtan the form of their

achgm%ggit fh &é&i&a%# gk dﬁlgt Q:?%l ;&%hl\éggl&{cwnacceptable salt”

organic a
hyaﬁm b omn@eretmnal ahlylcnd@htm galtscord baseradditiqne salisi that retain the

Hioﬁ%‘i@a? efEltRenctd dRAOSRPAHIE 0AGhe cBRPolNES b f@t@hfa Talid are

derived from organi c acids suc - . . .
{ EyreA dzaum PeALe AER-AOXIC BTERBIF QT dRORERRIC Ak REREEIG Yripgreanic
abhgds. Slal?ﬁ@ld Kidaddtios lstﬂﬁlnlikﬂﬁdea:hbsh derived friom morghnicmldssuch as

actic .a unar i S
bﬁgcgroglblapf ia%lﬂ ﬁ%cgp‘?roqlﬁ éif ﬁy 9 iod?c 9 1(5 r%%l hF gad B acid,

OSG er ve

aphmplhum apidtaasisnitmg acsé,danﬂlmhamjderqwdt@mmgamaﬁﬁdh puphn as p-
cg{l%'s fotric é&@@aﬁt@ﬁ gEldeﬁl%mahgsulﬁ)ﬁfcra%f@BQﬁﬂcaa{H@ BhdRic acid,

I OXI em ca fication
pﬁléli’lm@uﬂﬂ@a?‘rﬂ dansis aid> fumagic acid, apd ghe likg oSagrle ppse-adgition

asdIRGRA LA Ehose |dEr1{félpﬁ°ﬁmt &nﬁféﬂfdﬂcﬁﬁhdsﬁﬁh sodaimh shd, §@ternary
obt ai n.i nproved ,physi,cal cal

oBRHSEEE BIGHARy Sitthat oy SRS P GURFRY (oppotitin ydroxide.
C Qi ohiditlival m&eidicatiorgof a ﬁ]mﬁﬁiapedﬁcal @mpaind, (i.e., a drug) into a salt

Ph , ,
ot B R R 88 phalnRa Al Gl GBI gpyoveg physica
Aand bqhelmcabﬁtabﬂﬂéy mygmoplpuﬁw eﬂﬂwabﬂl’f)ﬁ readpiekihiiiy eeft fagapounds.
CQpPOsi L AR, €pNER A1), %a@ma&lﬁﬁ&ﬂageéa%@ Eqhlsya®f aak i v&ivery

anount®of one or nore tionerical 'y pure conpounds
ofFysterRmgtned-» 19r5?5a4}rPiPx19l§r3él o 1ar maceutical 1y

acceptabl e excipients and/or diluents.

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

and/or diluents.
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WO 2004/ 054999 PCT/ EP2003/ 014235 -24 According to a
further aspect of the invention there is provided a

wore@ioOMYENt contai ning one or nore enanti omer PCHEP2003/014235

pure conpounds of the fornmula | as active ingredients
together with pharnaceutically acceptabl e adjuvants.
Such nedi canents or pharnaceutical conpositions rray

Do 8 P AL g B UL B R

exa
SGPE@'P@%& ong Ayl Biovh snrmtlostmpelhs pmfscorflpoumhr efihtherfatmula I as
| Rk@ed '119g}§d1€1'11§ Cioﬁ?ﬂrh@fg Wwith r[ﬁl\éﬁﬁgééﬁtlfa]@“ r;ébgag?a giug?qtis Such

i ntranuscul ar , avascular or In
s APqGagents %Eb%fﬁsﬁcelﬁlfér CRRARSHIN:; mﬂbbemprfoah suitable for oral

adﬂiﬂ'hhlsﬂritﬁiri @6 é‘}&inﬂﬂe Qd RibIeRd) lcofted GA1AQ) &’Fa 8! ca Elﬂ&t <’i}%ylu’clons
.Stration as. 8PEOS|t0ré Th ese rrmC

pr e Srl%ﬂ Mhs S‘&Sgﬁnsb‘ensl bPYERE b};“JﬁEFF]@Bes@PﬂQ ltnﬁelntfa"enous,
usacnmraﬂm’sgul‘an infdasasculde rdri HfuMbi) as a sterile solution,
pg@s{ﬁ%@ﬁgﬂ Bf Qﬂllu![%' ?(ﬁrr toplcaln odrn% #r%ggrg a? %@%ﬁﬁ%egfl éﬂr {,’rgzgrfc’l or for

corn eri V
s rechdljadmipistretion aj e suppgsiteryaThesehpharivkeeutizal Iblepmﬁdns can be

f @btai | @rod@Ssi e sf QbR
Qbt rf‘e)&a'W Pro@s: %géﬁhar dﬁng mis' 9t tr&i*ﬁ ett sognvenggp with

tabl et s, %‘ﬁees atine
c BPRTRAcsutilly sigext, drargaia orc arg@mcegarap@ Ifaeﬁosqax@rml ssarch or

Vdgﬁ(ra’iivhe tiQirédt, tal& éﬁ@%ﬁsacﬁsabrs its S8 28@!thd 1AL Qah'Wh&d for
}{%(])Is andthe endi n nthe aature of
ac

I, Bb 3 8*’e“‘r‘?’bs @értﬁ {55 cofte tﬂﬁ%’v Fageessing hgrd gelatine
r eapsittescuiitableverrias brabft%e]fatme @isﬁl& e, fdip:ihi’n?&, Vegetable oils,

S b o t t1ons and
Wa%%slfagsr g&flf %oqf dqriﬂgltd] SOI&I&]? HE t% ﬁb OItDepeléc#J 19§ 8P (ﬂle nature of
é’@fe?%‘b’? éub.ﬁtancam ¢daensjake . hO@lﬁderabklEiﬂyequmEﬁ’dSmfm case of soft

S Wl R &a@%ﬂﬂ@ss S@[t@ble cQerle?:?(ﬁ)mﬁlee rd?ﬁltcg%@lof Q81 @ﬁsd?qﬂie%rups are,

ol.l s,

Bl B nabebrse b Hlsnge
aff SpEPle Wéter’ bt &fiereb wegetable pil andiha §u1t?@ carriers for
rrm]_:qmvmmescae@tfaﬂ ékaﬁf;ﬂfﬁ ebMREl orefardenell Wik, | WAL, Fats, semi-liquid or

tting agents, enulsifiers, sweet ener s,
R R

avo salts for varying the osnotic
pressure buffers, maski ng agents or antioxidants.

T | ticall e

vglﬁﬁ %@ag%tgalagﬁgﬁﬁhggss%h hho %’E’?‘g Cc{&l;\% %é'le %%Esa%/olublhzers,

pfté Feab %ﬁtle&rrgee&omahsrﬁw b‘yeQﬁ@nenﬁg cploearﬁtel flayniangs, salts for
Lthe ds@iotia graddhRl

é” aosigo%ifg@ " brﬁg&guﬁ%edf %éﬁ@s gpgﬁ 9’%?"%9 ey can
%‘nf st erapetialiyva glrr_ée‘?%%e% 35 3

Croscar mel | ose 6 8

A preferred pharmaceutical preparation can be obtained by using the following
procedure for a tablet formulation:



10

15

20

Sodi um 4 Povi done K30 5 6 5 Magnesium Stearate 1 1
Total Weight 140 150 Procedure: 1. Mx Itens 1, 2 and

W@2000/0549%Ui t abl e mi xer for 15 mnutes. 2. G anedtHER20051€14235

powder m x from Step 1 with 20% Povi done K30 Sol ution
5 (Item4). 3. Dry the granulaion fromStep 2 at 50
C. 4. Pass the granulation from Step 3 through a
sdfemabl e nilhgredignsqui prrent Mg/Bablédd the Item 5 to the
mlled granulation Step 4 and m x for 3 mnutes. 6.
Conmpress the granulation from Step 5 on a suitable
priess. 10 Comgmumd 11 i s deg®ri bed igp Exanpl e 1.

ot her preferred pharnmaceyjical preparation is a
ﬁ?er o-suspZ\ﬁglngu8£a%ﬂS€ CZ%‘poundSE’Saccor ding to the
i Bvent i on. Croscabihéllose sai d @1 cr o- sugpensi on t he
fol | ow ngngaﬁ&.eri als were used: 15 An aqueous sol ution
of 7.5 % m3di¥ikd gel atine XF 20 (Braun) per injection
(di ssol vedpPofidbheKs@l with g pore sgze of 0.45 pm and

ayt ocl aved fil.ter custom nmade, nesh size 100 m,
filélter hol Pesd%tﬂpﬁ%‘?a%ﬂ? V\gshed glhss beads with a

di amet er offofhl Rfeighn and hepfo sterijjpsed Retsch mlls.
For the preparation of a typical batch 6244 ng of
conpound 1, as described in 20 example 1, were
weighhed. into two 50 M bottle flasks with 30 g gl ass
beads, dispersed with a spatulum and vortexed. Then
10 M gelatine vehicle were added to each bottle. The

bt t1 esieicts 0D hRXSSh o GARBRIRAR RN 3RRRHN ! um ni um

foil f |g2¢l protection. e contents was m ||l ed

fgr 14 FHYE the goyder mix gy Sien Inivith. 209 ovidone K30 Solution
mltem43uspensi on was then extracted fromthe beads

hth t ayers.of filter (10 2004/ 054999

\S%T/ EP%%%%‘OQ %m%epo%at%omter hol der, coupl ed

té a rBessphegranvlatén fpmcSrey 3 tHroggt i suitable AIGh Defitrhag.

tywo M RUY S i ' | shing,steps -tq give a
final vol um@éﬁsfggéﬁmgﬁﬁdﬁmﬁhﬁ%ﬁﬁ% g%cfﬁmgﬁforgﬁﬂmutes.

cBnt entomREess thearanatiphyonadited § on beuitdhlTpmesy 11 whi ch
corresponds to a yield of 95 % The m cro-suspension

s diluted with 18. 5 to give a final
?@ﬂ?@ﬁ?{l@?ﬁ #Sﬁtf%eédn%?rﬁi’fylﬂ'he obt ai ned spheri cal ,
granul e-1i ke
Another preferred pharmaceutical preparation is a micro-suspension of the

compounds according to the invention. To obtain said micro-suspension the
following materials were used:

An aqueous solution of 7.5 % modified gelatine XF 20 (Braun) per injection
(dissolved, filtered with a pore size of 0.45 pm and autoclaved), filters (custom
made, mesh size 100 ym), filter holder, coupling, washed glass beads with a
diameter of 0.25 mm 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 milled for 14 hours at 30/s in a Retsch mill. The

micro-suspension was then extracted from the beads with two layers of filter (100
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particles show di aneters between 1 and 5 pm as
determ ned by m croscopy. For storage, the

wor@rosespensi on was filled into sterile vial BCT/EP2003/014235

capped, |abelled and kept at 6?OC; Before use, the
m cr o- suspensi on nust be honn%enised vigorously by
vortex. 10 The thi ophene hydroxam c acid derivative

i 110} . rm bl ooded .
s PASTRLL el SATMEA R RERL ) S B GESe ape o
s dwarraingges apd indherling sis avaglfing pfepsibt gine a finalerolume of 130 ml.

approximately 0.1-100 ng/kg , and this normally
A unit dose

. . : ti q .
S SR et SRl oy cranand e diei o v 17 gt
c ontiieh mrréspbnw@gmﬁladbgzs @A)._rruqeofhi@mshs@ngifaﬂ ri”%% 'ggﬁfﬁgf\{(ith 18.6
P ly~a 5 daily. do in e.fange. o - .
PN Lol G0l e i Rl e e
b @aytigl¢sethovegiemdteng betpeen 1 mdn®pin 4y éaélgﬁinﬁd ¢ microscopy. For
j . . R [ and the It

o p g iU heio WL RISH ) e 5 pies PSflachang kept
d & ad€ Grdpfase uset e rmisearsuppensien prust tbiet hiconegenishd vigerously by
t vegdek.Ng any particular patient. 20 To show t he

activity of the conpounds according to this invention,
their effects on a hunman col on carni noma cell 1ine

waheethadplehe thydsixaghia a?%iﬁgﬂléi‘.&fadgmg aﬁﬁﬁiéll Htw_ta_dminisltere(}ln to a
- (4, 5-di hyl t hi azol -,2-yl ),.2,.5-di n etrazoliu
M UL e S 6 L
déody rireraof the efinet it erepooxihhielyt 8.1ek00i mgikigt ; and thif:l normally
NS LMty Of sy .IThe assay is base
s i gl A, S e85l EACH
t GV ysaalhpcoatrinrfos example |- 248 Mg dctiveingiedint dirkferably a
Fakily deéedinl the 18R SURILOG ir%'/lﬂg islen¥ploy &t I-ﬁlgvever]’%l‘lel\éfaﬂggose will
Cancer n%t. 82.(4990). 1113. ¥§ proceeded as foll ows:
H?-e‘i"ésaé‘@f S PRGHEITPERTBR UPRPcihsoest dErated; the patiicular route of
c atiinisirgtbn, raridPMe 364fty Bf 5}1%)%5 b’éiﬂ'g\ﬂt@hﬂéﬂﬁ?c&ﬁﬁqngly the
100, I.CLlLi 00 . u tre cin or e
o SOGHRY PRl i, o5y 1 585 WKL e Roptsting any
c@prticuBg ppidentwel |, in the sane medium At the next

day, the compounds (dissolved 10 MMin DMSO were
i n various concentrations ranging from30 uMto

i‘ﬂgeﬁﬁﬂ}wﬂ;&? peipvity of fag compayadsmacosdiag jo (s inyemtéonydheit sffects on
aadarmam Q?Ib? dahﬁinbﬁ&}(c_feﬂ QIﬂeOW&T@xfa%dal‘ﬂ&i %QHE af ﬁ&&lﬁdeélgr:@ lrl\gﬂr.“T—assay.
i i-Qn . rom Roche : S
SR (-t bl o s St RS g SR GR A Temide i widely
| msesk ifef theMiliahtilativé ndeteresigativin wafs @giﬂ@dct éffe’ttsg igralin 4vitro
CRSE e / d i.pcupat e r
ﬁr s a(lt;ge%%h%?w g&{u(ﬁ%l.s‘:égg'rmlegasts %{jfsgeolaﬁegdqu %ttﬁeoﬁ N i of e yellow
ptitirelivms splh £ MIE ) ye purple farmarar myskalsAfyt metabolili active cdls. For

S s z.at: i Q i
neuseia iyl o, (R 41,5
We proceeded as follows: HT-29 cells (human colon carcinoma cell line) were
cultivated in RPMI 1640, 2.5 % FCS, 2 mM glutamine, 100 u/ml penicillin, 100
ug/ml streptomycin. For the assay the cells were seeded in 384 well plates, 900 cells
per well, in the same medium. At the next day, the compounds (dissolved 10 mM in
DMSO) were added in various concentrations ranging from 30 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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5 After careful mixing, the plates were neasured in
Victor 2 (scanning nultiwell spectrophotoneter,

woalokaspIat 550 nm A decrease in nunmber of |iRCTEP2003/014235

cells results in a decrease %y the total netabolic
activity in the sanple. The tecrease directly
correlates to the anobunt of purple colour resulting

cl:l'lagllegrg\’ﬁ'? f%b%gg é?%g: ﬁp V{vgs{) Erl](i S tp&ﬁﬁaq cogééo})ﬁxzaﬁgn of 0.5 mg/ml,
Yddded tand Tineubraééde faant are aindd (ad5Yos COBmblwing @llsomql_]gltlon time
P}ﬂ.{ gﬂ:t fo['\&a%a%s%?%allig ﬁ? HPRKARIBESP E)FltHéQsohﬂ)lﬁz!ﬁt@n solutlon

nt’ion Ref er ence conmpoun

E6RAMpSIaS 2t 002 M H@Mﬁpwleteswem 19qubatecy Hato”o? 5% COZ.
EXROPLECRE , tHeX pRRs e«vel‘@fm&s@&d 1ﬁxﬂiﬁﬂr92 Bécafini®dg multiwell
Exanple 2c O. alggg flsgo 0.05 Exanple 7 0.06
BP&ﬁ%thz@meteDéN % BR- 0. 07 Exanple 2d 0.08
Exanpl e 41 0.16 Exanple 1 0.17 Exanple 2b 0.17

le 2 :
S aw@%er B e el o i r R e o taboli
204tP54 3RO sBEPlEPRO AL RAst2dBectly zgr@bﬁ@ot@n@@ ameQt dif iyrple
e, Sreédiéiﬁé“ 88 1D 0sdiiARza88f bV theErAmpIk e fokRfazéh Systals.

