WO 03/ 011851 PCT/ EP02/ 06488 AROVATI C DI CARBOXYLI C ACI D DERI VATI VES The
invention relates to aromatic di carboxylic acid derivatives, or

phar maceuwbDaalokysaccept abl e salts thereof, which possess PCT/EP02/06488
anti-cell-proliferation activity such as anti-cancer activity and are
accordingly useful in nmethods of treatnent of the human or ani mal body.
The invention also relates to processes for 5 the manufacture of said

di carboxylic acid derivatives, to pharnaceutical conpositions containing
themand to their use in the manufacture of medi canents of use in the
production of an anti AROMAFIODICARBOXNLIEIACK DERIVATIVES 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.
Transcriptiafgl acblodl i 9.0l 56k augerlﬁéargc?)éﬁFm&? Geliladest igation
and for this reason transcription 1s by a varrety
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20 hi stones |, % g‘g%\py the bal ance of the activities of histone acetyl
transferase ?ﬁﬁg‘ stone deacetyl ase (HDAC). Recently, HDAC

i nhi bitors haye been found to arrest growth and apoptosis in several types
of cancer Cc®altRorohid bl Mvengighon cancer, T-cell [ynphom, and

erythrol eukem ¢ celTs. Gven that apoptosis is a crucial factor for cancer
progression, HDAC inhibitors are prom sing reagents for 25 cancer therapy
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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
(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 lymphoma, 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., J. 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.



-2 It has now been found that certain aromatic dicarboxylic acid
derivatives possess anti-cell-proliferation properties which are nore
potent thapoBloselin the aforenentioned references. Furt ReTmPoB)csBhese
conmpounds have HDAC inhibitiory activity. 5 Description of the Invention
According to the invention there is provided an aromatic dicarboxylic acid
derivative of the formulal OO A HONNR2 HR1/ (I) wherein A 10
denotes a phenyl ring which maybe unsubstituted or substituted by 1, 2 or
3 substituents independ tIy selected froma hal ogen 3ton1 an (1-

40) al kyl -, tthasneey Beast foynd  thef cerigin aromatic gesasbqeyhy acid epivgfives aﬁfﬁw

(1-40Q al kyI atifeelt- pr(ﬂifétéﬂloﬂcﬁﬂipkﬁie} whithN@re, nidre 4fgtahk ahy | @iakd1an the 15

(1-3C) al kyl edlo not hene
g whi on Al et perePtesch Heroth A8 edhpon b g ADA sBfifidh, <
independenthQnM§lected fron1a hal ogen atom an 20 (1-4C)al kyl -
trifluoronethyl-, hydroxy-, (1-4C) al koxy-, nitro-, W 03/011851

PCT/ EP02/ 06488 -3 amino-, (1-4C)alkylam no-, di[(1-4Calkyl] -am no- or a
( 1- 4C)5%l kanDesgrindionrod thelnventien a| kyl enedi oxy- group or an acyl group, and
Rl and R2 are the sane or different fromeach other and are 5 a hydrogen

atom a branche unpr anched 14C) al kyl grou
m Accor 1ng to the ainventlon( %here Cl:g pro%rllde(iJ an gromatlc Hmarboxyhc acid

derivative of the formula I

HO—H /N—R2

R1 0

wheréin

O

denotes a phenyl ring 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-, nitro-, amino-,

(1-4C)alkylamino-, di[(1-4C)alkyl]-amino-, (1-4C)alkanoylamino, a
15 (1-3C)alkylenedioxy-group or an acyl group,

or

by 1 or 2 substituents independently selected from a halogen atom, an
20 (1-4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, nitro-,

