14 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 AROVATI C DI CARBOXYLI C ACI D
DERI VATI VES The invention relates to aromatic dicarboxylic acid
derivatives, or pharmaceutically-acceptable salts t her EdPeceniii 0% possess
anti-cell -prol iferation activity such as anti-cancer activity and are
accordingly useful in nmethods of treatnment of the human or animal body.
The i nventi rel ates. to processes for the manuf sai d
di car boxyli c %ag)ln@%éeri vatives, to pharmaceuti cal conpoPacq-EEggznsﬁ%%ont ai ni ng
themand to their use in the manufacture of medi canents of use in the
production of an anti-cell-proliferation effect in a warm bl ooded ani nal
such as man. Background of the Invention 10 Transcriptional regulation is a
maj or event in cell differentiation, proliferation, and apoptosis.
Transcriptional activaftROMAFICRICARBOXYIJEAEED MEREVATIVES cel | destination
~and for this reason transcription is tightly regulated by a variety of
factors. One of its regulatory nechanisns involved in the process is an
al-teration i nThhe itventidnar selatest rtoic taenmeetiof didbihpxylihi chidaf degigdtises; r anscri pti on

by nodul ating phﬂ%a@e@tﬁ@aﬁ?—'a&kﬁthﬂlé’ s&s éag‘regff aﬂﬁ&r b&{sésprﬁnﬁ-%g} Hoﬁfefaﬁoﬁ heir target
DNA segnents. Nucl eost int egrlt‘%( g r?igx H%@# QX tion status
of the core hlagtfvbtﬁégc Tlsnéug1 VAR 1Q/'Iaﬁfléal‘fle ) é%é'?fﬁﬁ’ e tightly
conpact ed and termsnizat gherhymsa epanimplpedy. She inventige elsqelatss to proyessefer ot her hand,
nucl eososes aflee mednakedred)of aael Vidatbodic Odcid hiricalves, hioS afeRceutivd t h t he

result being pgL sﬁ%hy&qzﬁﬁmttﬂex%h?d"%gﬁe émheﬂianf&asmn@éa;aﬁeﬁat us of the

20 hi st ones |s ver % tivitres of histone acetyl
.ttansferase N9 Pﬁ‘?‘%‘?’:ﬁ’ﬁ‘e"fd’é‘a e(%@ffe“ﬂéée‘i“ﬂnln

“-hhi bitors ha\aemtab@lnhasm@nd to arrest growth and apoptosis in several types
of cancer cells, including colon cancer, T-cell |ynphoma, and

eryt hrol eukemyg’,cel | t@i’venuohat apoptosis is a crucial factor for cancer
progr essi on, I%%@'—rn%—%r%m-s—are prom sing reagents for 25 cancer therapy
as effectlve i nducers of apoptosis (Koyama, Y., et al., Blood 96 (2000)
1490- 149®) . Savesalptisial reghlaticl is Chajpsesntoh cdﬂlaﬁffardnﬂhidhi, prelifraey @andeen

o2 (2000) 15107 F50% “NBFEPLa PR pte il e o Moo T "
report al kano &%gﬁuiﬁgmt scwmtfcﬁ\ 13 y re atg y a variety o actors One 0?

its regulatory mechanisms involved in the process is an alteration in the tertiary
structure of DNA, which affects transcription by modulating the accessibility of
15 transcription factors to their target DNA segments. Nucleosomal integrity is
regulated by the acetylation status of the core histones. In a hypoacetylated state,

nucleosomes are tightly compacted and thus are nonpermissive for transcription.

On the other hand, nucleosomes are relaxed by acetylation of the core histones,
with the result being permissiveness to transcription. The acetylation status of the
" —} 20 histones is governed By the balance of the activities of histone acetyl transferase
o (HAT) and histone deacetylase (HDAC). Recently, HDAC inhibitors have been
found to arrest growth and apoptosis in several types of cancer cells, including
colon cancer, T-cell lymiphoma, and erythroleukemic cells. Given that apoptosis is a
crucial factor for cancer progression, HDAC inhibitors are promising reagents for
25 cancer therapy as effective inducers of apoptosis (Koyama, Y., et al, Blood 96
(2000) 1490-1495).

Several structural classes of HDAC inhibitors have been identified and are reviewed

in Marks, P.M., et al., ]. Natl. Cancer Inst. 92 (2000) 1210-1216. More specifically,

WO 98/55449 and US 5,369,108 report alkanoyl hydroxamates with HDAC
30 inhibitory activity.




30 inhibitory activity. 14 Decenber 2005 -2 It has now been found that
certain aromatic dicarboxylic acid derivatives possess anti -
cell-proliferation properties which are nore potent thad4Piresr?i§5t he

af orenenti oned references- Furthernore, these conpounds have HDAC
inhibitory activity. Description of tHe Invention According to a first
aspect of the invention there is provided conpounds of formula | HON N -R2
Ri wherein denotes a thiophene ring which may be unsubstituted or

subst i t utlisipwibesp foundsthiplseertpifepatio depdwaitie heid detieativesi ppssern aatinal ogen

oo 2" bR RNL propldds HREPIRS B polNE 8 ¥hose G LRI RS ioned £ 7O

(1- 4C) al kefamptantathermote] 136} adkybide tia 0x DT MHbiebry a’iﬂﬁvﬁSi.W group, and
Rl and R2 are the sane or different fromeach other and are a hydrogen
atom a branched or unbranched (1-14C)al kyl group, which may be

unsubsti {8, @5n SER Lt W th | or several substituents independently
sel ected ™ fronta narogen m hydroxy-, nitro-. am no coup ; 14 Decenber
2005 -2a a carbocyclic group whi ch may be a non-aromatic ring systemwth

3- 7car bom b toaeftr@%ﬁ&tfo&*m&ﬁv&!ueﬂ &19&9% s l?rtsmwéamyéungg YEAeRanty! .

cycl ohexyl or cydoheptyl; which is unsu uted or stituted by 1, 2
or 3 substituents i ndependent |y selected froma hal ogen atom an
(1-4C) al kyl -, [ oro-net hyl -, hydroxy-, (1-4C)al koxy-, phenyl,
phenyi al kyl , ; Q" phenyl oxy, (1-30 al kyl enedi oxy-,
HO—N N—R2

wherein

()

| denotes a thiophene ring which may be unsubstituted or substituted by 1 or 2
substituents independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoromethyl-, hydroxy-, (3-4C)alkoxy-, nitro-, amino-, (1-4C)alkylamino-,

dif(1-4C)alkyl]-amino- or a (1~ ~4C)alkanoylamino, a (1 -3C)alkylenedioxy-group or
an acyl group, -

and

R1 and R2 are the same or different from each other and are
a hydrogen atom;

a branched or unbranched (1-14C)alkyl group;

which may be unsubstituted or substituted with 1 or several substituents

mdependently selected from a halogen atom, hydroxy-, nitra-, amino group ;




'trifluoro-rreth

B2 Unsubst tuted or  subarepdBlny 3R Wl haloeen siven. e

nitro-, amno-, (1-4C) al kylam no-, di((1-4C)al kyllam no-, (I-

4C) al kanoyl am no- or an aryl - group, and which may be annelated by a
phenyl group. or which may be an aryl group sel ected fr &hWeskrerey}o0pr

napht hyl =~ which is unsubstituted or substituted by 1, 2, or 3 substituents
I ndependently selected froma hal ogen atom an (I -4C) al kyl -,
trifluoroniethyl-, hydroxy-, (I-4C) alkoxy-, phenylal kyl oxy, phenyl oxy,
(I-3C) al kyl enedi oxy , nitro-, am nla-, (1- 4C)al kyl am no-,

di[(l1-4C all g4]am no-, (1-4C) al k4noyla vino-, carboxyl-, carboxyal kyl- or

—an acyl - group, or a heterocyclic group, which may be a non~aromat is ring
. system sel ected from pi peridinyl, norpholinyl, pyrrolidinyl, piperazinyl,

t et rahydrofuranyl, which is unsubstitated or substituted by 1, 2, or 3
substituents |nde§ gF ntly selected froma hal ogen atom an (1-4C)al kyl -
P (1." 40 al koxy-, phenyl, phenylal kyl,
E)fllezxél) a: ty: oxy- phgm@ﬂédmy be(aln&@)aedxkaﬂceﬂﬁ stéem lwl:thnﬁlvf&a&b@n B0~ |
al kyl am no-, anoyl a or an acyl -
group, and which ;%:gﬁ fﬁﬁ%g%ﬁ§é%$ﬂiqgigﬁ“¥ﬁ ab 3 CF‘ dﬂ to form
e.g. a tetrahydro P t et rahydr oi sochi noli ne or a di hydr o#ndol e, or

which may be a het arylwmcbwom&abﬁﬁﬁ@doi&ﬂmw&d 0 I, fury! or
' %}e ﬂ.orf”@rﬁcggﬂsﬂgsb whi ch may

alkﬂdependent |y
sel ected froma hal ogéﬂﬂapﬁhmemyl ( 1lsdoayky| -(1-4G)alkbxyey omphéngl,-, hydroxy-,

(1-4C) al koxy-, pheuylgd Qﬁpﬁnbﬂ Y mh I 4@@%&% nitro-,
amni no-I (1-40) all gy\l/\zn&&o dlg( i}%& Cﬁ& anlfyrll%?)ﬁé@s ] adlgg{%lg%u am no, or
an aryl group. an € mlﬂédg’ll 8evllapine- ons one or
several non adjacent 4C)alkanoylamino- or an acyl - group, and which may be

annelated by a phenyl group.
or which may be an aryl group selected from phenyl or naphthyi

which is unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoromethyl-, hydroxy-, (1-4Clalkoxy-, phenylaikyloxy,
phenyloxy, (1-3C)alkylenedioxy-, nitro-, amino-, (1~
4Clalkylamino-, di[(1-4C)alleyl}amino-, (1-4C)alkanoylamine-,
carboxyl-, carboxyalkyl- or an acyl - group.,

or a heterocyclic group,

which may be a non-aromatic ring system selected from piperidinyl,
-morpholinyl, pyrrolidinyl, piperazinyl, tetrahydrofuranyl,
which is unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoro-methyl-,  hydroxy-,  (1-4C)alkoxy-,  phenyl, -
phenylalkyl, phenylalkyloxy-, phenyloxy, (1-3C)alkylenedioxy-,
nitro-, amino-, (1-4C)alkylammoﬂ di[(1-4C)alkyi]amino-, (1-
AC)alkanoylamino, or an acyl - group, and which may be
annefated by an aryl_ or hetaryl group, to form eg a
tetrahydrochinoline, tetrahydroisochinoline or a dihydraindale,
or which may be a hetaryl group selected from pyridinyl, thiophenyl,
furyl or pyrrolyl, indolyl, quinolyl or Lsoqumolyi,




atons may be replaced by oxygen, nitrogen or sulfur atoms, and wherein 2
atons may be bound together by a double or triple bond,. a carbocyclic
group which is defined as above; or a heterCcyclic group*Wstelsr 308> def i ned
. as above; or R and R2 together with the nitrogen atomforma 3-6 nenbered
ring which may contain additional heteroatons independently selected from
ni trogen, oxygen and sul fur, and whi,ch nmaybe annul ated by a carbocyyclic
group or by a heterocyclic group ant which may be unsubstituted or
substituted by 1, 2, or 3 substituents independently selected froma
hal ogen atom an (14C)al kyl,-, trjfluoronmethyl-, hydroxy-, (I-4C)al koxy-,
phenyl, phenyl al kyl, phefiifhmay g%ﬁ@“‘iﬂﬁ‘&ﬁ d’)(ys,ubét{mt Al ky2.epredi oxy-
nlc'; r?)i( am lno-, (1- 4C) al ksybaithants indepdndintiiCYabdctedyfrdan Hiﬁllogen( dtom, an I
4C) al kanoyl am no- or an @Gy oup;.: i ysi L.cal ly tabl e salts.
Di scl osed herein, there;%acqy)ggﬁén g‘rﬁﬁﬁnﬁ%ﬂﬁi’caﬁ)‘%%’i ccgg‘%f’vati ve of
the formula | 0 HON BB Qs ey 2803 Qallsylededicsyn cRitrotes a
phenyl ring which may benifieybsti-4@aklapineHbsdij(1 Whslifjardine2 Of1- 3
substituents independent‘ilc)j el ected from a hal ogen atom an (1- 4C)al kyl -,
trifluoronethyl-, hydr oxy-a,lﬁa(ufmcf’%xmyefy #PtPo-, amino-, (1-
4C) al kyl am no-, di[(1-4C al kyl]-am no-, (1-4C)al kanoyl am no, a (1- -
3C) al ky| enggd krediy &P cIRin PREACHR1arGEOMAn 204toMEBRL 85 s&@ra@nﬁﬂ'agﬁb%ﬁe ring
whi ch may be unsu?}stltu%egg) or subsftitut edﬂﬁ}/! 1 or 2 substituents
i ndependenf IO IR R B OKYE D THY QprnAr ST AOS . 40) al Kyl -,
trifluoronethyl-, hydroxy-, (1-4C) al koxy-, nitro-, 14 Decenber 2005

and wherein 2 atoms may be bound together by a double or triple bond;.

a carbocydlic group which is defined as above;

or a heterocyclic group which is defined as above;

or R and R2 together with the nitrogen gtom form a 3-6 membered ting which
may contain additional heteroatoms independently selected from nitrogén, Qxygen
and sulfur, and which may be annulated by a carbocyclic group or by a heterocyclic
group and which may be unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4Catkyl-, trifluoromethyl-,
hydroxy-, (1-4C)alkoxy-, phenyl, phenylalkyl, phenylalkyloxy-, phenyloxy, (1-
3C)alkylenedioxy-, nitro-, amino-, (1-4C)alkylamine-, dif(1-4C)alkyllamino-, (1-
- 4C)alkanoylamino- or an acyl-group;

their physiologically acceptable salts.

Disclosed herein, there may be an aromatic dicarboxylic acid derivative of the

formula I

O : : 0]
HO—N’ N—R2
H /

R1 M




WD 03/ 011851 -3 PCT/ EP02/ 06488 ami no-, (1-4C)al kyl ami no-, di[(1-4C) al kyl]
-amno- or a (1-4C)al kan- oylam no, a (1-3C)allcyl enedi oxy-group or an aryl
group, and Rl and R2 are the same or different from eadhPoener208hd are 5
a hydrogen atom a branched or unbranched (1-14C)al kyl group, which may be
unsubstituted or substituted with 1 o2cseveral substituents independently
sel ected fromthe group consisting of a halogen-, hydroxy nitro-, am no-,
. carbocyclic- or a heterocyclic group, 10 and wherein at a chain | ength of

| ar ger t havhegiC- at ons one or several non adjacent C-atons nay be repl aced
by a correspondi ng nunber of heteroatons such as oxygen, nitrogen or

sul fur, and wherein 2 C atons maybe bound together by a double or triple
bond; a darAocyclic group; 15 or a heterocyclic group; or Rl and R2

t oget her th the nitrogen atomforma 3-6 nmenbered ring which may contain
addi tional héteroatons independently selected fromnitrogen, oxygen and
sul fur, and whi chdemyeshephenyiuin wkichnag beamnRaey i G auRited BY 122 or
heterocycllc 20 group and whjch may be unsubstituted or substituted by 1,

2, or 3 substituehtW S‘iltﬁé‘gﬁelﬁémd‘;m@eﬁ@l@@@fh fremns ahdlegengetorat am(lan

(1-4C) al kyl -, tri d | kox a etaryl
aryl al kyl , arylali?#ﬂ§€??ﬁ§%hP%§ﬂ®y E9é§%§aﬁﬁ4¢§ﬁ§ﬁﬂbx§”“’=?%?8 (Tanlno-
(1-40) al kyI ani no-4Curikyldnid6) adyi-@yikydl-amind-, 4CahXraoylaitheoa qt- an
-acyl -group. 25 An oup maybe e. pentyl, hexyl or 3- nethyl butyl. A
‘substituted al kyl?3 é&ﬁ%&3%@@Xbénﬁmg”aBéﬁﬂy¥°thenethyI

tetrahydrgefuran-2-yl- nmethyl or 2-cycl ohex-I-enyl- ethyl.'An al kyl group
where one or_several non adjacent atom groups nmaybe replaced by oxygen,

nitrogen @ fur atons nmay be e.g. 3-isopropoxy-propyl or 2- 30
met hyl sul et hyl .

denotes or a thiophene ring which may be unsubstituted or substituted by 1

or 2 substituents independently selected from a halogen atom, an (1-

4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, nitro-,




- aryloxy, (1-

14 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 -4 An al kyl group wherein 2
atons may be bound together by a double or triple bond maybe e.g. 1-hexinyl
or 2-heptenyl. A carbocyclic group maybe a non-aronmati cl4lfeermnbe8t5em wi t h
3-7 carbon atons, for exanple cydopentane, 5 cyclohexane, cycl ohexene or
cycl opropane, which may be unsubstituted or substituted by 1, 2, or 3

substituentg.ai ndently selected froma hal ogen ato -4C) al kyl -,

trifluoro-ﬁ%?ﬁgﬂ%£§hydroxy-, (1-4C) al koxy-, aryl -, hetgkyﬁﬁ&mgé?ylalkyl,

aryl al kyl oxy-, aryloxy, (1-3C)alkyl enedi oxy-, nitro-, -amno-, (1-

4C) al kyl am no-, di[(1-4C)al kyl]am no-;3¢1-4C)al kanoyl ami no- or an acyl -

group, 10 and which maybe annel ated by an aryl or hetaryl group, to form

e.g.an indane or a tetralin or it be ryl, group. An aryl group is

a carbocyclic conj ug&?‘é"c?"’r(:lf%gﬁwm‘m fl‘4g%§ﬁ}'gT"€‘”b‘PTe‘?ﬁ3ﬁl (1-4Cadlsht hyl

preferably phenyl, werlenines/(IHE)didumbdeiytantvpcr en acglgystp,t uted by 1, 2, or 3

15 substituents independently selected froma hal ogen atom an

(1-40©) al kyl -, rifluoromethyl-, hydroxy-, (1-4C)al koxy-, arylal kyl oxy-,
§%§a]kylenedioxy-, nitro-, amno-, (1-4C)alkylam n.o-,

di [ (1-4C) al kyl']am no-, (1- 4C) al kanoyl am no-, carboxyl -, carboxyal kyl - or

an aryl - groBpandRhmrt thesoyodridiffeepntingm sl bie2ddarenon- aronati c ri ng system

with 3-7 nenbers and one or two hetero. atonms independently chosen from

ni trogen, ‘oxygen, and sul fur, for exanple piperidino, norpholino,

pyrroli dPno, gﬁﬁgﬁﬁﬁﬁwa? whi ch nmay be unsubstituted or substituted by 1,

2, or 3 subst pbiiesied of wibspeheddhtlty)aldzeepedhisr om a hal ogen atom an

A1-4C al kyl -, taidyf beotubiityd -or BIGEQRN - with 1146) alek@XNY subsdduMlts . hetaryl -,

amno- (1. 40 ok Fel e BB R S SBae, Ca no, or

an acyl - groupMERPRRT cHOPFiGEr 2 BeiHerai<@sWBy an aryl or hetaryl group, .

to formi€. g. a tedwhbybrsehihaol lbugh of hetr thy drGemes hina @k istverabfiora
~di hydroi ndol e, QBjatcht ORYRR rRay R kélatbd BF Ldbbresponding number of heteroatoms
such as oxygen, nitrogen or sulfur, "
and wherein 2 C-atoms may be bound together by a double or triple bond;
a carbocyclic group;
‘15 or a heterocyclic group;

or R1 and R2 together with the nitrogen atom form 2 3-6 membered ring which

may contain additional heteroatoms independently selected from nitrogen, oxygen

and sulfur, and which may be annulated by a carbocyclic group or by a heterocyclic
20 group and which may be unsubstituted or substituted by 1, 2, or 3 substituents
: ) independently selected from a halogen atom, an (1-4C)alkyl-, trifluoromethyl-,
hydroxy-, (1-4C)alkoxy-, aryl-, hetaryl-, arylalkyl, arylalkyloxy-, aryloxy, (1-
3C)alkylenedioxy-, nitro-, amino-, (1-4C)alkylamino-, dif(1-4C)alkyl]amino-, (1-
4C)alkanoylamino- or an acyl-group. '

25 An alkyl group may be e.g. pentyl, hexyl or 3-methyl-butyl.

A substituted alkyl group may be e.g. benzyl, phenethyl, tetrahydro-furan-2-yl-
methyl or 2-cyclohex-1-enyl-ethyl.