Determination of ICs; was done using XL-fit.

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

Compounds according to this invention 1Cso HT29 384 [uM]

Reference compound 1.27
Example 2f 0.01
Example 8e 0.01
Example 8d 0.03
Example 2e 0.04
Example 10f 0.04
Example 8f 0.04
Example 2¢ 0.05
Example 2i 0.05
Example 7 0.06
Example 2g 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 4i 0.56
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wEx@apse99id 0. 88

Exanpl e 21 0.58
Exanple 4g 0.78

Exanpl e 8c 0.63 Exanple 4n 0.77
Exanpl e 4a 0.84 Exanple 4c 0.84
Exanpl e 4f 0.92 To further

PCT/EP2003/014235

denonstrate the activity of %f%m conmpounds according to

this invention as HDAC i nhi

tors, their effect on

hi st one deacetyl ase i nhibition was eval uat ed usi ng
e TolTow ng bl ochem. . nch ass tion
eomp SRR MG BT I | 2SR, s R THRE"

| ysi nes i nEgamgple 1B st one HA4.

LA A1 %A y"l lel \YAR RV |

A pepti de of @38 am no

aci ds deri vggn 95@ hi st one H/

'_'Lf tha C + AFHS 7

was | abel ed N\fséh TAI\/RA

tHe—c—teFRduSs—antr OT T

used as a l“sclamiﬂer&cte ( TAMRA -

+daa ANl
19 tTHhe I\l'l.CI IIT—I_IUS d.llu wasS

first 17 as 9f3 hi st one

HA - QBY7) phallom ng deacety

| ation by HORG the

nzyTlc l_jl\T\, S ault LU L,rca

| ysi ne. Thikxampendgs in a 10

e—tte—peptide—after

| oss of the g¥édch effect

and a hi gh i fpiescence signa

| . Inhibitionggi HDAC by

UTI[JUUIIUb resSarts 11T T OW Sl gl

hot cl eave Bsepledst rate and

ats—because Lys Ccoutd
the quench e Bt

persists. Fgy £] response durves, 10 congggtrations
vere dirtoted Starting at (30 oM 10 Ul mpound

1.
di | uti on veb¥amn e 4 nt o each
10 ul HDAC were 15 added (reconbi nant HDAC-l purified
fro I R 293 cel | enz ctivit
58 dues Segronsiiet B aRRee 4h coNbOMREEpYRI to this invention
SaPEIDAT énlvbBoldtett éfﬂec’ulehlstahe dexmniybast natibivion was evaluated

?gé%l%/ Sf q@ngb@é‘lgﬁj&a}aqﬁgkyggs diluted 1:1000 in

ubation at room
tenperature, the reaction was stopped by addition of
SRl s Mo i 00088 o
s higtege Tt Mg AR Pt GayTetl o3 bishQip W P abeled with
a@mmlﬁmhé%tEMmQWaﬁalQW 598t thié) N-fehairis Dindofvas used as a
Dw%gga%gﬁtm gbt(rét 17\/@' c|>fl hsl?tlgrsle 110 S/%"ij ESﬂé’(%mE Q%z?éeﬁia?f&n by
1BIDAG) thBaseuhohyslO iscabhcerdease ﬂm\pepalde aber las;méFhlsresults ina

LR i i S s

#ie,in 1ow signals becauspbps§ 9@1§flé]'ot cl e@V 5 su strate and

Tl‘tﬂé@{énm@@edger}ﬂsw EDTA, 0.1 nmM TCEP. As pI ates were
used 384 wel

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 min 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.




pl ates (bl ack, Geiner, 781077). The reference

conpound is Conpound 3 of US Patent No. 5, 369, 108.
w@ovposs according to this invention | C50 HDACI/gPmn®6N4235

assay [nM Reference conpoupnd 12.10 Exanple 10f 0.58

Exanpl e 4n 0.80 Exanple 8e 1.08 Exanple 2g 1.18

Exanple 8d 1.26 Exanple 2h 1.31 Exanple 8f 1.33

@e@%l;ﬁelzme%' %gnu@@'ml 1%%611[39%913@ #ﬁd;ﬂa’q,ﬁ % Glycerol,
Ek@ﬁﬁp%eTum %10940.1 BALY. 1 ZGTCER abplates pigrezsed 384 well
a@pflﬁa&nggeﬁé 7gpoqpl € 4m 2.97 Exanple 21 3.17

anpl e 49 19 Exanple 1 3.40 Exanple 2a 3.41
Exanple 2c 3.44 Exanple 9 3.82 Exanple 2d 3.88

Exgdmele@erftd un&Ealiphpouiel HofATS PEEsaiNb 5,359, 9897 WO
2004/ 054999 PCT/ EP2003/ 014235 -30

Compounds according to this invention ICso HDAC quench assay [nM]

Reference compound 12.10
Example 10f 0.58
Example 4n 0.80
Example 8e 1.08
Example 2g 1.18
Example 8d 1.26
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 21 ’ 1.79
Example 10c 1.94
Example 4i 2.60
Example 10d 2.69
Example 2n 2.86
Example 4m 2.97
Example 21 3.17
Example 4¢g 3.19
Example 1 3.40
Example 2a 341
Example 2¢ 3.44
Example 9 3.82
Example 2d 3.88
Example 41 4.04
Example 8c 4.27
Example 2f 4.97
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Conmpounds according to this invention | C50 HDAC quench
assay [nM Exanple 2b 4.98 -:d Additional data to

WG appos499e he activity of the conpounds accor di PQI/EP20031€14235

present invention were obtajned, using the follow ng
in vivo testings: 5 Determ nation of acetylation
| evel s of histone H3 in tunor bearing mce The HT-29

ol gl Pils QTG 1 1R ACESTBRCAIRAOE sy AP

UL Ul T LI LLAYA”E>A Y

wor ki ng ceIEbcamathbf or phar coI ogl cal use& 98Cel | s were

cultured in RPM 1640/ 2mM L-d utam n nedi um

ol enented with 10% heat inactivated FCS. For

tonal idets tRrERDPeTl Hisr ackiFity of the compuadp eecgrding to the present
(J{réf%h%@mam%@ i the ESIRA LA M Rredt] n%§ks and
transferred into culture nmedium (RPM 1640, 10% heat
i nactivated FCS), washed and resuspended in sterile

RRSefRinatibh 6F £cetylitiohdbveled fhitoncHB A Althorbaatingxdied/ 100
1. Cell suspension was carefully mxed by regular

shaking to avoid cell aggregation and filled into a
e Hifi-29reeltl digte iy rderigel fvafit erbemen dolwcadenpianinoma-iRD was

'llﬂag@p e£OOM GAFGENIMR KEH! o Toh (AR Abnkcrdeh ffCpanc for

upper quarter of e}
ridemaenlogical ain¢- @ﬂsm@r@ﬂﬁuﬂb@cwl w@/ Més%ﬁ%ﬁwdlum
Wabplemeafow#h 1990 Rak hﬁétuaaaé@ |R@1%e FoP indcaéibh Y EB0RmidBcells

gf{f% tr}D 91;‘13}’?% E{"ing‘?lil j?:BTé #pglﬁ _ %I(’%a%%mt}% zltaolgnanélf transferred into

4&&&@4 K@dhim ERRVIDN 6401 10<T/odreﬁuirattéﬁtaisF®$)cwaﬂmé pﬁdsésmpended

d f.i ed gel,at i ' .
L L e
ewasmrefalbdeH bafregmlargbaliingto avondbedl agexeeateomrsieiﬂleﬂonto al.0
rrg g{m%ea%%e){l s %Q)cmaﬁt)ﬁ r}ﬁSH'ﬁ‘f@)nunﬁﬂ dAeQtindna cells

%l was anal acetyl ate
H.Sﬁ% Hilcinethe sighh SpRer AVAGHY 08 ﬁf@g%lf‘?@aswegmn of NMRI nude

Sﬁlﬁ:@ dﬁflﬂial?s%réfﬁisgégt@&lY}B r'?rﬁé%%r w‘e(elf\/lmtllaienéérafts %dgﬂvolume
oS

e'foﬁo?o’lﬂéol%g@ @%‘8? OF 056 _ Sil%('(%%})t I¥(l)1’s %‘baksgt %f'&lgﬂ)ae acetylahon After
asiedly L. pt apoplibiBiondefd00Mmigfg db yxdshple 12 forBubttedsdmicnosusension in

o ESBRLAUER e o PARCTA bR P BP LS. B g1 gimas
Bivast @ctifietdoy b, l@a@nd Mipeftgotpsing mfylmoa;wem SCisk fcvma@alysw of
d&t«:ﬁ,ww Riehed s e(m@ Kit dliqape o@c{hﬂx%he@cat 208 B Whs taﬁal zed for

st andar di zed anpunt .of 1g hi st
mce%(?(ﬁf Ei3¢ Higfomgs wese e%féﬂ{ fromy, xenagratisy Ya%?g‘fc%“g‘ ghmgghods
WaScHs, f\mvneei 4y PRAS ¢EIe00t ado Zheom 93 ¥ obhiti, rtasoaratel Biol.

xﬁgﬁ%hz@ Eﬂﬁ@g@ﬁ ﬁﬁﬁ?g“‘é@ﬂﬁggy %ce%&lia? Hﬁ” | @385ed by Slot

L Bk andmgnmunon&lbt vedhmiqueROTHEB, Bib RpddsiboratyriesGambHaManich,

é@fn%@g%sﬁi 1@&%9%8 (Bfiﬁ‘?atp rﬁ%t@&ﬂhoﬁ%UCﬁF@ 05-599).
Lumn enc , .or as ercent ver icle
chistenst propgip @ras edA(Rifiren Kttsj and @Ajusted de Zrmglmlto apply a

t HeRriasd aarH&ﬁﬂﬁed)fang ShBfinki @aétkin| T6F €HSE afllysis in SB-IB.
Quantification of acetylated H3 was performed by ECL (Enhanced Chemo
Luminescence, Amersham Pharmacia, Hybond™ ECL™ Nitrocellulose membrane)
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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WO 2004/ 054999 PCT/ EP2003/ 014235 -31 acetylated H3
lasting for up to 24h conpared to the vehicle groups.

wab@4seepum acetyl ati on was attai ned 6h af t ePCTHBB1003014235

A tabul ated summary of the an val ues and percentual
changes are depi cted bel ow.” Vehicl e vehicle vehicle
vehicle exanple 1 exanple 1 exanple 1 exanple 1 3h 6h

L0 R 60 Bl 0 Pl gt Hc i

1atelatie6 6 50aintd 41 afesdosipg. A Gabudredswoman0oihe noeapavpl

e e BRI e (NG %) The) s

derlved froma human col op adenocarci nopa and kept in

an in hous@iwogdtidld | 6@lide bRRAlle (&hinpleWel &aflet Ure@EnplB1 |example 1

RPM 1640{ 2mM |L-glutam n nedi um suppl enent ed w 10%
heat i natil vat 6% F(S:lzrﬂlznx ocu -’i’ri on_1 116 ]EJ% 24h

CeLUpLar e1016970 V86 ( 1 168881 htBDTA, 57584 U/ m;987i7 om pBBIaJr e | 40965

fTasks and tTransterted 1 n cu re medium (RP

| BRE % 1 0030 ol T et 1Pt bl Bes) A cnaq 147|269
resuspended in sterile PBS to a:(h(imve a|0.002al cgl.002 0.041
concentration of 5x106/100 I. Cell suspension was

carefully m xed by regul ar shaking to avoid cell
aDgreepitation of antuim drlaetdvityine JACT106 nénogradtimddelyr i nge.

Turmor cell inocul ati on was perforrred 15 under |ight

anest hesi a (Et hrane. i‘pl n the uppe ntral guarter of,

r ThnHGT1dAkeell fine (NCp dipgleis ﬁleg)(q:cf EQ # DEBREIR gocarcinoma

Ml | kéiﬁ ih 88iPRo@e WiYRinged Baﬁ[ﬁ'(ﬁ:llmv@& cunﬂnrédwmsmsm ®40/2mM
5x1 HCT116. t unor _cel [g

regin) spisioqsd Vb J0Tificas By ArRREECH Dy Tagpplation
UH[GIHH 18Rmepels hte&ﬁ@ov&h(ﬂtypglnalﬁipTﬁpﬁﬁ Gireg)dfrat eittige. flasks and

L
AT e e
amod reangpenilecbion sterilel BPS 10achiere racﬁmb cellcoppentationst ?Xlo /100 pl.

U IR Gy hHSH S Q%reﬁ%&l ﬁiﬁsbéa eg}zﬂaﬁ’ sRAkidlO & Qﬁbl&@:@ﬂ aggregatlon

carrie usi ng rrpﬁ)und ?
93N ﬁﬂa@ mw dd) giggmedtﬁrslg%@u@@e cell 1nery ap%’flems) pggformed
t @fdler EgHtla‘hEﬁhes?a'S E’fﬁfa@ie |)||‘1’R|thél M@?emaﬁrai\@hﬁtdi of dglt flank, ie.