denotes or a thiophene ring which may be unsubstituted or substituted



may be unsubstituted or substituted with 1 or several substituents

i ndependently selected fromthe group consisting of a hal ogen-, hydroxy-,
nitro-, awDmeA1186ar bocyclic- or a heterocyclic group, 10 &ZoW/EROEO@EBH at a
chain length of larger than 2 C-atons one or several non adjacent C- atons
may be.replaced by a correspondi ng nunber of heteroatons such as oxygen,
nitrogen or sulfur, and wherein 2 C-atofs may be bound together by a double
or triple bond; a carbocyclic group; 15 or a heterocyclic group; or Rl and
R2 together with the nitrogen mforma 3-6 ered ring which may
contai n additi onal HB’cl’é?“o2?‘&@%685’@%@%&%@@%@%@&% P5h dré¢lakan; oxygen
and sul fur, and whi ohlaffiio,e 18T ulkleaelibly-@oapoPas Y&l kforghh oup or by a

het erocyclic 20 group and which may be unsubstituted or Substituted by 1,

2, or 3 substituents independently selected froma hal ogen atom an
(1-4C)al kyl apdtrifluoronmethyl-, hydroxy-, (1-4C)al koxy-, aryl-, hetaryl -,
aryl al kyl, aryl al kyl oxy-, aryloxy, (1- 3C) al kyl enedi oxy-, nitro-, am no-,
(1-4Q) al kyl am no-, di[(1-4C)alkyl] am no-, (1l- 4C)al kanoyl am no- or an
acyl - group. RAsmdR2arr$he sgmeias difésrent feomg eachenibsriandiiesyl or 3-net hyl -butyl . A
substituted al kyl group may be e.g. benzyl, phenethyl,
tetrahydro-fyrgn-2-yl- nethyl or 2-cycl ohex-I|-enyl-ethyl. An al kyl group
wher e dne oFLf’gg%F%F‘t%n adj acent atom groups may be replaced by oxygen,

ni trogen or adwhridied at anbrafeledqe- ROYalkyd ¢l WoRbxy- propyl or 2- 30

gragh
met hyl sul fanyl -ethyl . WD.03/ 011851 PCT/.EPO2/ 06488 -4 An gl kyl gro
wherein 2 atons a¥ra§e bé‘n%‘%’&ﬁég?dég%’i hsélgsr{b'i}l&% d‘?ﬁ@blg S§F £ es%%wg“en?r‘gybe
e.g. 1-hexi nylindepeadhethyt eelyited Aramartbegyoin cogpising ofiy Hmdogennompdroxymmt i ¢
ring systemw t..3-.0,:680 Rom g cl opentane, 5
cycl ohexane, cycl ohexend or Ogi%ﬁ%rr%%%ﬁgfgﬁ%k%# %/ray be unsubstituted or
subst #9 ut ed byand whereggy aa chpis: lepgibreislargsy damn d drrefgms ene or severslomm

hal ogen at om adgdtehlCdfedmdk ydybe feplaéddUsy HcdtRésPyhding MAHERX ¥f hetbrbatfmdl koxy-,
aryl -, hetaryl -, ar}/}! al kl¥l , arg/l %J kIyI oxy-, aryloxy, (1-3C)alkyl enedi oxy-,
nitro-, ani no_s,uctligo gen, ritrogen 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 a 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-, di[(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 alkyl group where one or several non adjacent atom groups may be replaced by
oxygen, nitrogen or sulfur atoms may be e.g. 3-isopropoxy-propyl or 2-
30 methylsulfanyl-ethyl.



4C) al kyl am no-, di[(1-4C) al kyl]am no-, (1-4C)al kanoyl am no- or an acyl -
group, 10 and which may be annel ated by an aryl or hetaryl group, to form
e.g.an i rwamg/oosse tetraline, or it maybe an aryl group. PAR/EROYD6488 oup i S
a carbocyclic conjugated ring system for exanple phenyl, naphthyl,
preferably phenyl, which maybe unsubstituted or substituted by 1, 2, or 3
15 substituents independently sel ected-4from a hal ogen atom an
(1-4Qalkyl -, trifluoronmethyl-, hydroxy-, (1-4QC) aI koxy- aryl al kyl oxy-,
aryl oxy, (1- 30) il kyl ened| 0 QZ nitro-, amno-, 4C) al kyI anm no-,

di [ (1- 4C) al K aﬁw i - whergin @@PM&VIWﬁdoge%rbd “be@raﬁﬂlﬁ’l%(wdkyl or
an acyl - guRype e DeleginglorCl-héptaiy@up may be 20 a non-aromatic ring system
with 3-7 nenbers and one or two hetero atons independently chosen from

ni trogen, oxygen, and sulfur, for exanple piperidino, norpholino,

pyrrol i di noA qitpeydizignoyp mhaiyblh nay be unsubstituted or substituted by 1,
2, or 3 substituents independently selected froma hal ogen atom an