An a].kﬂ group where one or several non adjacent atom groups may be replaced by
oxygen, nitrogen or sulfur atoms may be eg. 3-isopropoxy-propyl or 2-
30 methylsulfanyl-ethyl.




~ 14 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 -5 A hetaryl group is either a
5 or 6 nenbered cyclic conjugated ring systemwth one .or two hetero atons
independently chosen from nitrogen, oxygen, and sul fur, 14 Bgcemex2§pl e
pyridinyl, thiophenyl, furyl or pyrrolyl, or an annul ated bicyclic
conjugated ring systemlike indolyl-, quinolyl- or isoquinolyl-, which may
be - unsubst r substituted by 1, 2, or 3 substit pendently
sel ect ed fr{gtr(#glﬁﬂﬁsgl ogen atom an (1-40 al Kyl -, trifl u:)i’r g}ﬁ‘?zﬁm‘\qg hydr oxy-,
(1-4C) al koxy-, aryl al kyl oxy-, aryl oxy, (1-3C)alkyl enedi oxy-, nitro-,

amno-, (1-4C) al kylam no-, di[(1-4C) akkylJam no-, (1-4C)al kanoyl am no, or
an acyl group. Wen R and R2 together with the nitrogen atomforma 3-6
menbered ring ch 10 may contain additional heteroatons independently °
sel ect ed fromAﬁajtk?' W Q%b%ﬁc’méﬁ’dyé% fl togptherpyp demblaorgrivisbprgt i di ne,

pi perazi ne or nﬂbbpmllfhﬁenylméhmtaiyl e value for a substituent when it is a
hal ogen atom i s for exarrpl e, fluoro, chloro, bronp and iodo; when it is
(1-40) al kyl exanp nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, sec utyTYChcvgﬁoﬁ aPrbfas (1- 4C) al koxy is, for exanple, 15 nethoxy,
ethoxy, propoxy, isopropoxy or butoxy; when it is (1-4Calkylamno is, for
exanpl e, net hylmamrianagatie tring] spadn Vi 3-PreoPyh AtGmdP for Vi i: coperftirre| ( 1-

40 al oyl bam nGyclohehl! ofAIBLE or Ak h@%ﬂﬁh #f%@ HRQYLAM N0,

di et hyl 1-
_4IC)eaI Kaﬁgnylngnf‘}li’é ‘i“tfg%?'é’rz é’f(gﬁ%s‘éwe’ftb’ln eﬁﬁlFPE\IS“ esicd fram *blléiﬂ"gﬁ’r’ﬁ%ﬁ“onaﬁn do or

20 but yram doan wHeA©)ilkyld, strifliorg @by | lpdediyox(1-4Qalkbryr, ey mhtecyl-,
-f;-rrgt hyl enedi Oxynylalk?lt haH1IBRAGHyQX YryRRky, pr@pyéﬁmﬁ&ie% %@o.vmﬂndt (1S acyl is,

preferrad inboﬁfafr?éia? %Cefﬁ“*%a%rlﬁ%"”y{%&@é? St LN L ol 1o

a nore Br ef ertEtiiehBathernd afec'l@’apw ROy @@%Pwylforgxwm%sorqoref errably,
R2 is an 25 atqa’ahﬂekyl - radical, for exanple the benzyl --- radical or
substituted benzyl -- radicals. Preferred are conpounds wherin A denotes a

t hi ophene ring. nor referred are conpounds in wherein this
thi ophene ri ngr’lt?aﬁ%s%ﬁﬁ’t%ﬂ?ed Most preferred are conpounds wherin two

carboxylic noieties are bond at positions 2 and 5 of a
An aryl group is a carbocyclic conjugated ring system, for example phenyl,
naphthyl, preferably phenyl, which may be unsubstituted or substituted by 1, 2, or 3
15 substituents independently selected from a halogen atom, an (1-4C)aliyl-,
trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, arylalkyloxy-, aryloxy, (1-
3C)alkylenedioxy-, nitro-, amino-~, (1-4C)alkylamino-, di[(1-4C)alkyl]amino-, (1-
4C)alkanoylamino-, carboxyl-, carboxyalkyl- or an acyl - grbup.

: /} o A heterocyclic group may be.

20 a non-aromatic ring system with 3-7 members and one or two hetero atoms
independently chosen from nitrogen, oxygen, and sulfur, for example piperidino,
morpholino, pyrrolidino, piperazino, which may be unsubstituted or substituted by
1, 2, or 3 substituents independently selected from a halogen atom, an (1-4C)alkyl-,

- rifluoro-methyl-, hydroxy-, (1-4C)alkoxy-, aryl-, hetaryl-, arylalkyl, arylalkyloxy-,

25 aryloxy, (1-3C)a]kylenedioiy—., pitro-, amino-, (1-4C)alkylamino-, di[{1-
4C)alkyl]amino-, (1-4C)alkanoylamino, or an acyl - group, and which may be
annelated by an aryl or hetaryl group, to form eg a tetrahyd.rochmolme,
tetrahydrmsochmolme or a dihydroindole,

or it may be a hetaryl group.




further unsubstituted thiophene ring. Enantioners, diastereoisoners,
racemates 30 and m xtures thereof and pharnaceutically acceptable salts of
aromatic d.icarboxylic acid derivatives of the formnul aid4baeseados® part of
the invention. -6 14 Decenber 2005 Di scl osed herein, there may be provided
a pharmaceutical conposition which conprises an aromatic dicarboxylic acid
derivative of the fornula I, or a pharmaceutically-acceptable salt
thereof, asWOdPPHEA hereinbefore in association with aPCIEP02/06488

phar maceutl cal l y-acceptabl e diluent or carri-er. The conposition nmay be in a
form suitable for oral admnistrationg.for exanple as a tablet or capsule,
for parenteral injection (including intravenous, subcutaneous,

i ntranuscul ar, intravascular or infusion) as a sterile solution,

suspensi on or AAE gk i dihertadsir §amembered oydit enfigated sisg tem viithtorent  or cr eam

~or for rectal oadm mtad ﬁ&tﬂs@ﬁﬁe@@d&t&&ﬁ&eﬁ&b@rﬂtmgeﬂ Bonar Ald S{ﬂhg. Rpove

conposi tions Ry, ke n sh9 gonvent | i pients. The
aromatic dicar box aC| dageﬂr ?n\}'@ Hﬁﬁ & PP‘TJ’I@? mafl “23%1 R’i cﬂc'“éred to a
war m bl ooded %ﬁﬁl Ié‘f ﬁmﬁ’i‘h]fkedﬁ YWQ“HOHT%EPWIS- ompybper square
meter body ar easubgituteder sabititridd byil, B or appstiudnngindpyndentl-sdiofedtipikg , and this

“normal ly pr ovulﬁlegena atoh{;ealap@m)gﬁ,hj y&gfl&%geﬂlyp ql?él%xy- el e a_“% 13 form such
~as a tablet or ?_rgi u%%jcﬂ%/ gant a| ﬁ’@; "my of
“active ingredi oS! 8’8%’e AIGH0 g/ kg i S
enpl oyed. Ho Qf Cf)hIEYIHEP‘W %@HWP'P am@swllgyodpe Val’.l ed dependi ng upon
the host treated, the particular -route of admnistration, and the severity

3Lt the illnes W}Qﬁt{{ngn& R@é&% wﬁﬁ?iﬁrn%&grlx Yeofn 26 P4 b UM Fneg aﬁg%“lfy ma%/t ient .

~determ ned by _the pr.ac ifoner who 1s treatin an par
Di scl osqg her & ﬁmrﬁ 'id“r‘ﬁvnﬁ B tadage ‘iaYr OIHP@G%RWE% aci d

derivative of and gybfuy, §imaybac.g. Pa)snﬁaef mrse’-cbzmememmlphﬂbree for use in a method of
treatment of the human or animal body by therapy. It has now been found

that the co Qg a WI NV.eNt{ QN bosses
anti-cel | - p?gﬁ% erlﬁalo%\?ogr g%%rﬁﬁwge h\ﬁﬁ Gk ila(i)eg ’E%?F’e‘?lz%f Fgnle f4¥of r om  thei r

" hi stone deacef@?réfs rompn it ode: Whéﬁtlif i (tly"‘C At by drngeyppieheetbdnpbyinds of t he
present i nvenpicpp, seprogyt, (ounyk;leo‘ra;t;mbdqlmdylirdxenﬁtrleatzmjgkd:d?& for edatubRy at i on of
nal i gnans Cehieﬂnoxf@fh@ﬁﬂb l:&& Is@ﬁoﬁ&?%?ﬂﬁ'ﬂ %eﬁﬂ?sb HVE”“ on may be

expected to b t of ‘cancer an
anti-proli fergtlgxéglgfféf ec‘s‘t@n or PFOP aipp;e Y hft ls01‘il hcers of the

breast, |ung, ‘eBlsemipecisunte eomelh, dipredylming, N-ethyl-N- mEthylammo’

diethylamino, N—methyl—N—propylamino or dipropylamino; when it is (1-

- 4C)alkanoylamino is, for example, formylamido, acetamido, propionamido or

20 butyramido; when it is (1-3C)alkylenedioxy is, for example, methylenedioxy,

_ ethylenedioxy or propylenedioxy; and when it is acyl is, for example, formyl, acetyl,
) 7 propionyl, benzoyl, or phenylacetyl.

In a preferred embodiment, R1 is hydrogen and R2 has one of the above values. In a
more preferred embodiment, R2 is a (1-14C)alkyl group. Most preferrably, R2 is an
25 arylalkyl — radical, for example the benzyl — radical or substituted benzyl — radicals.

Preferred are compounds wherin A denotes a thiophene ring. Even more preferred
are compounds in wherein this thiophene ring is unsubstituted. Most preferred are
compounds wherin two carboxylic moieties are bond at positions 2 and 5 of a
further unsubstituted thiophene ring. Enantiomers, diastereoisomers, racemates

30 and mixtures thereof and pharmaceutically acceptable salts of aromatic dJcarboxyhc
acid derivatives of the formula I are also part of the invention.




bl adder.,, pancreas and ovary. It is in addition expected that a derivative
of the present invention may possess activity against. a range of

| eukem as, |ynphoid malignancies and 14 Decenber 2005 -l6®e®mbdr@l05unors
such as carcinomas and sarconas in tissues such as the liver, kidney,"
prostate and pancreas. Thus according to a second aspect of the invention
there is provided the use of an aromatic dicarboxylic acid derivative of

the for rmlliﬁsaosedrhaeimhahéracmuyitﬁeagiravidapcae hathlaBeutRhbl cBﬁ%%ﬁH& Wiclef i ned
herein in the manufacture of a medicament for -7 14 Decefber 005 Use in
t he produlPMBHSE 2Bnamatic c dicarbexplic fasicht dasivatéve et thien farmmaa ni,bloooaled

animal s . n ' | s¢l0s herein,.there may he provided
a net hod If15 gr produci g&gﬁég%%ay@ﬂé%?qg%r%ﬁfﬁfﬁgggﬂr%ﬁfoﬁ PG40 i 3 bl ooded
ani mal , spbhmasevtzally-acceprblt ditueatioh chitRatl TRNompblitedh BAYIY HES form

adm ni ste_ri.nag)ltg saig &T mal .an effective ampunt of an aromatic
di . car boxy1HaPle, &rqorgle piTpIdStpHOR s Tog exxpmple trop dibipfepioeapsulphéor parenteral

anti - cel | i§E@ohf et tHEALRRAL ' erginbefore o be applied as a
sol e ther_rg y_oor%may i mvolve, in a%glt: tlglg%up’o e arcglﬁagt ?%yaaﬁ%gﬁgo%l ic acid
deri vat i vénfofion)ins a sterilestlution, saspension onerauleivhefor tpidat hdnPistatbs tagaces, for
exanpl e those selected f r .exanple, mtotic inhibitors, for exanple

f
vi nbl ast i Hléﬁm%rﬁla’h‘“‘é"taﬁh&r %’8??&%‘,3 BRISUEORAS Fesuppesiioratlngeneral s sbard n and
cycl ophos phapasitesnsi by et Pli’e?al‘éﬁ # srﬂamllﬁinggﬁﬂuoéhr {ié(nal'é){éﬁgi&%s?“rﬁeaxe' or

ot her taxanes; antinetabolites, for exanple ouraci capeci t abi ne,
cyt osi ne. aicgistingirateoxylid 4vjdirdsiyativeawilbmorthally &k amintiristearad €5 @alvainrng

anti bioti . EX | e.adrianycin and cin; immunostimulants, for

exanpl e Flr%gcsl%&tj%lr%r% a?%ﬂ%t\ éﬂ??ﬁ”ﬁ%’aq @‘e ,r?ﬂﬁﬁaﬁg’%ng B ugE RPN eredenz y nes,

for exanpbg theasgiaiafdi.e foﬁmmzysonemﬁﬁlg(@g Bt O nbMal§*FioR]des &f oposi de;
e

bi ol ogi cal response nodifiers, for exanp I nterferon; and anti-hornones,
for exanpiheraggiticalyefiagissdossudhualt dogerdsimt snclors .a fablet -arxcapsile will

ant i andr ogenf, s4 - oVan3- (4 L . : :
fi uor opheny| S%F%%H?I%f% %@é??@‘ﬂé% e ingredient; Prefesplina 48y o3t Bpi onani | i
de, olr oiﬂc'l:erangehﬁ"r bpeditigkageaslogat] Howdvet Blecdaiidsdode Salli fresshrily Heor
exanpl e, necer:

P vatied depending upon the host treated, the particular route of administration, and the
severity of the illness being treated. Accordingly the optimum dosage may be

determined by the practitioner who is treating any particular patient.

Disclosed hex_'ein, there may be provided an aromatic dicarboxylic acid derivative of
the formula I as defined hereinbefore for use in a method oftreatment of the human or
animal body by therapy. It has now been found that the compounds of the present
invention possess anti-cell-proliferation properties which are believed to arise from
their histone deacetylase inhibitory activity. Accordingly the compounds of the
present nvention may provide a method for treating the proliferation of malignant
cells. Accordingly the compounds of the present invention may be expected to be
useful in the treatment of cancer by providing an anti-proliferative effect, particularly
in the treatment of cancers of the breast, lung, colon, rectum, stomach, prostate,
| bladder, pancreas and ovary. It is in addition expected that a derivative of the present
invention may possess activity against a range of leukemias, lymphoid malignancies

and




Principles & Practice of Oncology, Vincent T. DeVita, Jr., Sanuel Hell mann,
Steven A. Rosenberg; 5th Ed., Lippincott-Raven Publishers 1997. Such
conjoint treatnent may be achi eved by way of the sinultahBoesber H8guenti al

or separate dosing of individual conponents of the treatnent. According to
‘this aspect of the invention there is provided a pharmaceutical product
conprising an aromatic dicarboxylic acird derivative of the formula | as
defined hereinbefore and an additional anti-tunor substance as defined
herei nbefore for the conjoint treatnent of cancer. In a third aspect of the
i nvent i onsolidHamers gichras\dareebraasprdcesenods ingtiseieaciuch ianghe toap idndg, as

defi ned i&ﬁ&gw drgqgtgng a conpound of fornmula Il 14 Decenber 2005 - 7a
wherein as t epﬁ%5ﬁ1hg defined hereinbefore and R3 is (1-4C) al kyl group
with an amne of the fornula HNR R, in the presence of an activating agent,
wherein R_and R-, have the nmeani ng defined hereinbefore to give a

compound Bhusrasearding to # seaond Aspest Qfég%mé@twmthemywr@xﬂeémhme;eionﬁ athe presence
of a suit . eatter. . . Qpt.ai ned conpounds of fornula I, are
converteéﬁakﬁﬂ??gﬁﬂgﬁgﬁFi%%%f%?b ﬁgs?gﬁg%ﬁggﬁ@ng Wé@eﬂﬁ Sepficaly-

physi ol ogiccaitdble asle ejpdredt] as glafiisl hdrinainf @b hindsp@etofof niddgabeMeRdH on,
~there i s provided nedi canents containing as active ingredients a conpound
of formula | in adm xture with pharmaceutically acceptable excipients or
diluents. In a fifth aspect of the invention, there is provided a use of a
conpound as defined above for the preparation of a nedi canent havi ng _
-hi stone deacetylase (HDAC) inhibitor activity. I'n a sixth aspect of the
invention, there is provided a use of a conpound as defined above as an- .
i nhibitor of cell proliferation. An enbodi nent of the present invention may
“provi de pharnaceutical conpositions containing a pharnmacol ogically
effecti ve anount. of one or nore conpounds of formula | in adm xture with
pharmaceuti cal |y acceptabl e exci pients and/or diluents. 14 Decenber 2005 WO
- 03/011851 PC / EP02106488 -8 :




Exanpl es for physiologically acceptable salts of conpounds of fornula | are
salts wth physiologically acceptable bases. These salts can be, anong
others, alkali, earth alkali, anmmoniumand al kyl ammoni ubhI¥edmbe 200r

exanpl e sodium potassium calcium tetra-nethyl-amoniumsalts. 5 The
separation of racem c conpounds into their enantioners can be perforned. by
chromat ogr aphy _on an anal ytical, sem preparative or preparative scal e using
suitabl e Bi?tﬁﬂo@?|l§vo<§t%lpx}é’f§@a%ﬁtw¢£r@rogﬁ>a@@§ gifach i @i wami-bloededeanimal Sui t abl e
optically L ignary phases include, but are not limted to, silica
(e.g. Chi ?ugggig?%ﬁ/g?%%%{n%@i ral pak OI/ OP, Baker), cellul ose esters or
carbamates (e.g. Chiracel OB/ OY, 10 Baker) or others (e.g. Crownpak, Daicel
or Chirac =R ker.). O her t hod for the separation of enantiomners
can al so gkog‘%ﬁl?@g%eﬁ‘é’&hﬁﬁe‘nﬁ% Ferpgfledhp mefhod doir wedwang ag gRfiseids from

conmpoundsp@fifddRonl Fredting \kraﬁﬁg%ﬁé‘d atfibnlal) sQEDE ma®Rb in@afad J)i%'sfg'lgig nge?{tﬁleﬁp mpounds,

e.g. canphorsul fonic acid or brucin, and separation o

di ast er eowhich coowmsen adiministeridgotweshidyninied dn bifective amdunoof therapitical |y 15
active agen Epant i rically. enriched, o ure conpounds of fornmula I are
al so obt(glfzgr{g }fygl'c flmf VRS dé’sn ‘i)ﬁ‘?rﬁ’gf’?{?r‘gcti ve starting materials.
Preparation of the Conpounds of the Invention An aromatic dicarboxylic acid
derivative of the fornula I, or a pharnmaceutically- acceptable salt

t her eof , Hegyasecll-arokifeatiany treatinent defined Hencinbefors ey dppippliehhe atsole20 t he
_ ti f . cahly- L .- Such . wh sed to
P ehar o letafly of ARV 1 S G SHERSHDES ai R BT PSR MR e or

phar macelhvengiohyemcaantehltbersatittuinbesieeiance rixambieoasscheciddridigr feature
of the ifgventi on and are jil|lustrated by the follow ng representative '
exanpl es Ph SKATRIS, mipiedahibiierer fprs examplecninblastime alkpatos igortsafyr of t he

meani ngs gefhnedi2nadier Simhefigr rting. material s be

obt ai ned by gt anlgﬁ%} proce qutg)sgn%fN? g@ggﬁs&%&%ﬁ%ml@??&%ﬁ{emﬁgg% P%éfti on of
such ‘st arassemplypdikerpaalitaxélor ddmc taxbed; mtichétabolitésh bragampRdfludiguaen- | i m ting
exanples. Alternativel.y necessary startfing materials are obtainable by
anal ogouscaB?cbtéé‘B&r ‘égto’f%e Fi%é‘lé’sl I‘H’é’tﬁﬁ:{r > d9Teexamme.ninfgrealatizgdi nar y

skill of ARbRHERTOE cRBYIE Bliriamydd 2R SRIRARIiZ QNP ARLANLBRT RiFhpfsP02106488

trastuzumab; DNA synthesis inhibitors, e.g. gemcitabine; enzymes, for example
asparaginase; topoisomerase inhibitors, for example etoposide; biologicél_response
modifiers, for example interferon; and anti-hormones, for example antioestrogens
‘such ‘as tamoxifen or, for "example antiandrogens such as (4'-cyano-3-(4-
ﬂuorophenylsulphonyl)~2—hydroxy—2—methyl-3'~(triﬂuoromethyl)-propionanilide, or
other therapeutic agents and principles as described in, for example, Cancer:
Principles & Practice of Oncology, Vincent T. DeVita, Jr., Samuel Hellmann, Steven
A. Rosenberg, 5th Ed., Lippincott-Raven Publishers 1997. Such conjoint treatment
may be achieved by way of the simultaneous, sequential or separate dosing of
individual components of the treatment. According to this aspect of the invention
there is provided a pharmaceutical product comprising an aromatic dicarboxylic acid
derivative of the formula I as defined hereinbefore and an additional anti-tumor

substance as defined hereinbefore for the conjoint treatment of cancer.