- Retera xRl g et oL SVB R e e s ste
aBJ‘cl(fIIéCTZE furnon kals eckras.cnidechmgsh ensiwheng f 2106 1oPBS. All
n@ cedﬁrdes eaEArﬂecWogg gd&%of"l:'\@)gd o%glvwahﬁg p?x'ﬂ);ﬁ?iaﬂj:adld)ﬁ‘lmgs

Fout e over $*accordi Ing to |.owj n
t Adigt senimocglgtiemef tgn s,rpessiAbl; tungorg deeecloped n all Aimals.

hekikdere ng@d’ gnd rr@ﬁ'&dfﬁﬁ&d od @AY $0 Acéiddingolol dRyprifary tumor
d?ﬂ{;g tieat 1n<§a s dadla ora do mhox!veltsd chrleg gl%ylSJ.SIH ee?cgm et 1 and
gsiqnsygl day g g p
compound 3 of WO 93/07148, WO 95/31977, US 5,369,108 ( ‘108 patent ) as test
article. 75 male NMRI nude mice were divided into 5 study groups. Each group
consisted of 15 male animals. The individual groups were given the test article,
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 treatment
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 mg/kg of compound 3 of

the ‘108 patent. The treatment resulted in a dose-dependent, significant tumor
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hol i day, 3 days treatnent. The application vol unme was
10 m /kg. The oral doses 30 chosen were 50, 100, and

wQod4mnsohy of exanple 1 and 200 ng/ kg of conpoRCER2003/014235

the 108 patent. The treat mag%J resulted in a
dose- dependent, significant nor WO 2004/ 054999
PCT/ EP2003/ 014235 -32 weight inhibition of 87 % 49

obsRE M D03 Bt 0098 P el Bl 0

( 2@0gngrokps, rsdp@mly Qompoandr%gﬁﬂms 1081 patept (mgrmg&g
' Hﬁiﬂgf }ééﬁl@% (493% E%o#@ggﬁﬁhmlﬁérﬁa& A& 00Sh M tl‘éﬁtmérﬁ‘ %roup of

Det erm’nati on of ~antitunor
a&teucvnwundOQem@Riﬁ kenograft model PC-3 prostate
carcinoma cells were originally obtained fromthe NC

col l ection d mere deposjte fter expan |on in the
FDetremirationy 81 bﬂﬂn’gF Cuppeiariaod
routinely cult ured in RPM 1640 Medi um cont ai n| ng 10%

v\gé e$ prsog%at n%ﬂfcéa&r%? r%%ﬂsgltﬁ'%g% gﬁ%ﬁgg;}bgﬂbgd %J P the the NCI collectlon and
weisre gepobioecheftervixpansianyjps the/ eha celt b clﬂqezberg Fumor cell line

Di,ag P&ﬁg{eﬁﬁéuh%?éd 1ot RO k6 Meﬂlmﬁ%maﬁﬁhg 10RABTAGRI BmM L-
was use I'n t resent stu

d
i elugsrpingat STE ipg w%?resa%ﬁv«ég@emhﬁbﬁﬁtéfP 'F‘it%r§ [passage was

( GEgbedd Wit 2y s1nVEIaDAS flﬁr(Rﬁﬁhd Diagnb&ics) slﬂllﬂﬂlﬁglﬁﬁce a week. Cell

nmedi um_ washe @]% % uspended in PBS. After 15
aR2%5e6e 3 VYortsrd iR PRge sf YPBS, the final cell titer

Was theedausfedll ijedtion, &ls barehar@stetbieom cTiktere favky (@relrer T 75),
Sgrla S errec? 1nnt(g &I il rg%ﬁ?reéﬁ{&&%e%aﬁﬁﬂ%gg%ﬁd &EH%PEEMQE PBS. After

grega
ses péd@nouml wvalamfgu WlﬂeBB&%rth@ finalicelh tiggr viaprmeqgered prth a Neubauer-

%]'?Sﬁfl’)teie el tﬁﬁ{o\f CEH' @\R;Jg@nmgn ¥Pﬁ-@6wfﬁcﬁte§(m:ireﬁﬂkr|(&) fdduge cell
ume of (g he i nj ect ed su%g1 Ctlaneo | nt o
t RESTERASION) £1 Kepton isaThe PRIORWHIES ftg 8)1-0 Bhsvringe. To
f\f lob1@drat® - éﬁlcmdrfz\ @@I(kjibﬁt ) QFOE’PCt-?dfmﬁOIC@Mk i a nelagieraflibe pl PBS were
unor s ed.in all an
- SHaTH Fehreteanyy ToPabe ATk £ RET pAE (MPE fpdl thice.
diAfensicoimculiion af surdai tejls,onedsutibdé hynava slevdopadaiy ablignimals.
d
: es]{gg Qg?aggd 35188%71 Lb'ﬁ déf ) atcﬂ?rchrgo% ARt gﬁfna?ys tumor

m ce wer di vi

| dimesiansy dy davsudaily rdogmguwas: Gridied eyt e}fmasewke 1 and

gr@?l and}grsfrm ali% 1123@&&1@ ak et Qiage ey eha&e mmm had& @Site were
as rosuspensit.
oHNiSeb antgoh NG G0 ES NGl COBTES oF, 15 mele dRimafs- The

b)in&iﬁrﬁllualf @uies wateived tl@kﬁt}é@t ar(ide,dfgahelatedfas idaysspensions in 7.5

o@ﬁﬁd&eﬂq ﬁh rrg ngas éi(% ngu?%npgxﬁ.(ﬁoﬁﬂf @? B%jal r&lﬂ? over 19 days
crﬁasgadem@dz)& tr@@nemoamd @adiag(}i‘yugr@]ek gened e@b&@@agphcatmn
a%gﬁggw@ﬁg iAo, GRPRLH WS QosdFerel 3B 5021 BNknd B0 mg/kg of
example 1 and 200 mg/kg of compound 3 of the ‘108 patent. The study was
terminated 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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when the vehicle group reached the termnation

w@eiones4992 After 15 days of treatnent, there WeSI/EP2003/014235

dose- dependent, signifi cant3 unmor wei ght inhibition
of 51 %and 81 %for the 100 ‘Jfﬁg/ kg and 200 ng/ kg
groups, respectively, conpared to the vehicle group.

Conpound of t.he 10 tie ( 1k h d 0
JPRIBIG 2’8 u{ﬂgé(g( %rguﬁ/g g ﬂé;%gerd %ﬁhgé%g?ﬂggilbiq%ef%%?v%sa%% 36 %,
tdegpetG@lyy/ kg treatment group of exanple 1. Tunor

wei ght inhibition of the 25 WO 2004/ 054999

PCT/ EP2003/ 014235 -33 / kg and 50 / k u .
it R L T T N——

&% RECihysiion oﬁfhn%fb&ﬂif}ﬂ'ﬁ%raﬁﬁntﬂ?ﬁn@lﬁ@ﬁ)ﬁrﬁf Higbvi@ddeintion in
is.a medicanment, as defined hereinbefore, 5 for the
i 9t Beergsllor ¢ unor cel | proliferation by induction of

hi stone acetylation in said tunor cell. Another

enbodi ment. of the present inv i is_.a j ,
agg‘dglﬁ o O%ﬁ‘BFlgi ﬁgé‘ﬁ% et g rlgy(;hnet%{11 r Saf el %ﬁ%@@ﬁ‘@% deﬁne,d
nkepinhsivse, dbr theetréntmanopbetdptasardof] thepheaatapoety 8re fmphatic
.1§/st§}ﬂ” anot her enbodi nent of the present invention

[

a redi canent, as defined hereinbefore, for the
treatment of cancer. Still another enbodi nrent of the

P5&F aRbtHe LaIHoldRRet Sofxhe B bkeaBittenion dehi Medlcarh@iteandefined
bef or g;r t he treat neng of colon-, breast-, |ung-,

pheyst ¢, forthe fjeatmenf OREARCE: 1) adder-, pancreati c-
or ovari an cancer. 15 Yet anot her enbodi nent of the

p ent .i nvention i.s f. re .

DSER e SRt IS 36aRln B0 P iipent o defind
mhensfradtefime fof theetiegmeshtof tdent hbrepsthi bingtoRrastate-, rectal,
gce alcﬁ-e, bladREQ! ’é%‘.‘e‘f Lt ok oQ)(riélulpgéiﬁEﬂ. on of histone

ylation in tunor ce Yet anot her enbodi nent
of the present invention is the use of one or nore 20

enanbhhoief ieeodim@itr 6f fRenprsddsinoéntfodr suthe hsef of ohdr@r more
manuf actur e, of nedi canent,s for_ treat t C
Tero AR A BOHR rherbognas haf pf SRS RE onls oAlfheiure of
useedidanenes for thoindibiteranf fuomerdell girblfexation by dngiotied P distone
faornmula I.f ufacture of nmedicanents for
tP%%YLiﬁg% mosf%{dc%lllﬂgor{[zgmbr east-, lung-, prostate-,

rectal -, stomach-, 25 bladder-, pancreatic- or

OVAR[ I, ABtHANGHodiniBlt 8N Bres@tDREERRIH iOthet i Pf @B€MIr more
invention_ is the use of one or ?Drelanjgn ntléﬁrnerlca%lé{1 of
p GPRNEQIAFHNE S PBFE fYPRAMRCS 06 IQTAlah nfoF o £PY r Bagpitactre

medicaments for treatment of cancer.

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

bladder-, pancreatic- or ovarian cancer.

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

system.
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medi canents for treatnent of neoplasns of the
hemat opoetic and | ynphatic system WD 2004/054999

wWEFODARPROD3/ 014235 -34 Yet anot her enbodi ment PO¥/EP1va3/014235

present invention is a method, for inhibiting tumor
cell proliferation by inductiton of histone acetylation
ina tunor cell, due to admnistring to said tunor

r_nore T
CSlkAALEELREL R PIEMDL el QBT Bt foriitin o
Aced rmph@rett@nab?' undtrrénonf ek histeneoficelylstinms imsapauhonfcelt h@ue to
| nMEhisRihgt BT %alkls e A n@fe‘@ﬁ\ge fﬁflorﬂgoq}fu gg 3 more

anti-cell- proliferation effect
arfPABfomex Y@grwrnmlwdq@ééoenulg&c&ccordleattw@rtm feature of

cah rab§@5 ofh¥ ilveltioh ithéte ﬁ@pﬁﬁi&d%%%bd %‘r ﬁrfotiﬁ&hg Mfi anti-cell-

enanti one y hene
P Birion” et dy 1oHR Ve dsd tBFiEh ctch HBrBFRbY 8P of such
10reatreerdfvwdiieh camptises admitisteringrboshidreniinbn feff&ti% Gﬁﬁﬁht of an

' Qﬁ%‘lﬁdrﬁg}léaﬁyt %ﬁrém {hl}(%ﬂiegg h@gfoclﬁ%}é]?c?dﬁgg Stdgtlgatlve as" defined

he t unor ast
re@ﬁ%m efore=stomach- bl adder-, pancreatic- or ovarian
cancer Accordrng to a nore preferred aspect of the
I nyent i there is provided an
ffi ‘Eﬁ‘?eF ape ebﬁw&é%%mfdthefprﬁwet fimyentipm is thes method as

d elfe$dﬂ$dd b ed, nbledrein etht Glimds 8s cdbfonl NbRagEL llilﬁg— Yrostate-, rectal-,
the human or ani mal body by thérapy. W8

hgégnm: l%%%%ﬁ'?ﬂ%Te % IHPHAR 656 Unds of the present

i nvention possess anti-cell- proliferation properties

V"t\c@& baellno? fe I%d%r }%e%? of {}%%yrgs&c %V%:‘rti(} o{gl%{ehlé provided an

deac et as e
c Gﬁif&lﬂm@lcéﬂ}’ pﬁrée W@ﬁ dfithe faroda predéfitedshereipbéfort for use

f @rﬁ atrh@Bbd BEtrekigheRt 8f tHeQl@hdPHr %ln@tb&pﬁf{he agJ o Gve he}ve now

|y the 20 enantjongr| cal pur‘e conp
R aBlndh igdncoBROR: Bk e Bigtenb BEcnipsopupieisnani-cel
t peoltfemabm;mrbp@ﬁemmeb lardleliev €V tdlhfi@ Rém their histone deacetylase

TR A e AR

r seethod fbtotraaimg tb¢ orotifeeqtidnl axfd emaligpartic ceis ﬂdftdrdlngly the
f rivativ

irki i ISP L LR o

r 45l ap theukesmest ofy st b2 Provdingnam canélspmh&r@ukr dffect,

t pﬁ)imtcalasl G ﬂ@srr@a@h@hmﬁce@mlf tﬁ@%?&@ﬂgglﬁigpédégﬁ 34880 MSHhach,

i d t
o R B e o A e Po b 1o FOiPh AGkeied b foriyative of
mehe resaup phveatonaswik ppeles actlhﬁy agyinddra ﬁﬁge bflléﬁkédﬁl.as,l Hmphoid

g‘gul%ﬁﬁﬁlets %nh Iggll(i anglh %Ha’l hSy carécq%?%]gsf al'éCﬁiaFC der }\{ tlséuveg such as

I'on, one or
sQH@B@héEBWYﬂﬁpﬁ@wanéE@n@hnse sel ected 30 from for
exanple, mtotic inhibitors, for exanple vinblastine;

nts, or
a’ﬂ%’ Iaﬁlttl 1af proqsferatlon treatment defined hereinbefore may be applied as a sole

therapy or may involve, in addition to the thiophene hydroxamic acid derivative of
the invention, one or more other anti-tumor substances, for example those selected
from, for example, mitotic inhibitors, for example vinblastine; alkylating agents, for
example cis-platin, carboplatin and cyclophosphamide; inhibitors of microtubule
assembly, like paclitaxel or other taxanes; antimetabolites, for example 5-
fluorouracil, capecitabine, cytosine arabinoside and hydroxyurea, or, for example,

intercalating  antibiotics, ~for example adriamycin and  bleomycin;
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exanpl e cis-platin, carboplatin and cycl ophospham de;
i nhibitors of mcrotubule assenbly, |ike paclitaxel

wW@ro0anhmr9 t axanes; antinetabolites, for exanplBCBEP2003/014235

fluorouracil, capecitabine, c§/5t osi ne ar abi nosi de and
hydroxyurea, or, for exanple,”~intercalating
antibiotics, for exanple adrianycin and bl eonycin; WO

2 | £P2 -35 i nostj nul ant.s,
SSALGE 51 FEE gr, AO  le
e ggmcitghingi entymes; fosrexample afparaginasaptapoeprragi inAbitors, for
t QR IRTa1a) Y oside: . .
D e gl hons odf AR e BROR| < rory gpd anti-
am@TEREES 08¢ ﬁ’ﬁﬂéﬁ? FloeERegeps esught podemosifem ©rs oh exsmple
t aAtiahdeferBr , sddhr 8x al’(ﬂ‘-@/aﬁo%npi-ﬁﬁ%?ﬁmugﬂfbﬁ B2-hydroxy-2-
(4 - - 3z (4-fl woyophenyl sul_phonyl ) - 2-'h roxgj_-Z-

R ot oL RO R B G nather: Mherapsiti meents and
]E Ipemaipiestas clesgibed &, dodexaprple l(ﬂamkg‘s Eﬁﬁci?_&S & Plltaelﬁ’cei dT:Oncology,

- : cer. iple ice o o

L s S e L
Steyern Pbliskerse A¥: §uclsconjetht tréatppitnmay be ablsivesd by way of the
Puih il E@b Ss, é@%ﬁaﬁl& gke £4te0 Hﬂfi?%r(ﬁaﬁmauaﬁm%ﬁ%pleoéﬁentgrof the

achi eved %g of tﬂa‘ 0 sinu neous, S sequenti

s&FaAmE. JHSPIingfio; Hus \AsHerl of dhp oinepmtionofthengeis provided a
t phatneRiticahprstudi &gnbesiidh %i@?ﬂ&féthy%oﬁaﬁﬁc hAY GRfiv e of the
tl?err S gsr %V@‘gefad a .I@hg)r macgu I\Cﬁgl{l' {;)rélgﬂuct, conpri si ng

a TAIE Hefe I hesinbeirs qodern vaddit fAng{mor sphtiance as
| defnefidfereinbeftrerfer theebojomtardtaentaddiddennal anti -t unor
substance as defined hereinbefore for the conjoint
treatment of cancer. 15 The invention wll now be

i (Thadnyentien will nave be dllustatedgion the- follawingnmpre kmiMge sxaimples in

Waiihedh, ublRlsSstBeridatfadgse stated: (i) evaporations were
carried out by rotary evaporation in vacuo and work-up

procedures were carried out after renoval of residual
s () i e¥sparatitnsawendr sarfigl QMY Srotddy dvhpdrh@dd A vadfd hid Work-up

0 [ e.carri out at anbi.ent tepperature,

¢ RERbLAr wef LB S 25me ( TenGE sdP Gunbapiiaing agents
oby Ghratieart gas such as argon or nitrogen; (iii)

col um chr omat ogr aphy (by the flash procedure) and

hi,%h pressure liquid chromatography (HPLC) were

pEPf RIS IR caleied; Y et gmbiet| tepexsturkpthekis in the range 18-

L2500 o erfdleRh 38ndspBN&E 9E5h IRASHAs Sidh 8 8r Rt Ring Qgg]hf om
E. Merck, Darnstadt, 25 Germany, or on 1 SOLUTE *l ash
sorbents and on | SOLUTE Fl ash col unms obtained from

SEparcoiusyn Chenzadcdraphih (lﬂin‘lche(ﬁfsﬁwted(uiréb) and Bigﬂspljéfsﬁre liquid

?t%‘éﬂnag&%%%lf gﬁ%g@tn 'g«%?ee ?Jlgr R0 & f1 A I&e%%l%gls flica br 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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(v) nelting points were determned using a Mettler
SP62 automatic nelting point 30 apparatus, an

wW@Rd040549p0 apparatus or a Kofler hot pl ate appar@r/EB2003414235

2004/ 054999 PCT/ EP2003/ 01423% -36 (vi) the structures
of the end-products of the T }tula | were confirmed by
nucl ear (generally proton) magneti ¢ resonance (NVR)

DRSS es okl SEENHE Se ol ALANASR EL AR nuclear
elgendraliys pratyh) Iﬁagnctlp)resqnaapwE(NMR)gsande sy gpectral technlques
e} @h&églpwk&}ﬁ r}ﬂ{l&l‘fﬁeeﬁélﬁigl)@? Gy mdgckarxas BRIEPERAY using

ayer chronmatogra viil) the [ owi ng
aditﬂtwplatvhons have been used: CH2d 2 di chl or onet hane
CO2 carbon dioxide 10 DVF N, N-di net hyl f ormam de DVSO

AR AR L4 s s
Lisdbrbrab®@graphfy trifluoro acetic acid THE

tetra ydrofuran np nelti.ng point 20 Preparation

Exanpl es: Exanple 1. (R)-thi ophene-2,5-dicarboxylic

apiiid) the follbmingy abireldations havglieenyisedet hyl ) - anmi de]  a)

Synt hesi s of

(R) - 5-(1- Phenyl - et hyl car banoyl ) -t hi ophene- 2- car boxyl i c

aEHdCbZS net heichleseraethanesyspensi on of 40 g (215 mol )
thyl thi gpbsndidxedi carboxyl ate in

thlonylchlorld is treated at reflux

cOME ti ons fON%glﬁlg?le&lyf ATRIGE 5 (end of Ha

epalisdi on) . T&tmat ﬁﬂplnmdn xture is coole-down to rt

apgd.the thion ri.d s evaporated under reduced
p%ggsure to y%écﬁ l?ci nciga ermedi ate acid chloride from
t Me(B@ st arti ngthmapkri al . A sol ution of

(R) - 1- phenyl e} Tk 279 mol ) and
tﬁ)ethylamne%oﬁ %‘?7 m)l) in THE (320 m) is
c8B8ed- down t erdiumcodaerisylfaieol d” sol ution (- 15C) of the

agipd chl ori detdiffuolblEcet#@0idr ) is added sl owy.

StIJI-h{ 'n9 tetrahydrofuran
mp melting point
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
HCl evolution). The reaction mixture is coole-down to rt and the thionylchloride is
evaporated under reduced pressure to yield the intermediate acid chloride from the
starting material. A solution of (R)-1-phenylethylamine (35.5 ml, 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 chloride in THF (400 ml) is added slowly. Stirring
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WO 2004/ 054999 PCT/ EP2003/ 014235 -37 is continued for
1 hour at the sane tenperature and after warm ng-up to

WO 200ftos499Nn0ot her 16 hours. The reacti on m Xt urBCT/BP2003/014235

filtered and the solvent is ?L/Zapor ated under reduced
pressure. the resulting residue is dissolved in CH2C12

and the product is isolated after aqueous workup and

r 31-33C

g g/grgtlsﬂ b @@3 ol ag)tﬂgéya}]lt?%gegﬁggatgf@and affer armtngup 18 rt for
(R}lo ther dp Hhaves A5 rgpctipnbasfriecis fdiedeRamd theosoreamit de evaporated
S~ndér r&ﬂﬁ@&"p‘r%ﬁ‘ﬁé' )th@%éﬂﬂﬂn Tlﬁ&ldtﬁt ﬁf&&?s%!h%ﬁem”%f‘&i and the

este & q{fﬂ)so ved sol u
hyPgP ﬁfé i2 el‘l\?éEFP‘cSa‘@%f anéwcr&ﬁéhmgeﬂq eoémelsg)hd (mp =
trleaBeEC)/mtSB sayrtd BRighn of 10 potassi um hydroxide in
MeOH (105 m, 1.15 I\/p. The solution is stirred at rt
for 16 hours, treated with dry-ice and the solvent is
ebapSymtheds widéR)-Thidphetk-Y5akcubexylic Thed s 2 hydrdsgamide 5-[(1-
ii)h%ﬁ'ﬁpe g_gmii& water and the pH value is adjusted to

; penston i s cool ed-down and the precipitate
is filtered, dried and purified by flash

¢ MR Rt QEHeaRRY rﬂéﬂiy'l‘ Gs@P ( %gghz@%hﬂ)eés'\/ﬁ&m@dllﬁm dofution of

yiel.d 19.7 g. (5 esi red product, as

| PgHoBhiiRe Mﬂe@ﬁ@%nﬂ SR Teperyiith eolution of
plp@dalssﬁlm h},@llﬂoﬁ@e mvxecf)ﬂe(dobymr B¢5 )(/S)t Thé ssladioOR stifredat rt for 16

25 A
oo SRR A drFE 46 e ot SRR bR Aducsg pressure
hyldve sobidiresidiad # stepanded iiv estaf artchthegeiienhle & adjnsted do 9. The
h @M@eﬁﬁ?ﬁ‘ 1sm08§ﬂrcﬁ>l Tt | t)ﬂé Eﬂeaﬂlﬁl@ﬁﬁ&%&' d¥:d and purified by flash

R) -'con ure
§ R rqrmtegmghséuszng agy ﬁtcbé& wm/M,e iebent oy vieldxiPamg (a6 %) of the

Sdefidediprb@hotlas 8 1ight BrowdPdRier (PR f801@ MtdrnaB¥ely, the product

(R%-§h pﬁ?ﬂﬁ?r&c‘é’ﬁdﬁﬁar@%@ﬁ@%de} 5- 25

hydr oxyam de, = 200 C); c¢)

( ,&Lg%hene 2 5 di carboxylic acid 2-{

[ = or o- phenyl ) -ethyl]-am de} 5- hydroxyam de,
(mp = 195 C); d) (R) -thiophene-2,5-dicarboxylic acid

ZA{C[Z(;Td(I% B ﬂf@pﬁggﬁﬁb}l Iﬁb&)ﬂlul‘e %fnegﬁ}xplg 1,74d r@ﬁﬁ% c{ﬁiophene

%‘i t hi ophene- 2 di car boxy
OZalﬁ%lff éfﬁfaa@essof[ ¢ SeRast IREmEla-Ithaye been prepared applying
e&lﬁaldc):oﬂlﬂﬁgj &) -confiflired cBP4l aihes: ) (R)
-t hi ophene- 2, 5-di car boxylic acid 2-hydroxyam de 5-
[ (1- napht hal en-2-yl - ethyl)-amde], (np = 200 C);
a) (R)-thiophene-2,5-dicarboxylic acid 2- hydroxyamlde 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 );

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-[(1-naphthalen-1-yl-
ethyl)-amide], ( mp = 200 °C ); l

f) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-2-yl-
ethyl)-amide], ( mp =200 °C );
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WD 2004/ 054999 PCT/ EP2003/ 014235 -38 @)
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

w®G2(04as54b®enyl - propyl )- am de], (np = 190-195 CPQT/EP2003/014235

(R) -t hi ophene- 2, 5-di car boxyl_'% acid 2-hydroxyam de
5-{[1- (3- et hoxy- phenyl)-et gf] -ani de}, (np =160 C);
51) (R)-thiophene-2,5-dicarboxylic acid

2-.h ' - - 3 .
p@ eng%)ﬁé%q%jez}%% A o;gcélzlén%ctug ?—ﬁggro&rarjnsde (SI_?g( 1-phenyl-propyl)-
%;?g%?a@m&%ilﬁﬁ-w Xylic acid 2-hydroxyamn de
ByanRene-1 5 RRaRYxy1ieldiy blyabxgehide-{TR-(3-déthol)-
K LA R e e i'd 2-hyd i d
5- Waﬂ&p@gy%@%ﬂﬁ}eﬁmgir@ géiisp'yf) ag:m de] ; yl)r oryam g
5(5 8% i(RBUﬂ%BEEé}i%=2|Z5—'ﬂ?]cdi~m?®b@%¢idi Q%yﬂfd)fggxﬁ]idwjdf([m xyanettiexy-
N - -1 -phe -_ethy -am de]j; = 192 C
m &fﬁﬁ?@’ﬁﬁ?ﬁ@ﬁﬁﬁg%& Egﬁ)go(l;&l ic acid 2E Lmdr oxyani zlle
(5% r(li%—mhibﬁhér&%ﬂdica_ﬂrqulicad?Bth)iroxldzﬁmide 5-[(2-hydroxy-1-phenyl-
- t,hikophene- - 0 ' id 2-hyd i d
5- ¢ y&%f’%?’e(tﬂrl ﬁ?/i&?g&pn;)r;hlt (r:]alagln- 1-yl 3/ ;:)n_xg:m’ ((EYTD =
1R (Rpthiopherep?, 6-dicark@yliTheid gHydeoxyamids T HAwyoxvc1-phenyl-

gcint rg'ﬁ)/-gfg?d%am de 5-[(1-p-tolyl-ethyl)-amde] 20 a)

esl s . .
(B) @) (thiophaws-F-icarberwlir Beddsmireneaitetib Zomehsgpeny!
ﬁefﬁﬂﬁlﬂ)_gﬁdwhi(lﬁg&?%mol)u“ Ion of 1.4 g (7.5 nmol) of

[ en-2,.5-di carba ate in '
¢ PO ER R E i b hh A Dl g sy intdd R
ﬂrop:d)$3°ﬂ\)l;: and subsequently heated at 80 C for 1
Qur . vent 1. d j kQrd -
P A BAEIED iR HE 25R 2y BARACH 012 58 (8RR
di sswiphdilém]-ghpanigdel, {op F1f1aRd- treated slowy with
(S)-1-(p-tolyl)ethylamne (1.0 g, 7.4 mmol) in CHCl12
(10 m gnd triethylamn (2 m, 14.2 mol). Stirring
aX :continued for 1 additional hour. The product

i %S)LmﬂoPhada@,swarm&yut ecidQrlydipxyantde BE(lys talyl-ethgl)ianmide]

as yellowsolid (np = 165 C) in 71 %yield (1.6 g).

30 b) Synthesis of (S)-Thiophene-2,5-dicarboxylic acid |

2a|b1yelyrﬁhmfn tﬁe éSHH 1|1~ppT alyl-sthylcabhyioyl) hiogbpnerdr-carbosylic acid

SQ on ydroxylamne in MeCH (15 m, 2 are

addfe i'l(eét)e?S- (1-p- Y

Tol yl - et hyl car banoyl ) -t hi ophene- 2- car boxyl i ¢ aci d

met BoihtiGsbe1.4E9FG Mol Bofmeihyl thiophen-2,5-dicarboxylate in CHxCl, (5
ml) is treated with 1.5 ml (18 mmol) thionylchloride and one drop of DMF and
subsequently heated at 80 °C for 1 hour. The solvent and excess of thionylchloride
are evaporated under reduced pressure, and the residue is dissolved in CH,Cl, (10
m!) and treated slowly with (S)-1-(p-tolyl)ethylamine (1.0 g, 7.4 mmol) in CH,ClL,
(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 % vield (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 ml, 2M) are added (S)-5-(1-p-
Tolyl-ethylcarbamoyl)-thiophene-2-carboxylic acid methyl ester (910 mg, 3 mmol)
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WO 2004/ 054999 PCT/ EP2003/ 014235 -39 and subsequently
anot her cold sol ution of potassium hydroxide in MeOH

W@ 2000#054999. 75M) . After warm ng-up to rt, the sPCT/EPIN3/014235

is stirred at that tenperatyaf_for anot her 2 hours.
The m xture is then treated th dry-ice, the
precipitate is filtered- off and the filtrate is

gvapgfbggqggg Ndelnke gqtnf& %&uﬁhﬁsosf\%g)‘fﬁgi 5{@8@& id NeOH (4 ml,

ue IS or ou
£0.73M).edfterdwhmmingrb tett ibe aol:un,@eds fstigad as/éh}ﬂ teawr«ém for

:fh%tl'i@ fglglers/‘)T hgfm&ﬂ? QQﬁér{ ﬁgathl Qﬂ‘ﬁ“& —fi'c% ﬂle‘ﬁﬁécﬁﬁtaﬁ@ is! filtered-

crln

Ac
polépadathe (fdtrbﬁeolé eea@ma’f@fi l&égﬁgp cgd Hrﬁ%mfeo’fq éwnﬁtf The solid
tJ&ﬁBQ 8§ %hortmgm Xh&l d@thdwsler,i Slekéd) Qlriedf aridheecggnaiiall from

f N w@t?ﬂ IV@G‘?@ ??%%Zcﬁ?cﬁgg;s?%@' Dot o5 NSRECA A% = 189

(ﬁg)thlophene 2, 5-di carboxylic acid 2-hydroxyam de

5-[(1- phenyl -ethyl)- amde]; ( np =198 C) 15 b)
(S)-thiophene-2,5-dicarboxylic acid