In a third aspect of the invention, there is provided a process of manufacturing

compounds as defined above by reacting a compound of formula III




9 (a) One preferred nmethod for the production of conpounds of the fornula I
invol ves the reaction of conpounds of the formula Il R wherein A, Rl and
R2 have the meaning defined hereinbefore and R3 is.a (14B€ymlek35 group, -
preferably a nmethyl or ethyl group, with hydroxylamne in the presence of
a suitable base. The reaction is carried out in an inert solvent or diluent
such as net hanol or ethanol at tenperatures between 0C and 100C,
conveniently at or near ambient tenpetdture, and at a pH between 10 and
12. A suitable base is, for exanple, an al coholate, for exanple, sodium
met hyl ate. 10 Caonpounds_of formula Il are prepared from conpounds of the
formula I'll  wh i Y 7? have t he neani ng defi ned hereinbefore. This
s+a@ two-step one-pot procedure. In the first:
step, the cgpbaxyl ate t heH la 11l becones activated. This reaction
is carried out in an 15 inert s ent- or diluent, for exanple, in

di chl or onet hane, di oxane, or tetrahydrofuran, in the presence of an
activating agent. A suitable reactiv derivati .0 nacidis, for
_exanpl e, an acylwhﬁrﬁini“gfé‘fs OPBREART ésgﬁre%é§f reé‘ﬁ%/%rlf Qé@f%ﬁ fed thy t he
-reaction of the acid and an inorganic acid chloride, for exanple thionyl
chl oride; a m xedhanhyiiddehe HiuleXARR . 6n gk paahydof deacfiaringegehy t he 20
reaction of the gcld and.a ghhQrOohQr fRlfnsS UehhedShdGARELY ko GiHOLOf Or mat e; an
active ester, . for ex e an_ester forned by the reaction of the acid and
a phenol such a§DmB@H@gEﬁE@ phenol ; an active ester formed by the reaction
of the acid and N-- hydroxybenzotriazole; an aryl azide, for exanple an

azi de formed by @he p€acti onf the acid and an azi de such as

~di phenyl phosphor Az i i’ aryl cyanide, for 25 exanple a cyani de forned
by the react ggn § gocyani de such as diethyl phosphoryl

cyani de; or the product of Hhe reaction of the acid and a 14 Decenber 2005
WD 03/ 011851 PCTI EP02/ 06488~ 10 carbodll} rni de such as '

di cycl ohexyl carbodiim de, or the product of the reaction of the acid and
bi s- (2- oxo- 3-oxazol i di nyl ) - phosphoryl chl oride. The reaction is carried out
bet ween -30C andvéda; reaatushvg thi ydtaxylamine gy thh plegape0€a spiblehesesecond st ep, an

whereafter the .obtained compounds of formula I are converted in its

enantiomers, diastereoisomers, racemates or physiologically acceptable salts.

In a fourth aspect of the invention, there is provided medicaments containing as
active ingredients a compound of formula I in admixture with pharmaceutically

acceptable excipients or diluents.

In a fifth aspect of the invention, there is provided a use of a compound as defined
above for the preparation of a medicament having histone deacetylase (HDAC)

inhibitor activity.

In a sixth aspect of the invention, there is provided a use of a compound as defined

above as an inhibitor of cell proliferation.

An embodiment of the present invention may provide pharmaceutical compositions
containing a pharmacologically effective amount of one or more compounds of

formula I in admixture with pharmaceutically acceptable excipients and/or dilugnts.




am ne of the fornmula HNRIR2 in which RI and R2 have the neaning defined 5
herei nbefore is added to the solution, at the tenperature used for the
activation, and the tenperature is slowy adjusted to &hBicenier 208hper at ure.
An appropriate scavenger base-like e.g. triethylamne, or :

di i sopropyet hl yam ne may be added to the reaction m xture. These net hods
are well k hose skilled in the art. In princi t hods for
t he synt heg‘lglsgﬁa%lél?%ﬁn des as used in peptide chem stry a?kﬁfﬁmggéggrr?bed in
e.g. "Methoden der organi schen Chem e (Houben-Weyl)" Vol. XVI1 and XV/2
are also applicable. There are quite agfew conpounds of forrmula Il
described in the Iiterature For - exarrpl e the prototypi c terephthalic
nononet hyl est - ., et al Z. Phys.

Chem ( Lei pzi g(ﬁx@% ? p (’sl ‘)&B‘ﬂ%eﬁ"%ée sajty Oﬁf@mﬁP%f@S@f)f?ﬁEF]é;lﬁel*‘?ltﬁS

avai | abl e. Thwishhenelogiclydieptrtiohkastsi Thesecdalls mhembﬁg/dﬂmsbleﬁh egthdescri bed in
e.g. US2, 68%&3%@5&%&@&&@%@{0&&{ gmtysitaelac 330% | ective

saponi ficati 093181 . ester but , ot her rreth eful as well and
are- well knoWh™t& ‘ftﬁ 1?% V-Rno8En 1485t he art . (b) Anot her preferred nethod
for the preparation of conpounds of the fornula I is 20 the deprotection

of conposnds @he ﬁeﬁlﬂaﬁoﬁl’oﬂtﬂc@nNc@JﬁJmnﬂk iR thétk ShafionVieda bBpeffokfiedbysui t abl e

prot ecti ng grgﬁgm?tg ;@y n&a{%cah"a% Oﬁrtb%lﬁ% U];g??a%ﬁf,g rslcgﬂ ‘I-?S%:uel nbef or e.

Conpounds of are new an i nvention.
25 Suitabl e pf"’d"ta\élﬁf’l’ ToR R LRty Rbaseh with S'&E‘Hlfﬂ“ents piuh%hlfh%bu?nzyl -

t ert. but yl oxyedivbsatiphary phasestindlude, tort asinbyiimigpd o) piicas(e.g FCHaSHehBlerck;

gL' met hyl si | YChu@[Eak S1102! Bitler), @ARIGRUENES b} Ml ML S RBYORNS car i ed

75 abordy ?”Bak‘fa" ol sty BB i N B, Bughict 1 orove

PCT/ EP0210648§’1' qswﬂw of ﬁemﬁee@tsl‘en agsartre apliestytlike ghea fompetiongefol ysis in
an inert sol veéiaitersattdiic @mpdundaifr6@toinpbinde of it Ramola 106ge@bn@i@Obthed N t he

~ presence of aoMﬁcﬁ%tc@ﬁp&ﬁﬁ?,le)é.séam%ﬂ&gulﬁ)ﬁic acid or brucin, and separation of

' these diastereomeric compounds, followed by the liberation from the optically

15 active agent. Enantiomerically enriched or pure compounds of formula I are also
obtainable by the usage of optically active starting materials,

Preparation of the Compounds of the Invention

" An aromatic dicarboxylic acid derivative of the formula I, or a pharmaceutically-
acceptable salt thereof, may be prepared by any process known to be applicable to
20 the preparation of chemically-related compounds. Such processes, when used to
) 7 prepare an aromatic -dicarboxylic acid derivative of the formula I, or a
pharmaceutically-acceptable salt thereof, are provided as a further feature of the
invention and are illustrated by the following representative examples in which,
unless otherwise stated, A, Rl and R2 have any of the meanings defined
125 hereinbefore. Necessary starting materials may be obtained by standard procedures
: of organic chemistry. The preparation of such starting materials is described within
the accompanying non-limiting examples. Alternatively necessary starting materials
are obtainable by analogous procedures to those flustrated which are within the

ordinary skill of an organic chemist.




pal | adium on a suitable carrier such as carbon, bariumsulfate, or barium
carbonate, at anbient tenperature and pressure. \When the protecting group
is the 5 tert. butyl oxycarbonyl-, trityl-, or a silyl grouPecsuieh2085 t he
trimethylsilyl- or dinmethyl-tert.butylsilyl-group, the reaction is carried
out in the presence of acids at a tenperature between -20C and 60C,

preferab1y‘g LIRS, 0C and anbient tenperature. The acu%TEgéﬁggsa sol ution

of hydrochloric acid in an inert solvent such as diethyl er or di oxane,
or trifluoro acetic acid in dichloronethane. Wien 10 the protecting group
is a silyl group such as the trinethylsilyl or dinmethyl- tert.butylsilyl
group, the reaction can also be carried out in the presence of a fluoride
source such as .sQdium.fluvorid r tetrabutyl amoniuymfluoride in an inert
sol vent such Z@ @?%Pﬁ%%‘ﬁé‘ﬂ%ﬁ or kst PrRdecteg of remrogops pf Sedemidiy! gr oups Y
are conpat i bliwvolnestthe rghdtiog pingpwoRids of thRrmilalicases where the features of

t hese groups do 15 not allow the usage of a certain protecting group, other
protecting groupsQY or,~other @gethods of preparation need to be applied.
Compounds of for A ® offtained fromthe reaction of conpounds of
formula V 20 with a coampound of the formula VI HZN-O Y(VI wherein Y is a
~sui tabl e prot iﬂg group” as d&§5¢ibed above. This reaction typically

i'nvol ves a two-step one-pot fpkocedure. mn the first step, the carboxylate
of the fornula V becones activated. Thi's reaction is carried out in an
inert solvent or 25 diluent, for exanple, in dichioronethane, dioxane, or

tetrahydr of ur yereisnA ! BEandRE $8NCHe HealiRy ALY BB R AL abl e
{giactlve derlﬁﬁhgﬁf of ,.an cw% is,,for eganple“ aﬂ<ﬁ%él nal ide, for
“exanpl e an acy BPIRETErHEE B8 b e enigt by ) er 2005 WO

03/ 011851 PCTPEF®Y¢ ¥a48Gblebaseg Theireantign Hsatrinbeuy dnimcinert solivetvr diliede, f or
“exanpl e t hi onyhchahinethatl or ethatiokedempepdiyiey hetlzen HQT an@0070] @ndddiappydr i de

formed by the of faghaftidl wldierafitd GhPRY ol ERLOLOLO 1B CuilbE BaBE, | SODULY!
~chloroformate; an a t|v§ ?F er or exéhp e an_ester
for example, an alcoholate, for example, sodium methylate.

10 Compounds of formula II are prepared from compounds of the formula III
wherein A and R3 have the meaning defined hereinbefore.

0O : j 0.
R3—0O

OH

This reaction typically involves a two-step one-pot procedure. In the first step, the
et - carboxylate of the formula III becomes activated. This reaction is carried out in an
15 _imert solvent or diluent, for example, in dichloromethane, dioxane, or
tetrahydrofuran, in the presence of an acﬁvaﬁhg 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 acid and an inorganic acid chloride, for example

thionyl chloride; a mixed anhydride, for example an anhydride formed by the

20 reaction of the acid and a chloroformate such as isobutyl chloroformate; an active
| estex, for example an ester formed by the reaction of the acid and a phenol such as
pentafluorophenol; an active ester formed by the reaction of the acid and N-
hydroxybenzoﬁiazole; an acyl azide, for example an azide formed by the reaction of

the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for

25 example a cyanide formed by the reaction of an acid and a cyanide such as
) diethylphosphoryl cyanide; or the producf of the reaction of the acid and a




formed by the reaction of the acid and a phenol such as pentafl uorophenol;
an 5 active ester fornmed by the reaction of the acid and

N- hydr oxybenzotri azol e; an acyl azide, for exanple an abdendeoroned by the
reaction of the acid and an azide such as di phenyl phosphoryl azide; an
acyl cyanide, for exanple a cyanide formed by the reaction of an acid and
a cyanide s i et hyl phosphoryl cyanide; or the pr f the
reaction ofugﬂ%ﬂggﬁd and a carbodiinm de such as dicycl%ﬁi&%wggwﬁodiinide,
.or 10 the product of the reaction of the acid and

bi s- (2- oxo- 3-oxazol i di nyl )- phosphoryii®hl ori de. The reaction is carried out
bet ween -30C and 60C, conveniently at or below OC. In the second step, .
conmpound VI i - he.. splutjon, .at..the .te rature used for the
activation, aﬁcér%tg%%ggée%ﬁféra% ﬁ‘?cg’hﬁic%rg% de, Qﬁfhﬁﬂn%defq?f GA5RERE °f enper at ur e.
These net hods B 3148t Pisi#resn3 reeelitiny-phkiphpatthioridd he teectiom s cartied pri nci pl e,
-al | et hods f eut bdreeeaysi*Qasd s0°0f covehiiedy A%r HESH 0IAN IPEREdER st@g{ﬂ' stry as

d i bed i e o . j: Houben-. " Vol .
XV 1 and XV fg‘f*‘eb%ﬁ“%%?%%%%*?@%ﬂ%@ AR BERE TG S BAREAGS L 1 epr e
from compounddiSFEPERE 3 6‘? %4 0F Folpton, Rl e dimgrerature wyed ferthelpativesion, under whi ch

- the hydrol ysi gui ghectampéretregis slowrpdivsted o tbieRCempdratie. Af apfrep@toup R3. When
R3 is a net hylsca@énga{ﬂasélikE.gllﬂﬂ@ethﬂﬁﬁn&&a(g{sj,ﬁgﬁe@]ﬁﬂhﬁ ?be Lqi.7,d he presence
of a base, forrea%&mﬁelfﬁe&i%mlgydrox%#iﬁﬁ sodi' um §§OXI €, Oof potassium
hydroxide in an Inert s6l vent of Qi Tusm R PeRaipited imnthedtthnol or
et hanol . \When PRACIPE allipetheds forpihn synthesisufpmiden as wsediint peptidd chemiamry aed out i n
cthe presénce dedcribed ineigdMdipideedangpgatischan Dhbdiei (ABuRE-Wdr 96hkeyi ¢ acid in
“an inert sol vepd x¥BGH AS 2gehciiet hyl ether or dioxane, or trifluoroacetic
aci d. i n-di chl oronet hane. . en R3 is the benzyl group, the reaction is
carried out bé‘ hydrogenolgsi s in the presence of a noble netal catalyst
~such as pal | adberags Qe at fev gemprvnds el fotrauds 81 describedrin dsliizbratase. Fear bon.  Not

gcelssari |y alekaoipld, ﬂﬁqiﬁotﬁtfypihye@ipﬁﬂﬂﬁdf | SorhRHRIBA hQ&ﬁ:e%},{a]géﬁolb roups R o
ce;ta?ncaESSnﬁl‘?égw%f Pp S Ereld 260 85 G PR3 ko Soamftgiineed o be
appl i ed.*>(c) Aﬁgf eribigp f%r%%@%%ﬂﬂomomwﬂgi essarintiesgivedfin egnpounds of
the formula | US,680/H. Teactbonstet az usalippupdediy dbaivt appatiandh ¥ t h

‘hydr oxyl am ne theldiéster, A6 heORethbd R i pvphv _ - ne- pot _
procedure. | nstf3 e%hfl'rrst. st ep? th%h%gér%%%%a‘?%l a%? aﬁt‘%}%%%ﬁﬁ %‘“ﬁ? becones

Cactivated. Thi's Teactioh is carried out in an inert solvent or 35 di | uent,

for exanple, in dichloronethane, dioxane, or tetrahydrofuran, in the
- (b) Another preferred method for the preparation of compounds of the formula T is
20 the deprotection of compounds of the formula IV

o ' Q o
o . O—N N—R2

o /
Y‘H R’1

(Iv)

wherein Y is a suitable protecting group and A, Rl and R2 have the meaning
defined hereinbefore.

Compounds of the formula IV are new and included in the present invention.

25 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
protecting group. When the protecting group is a benzyl- or p-methoxybenzyl .