2Efdniplé 4: f | uor o- phenyl ) - et hyl ] -am de} 5- hydroxyam de,

( mp =199 C); c¢) (S)-thiophene-2,5-dicarboxylic acid
2-1[1- (4-chloro-phenyl) t hy Ig -an1de 5-

hégeasstipgniogde Krggaraﬁq_rgpr@e;ured? example 3 the following thiophene

( dl%ﬁérﬁﬁrh%ﬂfd&w%tl%s(kﬁﬁb@ dtler4l fagthala I have been prepared applying

de} 5- 20
2L e e T
(g?: t hi ophene g -di car boxyl | c acid 2- hydr oxyam de
5- I -
77 (& RIS o fe L bt e Al
5 [(atnldablﬁmra#é%ic)yl - et hyI) -am de], ( n’p 200 C);
2§?1y§; b ﬁmewb%t&%rb% h@a&&!zquzi ﬂﬁoﬁﬁp&n 1) ethyl]- amlde} 5-

WO}EYS?H@MB}ﬂm%& gy propyl)- amde], (np =

di car boxylic aC|d
2'(: y QPﬁ)b 5] 5—-d£caEHmc$IBc a@d bdxy(4-chloro-phenyl)-ethyl]-amide} 5-

?g)en]%/%)r 5 Eﬁ%‘]' éam d % (ggg i c1:7gc:| dC) 2- Ihg/dr oxyam de
5-:15 [ (sr)(tnlopheﬁeexg-dl@@bcpﬁyhn y¢191 26l h4 Prmd@};ﬂﬂ{ yH-aroigle} 5-
T T 06 1 e e ) am g
( ehp(S& th@@h@leﬂ, lqaéymwhf @‘a e 20??{3@9%%% Pﬁ?hag"e%" Yyl
2- hydp g aniee( 151'p[=( 5Py oxy- | - phenyl -
f) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-naphthalen-2-yl-
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) (S)-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) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-hydroxy-1-phenyl-
propyl)-amide];
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propyl)-am de]; WD 2004/ 054999 PCT/ EP2003/ 014235 -40
1) (S) -thiophene-2,5-dicarboxylic acid 2-hydroxyam de

W®B200f/0829Met hoxy- 1 -phenyl- ethyl) -amde]; (PQI/EPD8D014235

C) m (S)-thiophene-2,5-di c?éboxyllc acid
2- hydr oxyani de 5-indan-1-yl antde; (nmp = 178 C) 5 n)
(S) -t hi ophene- 2, 5- di carboxyl i ¢ acid 2-hydroxyamn de

15 e S DR el 3 Gl .

2- hydhwbk;ﬂmrd@ﬂe(@p[:elsﬂ“rﬂbphen 2-yl-ethyl)- 10 ami de]

a) t -

e b by a2 sy vemids dan iy o
lic d7&° }nsthyl ester A solution of 500 ng (2.7 mol)
ofn)rrﬁﬂ)h:mo Bﬂl@@flﬂﬂca@b&?ﬁt ﬁ@ﬂ@%ﬂr@iﬁy@nil& Q['@q 24- té@eﬁwdro—

1- hyB?&E{}"g %’tl)%ltﬁg’sfé%dr%e nd 772 15 my (4 nmol)

N - (3-di nmet hyl am nopropyl ) - N-et hyl car bodi i m d

h ride and stirring is continued at anbi ent

XE‘EEH% ilz'lﬁre for 1 hour. 410 ng (3.2 mmol) of 1-

t Fﬂlmmﬂmne-z,sjdrcetbhyﬂmn avid aRehysldobgentide t be(I-tacphienn2-yl-ethyl)-
Mayiigéle Which is subsequently stirred at anbient
tenperature overni ght. The product is isolated after
acidic work- up and purification on silica gel as waxy

S @) is§nitesi8 bf%-Yi- 'fhfégﬁéh Q-@l—&ihyk?a@bziﬁoy@ﬂﬁ?@%n% 20éarboxyhc acid

Th| r]tene 2, 5-di carboxyli'c acid 2-hydroxyam de
‘?"%Z eﬁeBphen- 2-yl-ethyl)-amide] To a cold solution
of hydr oxyl am ne in MeCOH (5 m, 2M are added 5-(1-

TN R0 6r 3o BE 1. SRR gthﬁ%f(;@p BRI EliS crCl
anhd m} ISdtﬁaEPds‘@lthjﬁlbmgdﬂ mmoébsmmomybmmanrmmle hy8Ma@Hand 772
23ng @ Mol PNEM.- dlrﬁmﬁEmYei@r%fﬁbuéw)—;{Qethﬂc&%{)%ﬁﬁ?dsl%ﬁcirgéﬂlgp de and

|SS|rre ttat te
THEITHSE GPRtinuediat éwbeqr’é derapergfure foyr yhowse 41Q mg (3.2 mmol) of 1-

pltl(ﬁ@p]@ezi dybethglahiihé efetlide®kd tiRNGadth hixklreati8ci § subsequently

C SR & e S ot ERP BgRie oyt o e acidic work

f uptagd urifigattbnom silitatgel asivedxgt s@lGDingg % §eldf0.670f). t he
desired product as a white solid (np = 173 C). 30 WO
2004/ 054999 PCT/ EP2003/ 014235 -41-

b) Synthesis of Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-

2-yl-ethyl)-amide]

To a cold solution of hydroxylamine in MeOH (5 ml, 2M) are added 5-(1-
Thiophen-2-yl-ethylcarbamoyl)-thiophene-2-carboxylic acid methyl ester (300 mg,
1 mmol) and subsequently another cold solution of potassium hydroxide in MeOH
(2 ml, 0.5M). After warming-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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Exanpl e 6: According to the preparation procedure of
exanple 5, the follow ng thiophene hydroxam c acid

waleoswsddves of the general formula | have beePCT/EP2003/014235

prepared: 5 a) Thi ophene-2, 53 icarboxylic acid
2-[ (2-di et hyl ami no- 1| - phenyl =et hyl ) - am de]
5- hydroxyam de b) Thi ophene-2, 5-di carboxylic acid

Zgﬂéﬁpggyam de 5-[(1-phenyl-2-pyrrolidin-1-
- )-amide] 10 c) Thi ophene-2, 5- d| carboxylic acid
2 hydr oxyam de 5-[(2-nor phol i n-4- yI
@dg)’chmgttbythé ’p@é'ﬂagﬁlo iro@&&@@&a&p@' g ﬂi‘ér M&Wﬁﬂgc thiophene

phbé\#%afnlé@ﬂgﬁfg‘r’%wgﬂgﬁ %gem&#éé%%ﬁ%%ﬁ@ &F%B’f%&%lf ic

acid 2- {[1 (4-tert-butyl-phenyl) - ethyl] amde} - 15

LS LT P2 S 8 e s
Th| Sdiyelnexydptdadi car boxyl i ¢ acid 2 hydr oxyam de 5- [(1
e S e
Thi dbh@ﬁé-fﬂmge]dl carboxylic acid 2-hydr oxyam de

5¢)l (i hszf-Jdlei}%e lic aRIdORY amﬁfansiaw 2-morpholin-4-yl-1-

Th| 0 lﬁk- - ry}t);(:yl I C atl d 2- hydr oil(ygnr(r)lr%eo ey
(PEi t nyl - butyl)-am de] k)

TJ:’ﬂ) qﬂiﬂ@iﬁnaﬁfﬁ- dilcmbbﬂi(:)alci@—hjzdldxyamide 5-{[1-(4-trifluoromethyl-

2-[ ran-2-yl -ethyl)-amde] 5- 25 hydroxyan de
1) %‘%’1 Egﬁ’é’ﬂfn%dﬁ i carboxylic acid 2- hydrox%arri de

Se){ ﬂhélﬂwphé@mga@xﬁmC ~{ B (- ettHiyi eyl pheemyldreethyd-amide} 5-

Th| - &-dicar boxyl ic acid 2- hydr oxyam de
- py In-2-yl -ethyl)- am de]
gu@t@ﬁs’l éiceré?p{sﬁqud@ é@r%d@hﬁ%ﬂ‘r"—&b’@a‘r‘ﬁlkﬁ@ 15-
ggﬁgd@anesul fonyl phenyl )-ethyl] -am de} o)
25[ et ROty P eite 3 Crphrwpanpleemide
ph) 'D]’hlﬁ{ﬂfeﬁea Qdﬁaﬂxo&ﬂ[ctmm-hgzdmyaimde 5-[(1-phenyl-butyl)-amide]
h))g ["l;lhn() Le]anljoaf%Qr%wl ¢l H/dl%%ﬂﬁlhe (20’ llsnethyl 1-phenyl-
propyl) amlde]
j) 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 acid 2-hydroxyamide 5-{[1-(5-phenyl-isoxazol-3-
yl)-ethyl]|-amide}
m) Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-2-yl-ethyl)-
amide]
n) Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4~-methanesulfonyl-
phenyl)-ethyl]-amide}
o) 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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g) Thi ophene-2,5-di carboxylic acid 2-hydroxyam de
5-[(1-furan-2-yl-ethyl)- am de] WO 2004/ 054999

WOEODARPOOD3/ 014235 -42 r) Thiophene- 2, 5- di car POKEP1003/014235

acid 2- hydroxyam de 5-[(1- py%i di n-3-yl -ethyl)- am de]
s) Thi ophene- 2, 5-di car boxyl it aci d 2-hydroxyam de
5- {[1 (1- rrethyI-IH-pyrroI 3-yl)-ethyl] -amde} 5 t)

0, EShhea por RO i Sremide 510 rpmdngakely
u) Tmidg)hene- 2, 5-di carboxylic acid

2?{ %[#cgp‘ﬁﬁﬂé‘%odié’arf%&?ﬂ!}é Ig%)l)(?(l?lt Mrl)x;%%@@% {? = (IDHREXN BThHSol-

ene- 2 I C acCl
1- (&= séfﬁtéylj -agNdely| ) - et hyl | - ani de} 5 10 hydr oxyami de

W)) m SHRRAL;52diBarBlbgdic Redy- {[¢ afelﬂ%rl%hhmd) ethyH HrfiRle} 5-
rldJ n-4-yl-ethyl)- am de]

Th| @1‘2%83@1‘]8 di car boxylic acid 2 hydr oxyani de 5-

[W)1 'Rhlq;ﬂ)ﬁﬂ@hlz Hadiydrbetyliy kagid 2affil de]ph]sﬁoy@-phenyl)—ethyl] ~amide} 5-

Th| Hen g di carboxylic acid
car anoyl - phenyl ) - eth yl]-am de} 5-

my)d ﬂ“d;xq;ﬂwndé,Szdlcﬁlfhmg@lhenléZE {[3- (dre@]a?mcpwp}'lé -etltyil [damide} 5-

ﬁh 5 e5({1[4(3 met hyl -
ut yk car armyl phen - et }-am a) ...
™ Bhene25- %n:e i&w Qxdraxs?nﬁ %I% &@)am%}e 4-yl-ethyl)-

5- {[ailmél - met hyl -t hi ophen-2- 20 yl)-et hyI ]-am de}

P B AP S D CRE RE SRR DS gl Ful DRy L)
The anAdgm ¢ corrpound Thi ophene- 2, 5- di car boxyli ¢ acid
2’Qscrl Fnr%%g(;(éal%ﬁléﬂlg aEf Hggmr‘% 2cs"fl}e§llp‘rjlar(g}tp—égZ {I}i&g%faﬁnide} >
t he ho'dzyomwdld(eS) enanti oners by chromat ogr aphi cal

sgp - B&@E— xﬁ%?d 5q11- danase,
& e e et 93‘% st er o) ben:

;huefer'?%oséhaﬁw&ne Yi&dmigedenr i ched (R) - confi gur ed
pia@ cmﬁép}(eﬁez:s di¢abpx3ie acidied-Rydrorginiide 5df1-(5-methyl-thiophen-2-

enan i cal ,excess, purity and yield pending).
ﬁd%gqié d} t he separation of both enantiomers can

be done on t he stage of 5-(1-Thi ophen-2-
Example 7:
(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
Q7 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

into the final product according to the preparation procedure of example 5b.
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yl - et hyl car banoyl ) -t hi ophene- 2-carboxylic acid net hyl
ester applying the sane stationary phase to obtain

wo b@40Rp99 confi gured ester which i s subsequent PgI/EP2003/014235

converted into the final product according to the
preparation procedure of example 5b. 35 WD 2004/ 054999
PCT/ EP2003/ 014235 -43 Exanple 8: According to the

eparation procedure of exanmple 7, the follow ng
tﬁ??—’%%%&re‘ hydroxam c acid derivatives of the general
formula | have been prepared: 5 a)

ﬁcp&&ﬂag RB ecﬁ@ e #r%i&l_aé é&' ﬂe &Pleagn thee following thiophene
chyrdyerrasxiy asiflder iyptivesgit @mzu 3 Eﬁ‘@é}e%?wpﬁedacu d
2- hydr oxyam de 5-[(1- phen | - 2- pyrrolldln 1-yl-ethyl)

ZSh)ﬂg} %1% ghq%ééz(,gbic%g)i_oo ene 1% A ?249 }Ham}/no p%en}g -ethyl)-
pheamlflﬁtmw@romhﬁea C( n‘p 88C) d) iy
T g s e
155@yrmelidinR)-yt- kﬂhwl@hefnée 2, 5- d| car boxylic acid

c){ )g% Qﬁiogﬁ&% Pi‘r'tdi/éarmgﬁ%ickd siyl dxyamidde} [ (2 dRorpholin-4-yl-1-

oxy

(R) a@l‘gﬁ) ar%%@l ic acid 2- [

(& 2{ tﬂbﬁﬁéﬁe Esiayda}b@mla@c]ld B-hyHyeyonscrrp-fe- (¢ repifladfRidthyl-
g ene- @_ﬂdl %%E%Xw ic acid 2-hydroxyam de

5 [ ’ﬁ’ﬁl ﬁ%’ 20 h)

(8) (RDthlb,bhem-ZZS-ﬁlmdr‘tumybomcﬂ Rel b(:4-(der2—bh’9yﬂpbmy}é)wth¢1 ]-amide}

d
[(51%fc{}8%m19§ Iﬁi)dl ca@oilll : 2: aci d 2-hydroxyam_ de
5@[ ((B)ﬂhlppwneﬂ pidésaghoxyhie sy 23 (b%daé]enygethyl) amide] 5-
(R)(H tARhsne gn qi_g@p@i)boxyl ic acid 2-hydroxyam de