14 Decenber 2005 WO 031011851 PCT/ EP02/ 06488 -13 presence of an activating
agent. A suitable reactive derivative of an acid is, for exanple, an acyl
hal i de, for exanple an acyl chloride forned by the reactdendbr 0be aci d
and an inorganic acid chloride, for exanple thionyl chloride; a m xed
anhydri de, for exanple an anhydride forned by the reaction of the aci d and
a 5 chl orof ({m}oﬁsfllmh as isobutyl chloroformate; an active ester,

exanpl e an esté ormed by the reaction of the acid anPcFQEB%‘Eﬁ]BI such as
pent af | uor ophenol ; an active ester fornmed by the reaction of the acid and
N- hydr oxybenzotri azol e; an acyl azidejjfor exanple an azide forned by the
reaction of the acid and an azi de such as di phenyl phosphoryl azide; an
aryl cyanide, for anmpl.e a cyani de fornmed by the 10 reaction of an acid -
and a cyani de %ﬂ@h&éﬁaﬂl@’tﬁ‘ﬁl S9rRY s folRRArogeRlsis die an rertisplrens sedisean of t he
reaction of thiobdiile ardiamol onethodl, inid@raeueh obsnabiceblaaehtliseardodi i m de,
o the produgiafud 6 & SARIORAL L8 AC alndo b (G Fafiz 0 Ll Y1) -

phosphoryl cbl orlde The reac tion is rle et ween -

‘conveniently 0874 &1 BUTE enfpﬁraf"r‘i%a ?fﬁ‘ﬁfe B thepretesing esPivtEs added to

the 15 sl ut| d?ﬁb‘ﬁﬂoﬂww%’hp@@‘t»umeawﬁldgrbw Stldrhe ancthd windtghsilylard t he
tenperat ure i slistthtattbardjilybiroab, &}Qréd%’ﬁb&@%aﬂlaimﬁmblbﬁseny}gggdmt hods are
well known to t{g Erakd {)étg% i ’10°Ct§l:fd gtgb 8#?“3%5’{9&“’ (e:saélfll mat} h?ds for the

synt hesis of amd s as_use Tn e.g.
" Met hoden der W@éﬁ?@c%rﬁcéﬁ?ﬁ%a( orm%ﬁmawrﬂzrtamenxwz are
al so appl i cablsach 4 @iethy) etigw wpdiards, oofnﬂuorcrmbtﬁ akiddmdickb®aethenpmapar ed wi t h

.methods mf solhdlp t

GFst hISOpheflggt}: guﬂg”ﬁﬁo}ﬁﬁ'ﬁ SRNDROT! @) B0 Qﬁﬁf thz@ia Ry 1'&@%%%. ety
(- O NH2) boun ‘f ryeémup’a% éeméo ?ﬂﬁs}“ § HESRafy- &‘N PESPh?
supplied by ENge ecﬁoﬂfféls‘ll“@c‘{sls@fh%m fira

hefersirabugy] fomeninny Seiride ubemnd
hydr oxam ¢ aciigkrt thents;edmadhth&imh@e adt Che Rl Yl !pﬁ)téc&%greﬁbsvyl “{IQ an am ne

25 by standar ¢, . Libedy [N & g. "Method
der ” or g i *ﬂi”m‘h‘)"h e G b eyt S8R R e bRt (ki 0! he

hydroxa c aci 8 3 ot PEecing grquRs (HR5E PEOtecRg 8roBBNY 196 done f or
exanple with UﬁFEAmeﬂ'lhés & prefigatimodedio beapplibd purified by LG M5, if
necessary. The invention will now be illustrated in the foll ow ng

nhon- limting %@:EBLJ?& df%ormula IV are obtained from the reaction of compounds of

formula V

o o
HO : /N-*F{Z

D | R1 )

20 with a compound of the formula VI
H,N —O\
Y o)

whereint 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
25 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 acy] halide, for example an acyl chloride formed by the reaction of the




30 which, unless otherwi se stated: (i) evaporations were carried out by
rotary evaporation in vacuo and work-up procedures were carried out after
renmoval of residual solids such as drying agents by fil4DPeamberp00514 _
Decenber 2005 WO 03/01181 PCT/ EP02106488 -14 (ii) operations were carried
out at anbient tenperature, that is in the range 18- 25C and undFr an

at nosphere ert gas such as argon or nitrogen; ., um
chrongtogragijﬁ?bygthe fl ash procedure) and high pressureh#|dﬁ&g

chromat ography (HPLC) were perfornmed on Merck Kieselgel silica or Merck 5
- Lichroprep RP-18 reversed-phase silicalobtained fromE. Mrck, Darnstadt,
Germany; (iv) yields are given for illustration only and are not

lsing a Mertl and "%@zﬁy g A BBl B Bl gl BhSadit = mfteds | - bat n
:qcs)pa?at us or é‘%’gf e rfomgem eéﬂé’nbﬁ@élﬁg‘lrﬂ@d by the readtionsff thrcacit el of t he
end- product s hlotdigmkersnal a isbbwsrclofddtrate@ohckye é&ﬂéﬁ'f&r‘%fzam ggn&tgl |y proton)

t pegt.r cragmass Platform
T omachi e ush e b&“@e@“‘*ﬁ?ﬁ%?gﬁp %ﬁ@*m&zﬁ% HP B EPREER Bapr ay) - 15

(vii) i nt er nedrat é%er\ﬁ%r%dh/l e SRt iy I@@N@éﬁo&éﬁ@ﬁoﬁiﬁé@e»aﬂdwburl ty was
assessed by tﬂﬁﬂ%fqrase@rplmra@udafoogpchme regation iof thi heid fupd dnousidegucBlRbr evi at i ons

have been usediphEiiphod$hbytiazeR} sty hdyOeyam Hé@@rexar%@@cygﬁ Bydasy!phoxi de; 20

THF, tetrahyd drochloric aci NaH
sodi um hydrng&t%{ﬂadéﬂaéx%%ﬁl%%%é%ﬁ@e TS ROt df
_ of the reaction 'of the acid and a carbodiimide such as dlcyclohexylcarbod.lmude, or

10 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, compound VI is added to the
solution, at the temperature used for the activation, and the temperature is slowly
adjusted to ambient temperature. These methods are well known to those skilled in

15 the art, In principle, all methods for the synthesis of amides as used in peptide
chemistry as described in e.g. “Methoden der organischen Chemie (Houben-
Weyl)” Vol. XV/1 and XV/2 are also applicable.

Compounds of the formula V are prepared from compounds of the formula IT by
hydrolysis. The conditions under which the hydrolysis is carried out depend on the
20 ‘nature of the group R3. When R3 is a methyl or ethyl group, the reaction is carried
out in the presence of a base, for example, lithium hydroxide, sodium hydroxide, or
potassium hydroxide in an inert solvent or diluent, for example, in methanol or
T ethanol. When R3 is the tert.butyl group, the reaction is carried out in the presence
: ) ' of an acid, for example, a solution of hydrochloric acid in an inert solvent such as
25 diethyl ether or dioxane, or trifluoroacetic acid in dichloromethane, When R3 is the
benzyl group, the reaction is carried out by hydrogenolysis in the presence of a
noble metal catalyst snch as palladium or platinum on a suitable carrier, such as
carbon. Not necessarily all methods of hydrolysis are compatible with all groups R1
or R2. In cases where the features of these groups do not allow the usage of a certain

30 method of hydrolysis, other methods of preparation need to be applied.

(c) Another preferred methiod for the preparation of compounds of the formula I is
the reaction of 2 compound of the formula V with hydroxylamine. This reaction
typically involves a two-step one-pot procedure. In the first step, the 'carbox?late of
the formula V becomes activated. This reaction is carried out in an inert solvent or
35 diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran, in the




sat., saturated sol., solution rt, roomtenperature eq, equivalent 30 14
Decenber 2005 WO 03/011851 PCT1EP02106488 -15 Exanple |

- Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam . de 5-[ ( napi habtmr: 200y| et hyl ) -

“am de] (l1la) 1.9g Thi ophene-2, 5-di carboxylic acid nononethyl ester and 1.2nL

N 5 net hyl norpholine is dissolved in 20nL of CH2CI2 at --10C. To this

solution is_added 1.5nL isobutyl chloroformate. After 10m n of stirring,

1.7mL 1- (afPH8HEFhRy1 ) - napht hal ene \in 5ml of CH2Cl 2 i s PA&EE¥¥he cool i ng
bath is renoved and the reaction mxture is allowed to reach rt. After
90mi n, 10nL of water and 10nL 2N HC _are added. The phases are separated,

and the organic 10 phase is washed with water. After evaporation of the

solvent there is obtained 4.4g crude
5- [ ( napht al enPiesaprerpl ¢y potivetingingensy b suitabls wptien derrattar dfomydcidcis,aor d net hyl
STher, U ol G et st i petbgteta o pet o
et her, 5C, . r
hydr ochl gri deh'?% agf}t&l\g%ﬁ;ﬁigcﬁﬁldgg%%s forlgpa%?l%athisoaﬁgg?l%rynégbf 75ty of sodium
N 8nL of NMeOMEVHRIY fireemple op dpisHde formed by thy reaction of the acid and a -
[ (napht aFen- 1clbnofstringtt pucbas sabmoyl Ichlotofirmpleemercrecsted) et ykintplai drenet hyl  ester
(I'b) in 30m—fd¥§g'|bj.f %xe?tg&ﬁgn of glel&Mdm%heha%uébpﬂaﬁemaﬁgoﬁgﬂh&nﬁr{mt hyl ate

d

sol uti on. Afgl r"regsgelr%o%g?ﬁ erar% 'cﬁtoﬂﬁ%at' I's eyapor at ed. 20nmL of

e l,vent
wat er are adde acl W%@ﬁy OORERAGTZ9E 28 AR pr eci pi t at e

is collected B§ds for examplesn azidefornedhy the reactionof & add et ahtdEde hshes | s obt ai ned

s

0. 769 t hi ophetiphéyphobiphedybaide) irCadiCiytnide f81)iaNY aFa@le formed by the

hal eps, iyl i . er. 170C. Exanpl
5 (ool el b vl (18] b ol i g o, o

e reaction of the acid and a ¢ ide 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, hydroxylamine is added to the

15 solution, at the temperature used for the activation, and the temperature is slowly
adjusted to ambient temperature. 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 described in eg. “Methoden der orgamischen Chemie (Houben-

Weyl)” Vol. XV/1 and XV/2 are also applicable.

20 (d) Compounds of formula I can also be prepared with methods of solid phase
supported synthesis. Terephthalic acid or 2,5-thiophenedicarboxylic acid is reacted
with a hydroxylamine moiety (-O-NH;) bound to a resin, e.g. a Wang resin (Wang-

. ) : O-NH; resin was supplied by EMC microcollections, Tiibingen) to form a resin-

- bound hydroxamic acid. The second carbonic acid moiety is reacted with an amine
.25 by standard methods of amide formation as described in e.g. “Methoden der
organischen Chemie (Houben-Weyl)” Vol. XV/1 and XV/2. After this, the
hydroxamic acid is liberated from the solid support. This can be done for example

with TFA. The crude product can be purified by LC-MS, if necessary.

The invention will now be illustrated in the following non-limiting examples in
30 which, unless otherwise stated:

() evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids such as drying agents
- by filtration;




25 benzylam de) (2a) 2a is prepared fromthi ophene-2, 5-di carboxylic acid
- nmononet hyl ester in an anal ogous manner to that described for the
preparation of |la exanple 1. The last step yields 40% Q# December 2005
t hi ophene- 2, 5-di carboxylic acid 2-hydroxyazni de 5-(4-
trifluoromethyl -benzyl arnide) (2a), np. 172-174C. 14 Decenber 2005 WO
03/011851 P%&Bﬁgll%ws -16 Example 3
N- hydr oxy- N"-"hap al en- 1-yl.-met hyl -t er epht hal am de (3a)PCirgtﬂ’°26q648§\ang- O NH2
is shaken with |leq of terephthalic acid, 5.5eq N, N -
di i sopropyl carbodiimde, . 5.5eq 1-hydipaxybenzotriazole and 25eq 5
dii sopropylethylamne in DMF for 4h at 25C. After that, the resin is washed
~with DV (5 tjmes), MeOH (3 tinmes), THE (3 tinmes), CH2C12 (3 tines) and
di et hyl et her ({BORefakgRY Wergerripd gytrt jambienfeiamptratirsn that isHn Sepange 18-
pent af | uor opheai@ antl unfi¢ruo paasgtiest of aminert gab O0Y aPypdriri@roghl;t er that, the
resin is washed with DMF (2 tines), followed by CH2Cl2 (2 tines), followed

by di et hyl et her. tines). The.resin is then shaken with 10 5eq_ of

napht al enerretﬁ %ﬁfﬁ@?‘%’i‘%’éﬁ%@hﬁﬁ%%rﬂéiﬁyﬂ’réﬁdr‘s}‘lebﬁﬁ‘qﬂ@ghri’desﬁ’éﬁhwd 1-

hydr oxybenzot 1« tography (HELG)hwere gheeftrored wint MefokoKipelatladilica arr apbrelny |
trifluorcacet didiropeepdREQE GreRiydeld GhN€ silit 0Bk Ftom (HOMEES! BarhSta¥@shed with
DVF (2 tines),GeI.rggulyomed by CH2Cz (2 tines). To liberate the product from
the solid support, ‘the resin is shaken with 50% TFA in dry CH2Cl12 with 5%
triisopropylsilane added at rt for ih. 15 The liquid phase is filtered, the
resin washed Wivl ieldHa€1gveg Yot illuemyion anlft shlare sritnaelyf thk faghes, ar e
cevapor.at ed. Thgaigspugde product is dissolved in tern butanol/HO (80:20) and
(g eeze-dried. To neutralize any remaining TFA, ,10JiL of a 25% NH4OH sol
-is added and freeze-dried, again. The remaining solid is purified by
preparative LEONEEng nitks vere dstenvtinadaysing b Mettter SP62| awstadmpik stelbing phinhal am de,

20 M5 (ARC): aBiatds, {MillhatExpaihe ot KéfleO BRR2p-2a:di. car boxyl i ¢ add

2- (3-chl oro- benzyl am de) 5-hydroxyam de (4a) 9. Qg

Thi ophene- 2, 5- ds g}gr boxylic acid nmononet hyl ester is refluxed in 30nL of

t hi onyl chl ori 48 BaEFIctyEO dRrsPaPresicth akthe fosmea I wiiseonfirmed Penudeaey apor at ed
and t he (generally proton) magnetic resonance (NMR) and mass spectral technigues

(Micromass Platform II machine using APCI or Micromass Platform ZMD using
electrospray);

15 (vii} intermediates were not generally fully characterized and purity was assessed by
' thin layer chromatography; '

(viii) the following abbreviations have been used:

DME, N,N-dimethylformamide;

DMSO, dimethylsulphoxide;
20 THE, tetrahydrofuran;

MeQH, methanol;

HCI, hydrochloric acid;

NaH, sodium hydride

. CHyCl,, dichloromethane;
25 280y, sulphuric acid
. sat., saturated

sol., solution

rt, room temperature

eq, equivalent
30




25 residue is slowy added to a solution of 10.3g 3-chl orobenzyl am ne and
20g trietbylamne in 180nL CH2Cl12 at OC. After 15mn the cooling bath is
renoved and the reaction mxture is allowed to reach rtl4Dadember2QU5 it is
quenched with water, the phases are separated, and the aqueous phase is
extracted with CH2Cl2. The conbined organic phases are dried with Na2SO4
and evapor | ding a crude 30 product. This is purlf

recrystall ?‘éggi‘%ﬂg’hom di et hyl ether / heptane yiel ding PCY Pgﬂp‘%&%% crude
5-[ (3-chl or obenzyl ) - car banoyl ] - t bi ophene- 2- car boxylic acid nethyl ester
(4b), np 91-93C. To a solution of 2.9gshydroxyl am ne hydrochloride in 45nL
MeCH i s added 25nm. of a solution of 1.4g sodiumin 40nL of MeOH To this,
a solution of _6.4g ester 4b in 30nL MeOH i s added, followed by the

remai ni ng 14 %@g@er 2005 WO 03/011851 PCTI EP. 2/ 06488 -17 15nL of the
sodi um net hy| Ehieplzok-aidimarboaflicecid 4hiydunokyagnideds [ (Biphetalentl-yiheh@pl ution is
acidified wthnid ¢l and sone ethyl acetate is added.

~Thi ophene- 2, 5-di carboxylic acid 2-(3-chl oro-benzyl am de) 5-hydroxyam de

" (4a) precipitates as a white solid; 4.7g, 73% np. 183C. 5 Enile 5

Thi ophene- 2, 5186 ¢ AkiBphepe-.&-disatbaxyiic ( 3¢ gromemsthilbesteny | adi d@nLs- Ny dr oxyani de
(5a) 5a bs prﬁnpmy]eﬂarﬁlroﬁm shRiiseghia e 28mb -od IcERER ax y10°C. Be itk owtioned hyl ester

in an anal ogQys h b o] a f 4a exanple
4. MB 10 (AP 305 31s g/lté"gl){;Hk’rg‘%&dté %ﬁ‘f QDmiry ofh SEHAL c%?’@%x% ic acid |
2- hexyl ani de g“ﬁ%’? Balft @&

| O
'p ? 6[%.\& cooling bath 1s

t hi ophene- 2, SIEmOGedrmb]nbrr@damudDCMQQrﬁmh«;d toesicbrrt iAftea@0mian#irdgolis manner to -
sthat descri bedakOknd mlzpmemaa&é Qﬂle@?fT}fé?h%Qé@@R's% dhated mahlbk o:éém;l??»c Exanpl e

Z’ -I‘I;S:j?g)?ggren égﬁas‘?lﬁ b(@érYtL %texa er €va rdnon%:g{ﬁ%zt&¥e51|; g%re X r N &t hyI est er
(Janda, M, efruge 5-[ ]@talexpll—ér ethyl) carba.moyl?thmphene-z carboxyhc aad methy

ester (1b) which is purified by recrystalisation from ethylacetate, petrol ether,
yielding 58%, mp 125°C.

To a solution of 550mg hydroxylamine hydrochloride in 8mL MeOH is added 2/3

15 of a solution of 275mg of sodium in 8ml of MeOH. To this, a solution of 1.30g 5-
[(naphtalen-1-ylmethyl)-carbamoyl]-thiophene-2-carboxylic acid methyl ester (1b)

in 30mL MeOH is added, followed by the remaining sodium methylate solution.

After stirring for 4h at rt the solvent is evaporated. 20mL of water are added, ,
acidified with 4mL 50% acetic acid, and the precipitate is collected by filtration.

20 After trituration with THF there is obtained 0.76g ﬂuophene-z 5-dicarboxylic acid
2-hydroxyamide 5- {(naphihalen—r -Ylmethyl) amide] (1a) as a white powder, mp

D | 170°C.

Example 2
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-trifluoromethyl-
25 benzylamide) (2a)

2a is prepared from thiophene-2,5-dicarboxylic acid monomethyl ester in an
analogous manner to that described for the preparation of la example 1. The last
step yields 40% of thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-
trifluoromethyl-benzylamide) (2a), mp. 172-174°C. ' ‘




20 and Proced. Int. 3 (6) (1971) 295-297) and 0.67g '

- (3-di met hyl ami nopropyl )-N ethylcarbodiimd x HJ are stirred in 501 DCM
for 15m n. Then, 0.338g 3,5- dinethyl benzylam n are addddDsgrabarP@5m xt ure
is stirred overni ght. The solution is extracted with 2N HC and water,

t hen evaporated. The residue is titurated with isohexan, and the resulting

crystals ar ted and air-dried, yielding 0.58g (739 rude
5-(3,5-Di mat%ﬁw Leﬁzyl car banoyl ) -t hi ophene 3-carboxyl i CPCfﬁP&inogfsﬁyl ester

(7b). This ester in cgonverted to title conmpound by reaction with

hydr oxyl am ne hydrochloride in a manngy. simlar to that described for the
conversion of 4b into 4a in exanple 4. After chromatography (silica,

et hyl acet at e),_ t hi ophene-2, 4- di carboxyl zc acid

2-(3,5-di znet zyl am de) 4-hydroxyam de (7a) is obtained 30 as
crystal s; 44mN-h8koxyiy:napdhder- thybmetiyl-JerephthaBeddertber 2005 WO 031011851

1' CT/ EP. 02106488 - 18 Exarrpl e 8 Thi ophene 2, 4-di car boxyl ic acid

- 2-(3-chloro-b nzyI 8a) 8a.is
- '2-car boxy- th| ﬁa@ (% P‘Iéﬂ & %Prhﬂ}ahp éﬁ%ﬂ us manner to
~ that descrlbediﬂﬁfmrowlﬁﬁb atlﬁaf'rf—‘qof ?éY@RB’hmZeﬁﬁzole 163@1 Be@4% np: 90C
(deconp. )s. E p]h&:p&;pﬂat[hsalﬁlﬂﬁ;laeu Dvifdi oodtleeoy laier @Bet the 4eshyidl vBskhyamtgle

2-(4-trifluorqyek
2- carboxy-thig hen 4- ca?%ox }gg?tﬁg%) bi{z@lﬁ In ‘gﬂandldgemgna ogous manner
to that descrlgBﬁ‘e’T e FiE lbg’éﬁgﬁgﬁ“ﬂ %ﬁP‘?“éaﬂé‘? Eorptel trifluogapgtate andog

rrp 174- 177C. BERepnpirdind OAffnithqyhibn eesy #-vosled B PME2 ainhed), followed by

[ (benzo[ 1, 3laii,exel mﬁesy,lfmla&w dlaﬁﬁylﬁkﬁlr (éuﬁayjdrmxs%ﬂﬂ%sﬁ&%ﬂﬁ 10a is
pﬁepared from.zZ-c X en- 4; ear ho %u%hyl elste In an
anal ogou® manne ?6“&?1%?“815%@@5’&1 Gr® t‘ﬁéo%?@%;w é)%arrpl e 7;
16ny, 3% np: bydroxy exygg@ . Jt is gy q]pgl[;e@ with 5eq pentafluoropheny! tnﬂuoroacetate

and 10eq pyridine. After that, the resin is washed with DMF (2 times), followed by
CH,Cl; (2 times). To liberate the product from the solid support, the resin is
shaken with 50% TFA. in dry CH,Cl, with 5% triisopropylsilane added at rt for 1h.