5a£ %ﬂb@ﬁélﬁéelé gﬁ%?ﬁaoa?/ﬁ Eﬁﬁ%‘ fa'amlfle £1(1-phenyl-pentyl)-

2- [ (alnibgnzof uran- 2-yl - et hyI ) am de] 5- hydroxyam de 1)
G @%@%Bﬁ SR T N R R
amide]
i) (R)-thiophene-2,5-dicarboxylic 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
1) (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}

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

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



30 m) (R)-thiophene-2,5-dicarboxylic acid
2- hydroxyam de 5-[(1l-pyridin-2-yl-ethyl)- am de] n)
WQ Ro4ohioephene- 2, 5- di car boxyl ic acid 2-hydr oxyRen/@r2003/014235
5-{[ 1- (4- nethanesul fonyl - %gyl )-ethyl] -am de} o)
(R) -t hi ophene- 2, 5-di car boxyl acid
2-{[1- (3-am no- phenyl) ethyl]-am de} 5- 35

h%d @X BhiieDls URATL U RPRENE iy M e BN OBl Lothy)-
054999 PCT/ EP2003/ 014235 -44 q)
(152) zgﬁugaﬁ%@ 25 _alecgfr?%%?m@aeyd 3y Atk R SO LR ARIS:1-cthy))-

ran am de
-thF1 ne- 2, 5 d| car boxylic aci d 2 hydroxyam de 5-

[) 1{E)th15¢]ﬁkn3 =2y dﬁbiﬁbbc)’hc &4 2l dfxpamide 5-{[1-(1-methyl-1H-
(R -th éll - di %ar boxylic acid 2- hydroxyam de 5-{
[1- PT ?ﬁ(@r&}i ‘;‘er -3-yl)-ethyl] -amide} t)

(tR) {Rhiloppleme-223- Elcdrb©aylhmacjd 2-¢[la¢d-ethyl-phenyl)-ethyl]-amide} 5-

2-{ | - phenyl )-ethyl]-am de} 5- hydroxyam de
u)){ &%&?&%ﬁ% ene- 2, 5-di carboxylic acid

(luoph@ﬁ@(@dph@wyl}c a3l 1-thrplrstoxy-phenyl)-ethyl]-amide}

v) (R)-thi ophene 2, 5-di carboxylic acid

Wﬂm&
% bR e A i) %;iH @-a@%@’ﬁhﬂw%ﬁﬁm e} 5-

dmt;rardide 4-yl - et hyI) am de] 15 x) (R

E‘(? (BP SRS SRR Ad P e oM SR iy ety

R) attidalphene- 2, 5- di car boxyl i ¢ aci d

L S e e sy

2h3¢ e5({ 1[4(3 nmet hyl - 20 butyl car banoyl )
)gh QR%; |tﬂ10 nlé}’i 3 d&ﬁi&)&)fh@ﬁdZ {{1-(4-carbamoyl-phenyl)-ethyl]-amide}
ene - di carboxylic acid 2-hydroxyan de

5 { th@E‘a ’ﬁ@{“ﬁ‘}q - th| ophen-2-yl)-ethyl] -ami de} Exanple
%) 2ZB)-(inppHénechdivarbdxPlicidd hydydxyampieisd({1-[4-(3-methyl-

2- Y ArRaYBm S8 -Brddyt- 4By 1PRRgE:)2- ! - ethyl) -
aa) (R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-methyl-
thiophen-2-yl)-ethyl]-amide}

Example 9:
(S)-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 6 has been separated into both
the (R) and (S) enantiomers by chromatographical separation using a CHIRACEL
Q7 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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am de] The racem ¢ conpound Thi ophene- 2, 5-di carboxylic
acid 2-hydroxyam de 5-[(1- thiophen-2-yl-ethyl)-am de]

waele®ens4sed i n exanpl e 6 has been separated i nt PCHBP1903/014235

the (R) and (S) enantioners phy chromatographica
separation using a CH RACEL 07 CSP stationary
phase, Chiral Technol ogi es Europe, and a MeOH wat er
eluent to yield the enantionerically enriched
(S)-configured product (nmp = 170C) (determ nation of
loMri cal excess, purity and yield pending).
Alternatively t he separation of both enantiomers can

e on the sta e of 5- op en- 2-
y‘§°‘38f 98 9 r‘%%\ rPiS‘iHafa %‘iH:,‘ Pi theafollgwing Hyjpphene
dejidesxaaiphoid dgrﬁdﬂﬁe%ﬂ‘he Zénesdl &Bﬂnﬁﬂ@l Kawebasepicpat ai n
the (S)-configured ester which is subsequently

converted into the final product according to the

o) e pSr thiophenp2 Gedidarbexydic aBdrpRaliflothylanin604p DGy othyl)-

PCTQE&?@%{RQ}&@E 45 Examlp a 10: According to the
i ceéur

prepar e of exanple 9, the fO||OMAng

&phidiephene- Wd@l@@@hﬁif}élcaéido? rpypemides- [ Of-phenyl-2-
98;19 bhcﬁlﬁflﬂ}»ﬂ-éh‘}vl) BaNge] Beenl pr epargd a)

ene car boxyl j Ci

25' ‘?PE’FH? Pﬁn@ﬁﬁhpxséﬁéﬁ by mamlé?r? dgj-morpholin-4-yl-1-
5- hpﬂﬁgxyéwbdﬁnb& @ﬁbsﬂhP@phene 5-di carboxylic acid
2%)P¥%Ir R dé’p%@]ig S 5%1[::%%})%5‘ Xlal Z]2 B%cilrm(}g)mlde 5-{[1-(4-trifluoromethyl-
-thpbphéhéhﬂ-QnddddnnnxyBTEDaC|d 2- hydr oxyani de

SO el A o i

dnaRARAe (IR T 19480t 1 i | uor ombt hyl -
Fﬂ)] e @Lt}n(ﬁiﬂéﬂé -p5aditABbxflidRcd 2L KT @)d@ﬁer@fl—ethyl) -amide] 5-
(S) $|o e-2,5- ﬂ*g&{boxyllc acid 2-1[ 1-
X@WF@ ( hen 9) ethyl] -am dej 5-hydroxyam de
(gho @ -thiBEné- 2,5ecﬁzcarbux>¢maeﬂe2—ﬁycﬁoﬂyanadmw -phert penti)-

[(1 %3 firphenyl -ethyl)-am de] 5- hydroxyani de (np
=188 é) (S)-thi ophene-2, 5-di carboxylic acid

ii)h@r@i@l&lﬁn@éﬁsdlp(rbomﬁylld—2pb‘;lﬁr91€})am1é©5éﬁl degnyhputyby

-t hhephene- 2, 5- dlcarbpxyllp acid 2-hydroxyam de 5-

R Bs M P SEh kv o et 1-pheny-

5-[pﬁnﬂﬁhhukh] phenyl - propyl)-amn de]

i) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-1-phenyl-
butyl)-amide]

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

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

m) (S)-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}

o) (S)-thiophene-2,5-dicarboxylic acid 2-{[1-(3-amino-phenyl)-ethyl]-amide} 5-
hydroxyamide
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w@ S)o4vhivephene- 2, 5- di car boxylic acid

25 ) (S)-thiophene-2,5-dicarboxylic acid

2- hydroxyam de 5-[(3-nethyl-I|-phenyl- butyl)-am de] k)
PCT/EP2003/014235
2-[ (1- benzof uran-2-yl -et hyl) inm de] 5- hydroxyam de 1)
(S)-thiophene-2, 5-di car boxyT? acid 2-hydroxyam de

5-{[1- (5-phenyl -i soxazol - 30 3-yl)-ethyl]-am de} m

&) 9PiangReas- arabsRuRand ma&a(? by WL XA i) 5-

(S) hyéwospdmeide- 2, 5- di car boxylic acid 2- hydr oxyani de 5-{

(cg) € ﬁﬂalgiﬂﬁﬂé‘ﬁgﬁgilc%rﬁaﬂﬁl RREMhydlvile 56{(11 H8hn 35y10%hyl)-

i car oxyI ic'acid
( 3- amiidd- phenyl) -ethyl] -amidej 5- hydr oxyam de WO

120 $ QRIS L @H 5@%@)@%1&%@hydlﬁﬁyﬁﬂ1de 5-[(1-pyridin-3-yl-ethyl)-
thléphene , 5-di carboxylic acid

2 {[‘1@1 am no- phenyl )-ethyl]-ani de} 5- hydroxyam de
) ((@)—ﬂhdiplﬁﬂberﬁadiza&odylwcbb%w&imxmlde2 - fhi-dt-oxethbyhi 108

t.h amde] 5r
(S)SJ géﬁ'@né}%‘ fléc/}ar boxyl i c] aci d) 2- hydr oxyani de
58)[ (( (S)—ﬁyop}:emn-zgﬁrglica@phylic)acxhzn{ HEQZL e¢thyl-phenyl)-ethyl]-amide} 5-

(S) }, 0%9 H’% 2,5-di carboxylic acid 2- hydroxyam de
fh Ji nmethyl - 1H pyrrol-3-y|)-ethyl] q P
(\95) (Bhthipphane-26-dicarhozylisaed 7 X | 13(4-ghenoxy-p eny) ethyl]-amide}

2 {[Slh dﬁl-oﬁ}tah-)me phenyl)-ethyl]-am de} 5- 10

@%%%@%&é?ﬁﬁ@% ac1c£$-|{1§l1 fél— Car B XIXI )I gthye}l am1de} 5-

ogyamidée v) (S)-thiophene-2, 5- d| car boxylic acid

gé m@) ggy§ﬁ$ngév5 BRER Rl i dEs. Y S kA ety -

ene- oxyl1c¢c aci

2- h)eahnldx]yam de 5- [ (1 -pyridin- 4ny ethyl) - am de]

X){ ((§ eﬁﬁ d%a?boq?ﬁ@&&&%ﬂyafo@&hme% Y g shenemi 9
hyl ) - am’ de

(S)qt 25d|carboxyI|c aC|d21[1

(% C(€§J@1ﬁﬁpﬂérrem25’—ﬂwa}boxﬂi&’la/dld 2 -{{imzﬂearbﬁﬁoﬁ-[bheﬂyb;eylmﬁ -gi@ide}
5-hydroxyamide
z) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-({1-[4~(3-methyl-
butylcarbamoyl)-phenyl]-ethyl}-amide)
aa) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(5-methyl-
thiophen-2-yl)-ethyl]-amide}
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z) (S)-thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5- ({ 1-[4-(3-nethyl- butyl carbanoyl) -phenyl] -ethyl

W(}2003A0'549&S) aa) (S)-thiophene-2,5-dicarboxylic BCI/EP2003/014235

2- hydr oxyam de 5-{[ 1-(5-met hy - thiophen-2-yl)-ethyl]
-am de} 25 WD 2004/ 054999 P EP2003/ 014235 -47- List
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WOR00DORIRL, ~k N--\'S/ Ar H NH HO (1),

WO 2004/ 054999 PCT/ EP2003/ 014235 -48 Patent C ains 1.
The (R)- and (S) enantioners of conpounds of fornula I

an aryl or heteroaryl group ich may be unsubstituted
or substituted 1, 2 or 3 tin¥s by 10 hal ogen;
phenyl; alkyl; -0-alkyl; -0-phenyl; 15 -0-(CH2)n

O; -OH -NO2; -NH2; N vl 20 -N(al kyl) 2i

NH C(O) -al kyl ; - SCeal ky|%%i SN %<yl . 25
-SeN(al kyl )2i  -Q(O)-NH2i - C(O)- N al kyl ;

- @ O e gkj‘ycl'nﬂal%) é}{antibgeg)dfzéb%%éhndsg& fgilmﬁﬁ I hydrogen;

WD 2004/ 054999 PCT/ EP2003/ 014
0] O
Ar H \ / I/\IH
HO

O,

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-(CH2)n-0-;
-OH;
-NOy;
-NHa;
-NH-alkyl;
'N(a]-k}’l)z;
-NH-C(O)-alkyl;
-50,alkyl;
-SO,NH;
-SO,NH-alkyl;
-5O,N(alkyl),;
-C(O)-NHy;
-C(O)-NH-alkyl;
-C(O)-N(alkyl); or
-C(O)-alkyl;

R1 is  hydrogen;

5 wher ei PCEBEP1093/014235
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-49 phenyl, al kyl or al kenyl which may be

unsubstituted or substituted once or several tines by
whaleger9d 5 -OH -NO2; -NH2; -Oalkyl; -0-BCHEP2008014235

-NH(al kyl); -N(al kyl) 2; m)rzﬁh_ol i no; _

4- met hyl pi perazinyl; or aryli or 15 Rl together wth

the Ar-group form a tetrahydronapht hal ene-, i ndane-

or di benzosub rinRg; i ydrogen or , al kyl.. . 20
nis 1, 2 or ghégﬁ’d P ys?glzaoﬂé%ggl ﬁélcacgéaﬁ’t 45 é“’)é’él?sf‘%uted or
t hereof . Supstitutghenger) - and (S) enantioners according

to claim1l, m@gg&gmﬁ;neg@yan aryl or thi ophen- 2-yl
group, optionally substituted 1 or 2 times by

hal ogen; 30 phenblogens kyl: -0-alkyl; -O(CH)n O;
-OH 35 -NO2; -NH3H; - NHal kyl ;

-NO,;
-NHy;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alk}’l)z;
morpholino;
4-methylpiperazinyl; or
aryl; or
R1 together with the Ar-group form a tetrahydronaphthalene-,

indane- or dibenzosuberane ring;

R2 is  hydrogen or
alkyl;

n 1s 1,2 0or 3;
and physiologically acceptable salts thereof.