15 The liquid phase is filtered, the resin washed with CH.Cl, (3 times), and the
combined filtrates are evaporated. The crude product is dissolved in tert-
butanol/H,O (80:20) and freeze-dried. To neutralize any remaining TFA, 100pL of
a 25% NH4OH-sol is added and freeze-dried, again. The remaining solid is purified
by preparative LC-MS to N-hydroxy-N'-paphthalen-1-ylmethyl-terephthalamide,

20 MS (APCI): 321.1 (M+1)

E Example 4 _ :
: } Thiophene-2,5-dicarboxylic acid 2-(3-chloro-benzylamide) 5-hydroxyamide (4a)

9.0g Thiophene-2,5-dicarboxylic acid monomethyl ester is refluxed in 30mL of

thionylchloride until gas evolution has ceased. The mixture is evaporated and the

25 residue is slowly added to a solution of 10.3g 3-chlorobenzylamine and 20g
' triethylamine in 180mL CHCl, at 0°C. After 15min the cooling bath is removed -

- and the reaction mixture is allowed to reach rt. After 2h it is quenched with water,

the phases are separated, and the aqueous phase is extracted with CH,Cl,. The

combined organic phases are dried with Na,S0; and evaporated yielding a crude

30 product. This is purified by recrystallisation from diethylether / heptane yielding

13.9g (93%) crude 5-[{3-chlorobenzyl)-carbamoyl]-thiophene-2-carboxylic acid

methyl ester (4b), mp 91-93°C. To a solution of 2.9g hydroxylamine hydrochloride

in 45ml. MeOH is added 25mL of a solution of 1.4g sodium in 40mL of MeOH. To

this, a solution of 6.4g ester 4b in 30mIL MeOH is added, followed by the remaining




Thi ophene- 2, 4-di car boxylic acid 2-hexyl am de 4-hydroxyann ide (1 1a) 20 Ila
is prepared from 2-carboxy-thiophen-4- car'boxyl ic acid ethyl ester in an
anal ogous manner to that described for the 'preparati onldfecerei@npl e 7;
92mg, 20% np: 150C (deconp.). Exanple 12 Thi ophene-2, 4-di carboxylic acid
4- (3, 5-di net hyl - benzyl am de) 2- 25 hydroxyam de(12a) 5. Og

2- carboxy-thi ophen- 4-carboxylic acid ethyl ester (Og. d Proced.
Int. 3 (6WQ®E¥! 205) is dissolved in 501 THE and 4'5( t|21| onyl chl ori de
is added. After refluxing for 4h, the m xture is evaporated. The crude
acid chloride is added to a.14 Deceanv-ZOOS WO 03/ 011851 PCr/ EPO2/ 06488
-19 solution of 3.1g O benzyl hydroxyl am ne and 3.06g triethylamne in 80nilL
DCM  After stirring for 4h the solution is, washed with 2N Ha and water,
dried and evEpdr HitBasodum methyiate splytipm g\ fiehtirsingsion ol ait th sPEpRian /

di et hyl et her , adudifieg ithdNyEChdnld$ome ethylacetate is added. Thiophene-2,5-dicarboxylic

5- benzyl oxycay I eRDERE: deC (43 I sofid2b) are 5
“obtained, whi Eﬁp%@%mérpgg{:ed ar?gsg?‘glg ried; “ F%gaﬁ%%y%)as Q%l%{; 0NaC]—I are

di ssol ved in 453 | and 5nL water. The ester 12b is added and the
solution refluxed for 2h. After cooling, the ethanol is evaporated and the
aqueous phasepgxipleact ed with diethyl ether. The aqueous phase is acidified

with 2N HCl . | gad tion,
yi el ding 2. 83@%%@%?‘5 gg%géﬁ']?’y ;C)%%%?g%rmy éﬂ%ig%zkl opﬁ)dsn dé&gar ti@)lxyl ic acid
(12c) as a sof%Y. 0. 4g 5-benzyl oxycar banoyl -t hi ophene- 3- carboxylic acid -
(12c) is dissolved in 50nL DCM and. 0.387g

J \5)2 -(3-c¢ |'”Et§h3’ksa§9ef@£&f eBM! thi S{emﬁ &@&b&@hd mldi nabnblgethﬁr Qter aedad. After
sstirring for 15 195 ﬁi ngsd 9} ? ?4IS adqegﬁﬁndthe
mxture is stf §%id on\?ﬁnﬁf §% ges?ﬁ 3 OB, A TEW 2N HCl and
wat er, tlhen e(Adsdk 85edM+ihe resi due |s tlturat ed with ether/isohexan, and
the resulti ng crystals are filtrated and air-dried, yielding 0.448 (77%

of thi ophene- figarboxylic acid 2-(benzyl ox)-am de) 4-

(3, 5-di net hyl ezyamd |? a ﬁ/sg’y’ fdlnallmxtureof
THE and IVEO—| PiHge %7 aaﬂalﬁm“} & "}%?"@‘3& %} i ve HPLC/ MS yi el di ng
12a:

6a is prepared from thiophene-2,5-dicarboxylic acid monomethyl ester in an
analogous manner to that described for the preparation of 4a example 4, mpl71-
15 173°C

Example 7
Thiophene-2, 4~d1carboxyhc acid 2-(3,5-dimethyl-benzylamide) 4-hydroxyamide

(7a)

L

0.5g 2-carboxy-thiophen-4-carboxylic acid ethyl ester (Janda, M., et al., Org. Prep.
20 and Proced. Int. 3 (6) (1971) 295-297) and 0.67g N'-(3-dimethylaminopropyl)-N-
ethylcarbodiimid x HC are stirred in 50mL DCM for 15min. Then, 0.338g 3,5-
dimethylbenzylamin are added and the mixture is stirred overnight. The solution is
extracted with 2N HCI and water, then evaporated. The residue is titurated with
isohexan, and the resulting crystals are filtrated and air-dried, yielding 0.58g (73%)
25 crude 5-(3,5-Dimethyl-benzylcarbamoyl)-thiophene-3-carboxylic acid ethyl ester
(7b). This ester in converted to title compound by reaction with hydroxylamine
hydrochloride in 2 manner similar to that described for the conversion of 4b into 4a
in example 4. After chromatography (silica, ethylacetate), thiophene-2,4~
dicarboxylic acid 2-(3,5-dimethyl-benzylamide) 4-hydroxyamide (7a) is obtained
30 ‘as crystals; 44mg, 9%, mp: 181°C (decomp.).




20 M5 (APCl): 303.1 (M1). Exanple 13 In an anal ogous manner to that
described in the exanple 12, the following conpounds are prepared: 25 1.
Thi ophene- 2, 4-di car boxyl i c acid 4-(3-chl oro-benzyl am de)4 Rechylgr ¥Ry am de 2.
Thi ophene- 2, 4-di carboxylic acid 4-hexyl am de 2-hydroxyam de 14 Decenber
2005 WO 03/011851 PCTI EPO2/ 06488 -20 Exanple 4

4- {[ (5- Hydr @ewsalkai noyl - t hi ophene- 2- carbonyl ) - am no] - eyl bz Renzoi ¢ aci d
met hyl ester 1n an anal ogous manner to that described in the exanple 12,
but usi ng 2-carboxy--thiophen-5-carboxylic acid nmethyl ester and nethyl
4- (am nonet hyl ) - benzoate as startingl8vaterial,

4-{[ (5- Hydr oxycar banoyl -t hi ophene- 2- car bonyl ) -am no] - net hyl }-benzoic acid
met hyl ester i -rleeg)ar-ed, np.: 156- 166C. Exanple 15 10 In an anal ogous
manner to t'hal%(g%‘cr. i bed in the exanple 1, and using known nethods as
described in tThopheneesdadicarkoxylic agid 2;(3-chlopnerardamide)idshydusirmzde Bauben- Wyl ,
"Met hoden der Organi schen Chem e, Georg Thiene Verlag", Stuttgart; O ganic
Reacti ons, Johkn W Sy_ . Yo e follow conpounds are
prepar ed and ?Eaa:}/\'adé%e?zggﬂv& f"ﬁ%}?ﬁ@@{‘;& Ja%x}fjg acl el HOUP

5- ( 4- benzhydr PPEPROPRTA%IcH . thatcdes for therprensrrsing o5 7 aemakeyl 18mgcei d

hydr oxyari de 24%ihp:dpHedesopd- di car boxyli ¢ acid 2-benzyl am de

5- hydr oxyam de 3. thi ophene-2, 5-di carboxylic acid 2-hydroxyam de

- 5-[(3-net hyl - gtxl ? am de] 4. thiophene-2,5-dicarboxylic acid
1

2- hydr oxyam dé™ 5= enet hyl -am de) 20 5. thiophene-2, 5-dicarboxylic acid
2- hydr oxyani debephenp-2edicash Héwﬁoww@ﬂ%&-ﬁi&mrd@]ﬁﬂ!ﬁ:

tﬁl ophene- 2, 5benglamidexfph) c aci d 2- (4-fl uoro-benzyl am de) 5-hydroxyam de 7.
‘t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[(1, 2, 3, 4-tetrahydro-

napht hal en- 1-yl ).- am de
P %a)xs prepare]d from 2-carboxy-thiophen-4-carboxylic acid ethyl ester in an

10 analogous manner to that described for the preparation of 7a example 7; 56mg,
10%, mp: 174-177°C. '

Example 10
Thiophene-2,4-dicarboxylic acid 2-[(benzo[1,3]dioxol-5-ylmethyl)-amide] 4-
hydroxyamide (10a) : :

15 102 is prepared from 2-carboxy-thiophen-4-carboxylic acid ethyl ester in an
analogous manner to that described for the preparation of 7a example 7; 16mg, 3%,
mp: 182°C (decomp.).

. } . Example 11
' Thiophene-2,4-dicarboxylic acid 2-hexylamide 4-hydroxyamide (11a)

20 1la is prepared from 2-carboxy-thiophen-4-carboxylic acid ethyl ester in an
analogous manner to that described for the preparation of 7a example 7; 92mg,
20%, mp: 150°C (decomp.).

Example 12
Thiophene-2,4-dicarboxylic acid 4-(3,5-dimethyl-benzylamide) 2-
25 hydroxyamide(12a)

5.0g 2-carboxy-thiophen-4-carboxylic acid ethyl ester (Org. Prep. and Proced. Int. 3
(6) (1971) 295) is dissolved in 50mL THF and 4.5g thionylchloride is added. After
refluxing for 4h, the mixture is evaporated. The crude acid chloride is added to a




25 8. thiophene-2,5-dicarboxylic acid 2-(2-ethoxy-benzyl am de)

5- hydroxyam de 9. thi ophene-2,5-di carboxylic acid

2- (2, 4-di fl uoro-benzyl ani de) 5-hydroxyam de 10. thi ophéhecomist 0% ar boxyl i ¢
aci d2- hydroxyam de 5-indan-|-ylam de 11. thiophene-2,5-dicarboxylic acid

2-[ (benzo[ 1, 3] di oxol - 5-yl met hyl ) - am de]  5- hydroxyam de 30 12.

-5- (4-phenyl - pi per azi ne-1 - car bonyl) -t hi ophene- 2- car boxyl ic acid

hydr oxyami d‘@g g 01185k ophene- 2, 5-di carboxylic acid 2-hyd 5%@5%08438

5-[ (3-isopropox)-propyl)- anide] 14.

5-(4-acetyl - pi perazi ne-|-carbonyl) -t hij@phene- 2- car boxylic acid hydr oxyam de
14 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 -21 15.

t hi ophene- 2, 5-di carboxylic acid 2-di butyl am de 5-hydroxyam de 16.

5- (4- benzyl - pigheiondif 3dg L-bardaidydxylamirespt Siss Zriathylayoxe/in ¥mdPE@Mhydr oxyani de
17. thi opheneAﬂeﬁﬁﬁufgaﬁobaxyﬂhd ®lAich ds Bzadnydwwm(tea&} fvhigyy rdiield ancB yl met hyl) -

gmhsg]ro?(yérsn d[E &Qﬂi}?ﬁtﬂgﬂ ﬁgg&gxcar 0X ?I%f%é(:{;ﬁ%f%}&ﬁlgﬁgn opyI am de

k
5- hydr oxyam dBf PRFnE ccagti ghi- PF§"dr Y tle
5-1[2- (15ni et bigthingsdy whigh Iar:tlﬁitelzd and E)l‘r'-étlé“dle]Sg,%%] @¢9g MADH are dissolved in

t1 8' gghe?ﬁ 2, ﬁéﬂﬂ?@cﬁzﬁ%wdl%%&%& ﬁmﬂy@f %M%Hd&ea:ﬁ tﬁc?sdm{o | éag&zlyl) am dg)]
1 O n | Cal X i.c acid -.e am de

5- hydr oxyar Pdgh %gﬁ Chognc %"e‘a'neg:l 0155 GBUPS i‘% ﬁ’& ﬁ%ﬂ*’&* élaﬁeﬁf% ‘t‘%

5- [ ( 2- mor phol flisthyletpe é"ﬂlwﬂl}e-oumhaa@]ls zqdiﬁq Wﬁ’pﬁ%@ctasddh%me@w@}# ic acid

2- hydr oxyani déorfed (istﬁltattbdy Ibg Uitfratton] yRiding ».8g XB8%eN5dRhzyRRycarbamoyl-

t-hi opheng- 2, Spglipal LR\l dx0iAGkh ¢ o2y udsixyam de 5-[ (tetrahydro-furan-2-
\yl)rret hyl) - am de]P(EZG thio hene(EI % él car boxylic acid 2-hydroxyam de

5-phenyl am de

0.4g 5-benzyloxycarbamoyl-thiophene-3-carboxylic acid (12¢) is dissolved in 50mL
DCM, and 0.387g N'-(3-dimethylaminopropyl)-N-ethylcarbodiimid x HCl are
added. After stirring for 15min, 0.195g 3,5-dimethylbenzylamine is added, and the
mixture is stirred overnight.

15 The solution is extracted with 2N HCI and water, then evaporated.'The residue is
titurated with ether/isohexan, and the resulting crystals are filtrated and a.ir-dfied,
yielding 0.44g (77%) of thiophene-2,4-dicarboxylic acid 2-(benzyloxy-amide) 4~
{3,5-dimethyl-benzylamide) (12d). This is hydrogenated in a 1:1 mixture of THFE
and MeOH using Pd/Ca$0,/C and purified by preparative HPLC/MS yielding 12a:

20 MS (APCI): 303.1 (M-1).

_ ) . Example 13

In an analogous manner to that descnbed in the example 12, the following
compounds are prepared:

25 1. Thiophene-2,4-dicarboxylic acid 4-(3-chloro-benzylamide) 2-hydroxyamide

2. Thiophene-2,4-dicarboxylic acid 4-hexylamide 2-hydroxyamide




27. 5-(norpholine-4-carbonyl)-thi ophene-2-carboxylic add hydroxyam de 20
28. thiophene-2,5-dicarboxylic acid 2-hydroxyam de 5-[(4-nethoxy-phenyl) -
.am de] 29. 5-(pyrrolidine-I|-carbonyl)-thi ophene-2-car boxiA Peengbei 2§05

hydr oxyam de 30. thiophene-2,5-dicarboxylic acid

2-[ (4- benzyl oxy- phenyl)-am de] 5-hydroxyam de 25 31. '

t hi ophene- 2 _h- ) boxylic acid 2-[(4-chloro-phenyl)-amd - hydr oxyam de
32. thi op-heﬁvg)-og},eé-g%i carboxylic acid 2-hydroxyam de PCT%‘]POZ%GQX
5-[(4-1iodo-phenyl)-am de] 33. thiophene-2,5-dicarboxylic acid
- 2-[(3-ethyl -phenyl )-am de] 5-hydroxyamregle 34. thiophene-2,5-dicarboxylic
acid 2-[(4-ethyl-phenyl)-am de] 5-hydroxyam de 35.

t hi ophene- 2, 5- %i cgr gi)xyl ic-acid 2-[(3-chl oro-phenyl)-am de] 5-hydroxyam de
30 36. thioph HBEEZ di car boxylic acid 2-hydroxyamni de :
5- [ ( 3-i 0do- phenii{5Hangtedbangipl-thiophined2-dirmnsl) B mimd eyt chepbicakid

decane- 8- car banfhyl edd?i ophene- 2- carboxylic acid hydroxyam de 38.

t hi ophene- 2, 5-di carboxylic acid . 2-hydroxyam de 5-[(3-norpholin-4-yl-
propyl)-am de] 35 39. thiophene-2, 5-dicarboxylic acid 2-hydroxyam de

5- pent yl ani de 1262 2i3peppHesnaecroshayidesarisd iy theexamenlafl 2, but using 2-carboxy-

-2-} (2-di ét hyl a:hiiopimatdafﬂo)cynarmalaiethyﬁesttydmcbm;tayﬁQOan&WrMOa%QgS WO
03/011851 PCT1ERg£10 ot 224 4tk 'nggﬁgg- +b-gl carl InC i.d

2- heptyl am de 5-h d%%;ﬁgﬁlr’ddeéj%? I_%yﬁ%oo he e9§,t§9%}eggr5%%§§¥/+}?)cm§g+]d

2- hydr oxyani dén%}-l’%}r 4 st epfer Ispacpagen b HEAd68Cs- ¢l | car boxyl i ¢ aci d

2- hydr oxyam de 5-nonyl am de 44. thi ophene-2,5-di carboxylic acid
25 hydr oxyam deéshmple i5 phenyl - et hyl ) -ami de] 5 45. thi ophene-2, 5-di carboxylic
‘ia%i d 2-12-(4-fuoro-phenyl)-ethyl]-am de 5-hydroxyam de 46. _
t hi-ophenge- 2, 5- di car hoxyl i c- acid 2-hydroxyam de 5-[2-(5-nitro-pyridin-2-
yl am no) et hy I} 2 fitleRous manges; tp Shas (fisscpbesl i the ewowld Leandaisthg kapyair oxyani de
~ 5-(3- et hyl - bematlyddaat desjribed Gn 4. litttaiueplrenir Rartlad CAKOOXY lab Tloabdnd
2- hydr oxyam deyas,[deaiRsabP ! 02Eten A6 Georg Thieme Verlag”, Stuttgart;

Organic Reactions, John Wiley & Sons, Inc., New York) the following compounds
are prepared and characterized with MS (APCI):

15 1. 5-(4-benzhydryl-piperazine-1-carbonyl)-thiophene-2-carboxylic acid
hydroxyamide _
thiophene-2,5-dicarboxylic acid 2-benzylamide 5-hydroxyamide
thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-butyl)-amide]
thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(phenethyl-amide)

20 thiophene-2,5-dicarboxylic acid Z-hydrdxyamide 5-{[2-(¢-methoxy-phenyl)-
_ ) ) ethyl]-amide}

U

6. thiophene-2,5-dicarboxylic acid 2-(4-fluoro-benzylamide) 5-hydroxyamide
7. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1,2,3,4-tetrahydro-
" naphthalen-1-yl)-amide] . :
25 8. thiophene-2,5-dicarboxylic acid 2-(2-ethoxy-benzylamide) 5-hydroxyamide
‘ 9. thiophene-2,5-dicarboxylic acid 2-(2,4~difluoro-benzylamide) 5-hydroxyamide
10. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide
11. thiophene-2,5-dicarboxylic acid  2-[(benzo[1,3}dioxol-5-yimethyl)-amide]
5-hydroxyamide
30 12. 5-(4-phenyl-piperazine-1-carbonyl)-thiophene-2-carboxylic acid
hydroxyamide
* 13. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-isopropoxy-propyl)-
amide] '

14. 5-(4-acetyl-piperazine-1-carbonyl)-thiophene-2-carboxylic acid hydroxyamide




49. thi ophene-2, 5-di carboxylic acid 2-hydroxyam de _
5-[3-(2-oxo-pyrrolidin-l-yl)- propyl] -am de 50. thiophene-2,5-dicarboxylic
acid 2-hydroxyam de 5-[(2-piperidin-1-yl-ethyl)- am de] 14Bedshber 2005

~ thi ophene- 2, 5-di carboxylic acid 2-cycl obutyl anii de 5-hydroxyam de 52.
t hi ophene- 2, 5-di carboxylic acid 2-(2-fluoro-benzyl am de) 5-hydroxyam de
53. thiophene-2, 5-di carboxylic acid 2-hydroxyam de
5-[ (2- phenyVOR#YM ) - ani de]  54. thi ophene- 2, 5- di car boX§FERZ4eFY
2- (2, 3-di met hoxy- benzyl am de) 5-hydroxyam de 20 55.
t hi ophene- 2, 5-di carboxylic acid 2-[(1l2benzyl -pi peridin-4-yl)-am de]
5- hydroxyam de 56. 4- [(5 -hydroxycarbanoyl -t hi ophene- 2-carbonyl) -am no]
- pi peridine-1- carboxylic acid ethyl ester 57 hi ophene- 2, 5- di car boxyl i c
aci d 2_-[(3-diﬁethigvhw%ﬁoﬁgﬁ@}féﬂﬁ?@@ﬂgﬂib“ﬁﬂ%@Fﬁ-hY%sw de] 5-hydroxyani de 58.
t hi ophene- 2, 5wds-¢abdmoptypipetidiacl eaBofiyl Bthophaxs2-qerbopgik peidhyddedasidhy dr oxyani de
59. thi Ophenen?mgipﬁ%rﬁé{ﬂ?&&tdxgj&%ﬁ 2 IfiBox§ldnied hyié@@mmwﬂﬁ&ﬂﬂi—) - am de]

5- hydr oxyam de 60, i ophene- 2, 5-di car boxyli c aci
2-[2-(2-chl oro-BH8RyI ) -ethyl ]-am de 30 5-hydroxyani de 61.
~ thi ophen®- 2, 518dthiephins:dA-ficarbeyke RidRyarleherdsiideS-dydroxeridel uor onet hyl - -
| .genéylt ?Imf Flﬁzjr@Zmaﬂak@pj)ﬁmemﬂo@g@ucma;@axmbpmdé SHhpirbryatnidx y ani dex e aeid
2 E 2,5-difl uo@ﬁ%ﬁ%ﬂelgﬁﬁ‘%@gk‘ﬁﬁr@% aé‘té‘!@é %ﬂl_a.q? 'ﬁ?%“gﬁléﬁ’é"?%‘?‘? il car boxyl i ¢
acid 2- (2, 6-di f PiretelB@HEY| ani de) 5- hydroxyani de 65,
t hi ophene- 2, 521dildaphlexys-ticarboiylic Rid(23hydratiydnhidoT-(2-petheyteniyieldsl - hydr oxyamni de
/14 Decenper 20050037 Q4il88dyRCTI ERAP/ 06488-cydohdd -enyl-ethyl)-amide]
\thophene-2,5-d%5$é%%é ch acid 2-hydroxyam de 5-[(3-1m dazol -1-yl -propyl) -
23. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-morpholin-4-yl-ethyl)-
. amide] :
24. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-methylsulfanyl-ethyl)-
15 " amide]
25. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(tetrahydro-furan-2-
yimethyl)-amide]
26. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-phenylamide ’
_ 27. 5-(morpholine-4-carbonyl)-thiophene-2-carboxylic acid hydroxyamide
20 . 28. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(4-methoxy-phenyl)-
amide}
29. 5-(pyrrolidine-1-carbonyl)-thiophene-2-carboxylic acid hydroxyamide
30, thiophene-2,5-dicarboxylic acid 2-{(4-benzyloxy-phenyl)-amide]
. ) 5-hydroxyamide .
- 25 31. thiophene-2,5-dicarboxylic acid 2-[(4-chloro-phenyl)-amide] 5-hydroxyamide
32, thiophene-2,5-dicarboxylic acid 2-bydroxyamide 5- [(4-iodo-phenyl)-amide]
33. thiophene-2,5-dicarboxylic acid 2-[(3-ethyl-phenyl)-amide] 5-hydroxyamide
34. thiophene-2,5-dicarboxylic acid 2-[(4-ethyl-phenyl)-amide] 5-hydroxyamide
35. thiophene—Z,S—dica.rboxy‘lic acid 2-[(3-chloro-phenyl)-amide] 5-hydroxyamide
30 36. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-iodo-phenyl)-amide]
57. 5-(1,4-dioxa-8-aza-spiro[4.5]decane-8-carbonyl)-thiophene-2-carboxylic acid
hydroxyamide
38. thiophene-2,5-dicarboxylic acid  2-hydroxyamide 5-[(3-morpholin-4-yl-
propyl)-amide}
35 39, thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-pentylamide
40. thiophene-2,5-dicarboxylic acid 2-[(2-diethylamino-ethyl)-amide]
5-hydroxyamide '




am de] 67. thiophene-2,5-dicarboxylic acid 2-[(1-cycl ohexyl-ethyl) -am de]
5-hydroxyani de 5 68. thiophene-2,5-dicarboxylic acid 2- [2-

(3-chl oro-phenyl) -ethyl] -am de 5-hydroxyan de 69. 14 December 2005

t hi ophene- 2, 5-di carboxylic acid 2-[2-(3-fl uoro-phenyl)-ethyl]-am de

5- hydr oxyam de 70. thi ophene-2,5-dicarboxylic acid

2-12-(2,4-d phenyl) -ethyl] -amde 10 5- hydrox

t hi ophene- 2h§ngﬁ£§rboxyllc acid 2-cycl opropyl net hyl - %ﬂhﬁﬁwm roxyanlde
72. thiophene-2,5-dicarboxylic acid 2-[2-(2-fluoro- phenyl) ethyl] am de

5- hydr oxyam de 73. t hi ophene- 2, 5-di car2dexylic acid

2-[ (4-di et hyl am no- 1- nethyl butyl)-am de] 15 5-hydroxyam de.

74.
t hi ophene- 2, 5 dlcarbox c ﬁ% gr aglg %rZ pyr|d|n 2-yl -ethyl) -
amide] 75. thitb déﬁ“@’a 65’(3?‘?? Péﬁ?‘ﬂ‘?ﬁ?}@'?
" 5-[(2-pyrrolid?. mblmplyheéﬁmdax)bomqn@é}-hﬁowd@ﬁt(@M@nﬁdGB di carboxylic acid
2- hydr oxyani dgs, %B&ﬂenst@tslwdﬂﬂawh&dmc& amiié 5-doBji@plaene- 2, 5- di car boxyl i c
5 cycl opbpty1 G YRR BT B .a%’*dhSﬁﬁhﬁﬁﬁﬁﬁg%’%x@F?éyLLFd“' i
2-(2, 4- dﬁchloﬁ%tb@ﬂ¥yFaﬁﬁ@@5OBmﬁydré% anléé $dluorptpbgpRestill2nEddi car boxyl i ¢
acid 2-[(3-di et iyhydroxponipe opyl ) - am de] 25 5- hydroxyam de 81_
t hi ophene- 2, 54 9'%@5&%2'5'&&%5?%5 kil 1 23yl oaRtY ﬁ?zsostaﬂ@

5- hydroxyan1de 8 ene- dlcarboxyllc acid 2-][
- di phenyl - et hyl R Ismidtr oxyani de 30
83 3- [ ( 5- hydr é%yibiaplramdytdicathosinerid2-Rydarvowit 5 (3ardnbpensviangdtlc aci d et hyl
Lea 84 t hld Qp, h&@ﬁha&aéﬁdﬂ@%ﬁ@ﬂh& mh?&b:d/aanc{e(sl’[{zep&dmletﬁ?afmaea amdde]
ydr.oxyam i»Qp i C - e
5 ( 4- et hoxy- %% r{.g.loPhene g{% cﬁ'rg.rrfb%x&l’céag 2%&%%%& 5 ?3(: Zdoxg p%’r cﬁi(}/?ﬁ"
propyl]«a.nn e
50. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-piperidin-1-yl-ethyl)-
amide]
15 51. thiophene-2,5-dicarboxylic acid 2-cyclobutylamide 5-hydroxyamide
52, thiophene-2,5-dicarboxylic acid 2-(2-fluoro-benzylamide) 5-hydroxyamide
53, thiophene-2,5-dicarboxylic acid 2~hydroxyamide 5-[{2-phenyl-propyl)-amide]

54. thiophene-2,5-dicarboxylic acid - 2-(2,3-dimethoxy-benzylamide}
5-hydroxyamide
20 55. thiophene-2,5- dacarboxyhc acid 2—[(1—benzyl-piperidin—é-yl)-amide]
' 5-hydroxyamide
56. 4-[(5-hydroxycarbamoyl-thiophene-2- carbonyl) amino]-piperidine-1-
carboxylic acid ethyl ester
57. thiophene-2,5-dicarboxylic acid 2-[(3-dimethylamino-2,2-dimethyl-propyl)-
25 amide] 5-hydroxyamide

.

58, thiophene-2,5-dicarboxylic acid 2-[(3-ethoxy-propyl)-amide] 5-hydroxyamide
59. thiophene-2,5-dicarboxylic acid . 2-{(3-dimethylaminb-propyl)—amide]
5-hydroxyamide -
60. thiophene-2,5-dicarboxylic acid 2-[2-(2~chloro-phenyl)-ethyl]-amide
30 5-hydroxyamide
61. thiophene-2,5-dicarboxylic  acid  2-hydroxyamide 5-(2-trifiuoromethyl-
benzylamide)
62. thiophene-2,5-dicarboxylic  acid  2-hydroxyamide 5-(3-trifluoromethyl-
benzylamide) ‘
35 63. thiophene-2,5-dicarboxylic acid 2-(2,5-difluoro-benzylamide) 5-hydroxyamide
64. thiophene-2,5-dicarboxylic acid 2-(2,6-difluoro-benzylamide) 5-hydroxyamide
65. thiophene-2,5-dicarboxylic acid 2-(3,4-difluoro-benzylamide) 5-hydroxyamide




86. thiophene-2,5-dicarboxylic acid 2-hydroxyam de 5-(4-nethyl-benzyl am de)

35 87. thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[(3-phenyl - propyl )-am de] 88. thiophene-2, 5-di car boxy4 Peeraici 305

2-[ (2-diisopropyl axnin, a-ethyl)-am de] 5- hydr oxyam de 14 Decenber 2005 W

03/011851 PCT/ EPO2/ 06488 -24 89. thiophene-2,5-dicar boxyl ic acid

2- hydroxyam de 5-[2..(4-nitro-phenyl)-ethyl]- am de

t hi ophene- 2W8.98Pi % boxyl i ¢ acid 2-[ (3, 3- di phenyl - propyIPFT@ﬁQf@&‘]ss

5- hydroxyam de 5 91. thiophene-2,5-dicarboxylic acid

2- (2-am no- benzyl am de) 5-hydr oxyam' des_92. Thi ophene- 2, 5-di carboxylic acid

2- (4-brono- benzyl axrride) 5-hydroxyam de 93. Thi ophene-2, 5-di car boxylic

acid 2-(3,5-bis-trifluoronethyl-benzyl am de) . 5- hydrox¥am de 9

Thi ophene- 2, 56 genhioendsb-isaaetvlic 20¢ J-HREmREn Y HmEa) lﬁ’lﬂwy%xyam de 10
~95. Thi ophene 2adidd] car boxylic acid 2-(3-fluoro-benzylam de) 5-hydr oxyam de

96. Thi ophene yaci d 2; ctfg,/droxyza, lohexyl-ethyl)-amide]
5- (3- et hoxy enzﬁCiJ %1%2%%%& Thi ophene- 2, 5- dlmcl:-gfcboo% Fcyam d

2- (2-chl or o- 6- f PU | am de) 5- hydroxyam de 98.

Thi ophene- 2, 5é&ilﬂmap}iamee§’/,ﬁ1dca1écxyﬂcz (4cid er - Buit-y3-clien e ]l Zifs dr oxyani de
15 99. Thi ophen - @erboxyl ic acid 2-hydroxyam de"

- 5-{[2-(4-sulf I I]- de} 100, € 5a-nq11&_carboxylic
acid 2-[(2- be%&#f’e’%lﬂ%ﬂb ﬁi}{ o §1[%3drﬂg§<l]§3’@l@‘§m 1

Thi ophene- 2, 5- diSdaftsayapide acid 2- hydr oxyam de 5-{[2-(4-hydroxy- 20

phenyl ) - et hyI be. a]iﬁbﬂﬁ}le-i,@%caﬂibm;ab]ﬁdhﬁ-[ZZ—(Bi—dhchienohdwwD"ﬂh)élemde
,;:12:%{[2 (4pchl oro- @Hﬁgé, thyl]-am de}. 5-hydroxyam de 103.
; |ophene 2,5-dica C 3. 4- e ethyl]-
“ani de] 5- hydr Gky }tfée g’é di‘ﬁri’ X)%ﬁ?%é,%g}’f ?ngﬁeﬂgg?’%loxylh?é} § di
2- hydr oxyani dé2. Bhlppiﬂmphém;bi)@thhyl ) acid 2-[2-(2-fluoro-phenyl)-e Y] amide
5-hydroxyamide
73. thiophene-2,5-dicarboxylic acid 2:{(4-diethylamine-1-methyl-butyl)-amide]

15 5-hydroxyamide
74. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-pyridin-2-yl-ethyl)-
amide]
75. ﬂﬁophene-z,s-'dicarboxylic acid 2-hydroxyamide 5-[(2-pyrrolidin-1-yl-ethyl)-
amide]
20 76. thiophene-2,5- dlcarboxyhc acid 2-hydroxyamide 5-[(1-methyl-hexyl)- -amide]

77. thiophene-2,5-dicarboxylic acid 2-cycloheptylamide 5-hydroxyamide
78. thiophene-2,5-dicarboxylic acid 2-cyclopentylamide 5-hydroxyamide
79. thiophene-2,5-dicarboxylic acid 2-(2,4-dichloro-benzylamide) 5-hydroxyamide

. ) ‘ 80. thiophene-2,5-dicarboxylic acid 2-[(3-diethylaminc-propyl)-amide]
‘ 25 5-hydroxyamide :
81. thiophene-2,5-dicarboxylic acid 2-[(1,5-dimethyl-hexyl)-amide]
- 5-hydroxyamide
82. thiophene-2,5-dicarboxylic acid 2-[(2,2-diphenyl-ethyl)-amide]
5-hydroxyamide
30 83, 3-[(5-hydroxycarbamoyl-thiophene-2-carbonyl)-amino] -butyric  acid  ethyl
ester

84, thiophene-2,5-dicarboxylic acid 2-[(2-ethyl-hexyl)-amide] 5-hydroxyamide
85. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-methoxy-b enzylamide)
86. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-methyl-benzylamide}
35 87. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(3- phenyl-propyl)-amide]
88 thiophene-2,5-dicarboxylic acid 2-{(2- dusopropyla.n‘nno -ethyl)-amide] '
—hydxoxyamlde




am de] 105. Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[1(4-phenyl -butyl)- am de] 106. Thi ophene-2, 5-di carboxylic acid
2-[ (3, 4-di net hyl - phenyl ) -ani de] 30 5- hydroxyamni de 107. 14December 2005
(4-Pyrimdin-2-yl -pi perazine- |-carbonyl) -thiophene-2-carboxylic acid
hydr oxyam de 108 Thi ophene- 2, 5-di car boxylic acid :
2-[(3, 4-di henyl) am de]  5- hydroxyam de 35 109 .

Thi ophene- g% LT boxyl ic acid 2-[(4-tent-butyl-phenyl CT[aEﬁ?zéngss
5- hydr oxyam de 14 Decenber 2005 WO 03/011851 PCTI EP02/ 06488 -25 110.

Thi ophene- 2, 5-di carboxylic acid 2-hydcpxyam de 5-[ (4-net hoxy- 2-net hyl -
phenyl)-am de] 111. Thi o. phene-2, 5- di carboxylic acid

2-[(4-di net hyI am no- phenyl) - am de] hydr oxyam de 5 112.

~ Thi ophene- 2, :T%’é’l’]b‘ﬁlﬁ‘ 107 dicashopi C?CWY(S‘W‘HW 542 f"(ﬂmﬁff@ﬁ@@yﬁﬂﬁ’ﬂenyl ) -

ai ni de] 113. Thlamphtene 2, 5-di carboxylic acid 2-hydroxyam de 5-p-tolylaniide
éﬁgnym' gﬁ]hgglebo% Qenfe@rsbcﬁesyddxﬁlcam d gidhydr oxyaRidisheRvilkdyhipedd di n- 1-yI -
1- (5- Hydr oxycar ba ?}9’?’1“8 hene- 2- car bonyl ) - pi peridi ne- 4- carboxylic acid
met hyl ester Plehiophinggis @I@xﬂKGﬂéaf(%@Rﬁ}d&hﬁnﬂlﬁmﬂdﬂwydhomm de '

5- [ met hyl - (1- wet Thidpheq PP dicatbdicytic 36id) 2- birEmb- banwlmmﬁa) SPReRgaMide- di car boxylic

aci-d 2- hydrox t am de] . 118.
Thi ophene- 2, 5%@§hg§%ﬁgﬂéé?%§%%ﬂ%f3g& Qj%&x' T%’gﬂ%‘dlc}r oxyam de 119.
Thi ophene- 2, 5- di ¥ SYPEE aci d 2- di et hyl ani de 5- hydr oxyam de 120.