2. The (R)- and (S) enantiomers according to claim 1, wherein

Ar s anaryl or thiophen-2-yl group, optionally substituted 1 or 2 times
by
halogen;
phenyl;
alkyl;
-O-alkyl;
-O-(CHy)»-0O-;
-OH;
-NO,;
-NHo;
-NH-alkyl;
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WD 2004/ 054999 PCT/ EP2003/ 014235 -50- -N(al kyl) 2i
NH C(O) -al kyl; -SQal kyl; -SO2NH2; 5 - SO2NH al kyl ;

w0 3o2mgabkyl )2i -C(O-NH2; -C(O-NHal kyl; PCT/EP2003/014235

-C(O-N(al kyl)2; 10 -C(O)-algé/l; Rl is hydrogen; or
al kyl , optionally substituted by halogen; 15 -OH
-N®2; -NH2; -Oalkyl; -0-aryl; 20 -NH(al kyl);

-N(al kyl)2; nor pﬁal:kﬁg 4- et hyl pi perazi nyl ; or
aryl; 25 R2is a hydrogen; nis 1,2 or 3; 30
and physi ol ogi cal-lW‘I&(@éwﬂlafbl e salts thereof. 3. The
(R) enantioners ag?g ng toclaiml1l or 2,

(R) -t hi ophene-2,5 carboxyl ic acid 2-hydroxyam de

5-[ (1-t hi ophen- 2-¥O2NBS; et hyl ) - ani de], WO 2004/ 054999
PCT/ EP2003/ 01423550, K H-alkyl;

-SO,N(alkyl)z;
-C(O)-NHz;
-C(O)-NH-alky};
-C(0O)-N(alkyl);
-C(O)-alkyl;

Rl is  hydrogen;or
alkyl, optionally substituted by
halogen;
-OH;
-NO;
-NHy;
-O-alkyl;
-O-aryl;
-NH(alkyl);
'N(a]k)’l)z;
morpholino;
4-methylpiperazinyl; or
aryl;

R2 is  alkyl or hydrogen;
n 18 1,2 or 3;
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-thiophen-2-yl-
ethyl)-amide],
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R) -t hi ophene- 2, 5-di car boxylic acid 2-hydroxyam de 5-{

1- (5-nmethyl - thiophen-2-yl) -ethyl] -amde}, or

Rjo4ohisophene- 2, 5-di car boxyl i ¢ aci d 2- hydr oxyRi/@r2003/014235
[ (1-bi phenyl -4-yl- ethyl)-amde]. 5 4. The

t hi ophene- 2, 5-di carboxylic acid 2-hydr oxyam' de

5 - (R ARBRER 28 bONG b d2 ko tide o gt
{[1h(o@hme{2hxl)~eﬂlyﬂrmﬂeh02 yI) ethyl] -am de} or
S) - t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

(
[
wq
5-
(S)-enantioner according to claim1l or 2, (S)
5-
(
5-
(
5-
(

[ (1-bi phenyl yl - ethyl)-am de]. e -, or
S) éﬁéﬁﬁm@hemeszécch@nrbw jcagd 8r1§fdﬁ939’a5¥1‘132§‘[6%h%?b?9¥1'413§‘
Ar ﬂpﬂ)&@ﬂde]once substituted by hal ogen; alkyl;
- 0- aI kyl; 20 -OH;, -NH2; -NHalkyl; -N(alkyl)?2i
-NHC(O) -al kyl; 25 -SQal kyl; - SOZNHZ; - SO2NH- al kyl ;
-2 N1 (ISY-Ie)lﬁitiom@(a@)Grﬂltd%;to 313im¢(0®)2; NH- al kyl ;
-C(O-Nal kyl)2; -C(O-al kyl; W 2004/ 054999
PCT/ EP2003/ 014235 -52-. Rl is hydrogen; or alkyl;
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-thiophen-2-yl-

ethyl)-amide],

(S)-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-alkyl;
-OH;
-NHy;
-NH-alkyl;
“N(alkyl)ss
-NH-C(O)-alkyl;
-SO;alkyl;
-SO,NHy;
-SO,NH-alkyl;
-SO,N(alkyl)z;
-C(O)-NHy
-C(O)-NH-alkyl;
-C(O)-N(alkyl)s;
-C(0O)-alkyl;
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R2 is hydrogen; 5 and physiologically acceptable salts
thereof. 6. The (R)-enantioners according to claimb5,

W@ Ro4ohivephene- 2, 5-di carboxylic acid 2- hydr oxyRen/@r2003/014235

5-[(1-p-tolyl-ethyl)- am de],_.10
(R) -t hi ophene- 2, 5-di car boxyl'|5c,2 acid 2-1[1-
(4-fluoro-phenyl) -ethyl] -am de} 5-hydroxyam de,
(R) -t hiqophgne -di.carboxylic acid 2-1[1-
(4- chl or o.“She%‘% g-g‘jé’t‘ﬁyl ] -amide} 5-hydroxyani de,
(R) -t hi ophene -di carboxylic acid 2-1] 1-
(4- br @oo- phenykdro: ;hyl ] -am de} 15 5-hydroxyam de,
(R) -t hi ophene- Z,%)-ggls carboxylic acid 2-hydroxyam de 5-{
[ 1- (3- et hoxy- phenyl)-ethyl] -amde},
(R) - t bh@ phiclogicllyGicEpeddixults thedird 2- hydr oxyami de
5-{[ 1- (4- net ho%y- ph%%yl )-ethyl] -am de}, 20
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyamn de
56{ [ 1Th4{(R}-endrtivatcosicosdingotociuiin) 5,et hyl ] - ami de},
(R) -t hi ophene- 2, 5-di carboxylic acid 2-{ [
1-(4-tert-butyl-phenyl)-ethyl] - am de}
5- hy dfRi{hiaphiae-2 Rylicathogpivercil 2-hgdmixpanidesy](1-p-whyl-dthyl)-
2- hydpggagm de 5-1[1-(4- 25
met hanesul.t onyl - phenyl )-ethyl] -am de},
(R -t Eﬁ%ﬁﬂ%ﬁ&ﬁﬁ%ﬂ@&@%@ﬁq 2-4ldr - fuarpiphepgl)-ethyl]-amide}
- am no-hydeswyhmidegt hyl ] -am de}  5-hydroxyam de,
(R -t hivophene- 2, 5-di car bgxyl i [ ﬁi}l[l_ )
(2-am oﬁlﬁ eyl}F)Z%-’g Cﬁ?ﬂ"j‘“ a?ﬁ’rcﬁ?e‘rﬁ'@-' efooBea) rehyl samide}
(R) - t hihydhetyemi]es- di car boxylic acid 2-1[ 1-
(4- et hwyy_ 3 | 1irami Ae} 5, hydr oxyanide .
(o 5t DO s Bl o ki AR 120 O BN Syt -amie)
(4-et ﬁé’b@r‘ﬁﬁémde) -ethyl] -am de} 5-hydroxyam de,
(R) - t REHGSIRNE25-HiceBoRAN - Ak éﬂ,&i {[1-(3- -
(4- carﬁangyl -QTeg%{ )C - e?)ﬁyl ] - Sg a’r(r?d e & {[1-(3-methoxy
5- hy dPUSYRRTHE] 28148\ 2004/ 054999 PCT/ EP2003/ 014235
- 53 ( ®)-thivdphens-dicarbdifdriabidyhjdroffdndde sy A{ Lxyand:ge
5- ({ 15kl -Diaey,
(R)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-
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-phenyl)-ethyl]-amide}
5-hydroxyamide,
(R)-thiophene-2,5-dicarboxylic acid 2-{] 1-(4-carbamoyl-phenyl)-ethyl] -
amide} 5-hydroxyamide, or
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butyl car bamoyl ) - phenyl] -ethyl}-anide). 7. The ( S
)-enantioners according to claim5 5

W@ B)4ohivephene- 2, 5-di carboxylic acid 2- hydr oxyRei/@r2003/014235

5-[(1-p-tolyl-ethyl)- am de], _
('S) - t hi ophene- 2, 5-di car boxyl T® acid 2-{ |
[1-(4-fluoro-phenyl)-ethyl]-am de} 5- hydroxyam de,

-t hi - =0 [ i. id2-{.]21-

(o chiy Rl 25 UGBTI sl a3t aatide Srdsdaarmetiyl
(S) - t husgearhamoyl pdib@yé]zttbxmaimida):i d 2-{ [ _
1- (4- bromo- phenyl ) -ethyl] -am de} 5-hydroxyam de,
(87) -t hiophene- 2, 5-di carboxyl i c_acid 2-hydroxyam de
5-%] 1%@-(%}’Wn}§ﬁeﬂﬁwlﬁfatﬁﬂa}mﬁam de}, 15
(S)-thiophene-2, 5-di carlboxylt IhCI acid _Z;j(lgi/dr oxyam de

- - (4~ h -_ph -e -am :
(S5 - 1 AP SHHBHEERS 5 B GPHi AL Syl ol ol ety
5-{[ l-agdidelt ri f | uor omet hyl - phenyl ) -ethyl] -amde}, (9
(-t ot RGBSt SIS Yol icraphenyl)-ethyl)-amide) 5-
5- hydlbéfsiyaimild &, (S) -t hi ophene- 2, 5-di carboxylic acid
et hangan e 2 A liaciq 2 s(ssehloro-phen)-ethyl)-amide)
(S) - t Rrdpheneitds. di car boxyl i c acid 2-{[ |
1- ( 3- &Bj-taophraeyd,3-dRhbBkHic R ﬂ@h_-(éﬁbﬂaﬁw-ﬁﬁéi@m&ﬁyl] 4mhide}

S) -t hijophene- 2,5-di car boxyl i c aci _
(2-%[ 13(%%)'&81—1 fenyl ) -ethyl ]-ani de} 5-hydroxyani de,

511 Lo o) ol 1o day 8yl oty et
€S§[3ﬁﬁgﬁé%&gp@g¥}é;r bo_x§| icacid 2-{ [ 1- o
(4- et kdx peng(2)>-disthykylic gid 24bydrogmunside g Digrarlsxy-
(28% [ P h%?’ggr@%gﬁbﬁl-q%}ﬁaw% Yethyl]. ani de} | |
5- hyd @i%?ﬁ%?iérdle@&mc bydrosyamide pHblc(4-i ¢ aci d
2- hy deathy@oidehybphényl)-édyl Imiaehy | - gut y;cgr banoyl )
TSGR TITISEY GO 3, ML BN LI
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-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,
(S)-thiophene-2,5-dicarboxylic acid 2-{ [1-(4-carbamoyl-phenyl)-ethyl]-
amide} 5-hydroxyamide, or
(5)-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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WO 2004/ 054999 PCT/ EP2003/ 014235 -54- Ar is phenyl;
Ri is phenyl; or alkyl, optionally substituted by 5

wWh2000ge1999 - OH, -NH2; -O-alkyl; -0-aryl; 10 PCT/EP2003/014235

-NH(al kyl); -N(al kyl) 2i 3gé{)hol i nyl;

4- et hyl pi perazinyl; phenyl7* 15 R2 is hydrogen or
al kyl ; and physiologically acceptable salts thereof.
20 9. The (R)-enantionmer according to claim38

(R) - t hi ophene- 2, 5- di car boxylic acid 2-hydroxyani de
5- [(IAJpheuayI [dtehyll;) am de]. 10. The (R)-enantiomners

accor rq)18 25 (R) t hi ophene- 2, 5-di car boxylic
acid lgi hy geg# phenyl - propyl )- amide,] (R
-t hi ophene- 2 1QP<§1|°B ubétltéﬁqdd)}’z hydr oxyani de
5-[(2-hydroxy-1 - ey - et hyl ) -am de],
(R) -t hi ophene- 2, 5-di car boxylic acid 2- hydr oxyam de
5-[ (3-hydr oxy- 1- phenyl - propyl ) - am de, ]
(R) -t hi ophene- 2, 5NHgar boxyl i ¢ acid 2-hydroxyam de 5-
[ (2- et hoxy- 1- phgﬂ sethyl) -amide |
(R) -t hi ophene-2,5-diC r‘boxyl ic acid
2-[(2-dinmet hyl am 1#batyliphenyl - et hyl ) - ani de]
5- hydr oxyami de, V\@@QQ{H)@MQQQ PCT/ EP2003/ 014235 -55
-N(alkyl)2;
morpholinyl;
4-methylpiperazinyl;

phenyl;
R2 is  hydrogen or alkyl;
and physiologically acceptable salts thereof.
9.  The (R)-enantiomer according to claim 8

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

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-1-phenyl-ethyl)-
amide] 5-hydroxyamide,
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(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-
[ (1- phenyl -2- pyrrolidin-1-yl-ethyl) -am de]

W@ R4ohioephene- 2, 5- di carboxylic acid 2-hydr oxyﬁti‘mﬁmoﬁs/omzss

[ (2-nmorpholin-4-yl- 1-phenyl-ethyl) -amde] , 5
(R) -t hi ophene- 2, dlcarboxyT§% acid
2-1(1, 2-di phenyl et hyl ) -am de] 5- hydr oxyam de,

(SR% (tl i %Eheﬁexbe—%.?ﬁ Sa%l?(gﬁ;\{ﬁaé 19 hycdlrgxy%mrl]gedg KB enyle?,—
(R)-qﬂhﬁﬂhmné)Qeﬁwﬂﬁuaﬁbbxyl|c aci d 2- hydroxyamn de

Ord LB R ¥l drcard B RELARD ydrorygmidess-[(2-morpholin-4-y1-

5- [(lehmn¢wﬂWDpﬁ@ﬁ@>- propyl) ani de], or

R) -t
(R L onapen2as-aeasagnxibio geptimayasmanie >
(S) - ?W@ﬁ%@e’accor ding to claim8

(S) t )Qﬂhﬁiﬁ@n@ZS dlesBabix wtido- mrmnh&awéqypmrghpemyn-

ﬂgﬂ?r -ethyl)- 20 amde]. 12. The
’oners according to claim 8

(S) t tH)ethivgrhen 2.5- ditarbotybix ptid @ -birdxy2ntigels-6 &y phinglbutyl)-
5- [(1- ﬂyl propyl) am de], 25
(S) th ene- 2, dlcarboxyllc acid 2- hgdro§¥an1d
[ ( ZQRiy Qpb/@nqj Sptiearhpxylisprid 2 hydsarmayide 5 (2-methyl-1-phenyl-
grdlcarboxyllc acid 2- hydroxyan1de
5 [(3 y r op.
“thi 0835 filéopiwse di% ﬁ&%ﬁceﬁ&)—hﬁgb%léég—a{Fﬁ*&l@ﬂéfl- [phenyl-
( 2- mebigRYamidel. 30 phenyl-ethyl)-anide], (S
-t hi ophene- 2, 5-di carboxylic acid
2-[ (2-di et hyl am no- I - phenyl -et hyl ) - ami de]
5- hydroxyam de, (S) -thiophene-2,5-dicarboxylic acid
2 yd r i .5- - .
oy oF YRt ackral i
(S) thiophene 2, 5-di carboxylic acid 2-hydroxyam de

SnghRgfh h@z% ditarbé: bafmlz- diytyanide 51¢{1-phtl-ethyl)-
2004/aml? PCT/ EP2003/ 14235 e dn -

12. The (S)-enantiomers according to claim 8

(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 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,

(S)-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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-56 (S) -thiophene-2,5-dicarboxylic acid 2- |
(1, 2-di phenyl -ethyl) -am de] 5- hydroxyam de, (S)

WO pvopieene- 2, 5- di car boxyl i c acid 2- hydr oxyam BET/BP2003/014235

[ (1- phenyl -pentyl)- amide], 5. (S _
-t hi ophene- 2, 5-di car boxylic A4 2- hydr oxyam de
5-[(1-phenyl -butyl)- am de],

S) - t hi Lfo 261 A gavgroxyam de,
51 (o nEenor e g AR 2 A Py s
(S)-t HTYébH‘é(ﬁ@l@; 5-di carboxylic acid 2-hydroxyani de
5-1(3 i i 10 k31 R -
Pt el 1 e, Mgl B
Ar isaﬁﬂg‘at hyl; 15 Rl and R2 independently are
hy dr og&)thiojsti gl 2;5-dicailokftydciddth g offpamide 5—[(1-tpheny1—bu)t;rl)—
unsubgii. éjt ed or substituted once or several tinegs b
al kyl Hi@ hal ogen; -OH -NO2; -NH2; -Oalkyl; 25
- 0- ar ¥$)-thioplidné @l JegticyrboxylN(aalddrhydroxyaanide 5-[(2-methyl-1-phenyl-
physi Ekﬂf%{lp%mé],%gcept able salts thereof. 30 14. The

(R -e ‘omers accprdig}g.to. claimi13 .