Thi ophene- 2, 5-9di Taopheneyd.i-dicabogli@acid 4(3ehyroinohenylamplphytydre:gamide] 5-

Ly ) 10 95. Thiophene-2,5-dicarboxylic acid 2-(3-fluoro-benzylamide) 5-hydroxyamide

96. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-methoxy-benzylamide)
97. Thiophene-2,5-dicarboxylic acid 2-(2-chloro-6-fluoro-benzylamide)
5-hydroxyamide '
: 98. Thiophene-2,5-dicarboxylic acid 2-(4-tert-butyl-benzylamide) 5-hydroxyamide
15 99. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[2-(4-sulfamoyl-phenyl)-
ethyl]-amide}
100. Thiophene-2,5-dicarboxylic acid 2-[(2-benzylsulfanyl-ethyl)-amide]

5-hydroxyamide
101. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[2-(4-hydroxy-
20 phenyl)-ethyl]-amide}
102. Thiophene-2,5-dicarboxylic acid 2—{[2-(4-chloro -phenyl)-ethyl]- am1de}
_ -hydroxyamlde
103. Thiophene-2,5-dicarboxylic acid 2—{[2-(3,4—dimethoxy—pheny1)-ethy1}-
) ~ amide} 5-hydroxyamide
25 104, Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-phenoxy-ethyl)-
amide]
105. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(4-phenyl-butyl)-
amide]
106. Thiophene-2,5-dicarboxylic acid 2-[(3,4-dimethyl-phenyl)-amide] -
30 5-hydroxyamide
107.  5-(4-Pyrimidin-2-yl-piperazine-1-carbonyl)-thiophene-2-carboxylic
acid hydroxyamide

108.  Thiophene-2,5-dicarboxylic acid 2-[(3,4-dimethoxy-phenyl)-amide]
5-hydroxyamide
35 109.  Thiophene-2,5-dicarboxylic acid 2-[(4-tert-butyl-phenyl}-amide]
5-hydroxyamide




hydr oxyam de 20 121. Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de

5-[ et hyl - (2- net hyl ami no-et hyl ) -ami de] 122. Thi ophene-2, 5-di carboxylic
acid 2-[ethyl -(3-ethyl am no-propyl)-am de] 5-hydroxyar h ereemtpE2005
5-.[4-(2-Morpholin-4-yl-2-oxo-ethyl)-piperazine-|-carbonyl]-thophene-2- 25
carboxylic acid hydroxyam de 124.

5- (4-Di met hyl car banoyl met hyl - pi per azi ne-1-carbonyl)-tigphene-2- carboxylic
acid hydr ox‘éﬁfﬁ"‘ﬂégﬂ% 5-[4-(2 -Oxo0-2 PUT/EP02/06488

-pi peridin-I-yl-ethyl)-piperazine-|-carbonyl] -thophene-2- carboxylic acid
hydr oxyam de 30 126. Thi ophene- 2, 5-diLggr boxylic acid 2-hydroxyande
5-(3-trifluoronethoxy- benzylam de) 127. Thi ophene-2, 5-di carboxylic acid
2- hydr oxyam de 5-(3-phenoxy- benzyl am de) 128. Thi ophene 2, 5-dj car boxyl ic
aci d 2- hydr oxi&ni a@ogbqnéﬂﬁrﬂe@rhpwlgﬂﬁﬁéﬁy@mchbrf’o[é’frmeﬂwﬁ #raetyb g

Thi ophene- 2, 5- E’E&ﬂﬂ ngale] c acid 2-hydr oxyam de 5-[(3-net hoxy pr opyl)

am de] 14 Dec d2- Igggg/ ))Bm]l '
i.carbo en[el c am%%é?% oro gnzyl @éﬁ 5 hydroxyam de

Thi ophene- 2, 5
131. . Thi ophene p-hy G?YéﬁleSoxyl ic acid 5 hydr oxyani de 2-

(2- acet y$ ani nm2et MiophawizdedicaibokAR. aciPhl-bphestyemide 5- ({4- ehqnbﬁklghemé) acid

2- hydr oxyam de _gml{dg]l nmet hyl - heptyl )- am de] 133. Thi ophene- 2, 5-di carboxylic

- acid 2-hydr OXYI%.m q%l hln(e% Snd?lca?%xy t%:%:l&lz)h_ydl%g}a.gﬁzle 5-p-tolylamide
: 114. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(4-piperidin-1-yl-
phenyl}-amide}
10 115.  1-(5-Hydroxycarbamoyl- thlophene-z ~carbonyl)-piperidine-4- carboxyhc

i~
o
N

acid methyl ester
116. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{methyl- (1-methy1-
piperidin-4-yl)-amide]
117. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{methyl-[2-(4-nitro-
15 phenyl)-ethyl]-amide}
118. Thiophene-2,5-dicarboxylic acid 2-(butyl-methyl-amide) 5-hydroxyamide
119. Thiophene-2,5-dicarboxylic acid 2-diethylamide 5-hydroxyamide
120. 'Thiophene-2,5-dicarboxylic acid 2-[(4-cyclohexyl-phenyl)-amide] 5-
hydroxyamide :
20 '121.  Thiophene-2,5-dicarboxylic ~ acid  2-hydroxyamide  5-[methyl-(2-
methylamino-ethyl)-amide]
122. Thiophene-2,5-dicarboxylic acid 2-[ethyl’-(S—ethyl_anﬁno-propyl)-anﬁde]

5-hydroxyamide
j : 123.  5-[4-(2-Morpholin-4-yl-2-oxo-ethyl)-piperazine- 1-carbonyl}-thiophene-2-
} 25 carboxylic acid hydroxyamide ‘
| 124 5-(4-Dimethylcarbamoylmethyl-piperazine-1-~carbonyl)-thiophene-2-
~ carboxylic acid hydroxyamide
125.  5-[4-(2-Oxo-2-piperidin-1-yl-ethyl)~ pzperazme-l -carbonyl]-thiophene-2-
carboxylic acid hydroxyamide
30 126. Thiophene-2,5-dicarboxylic' acid 2-hydroxyamide 5-(3-trifluoromethoxy-
benzylamide) '
127. Thiophene-2,5-dicarboxylic ~ acid  2-hydroxyamide 5-(3-phenoxy-
benzylamide) .
128. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(1-methyl- 3-pheny1—
35 propyl)-amide]

© 129, Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(3- methoxy—propyl)-
amide}




134. Thi ophene- 2, 5-di carboxylic acid 2- aIIyIanide 5- hydr oxyam de 10 135.
Thi ophene- 2, 5- dlcarboxyllc acid 2-[(1, 3-di net hyl =butyl)-am de]

5- hydroxyanlde 136. Thi ophene- 2, 5-di carboxylic aci d 2- hy#iPosyimr 208

5- propyl am de 137. Thiophene-2,5-dicarboxy|ic acid 2-sec-butyl am de

5- hydroxyam de .138. Thi ophene-2, 5-di carboxylic acid 2-butylam de

5- hydr oxya 39. Thi ophene- 2, 5-di carboxylic add

2-(3,4- dlcﬁbg%d&ﬁ&’zylanide) 5- hydr oxyam de 140. PCT/EP02/06488

Thi ophene- 2, 5-di carboxylic acid 2-(2, 3-di chl oro-benzyl am de)
5-hydroxyanide 141. thi ophene-2, 5-di casboxylic acid

- 2-(2,3-di fluoro-benzyl am de) 20 5-hydroxyan de 142.

~tl hi ophene-2, 5-di car box I|c ac (2- chI o- be roxyanlde
143. tiophenel §35T%WE§ Lﬁ?ﬁﬂ 2- (3“ dhnegﬁéwgﬂ%%ﬁéﬁaﬂﬁﬁ .
5- hydr oxyam de 544@Kmhmn¢hene 2, 5-di carboxylic acid

2-(3,5-difluoign-b @ﬂ@—ﬂﬁ&hc B hydercﬁ’xyam- 2~a o-ethyl)-amide]
t hi ophene- 2, 5-di qg o§éP%c acid 2-1(2-am no-p enyl) anldeﬁ 5- hydroxyanlde
146. thlophene |c acid 2- % é? am no- phenylcarbannyl)

benzyl anPde] &% beFuspheneys i ﬁb?ﬂ@ﬂaBéc TeexREdl Alomrbl Pera)-

: PCTIEP02/06488 a&&k147 t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-

thyl-(4- ty ) I
(et hyl - ( QB afet ué)aada@g%rdi-ymé ©5.4@-s2eb Mud@ppanal ogous

manner to that de %ﬁ xanple 3, and using known nethods as
described in thé™i%terature (e.g. in standard works such as Houben- Wyl ,
"Met hoden der 18 gafiicphlmee2, EliembexyliGeisl Zyallfhmided-hydrokgagtide Stuttgart; O ganic

lBeact i ong, Johss, Wigdph€neSn gicarbBiflic Newsidor Kp-[{ e dinphtybbitfipatidepounds
5-hydroxyamide
136. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-propylamide
137. Thiophene-2,5-dicarboxylic acid 2-sec-butylamide 5-hydroxyamide
138. Thiophene-2,5-dicarboxylic acid 2-butylamide 5-hydroxyamide

15 139. Thiophene-2,5-dicarboxylic acid 2-(3,4-dichloro-benzylamide)
5-hydroxyamide
140. Thiophene-2,5-dicarboxylic acid 2-(2,3-dichloro-benzylamide)
5-hydroxyamide
141, thiophene-2,5-dicarboxylic |  acid 2-(2,3-difluoro-benzylamide)
20 5-hydroxyamide '

142.  thiophene-2,5-dicarboxylic acid 2—(2?chloro—benzylamide) 5-hydroxyamide

143. thiophene-2,5-dicarboxylic - acid 2-(3,4-dimethoxy-benzylamide)
. 5-hydroxyamide

144,  thiophene-2,5-dicarboxylic acid 2-(3,5-difluoro-benzylamide)
25 5-hydroxyamide
145. thiophene-2,5-dicarboxylic acid 2-](2-amino-phenyl)-amide]
5-hydroxyamide '

146, thiophene-2,5-dicarboxylic  acid 2-[4~(2-amino-phenylcarbamoyl)-
benzylamide] 5-(benzyloxy-amide)




are prepared and characterized with M5 (APCl): 10 148. 4-
(4- benzhydryl - pi perazin e- | -carbonyl)-N hydroxy-benzam de 149.
N- hydr oxy-N - pyri di n- 3-yl met hyl -t er epht hal am de 150. 14 December 2005
N- benzyl - N - hydr oxy-t erepht hal am de 151.
N-cycl.ohexyl - N - hydr oxy-t er epht hal am de 152.
N- cydopropyl - N - hydr oxy-terepht hal am de 15 153.
N- hexyl - N Q¥ BL t er epht hal anmi de 154. PCITEP02/06438
N-hydroxy- N - (3-net hyl.-butyl)-terephthal am de 155.
‘N- hydr oxy- N - phenet hyl -t er epht hal ani i-dg -156.
N-hydroxy-N -[2- (4- et hoxy- phenyl)-ethyl]-terepht haI am de 157.
N- (3-chl oro- b en dr.oxy-t erepht hal am de 20
N- hydr oxy- N - né*‘%lmeﬂéréﬁwxfl’ér eptfihal &ﬁWﬁOH@ml%Q 5-[methyl-(4-
N- (4-fl uoro- benzlyﬂtl)ordmeﬂlryyﬁem)dyameieepht hal am de 160.
N-hydroxy-N -(1, 2, 3, 4-tetrahydro- napht hal en- 1-yl ) - t er epht hal am de
N- hydr oxy- N - E}g tri fI uor oanet hyl - benzyl ) -t er epht hal am de 162.
"N (2,4-difl. O'I"O‘%ETI’ZW )- N - hydroxy-terephthal arnide 25 163.
N- hydroxy- N -indan-1-yl-terephthal am de 164.

N-benzy[ 3, 3] dimuobnaogyhambdiet td\thah Bebeibe -ih elecphinbR| Rand dgng LRvn

N (% r50>c(“ym3t gfheﬁm@sn% deE’c!nBSH ﬁ%%@%térat%:(ggﬁ%{hsl Qﬁgﬁﬁ%q‘% QBGQOuben-

- N-hydroxy-N - I {gwfc%en( gﬁlﬁt ) }’éFéneBBer!EﬁB Stuttgart;
 4-(4-acetyl - ppmniaiiieentonﬂ IObaIWJhﬂﬁi Jons, Redayhdmororkbe dlowide condiifinds

161.

N-di but yI - Nare yegirekyid RELAK SR Nisdepd0. 4-(4-b enzyl - pi per adi ne- |

‘L ar bonyl ) - N—hydroxy b enzam de 171

N- hydr ox (1-methyl -p roI|d|n 2-yl)-ethyl]- terephthalamde
N (2-et Héxy bL‘ﬁ‘zyﬁ)@rben éﬁy Ww%w@p&vﬁm @B-beprgmide

172.

N- ( 2- cydohex- I149enW—hﬁirhnyN'-ﬂ\hléthym&yltﬁeﬁnhﬂmaam de 14 Decenber 2005 WO

- 03/011851 PCT/lg,gpon 0645 }feere phthalam

N-hydroxy, - N 3 42- 10 rqpﬂfﬁ PN'-h)ydmxyftQ%thhaﬁa%rﬁfht hal am de

152, N-cyclopropyl-N'-hydroxy-terephthalamide
15 153.  N-hexyl-N'-hydroxy-terephthalamide
154. N-hydroxy-N'-(3-methyl-butyl)-terephthalamide
155. N-hydroxy-N'-phenethyl-terephthalamide
156.  N-hydroxy-N'-[2-(4-methoxy-phenyl)-ethyl]-terephthalamide
157.  N-(3-chloro-benzyl)-N'-hydroxy-terephthalamide

20 158.  N-hydroxy-N'-(2-methoxy-benzyl)-terephthalamide
_ 159. N-(4-fluoro-benzyl)-N'-hydroxy-terephthalamide
) _ 160. N-hydroxy-N'-(1,2,3,4-tetrahydro-naphthalen-1-yl)-terephthalamide

161.  N-hydroxy-N'-(4-trifluoromethyl-benzyl)-terephthalamide
162. N-(2,4-difluoro-benzyl)-N'-hydroxy-terephthalamide
25. 163. N-hydroxy-N' ~i11dm1—1—y1—ferephthalamjde
' 164. N-benzo[1,3}dioxol-5~ylmethyl-N'-hydroxy-terephthalamide
165. N-hydroxy-4-(4-phenyl-piperazine-1-carbonyl)-benzamide
166. N-(3,5-dimethyl-benzyl)-N'-hydroxy-terephthalamide
.- 167.  N-hydroxy-N'-(3-isopropoxy-propyl)-terephthalamide
30 168.  4-(4-acetyl-piperazine-1-carbonyl)-N-hydroxy-benzamide
169.  N,N-dibutyl-N'-hydroxy-terephthalamide
170.  4-(4-benzyl-piperidine-1-carbonyl)-N-hydroxy-benzamide
171.  N-hydroxy-N'-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-terephthalamide
172. © N-(2-ethoxy-benzyl)-N'-hydroxy-terephthalamide
35 173.  N-{2-cyclohex-1-enyl-ethyl)-N'-hydroxy-terephthalamide




175. N-hydroxy-N -(2-net hyl sul fanyl -ethyl)-terephthal amide 176.

N- hydroxy-N .- (tetrahydro-furan-2-yl nethyl)-terephthal am de 5 Exanple 17
Eval uati on of effects on a human col on carni nona cel |l | ilfhBewibar H¥S5conpounds
of the invention MIT is widely used for the quantitative determ nation of
cytotoxac effects or in vitro. .chenosensitivity of tunmor cells. The assay

i s based onwblag, 1(iésgavage of the 10 yellow tetrazolium %’%IF}EPMOLS o purple

f ormazan crysta?s y nmetabolic active cells. For detail's,” see bi nst ei n,
L.V., et al., J. Natl. Cancer last. 82 (1990) 11131118. The foll ow ng
procedure was perforned: HT-29 cells {3uman col on carcinoma cell 1ine)
were cultivated in RPM 1640, 2.5 % FCS, 2 M d utam ne, 100 u/m '

Penicillin, 1 u St rept.omycin. r the ass the cells were seeded in
384 well 15 pﬁgﬁ'eg&' 6@"%&'{zénq%?wbﬂéﬁ%feﬂ?ﬁ?"ﬁgﬁgh@é%qﬁedi um The next day-
conpounds (di $5%I vAdydrpgy-hivi2-methpsdiinyvethel)-4aderbthalamidear i ous concentrati ons
rangi ng from 3. uMitgdrbxpN'-(thtahidrb Giirad-2 dBdahi hereMithalagsiay Wwas done nainly
according to the instructions of the manufacturer (Cell proliferation kit
|, MIT, fora Roch% Mol ecul ar Biochemicals). In brief : MIT |abeling
reagent was a@é@%ﬁ’—f—ga final concentration of 20 0.5 nglm, added and

i ncubat ed f or Edalimtionaf eff3dts @; 2 Bemn@0-2lon Puminogpa ki lineofide batponnds dfi ne purpl e
formazan crystyligveatien formed. After addition of the solubilization
solution (20% SDS in 0,02 MHO) the plates were incubated overnight at 37
C, 5% C02. After careful mxing plates were neasured in Victor 2 (scanning
mul tiwell sp®EkT spriedprst dor thpgpansieafiveydetgginaon obertgtodeeffesade i n nunber of
Living cells wesutheSioiensigvitiat reaseceld Thh @sshois DasedRinaibe Iclesrageagitthyi ty in the

Fesul cing 1 3%;{?2“?%%%%%%@?%%@? g:%&%@@g‘%#%a%‘f aé?%%gﬂasres. ol our

Det er mi nat i on F8% d9aHsgeq gl Vs ft facerfpsti2 dEBLH 1268 Wo 03/ 011851
-29 Tabl e 1 PCT/ EP02/ 06488 Conpounds according to this inventi onlC50 13T29
384 [pM - The following procedure was performed: 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
15 plates, 900 cells per well, in the same medium The next day compounds (dissolved
10 mM in DMSQ) were added in various concentrations ranging from 30 uM to 1.5
oM. After 5 days the MTT assay was done mainly according to the instructions of
the manufacturer (Cell proliferation kit I, MTT, fomm Roche Molecular
Biochemicals). In brief : MTT labeling reagent was added to a final concentration of
20 0.5 mg/ml, added and incubated for 4 hxs at 37 C, 5% CO2. During this incubation
time purple formazan crystals are formed. After addition of the solubilization
B . solution (20% SDS in 0.02 M HC) the plates were incubated overnight at 37 C, 5%
' ’} CO2. After careful mixing plates were measured in Victor 2 (scanning multiwell
. spectrophotometer, Wallac) at 550 nm.

25 A decrease in number of living cells results in a decrease in the total metabolic
é.ctivity in the sample. The decrease directly correlates to the amount of purple
colour resulting from the solubilization of the purple formazan crystals.
Determination of IC50 was done using X1-fit.




Exanpl e 15, No. 1280.02 Exanple 15, No. 810.03 Exanple 15, No. 1040.04
Exanpl e 50. 05 Exanpl e 15, No. 930.05 Examle 15, No. 940.07 Exanple i5, No.
980. 07 Exanpl e 20.11 Exanpl e 40.14 Exanple 15, No. 900. 14D&xanpites 15, No.
1390. 17 Exanple 1$ 5Tablet fornmulation Item ~ |Ingredients ng/ Tabl et 100
1Conmpound 2a25 2Anhydrous Lactose7335 3Croscarnel | ose68 4Sodi um 56 Povi done
K30 5Magnesi um St earatell Total Wi ght110150 Conpound ' cribed in
Exanpl e 2. WQU§ledure: 1. Mx Itens 1, 2 and 3 in a %‘gﬁﬂ%"%%)’ﬁg“g&m xer for 15
mnutes. 2. Ganulate the powder mx fromStep | with 20% Povi done K30
Solution (Item4). 14 Decenber 2005.29.

Tablel
Compounds according to this invention 1C50 HT29 384 [pM]
Example 15, No. 128 0.02
Example 15, No. 81 : _ 0.03
Example 15, No. 104 0.04
Example5 0.05
" Example 15, No. 93 0.05
) Example 15, No. 94 0.07
- Example 15, No. 98 0.07
Example 2 0.11
Example 4 0.14
Example 15, No. 90 0.14
Example 15, No. 139 0.17
Example 18
5 ~Tablet formulation
Item - Ingredients mg/Tablet
: 1 Compound 2a 25 100
»] 2 AvhydrousLactose 73 - 35
‘ 3 Croscarmellose 6 8
Sodium
Povidone K30 5 6
5 Magnesium Stearate 1 1
Total Weight 110 150

Compound 2a is described in Example 2.

Procedure:
10
1. Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Granulate the powder mix from Step 1 with 209% Povidone K30 Solution
(Item 4). - '




WO 03101181 PCT/ EP02106488 -30 3. Dry the granulation fromStep 2 at 50 C
4. Pass the granulation fromStep 3 through a suitable mlling equipnent.
5. Add the Item5 to the mlled granulation Step 4 and rti#Redeober 200/ nut es.
6. Conpress the granulation fromStep 5 on a suitable press. 5 List of
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trifluorornethyl-, hydroxy-, (1-4C) alkozy-, nitro-, am no-,

(1-40C alkylarnino-, di((i-4C)alkylJ-am no- or a (1-4C)al kanoyTam no, a
(1-3Q)allc)ieuedioxy-group or an acyl grottp, and Rl &hBecRabep?¥5t he sane
or different fromeach other and are a hydrogen atom a branched or ,
unbranched (1-14C)al kyl group; which may be unsubstituted or substituted.
WwWth | or several Substituents independently selected froma hal ogen atom
hydroxy-, nitro-, amno group ; 14 Decenber 2005 -32 a carbocyclic group
whi ch may be a non-aromatic ring systemw th 3-7carbon atons selected from
cycl opropyl, cyclobutyl, cyclopentyl3zicycl ohexyl or cycloheptyl; which is
unsubstituted or substituted by 1, 2, or 3 substituents independently
selected froma hal ogen atom an (1-4C)alkyl-, trifluoro-nethyl-,

hydr oxy-, (1-4C)al koxy-, phenyl, phenylal kyl, phenyl al kyl oxy-, phenyl oxy,
(1-3C) al kyl enedi oxy-, nitro-, amno-, (1--4C) al kylam no-,

di[(1-4C al kyl]am no (1- 4C)al kanoyl am no- or an acyl - group, and which
may be annelated by a phenyl group. or which nay be an aryl group sel ected
from phenyl or naphthyl which iPatenh€isres:i t uted or substituted by 1, 2, or
3 substituents independently selected froma hal ogen atom an (14C) al kyl -,
trifluoyo hyl -, .h oxy-, (1-4C) al koxy-, phenyl al kyl oxy, phenyl oxy,
(1-30 al'kyl %XF{‘?FIPKJGT am no-, (1- 40 al kyl arni no-,
di[(1-40Qalltyl]am no-, (1-4C)al kanoyl anaino-, carboxyl-, carboxyal kyl- or
an acyl - ggQoup, o1~ hetgrocyclic group, which may be a non aromatic ring
system sel ec\ed pi pgridinyl, norpholinyl, pyrrolidinyl; piperazinyl,
t et rahylgibofN' '

N—R2
(D)

R1

wherein

©

denotes a thiophene ring which may be unsubstituted or substituted by 1 or 2
substituents independently selected from a halogen atom, an (1-4Calkyl-,
trifluoromethyl-, hydroxy-, ( 1-4C)alkoxy-, mitro-, amino-, (1-4C)atkylamina-,
‘dif(1-4C)alkyl]-amino- or a (1-4C)alkanoylamino, a (1-3C)alkylenedioxy-group or
an acyl group,

and

R1 and R2 are the same or diﬁ‘erent from each other and are
a hydrogen atom;

abranched or unbranched (1- 14Cjalky1 group;

which may be unsubstitated or substituted with 1 or several substituents
mdependently selected from a halogen atom, hydroxy—, nitro-, amino group ;




which is unsubstituted or substituted by 1, 2, or 3 substituents

i ndependently sel ected froma hal ogen atom an (14C) al kyl -,
trifluoro-nethyl-, hydroxy-, (1~4C)al koxy-, phenyl, phedyleedbeayp0s
:phenyl al kyl oxy-, phenyl oxy, (1-3C)al kyl enedi oxy-, nitro-, am no-,

(1-4C) al kyl am no-, di[(1-4G al kyl]am n4-, (1- 4C) al kanoyl am no, or an aryl

- group, and which nmay be annel ated by an aryl or hetaryl. group, to farm
e.g. a tetrahydrochinoline, tetrahydroisochinoline or a dihydroindole, or
whi ch may be a hetaryl group selected from pyridinyl, thiophenyl, furyl or
pyrrolyl, indolyl, quinolyl or isoquinolyl, 14 Decenber 2005 -32a whi ch may
be unsubstituted or substituted by 1, 2, or 3 substituents independently

selected froma haI ogen atom an (1-4CQ-alkyl-, trifluoromethyl-, hydroxy-,
('1- 4C) al koxy-, J:V?h é.%h]igxy, phenyl oxy, (1-3C)alkyl enedi oxy-, nitro-,
am no-, (1-4Q al )| am’no- [ (1-4C) al kyl jam no (1- 4C)al kanayl am no, or an

acyl group. and wher¥high apayab & hdlon-dromgtih rinf systergewitht BafzardoftaerEs one or

Atone. and wher 2fﬁ“2§;‘ea‘§‘r"r§"n‘§§“’be PR RN SR SapRgTof L Dl
gro

bond; -a carbocydic ich is defined as above; ar a heterocyclic group
" which is defined as abowhichgs uﬂubammm::tmmﬂt&ted{bmtz) or BeuBitihQ@en at om

forma 3-6 menbered ri ngydebiddang nal __hgat
i ndependent|ly selected | déirS‘n ni tr}g?%erf%ﬁ%eqn %ﬂ%a 6 g@dﬁlﬁ(ﬁa ch may be

nnr

annul ated by a carboc/yEH¥ or DYdEORYet erﬂcé@lall@xy-gr oghemyld whi ch nmay
be unsubstituted or subph&m'iallqﬂ phynylalkﬂgxyqr hgn}q 1| 3@5%115?@“ d[&gapendent Iy
y

(190 koxy | phenyl. e ik ”%“’?Eyﬁ A‘@@%‘?ﬁnﬁy il —4*59 O
30) al kyl ened. i oxy-, nit BpwlaBino- (of-apChe |-cgroupyi aval which may be
di [ (1-4C) al kyl | am no-, a(dnelaée@)bqualgﬂﬁgyllgm@& or an acyl-group; their
physi ol ogi cal I'y accgp&ﬂﬁh?nai'%lemar}dgroup selected from phenyl or naphthyl
_ which is unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoromethyl-, hydroxy-, (1-4Calkoxy-, phenylalkyloxy,
phenyloxy, (1-3C)allylenedioxy-, nitro-, amino-, ({I-
4C)a]kyiaminq—, di[(1-4C)alleyllamino-, (1-4C)alkanoylamino-,
carboxyl-, carboxyalkyl- or an acyl - group,

or a heterocyclic group, _

which may be a non-aromatic ring system selected from piperidinyl,

~morpholinyl, pyrrolidinyl, piperaziny], tetrahydrofuranyl,
which is unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoro-methyl-,  hydroxy~  (1-4C)alkoxy-, phenyl,
phenylalkyl, phenylalkyloxy-, phenyloxy, ( 1-3Clalkylenedioxy-,
nitro-, amino-, (1-4C)alkylamino-, di[( 1-4C)alkyl]lamina-, (I-
4C)alkanoylamino, or an acyl - group, and which may be
annelated by an aryl or hetaryl group, to form eg. a
tetrahydrochinoline, tetrahydroisochinoline or a dihydraindole,

or which may be a hetaryl group selected from pyndmyl, thiophenyl,

furyl or pyrrolyl, indolyl, quinolyl or 130qmnolyi,




2. Compounds of fornmula | according to claim1l wherein is thiophene, and Rz
i s hydrogen and R2 has the above gi ven neani ng. 3. Conpounds of fornula |
according to clains 1 or 2 wherein R2 is benzyl or sub#bdetiteckobenzyl. 14
. Decenber 2005 WO 03/011851 -33 4. Conpounds of forrmula |I according to claim
1 wherein PCT/EP02106488 is thi ophene and Rl and R2 together with the
nitrogen atomfrom a piperazin &perl dine ring which nmay be substituted
by acetyl, benzhydryl or phenyl &by the phenyl groups can be
substituted. 5. Conpounds of fornula |I ‘according to claim1l selected from
the group consisting of Thjophene-2,5-dicarboxylic acid 2-hydroxyam de
5-[(napht hal en-1- vyl r net Kjich-Bay de] unsg bstitited enenbatititedi bprbhokyéd 6 aci d

ﬁ Eyg: giyasz ﬁg ﬁt g gl te L m‘dbuﬁmattet:mebenda ya&@ddﬁam a halogen atom, an

Thi )c/)phen)é 2, 5- d:ocar boxyl 114/3 P—g? rB?tHﬁ %{Fﬁaﬂi -de (I A4Sk SRy ani cl e
Thi ophene- 2, 5- di car boxylli’h?nﬁléﬂ%b%(@}@nﬂﬂmt Hy+3Q)akpsredivivgle) “nifkb-,

- b- hydroxyam de Thi ophenexxing-,di gy ahfiggl d £ (I@gg@j IM@ 5 Bydroxyam de
| ghlh%?ggiarzn 33%?22%%3@“@%‘% ’@‘3?’%‘57)9;??118@? OHPZ Eg)o(lr oxyani de

- 5-[(2-phenoxy-ethyl)- 20 am de] . Thi ophene- 2, 5- di car boxyl i c aci d

- 2-(3,5-di m%hﬂ%he?ﬁﬂi'&b’é%ﬁluﬂ@éngﬂ?o@!%@ A &§mlghgeps&%m?n§ hganpoxy!ic

dro

acid 2-(3,5;his-tr
Thi ophene- ?W’é‘?%’&? F‘?@é’é%‘@“?n‘f’gg‘iﬂ% é‘ﬁ‘if%am de) 5- hydr oxyam de

and wherein 2 atoms may be bound together by a double or triple bond;

a carbocyclic group which is defined as above;

or a heterocydlic group which is defined as above;

or R1 and R2 together with the nitrogen atom form a 3-6 membered ring which
may contain additional heteroatorns independently selected from nitrogen, Qxygen
and sulfur, and which may be annulated by a carbocydlic group or by a heteracyclic
group and which may be unsubstituted or substituted by 1, 2, or 3 substituents.
independently selected from a halogen atom, an (1-4C)alkeyl-, trifluoromethyl-,
hydroxy-, (1-4C)alkoxy-, phenyl, phenylalkyl, phenylalkyloxy-, phenyloxy, (1-
BC)aﬂcylenedioxy-; nitro-, amino-, (1-4C)alkylamino-, dif(1-4C)alkyl}amino-, (1-
~ 4C)alkanoylamino- or an acyl-group;

their physiologically acceptable salts,

2. . Compounds of formula I according to claim 1 wherein

O

is thiophene, and R; is hydrogen and R, has the above given meaning.

3. Compounds of formula I according to claims 1 or 2 wherein R; is benzyl or
substituted benzyl.




Thi ophene- 2, 5-di carboxylic acid 2-(4-tert-butyl-benzyl am de)
5- hydroxyam de Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-(4-trifluoronethyl- benzylam de) 30 Tliophene-2, 5-di carhisxpbirco®ci d
2- (3-chl or o- benzyl am de) 5-hydroxyam de 14 Decenber 2005 WO 03/011851
PCTI EPO2/ 06488 - 34 Thi ophene-2, 5-di carboxylic acid 2-[(3;
3-di phenyl - propyl )-am de] 5- hydroxyanlde Thi ophene- 2, 5-di car boxyl i ¢ aci d
2- (3, 4-di chMO%"8&zy| ami de) 5- hydr oxyani de 5 Thlopheﬁgﬂﬂwgmﬁﬁéarboxyl|c
acid 2-hydroxyam de 5-[(1-phenyl-ethyl)- am de] Thj ophene-2, 5-di carboxylic
acid 2-hydroxyarraide 5-(3-trifluorongthyl- benzyl am de)
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[(1-nethyl-hexyl)- 10
am-de] Thlophene 2,5-di carboxylic acid 2-heptylam de 5-hydroxyamn de
Thi ophene- 2, 54.di Cantposydsiotfosmilal] Zcdrdide txgjamilddesi (4- phenyl - butyl ) - ami de]
~Thi ophene- 2, 5-di carboxylic acid 2-benzyl am de 5-hydroxyam de 15 |
Thi ophene- 2, 5- di-eqr boxyl i ¢ aci d 2- hexyl am de 5- hydr oxyam de

‘ill!

A

. Thi ophene- 2, 5{di,cay boxylic acid 2-(3-fluoro-benzyl am de) 5-hydroxyam de
Thiophene=2,5 i boxylic acid 2-(2,4-difluoro-benzyl ani de)

+ 5- hydr oxyam de™~Fhi ophene- 2, 5-di carboxylic acid -

2-[ (2-benzyl sul fanyl -et hyl) - anlde] 20 5- hydroxyarrai de

‘Thi ophene- 2, 5-di car boxyl i ¢ (45 br benz | ani d 5- droxyanlde

Tl i ophene- 2, 5- di caPBERFiR b‘i th%’;? 0 tﬁfﬂ‘é" "[‘b ﬁmha 3Zy phenyl ) -

'x“/"

ethyl] -am de} or piperidine ring which may be substxtuted by ac ydryl or pheryl
5 whereby the phenyl groups can be substituted.
\ ‘
- 5. Compounds of formula I according to claim 1 selected from the group
consisting of
Thiophene-2,5-dicarboxylic ~ acid ~ 2-hydroxyamide 5-[(naphthalen-1-
_ yimethyl)-amide] '
10 Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-trifluoromethyl-
benzylamide)
N-hydroxy-N'-naphthalen-1-ylmethyl-terephthalamide.
Thiophene-2,5-dicarboxylic acid 2-(3-chloro-benzylamide) —hydroxyam1de
Thiophene-2,5-dicarboxylic acid 2-(3,5-dimethyl-benzylamide)
15 - 5-hydroxyamide : )
Thiophene-2,5-dicarboxylic acid 2-hexylamide 5-h)rdroxyam1de
Thiophene-2,5-dicarboxylic acid 2-[(1,5-dimethyl-hexyl)-amide]
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(2-phenoxy-ethyl)-
20 ~ amide]
Thiophene-2,5-dicarboxylic acid 2-(3,5-dimethyl-benzylamide)
| 5-hydroxyamide
| Thiophene-2,5-dicarboxylic  acid 2-(3,5-bis-trifluoromethyl-benzylamide) -
5-hydroxyamide
25 Thiophene-2,5-dicarboxylic acid 2-(3-bromo-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(4-tert-butyl-benzylamide)
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5.(4-trifluoromethyl-
benzylamide) '

30 Thiophene-2,5-dicarboxylic acid 2-(3-chloro-benzylamide) 5-hydroxyamide




Thi ophene- 2, 5-di car boxyl i c acid 2-hydroxyam de 5-(4-nethoxy- 25
‘benzyl am de) Thi ophene-2, 5-di carboxylic acid 2-(2, 3-di chl oro-benzyl am de)
5- hydr oxyam de Thi ophene- 2, 5-di carboxylic acid 2-hydr oxy&hgceaber 2005
5-1(3-phenyl -propyl)- am de] 30 Thi ophene-2, 5-di carboxylic acid
2-(2,5-difiluoro-benzyl am de) 5-hydroxyaride Thi ophene-2, 5-di carboxylic
acid 2-(2-fl - henzyl am de) 5-hydroxyam de Thi ophene-2, 5-di carboxylic
acid 2- hydx%‘i{‘ﬁ%‘ & 52 [ (napht hal en-1- yl met hyl ) -ani de] H&/ER02/06488

Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-(3-nethyl -benzyl am de)

Thi ophene- 2, 5-di carboxylic acid 2-(2, 634i fl uoro-benzyl am de)

"~ 5-hydroxyam de. 14 Decenber 2005 WO 03/011851 PCT1EP02106488 -35 6.
Process of manufacturing compounds according to clai 1to 5 by reacting a
conmpound of for rrurlﬂé‘“P}PePe“%’E’VﬂFfé‘(??b@F}flﬂcA ha&dt he ) eH@TH“?Pé(ﬁ‘aH%‘L%i nbef or e
and R3 is (1-4C) al kyd-hgiroxypnidsm t h an ami ne of the fornmula HNRIR2 in the
presence of an acih¥gidnRg sa8foxylicWher gk R3 aﬁ@,ﬁ&ﬁ@%%eﬁ?ﬂﬁwm ng
defi ned herelnbeforef§ﬁﬁglve. compound of formula I R 10 which is
reacted with hydroxylaMn €1 the presence of a suitable base, whereafter
t he obtained conpébinplened.5tdinerpoxylior apidy si-bydsepivemide y Saléepbmdtelsal ts. 7.

Medi cament s cont ai ni nghiéd§ active ingredients a conmpound of formula I
according to clal fiolndi0)3-diddddfic X bt e 24 idreg elligialolbgpe cept abl e
15 excipients or di entf., e of a corpou according to clains 1 to 5
for the preparation oy’ i cament havi ng hi stone deacetyl ase (HDAC )
i nhi bitor activit Jhiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-methyl-hexyl)-
10 ' amide] ' ,
Thiophene-2,5-dicarboxylic acid 2-heptylamide 5-hydroxyamide
* Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(4-phenyl-butyl)-
amide]

P
oA

Thiophene-2,5-dicarboxylic acid 2-benzylamide 5-hydroxyamide
15 Thiophene-2,5-dicarboxylic acid 2-hexylamide 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(3-fluoro-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(2,4-difluoro-benzylamide)
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-[(2-benzylsulfanyl-ethyl)-amide]
20 | 5-hydroxyamide
' Thiophene-2,5-dicarboxylic acid 2-(4-bromo-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[2-(4-hydroxy-phenyl)-
ethyl]-amide} :
) | Thiophene-2,5-dicarboxylic ~ acid  2-hydroxyamide  5-(4-methoxy-
e 25 benzylamide)
. Thiophene-2,5-dicarboxylic acid 2-(2,3-dichloro-benzylamide)
' 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-phenyl-propyl)-
amide]
30 Thiophene-2,5-dicarboxylic acid 2-(2,5-difluoro-benzylamide)
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(2-fluoro-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid  2-hydroxyamide  5-[(naphthalen-1-
ylmethyl)-amide] ' 7
35 Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-methyl-benzylamide)
Thiophene-2,5-dicarboxylic acid 2-(2,6-difluoro-benzylamide)
5-hydroxyamide. R




9. Use of a conpound according to claim8 for the preparation of a
nmedi canent for inhibiting cell proliferation.

14 December 2605

WO 03/011851 PCT/EP02/06438
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6. Process of manufacturing compounds according to claims 1 to 5 by reacting a
compound of formula III

R OR!

5 wherein A has the meaning defined hereinbefore and Ry is {1-4C) alkyl group

with an amine of the formula HINR,R; in the presence of an activating agent,
wherein' R, and R, have the meaning defined hereinbefore to give a

compound of formula I
0] i : O
R3—0 /N—R2

10 which is reacted with hydroxylamine in the presence of 2 suitable base,

whereafter the obtained compounds of formula I are converted in its

enantiomers, diastereoisomers, racemates or physioldgica}ly acceptable salts.

7. Medicaments containing as active ingredients a compound of formula I
according to claims1 to 5 in admixture with pharmaceutically acceptable
15 - excipients or diluents.

8.  Use of a compound according fo claims 1 to 5 for the preparation of a
medicament having histone deacetylase (HDAC) inhibitor activity.

9.  Use of a compound according to claim 8 for the preparation of a medicament

for inhibiting cell proliferation.