(R) - t ki opHerhene20-dicerkpiiepicid2-hydrxgannide b 43 areitlid- 1-phenyl-
5- [ (1bagPpidialepn- 1 -yl - ethyl)-am de], |

(R) -t hi ophene- 2, 5- di car boxyl i c acid 2-hydroxyan de

5-[ (1- napht hal en-2-yl- 35 ethyl)-am de]. WD

2084/The {RB-ANnR(CT)-ER2D1031eBsl£23Rling 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;
-OH;
-NO»;
-NH,;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyl);

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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-57 15. The (S)-enantioners according to claim13
(S)-thiophene-2,5-di carboxylic acid 2-hydroxyam de

WG2(0g5499pht hal en- 1-yl - et hyl ) -am de], PCT/EP2003/014235

(S)-thiophene-2, 5-di car boxyl ig aci d 2- hydroxyam de
5-[(1-napht hal en-2-yl - 5 ethy 3'— am de]. 16. A conpound
accordi ng to claiml1, wherein Ar and RI together form

eﬁeﬁ% sr%/tfb%e?p%{‘{wﬁdl Ejoacg%{q n;I |y substituted by

al kyl;  hal ogen -OH 15 -NO2; -NH2; -0-al kyl;
- 0- aryI . l Y
and ph(g)s |ﬂcl)lloog aj(yyl(/ﬁcgabg)e HJ\I& g&sg’?cﬁ aﬁégégf[w%ﬁﬂﬁ%len— 1-yl-

The h ‘i ners according to claim 16
(R)- t Spahiepleend, 255-dica hdig 28
et L L s

5-1 nda (R
aci d Q‘Wi‘hﬁ@&fﬁm de 5- [(1 2, 3, 4-t et rahydr o-
napht hal en- 1-yl ) - am de 30 18. The (S)-enantiomers

: ' é th h 2,5-di b I
agGor | | ene- i carboxylic
acll%d %L E‘%‘é‘?@&n aa?n %Qdﬁ% c?z §F§}H de,

(S)-thiophene-2, 5 di car boxyl | c acid 2-hydroxyam de 5-

1,2 dtratin mna mde] . WD
[2804/ 6%4213199 p P2003/ o?%%ﬁ&%gépyﬁlenﬁ !
indanyl; or

dibenzosuberanyl;

all being optionally substituted by
alkyl;
halogen;
-OH;
-NO;
-NHp;
-O-alkyl;
-O-aryl;
-NH(alkyl);
-N(alkyl),;

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
(§)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide,

(§)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1,2,3,4-tetrahydro-
naphthalen-1-yl)-amide].
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19. A conpound according to claim1, wherein Ar is a
het eroaryl group whi ch maybe unsubstituted or 5
wGaososom ed 1, 2 or 3 tinmes by hal ogen; phenpCT/EP2003/014235

al kyl; -0-alkyl; 10 -0-phenyl; -O(CH2)n-O; -OH
-NO2;  -NH2; 15 -NH-al kyl; =®{al kyl) 2i
-NHC(O -al kyl; -SQal kyl; -SO2NH2i 20 - SO2NH- al kyl ;

-S2N(al kyl)2i -C(O-NH2; -C(O -NH al kyl;

-C(O-N(al kyl)2i or 25 -C(O-alkyl; Rl is hydrogen;
phéhy| A gdmpbunst acadidémyto adinch wheydie unsubstituted or
substituted once or several tinmes by 30 hal ogen; -0OH
-N®2; -NH2;, -Oalkyl; 35 -Caryl; -NH (alkyl);

- N(al kyhy 2j is a hetéroaryl group which may be unsubstituted or

substituted 1, 2 or 3 times by
halogen;
phenyl;
alkyl;
-O-alkyl;
-O-phenyl;
~0-(CHz),-0-;
-OH;
-NOy;
-NH;;
-NH-alkyl;
~N(alkyl)»;
-NH-C(O)-alkyl;
-8O,alkyl;
-SO,NH3;
-SO,NH-alkyl;
-SO;N(alkyl),;
-C(O)-NH3;
-C(O)-NH-alkyl;
~-C(0)-N(alkyl),; or
-C(O)-alkyl;

R1 is hydrogen;
phenyl, alkyl or alkenyl which may be unsubstituted or
substituted once or several times by
halogen;
-OH;
-NO»;
-NHy;
-O-alkyl;
-O-aryl;
~-NH(alkyl);
-N(alkyl)2;
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WD 2004/ 054999 PCT/ EP2003/ 014235 -59- nor phol i no;
4- met hyl pi perazinyl; or aryl; or RI together with the

w@\eeogiodepe f orns a tetrahydronapht hal ene-, i ndaP€FEP2003/614235

di benzosuberane ring; R2 is ggdrogen or alkyl; 10 n
is 1,2 or 3; and physiologically acceptable salts
thereof. 20. A conpound according to claim 19,
wherein 15 Ar ir%or ho(fi %roaryl group whi ch maybe
unsubstituted or s}bsltnltuted 1, 2 or 3 tinmes by

hal ogen; 20 phe#yhethgpipgtazinyboral kyl ;- - 0- phenyl ;

-0 (CH2)ri O %?l;- X N02 - NH2; -NH.-aIkyI;
Nl s B0l o e
- (O - MigeRddsiberane ring;

R2 is hydrogen or
alkyl;

n is 1,2 or 3;
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;
-0-(CH2)a-0-;
-OH;
-NO3;
-NHo;
-NH-alkyl;
~N(alkyl)2;
-NH-C(O)-alkyl;
-SOsalkyl;
-SO,NH;
-SO,NH -alkyl;
-SO,N(alkyl),;
-C(0)-NHy;
-C(0O)-NH-alkyl;
-C(O)-N(alkyl),; or
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-C(O-N(al kyl)2; or WO 2004/ 054999 PCT/ EP2003/ 014235
-60- -C(O-alkyl; R is hydrogen; 5 R2 is alkyl; n

WO 2002024909 3; and physi ol ogi cal |y accept abl e sBCT/BP2003/014235

thereof. 10 21. A conpound according to claim 19,

wherein Ar is benzofuran-2:9QT I soxazol - 3-yl; 15
pyridin-2-yl; pyridin- 3 yl;  pyridin-4-yl;
furan-2-yl; pyrrol+3-5yh; all of which maybe
unsubstituted or SHS uted 20 1 or 2 tines by

phenyl or alkyl; 25 Rl is hydrogen; and R2 is
al kyl ; hysi &plly acceptabl e salts thereof.
30 22 R) -e oners according to claim 21
(R - thlophene 2, 5- dlcarboxyllc acid 2-
[ (1- bepzof ugan- 2ﬂkﬁ;ethyl) am de] 5-hydroxyam de, 35
(R) -t hi ophene- 2, 5- dlcarboxyllc aci d 2-hydroxyam de
5-{[ 1- (5- phenyl - isoxazol -3-yl)-ethyl] -am de}, WO
2004/ 0p4999isPCT/ EP29B3/ 014235 -61
(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[(1-pyridin-2-yl- ethyl)-am de],

and physiologically acceptable salts thereof.

21. A compound according to claim 19, wherein

Ar is benzofuran-2-yl;
isoxazol-3-vl;
pyridin-2-yl;
pyridin-3-vl;
pyridin-4-vyl;
furan-2-yl;
pyrrol-3-yl; all of which may be unsubstituted or substituted

lor2
times by
phenyl; or
alkyl;

R1 is hydrogen; and
R2 s alkyl;
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-hydroxyamide 5-{[1-(5-phenyl-
isoxazol-3-yl)-ethyl]-amide},
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(R) -t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[(1-furan-2-yl- ethyl)-amde], 5

W@ Ro4ohivephene- 2, 5-di carboxylic acid 2- hydr oxyRen/@r2003/014235

5-[(1-pyridin-3-yl- ethyl )-ange],
(R) -t hi ophene- 2, 5-di car boxyl'Ft™ acid 2- hydroxyam de
5-{[1-(1-nmethyl-1H pyrrol-3-yl)-ethyl] -am de}, or

(BRSBTS £t

(S) - enathyl)-amids, according to claim 21

S)-thj - -dj: I ' : 2-v]-
R
hydr oxgthyl)-de1id¢]S) - t hi ophene- 2, 5-di car boxyl i ¢ aci d
2- hydr piene2ld dickBoRIRN¥A 2-hpd ¥ R7ohidS Sz[k])-pﬁlti@iyll-ﬂ-yl—

ke

-am de S)-.t hi ophene-2,5-di car boxylic aci

2-hydr @hylnsteidels- [ (1-pyridin-2-yl- ethyl)-anide], 20

(5 S% ( t1 h%mpt!’hﬁiﬂreﬁf@;ajﬂiﬁ&fbbﬁﬂk! aidcm] BhydtoRydnyide 63y b1 -deethyl-1H-
- -turan: 2.yl - et -am de],

(S) - t hPB; ﬂ%ﬁél)fﬂ&lgﬁ%‘ﬁ%’o%{w i ¢ acid 2-hydroxyani de

5- [ ( 1- (R)rihitbpheRe 2} 5-diebbpiylicamiddhydroxyamide 5-[(1-pyridin-4-yl-

(S)-thj ene-2, 5-di carboxylic acid 2-hydroxyam de
5-{[1-?@%@@?39%—' 1H 25 pyrrol-3-yl)-ethyl]-am de}, or
(S)-thiophene-2,5-di carboxylic acid 2-hydroxyam de

52%.( 1- pyE { S Brafiridhrerstichorttinzaficlah 2124. The (R)- and
(S) enantioners according to claiml1, 30
(R) -t hi ophene- 2, 5-di carboxylic acid 2-1[ 1-
( 4- phep®)xthidpheny-)s-diesbyklicacidrt-fefbenzdiptimo X yheathyb-amide] 5-
(S)-thiophene-2, 5-di carboxylic acid 2-1[ 1-
(4- phe 8%92“}6‘1{% 1) -ethyl] - anidej 5-hydr OXﬁam' de. 35
25.  Pr (R)ethsohene-2ifedistbprdiakiscd-hydromamitle 6 t{{iF-65-ghenyl-
conpou Q| L.Qni of clains 1 to 24 by
reacti %g§%ﬁgg%gh%gupa?m?g}¥nul a ILI WO 2004/ O[%4999 .
PCT/ EP$9etiephengd,5-digarboxylic acid 2-hyd -[(1-pyridin-2-yl-
ethyl)-amide],
(S)-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-yl-
ethyl)-amide],
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{ [1-(1-methyl-1H-
pyrrol-3-yl)-ethyl]-amide}, or
(S)-thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-pyridin-4-yl-
ethyl)-amide].

roxyamide 5

24. The (R)- and (S) enantiomers according to claim 1,

(R)-thiophene-2,5-dicarboxylic acid 2-{ [1-(4-phenoxy-phenyl)-ethyl] -
amide} 5-hydroxyamide and

(S)-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 III
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OO0 S/ HO-' O R31I1I, wherein 5 R3 is a nethyl
group; with an enantionerically pure (R - or (S)

wo a00unei9ef the formula 111-A 10 Ar-C(R) ( R2) - MER2EP2003/014235
[11-A,  wherein Ar, R and have the neaning given

inclaiml, 15 in the presence of a suitable
activating agent, to give a conpound of fornula I
RI\R2 OO N\S/ O Ar HR3 fl 20 which is treated
wi t h hydroxyl am ne, or its hydrochloride, to give the
respective enantionerically pure conpound according to
claim1; and if desired) tranformihg said conpound
into its pharnmaceutical\\y acgeptaple salt. 25 26. A
medi canment containin r e npounds accor di ng
to any of the clali O1 to\R4/as active i ngredients
together with pharmaceutically acggptable adjuvants.
WO 2004/ 054999 PCT/ EP2003/ 014235 -6 7. A nmedi canent
according to claim26 for the inhibition of tunor cel
proliferation by induction of histone acetylation in
sai d whewin cel | . 28. A nedi canent according to claim
26 for the treatnent of cancer. 29. A nedi canent
according to claim26 for the treatnent of neopl asns
of th&3itamethl giso®tic and | ynphatic system

26.

with an enantiomerically pure (R)- or (S)-amine of the formula III-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 II

Q o)
R1 R2 s
Ar H \ / P
R3 I,

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

salt.

A medicament containing one or more compounds according to any of the

claims 1 to 24 as active ingredients together with pharmaceutically acceptable

adjuvants.
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30. A nedi canent according to claim26 for the
treatnent of colon-, breast-, |ung-, prostate-,

WO e@it@b4999 st onach-, bl adder-, pancreatic- or ORGEI/EBR2003/014235

cancer. 31. The use of one Of, Imor e conpounds accor di ng
to any of the clains 1 to 24 ¥or the manufacture of
medi canents for the inhibition of tunor cel

life j i ndyct j f.hi stong .acetyl ation
DI R Ren A RN R 81 SO TAEFEY b bl ca
conpopreliferattdrindyctian efriysterte achiglatioaiinsaid turpopeellf or
t he manuf acture of nedi canents for treatnent of

cancer. 33. The use_of one or pore conmpounds accordi ng
t 49 ardy mpdiqagent pegording to Jainy26 foF the theatmeni gisarifre of
medi canments for treatnent of neoplasns of the 15

h t ppoet.i c and | hatic .sy, m_, 34. The use of one

o8 o EOGEHARA ASC B T 2 ey fEegRent o Beplastiy of the
24 f diemdthpoetiznantl dphpliaticafsteradi canments for treat ment

of colon-, breast-, lung-, prostate-, rectal-,

stomach-, bl adder-, pancreatic- or ovarian cancer. 35.
Alret Aodedieamémitacoondingyta cdaion 26dbt the tleptimang taf eoldmy, breast-,

I NAuclhOn pPdstdtb SERBE-, stdthafk Ebidati- Ohniclafict HRAEriGELdncer.
Bk d iy

due to nistring to said tunor an effective

anount of one or nmore conpounds according to one of ‘
the clid 6& of ohe o2 hord bomphendiBt&Rdingfto ehpbfMhd 21aMAe! @ D4 for

the tynor i ol on-, breast-. lung-.,.. prQqstate- . .

r oot aft® magy Byl S migeifaapts for, i arbitioB of By e pgpliferation
canceby inductich efdrgionnategtaondh sgdtemanyellof t he cl ai ns

1 to 24, whenever prepared by a 25 process as clai ned

in claim25 or by an equival ent nmethod. 38. The

i 3% enThowsead one oe myse fFURpowls@cidsding 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 lymphatic 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. A method for inhibiting tumor cell proliferation by induction of histone
acetylation in a tumor cell, due to administring to said tumor cell an effective

amount of one or more compounds according to one of the claims 1 to 24.

36. The method of claim 35 wherein the tumor is colon-, breast-, lung-,

prostate-, rectal-, stomach-, bladder-, pancreatic- or ovarian cancer.

37. 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.

38. The invention as hereinbefore described.