(1-40) al kyl - trifluoro-nethyl-, hydroxi/) (1-4Q) al koxy-, aryl-, hetaryl-
aryl al kyl, Ampnareylagigyring system Witk p-7 carbew) aipiny tmeckample cydupentsne, ani no- |

(1-40)=l kyI gﬂld}ﬁmned' c{y(':}’lehe%)eab{‘y&'yh g‘é‘ﬂe, V\(h}dflq’)lg}L W%&Mﬂﬁed Oy an acyl

- group, an e annel at’'ed etary 0 to form
e.g. a tet r&HVHP‘E%gHgi #rfa, 3 substitugRisdn émtggoqeleﬁ’@d(ffog aohaﬁ%g@ﬁ éi%mol e, or

Ity be ashelmag)aliglouRilui0ade ST ARTTL ERIACOGES - -fyh Metapy] or oup
is either a5ﬂﬁ8’ Uﬁygg%ﬁred c%,glc Q\Jﬁ‘?)?i‘%fge éhng&s fem wi t.h onE or two
hetero at onf/f é?pél P37 e hGLER* r BRAUOBYy B0 FFIBATf (b for
exanpl e pyr édjatigllaminiot ailﬁér@ﬂ?)ak&l]mminoer(lpdj(E)raﬂda;lbylammcamranmcyla{ @dupj cyclic
conj ugat ed ;aqgj gq! R ich may
be 5 %berjllsubs{rrl 1:“?8'%1 gg%%éu 1glt%lla;tut déﬂbaryll ﬁjgyérgugutgsfﬁgﬂ énd?l 1X%lari eo\gﬁéndent ly
sel ect ed fr tatalinehal ogen atom an (1 40) aI kyl -, trifluoronethyl-, hydroxy-,
(1-4C) al koxy-, arylal kyl oxy-, aryloxy, (1-3C) al kyl enedi oxy-, nitro-,
am no-, (1- 4Ci) al kyl am n di [ (1-4C) al kyl] ami no-, (1-4C) al kanoyl am no, or
an acyl groﬂb rgaow together with the nltrogen atomforma 3-6
nmenbered ring which 10 may contain additional heteroatons independently
sel ect ed erH'I AL f rg? epn is % Xgr%ocychc 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)alkyl-,
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 - group.
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-,
triftuoro-methyl-, hydroxy-, (1-4C)alkoxy-, aryl-, hetaryl-, arylalkyl, arylalkyloxy-,

25 aryloxy, (1-3C)alkylenedioxy-, nitro-, amino-, (1-4C)alkylamino-, di[(1-
4C)alkyllamino-, (1-4C)alkanoylamino, or an acyl - group, and which may be
annelated by an aryl or hetaryl group, to form e.g. a tetrahydrochinoline,
tetrahydroisochinoline or a dihydroindole,

or it may be a hetaryl group.



and sul fur, it maybe e.g. piperidine, piperazine or norpholine. A suitable

value for a substituent when it is a halogen atomis, for exanple, fluoro,

chl oro, bworm/oarsdl i odo; when it is (1-4C alkyl is, for exzoplErp2/o@shyl

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl; when it is

(1-4C) al koxy is, for exanple, 15 nmethoxy, ethoxy, propoxy, isopropoxy or

but oxy; when it is (1-4C al kylanino is;>-for exanple, nethylam no,

et hyl am no or propylam no; when it is di- [ (1- 4Calkyl]amno is, for

exanpl e, di nethyl am no,. N-ethyl-N nethyl am no, diethylam no,
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preferred enbo rou
an 25 aryl éﬁh@gqfn aﬁoauu @al (1f46}allsx1a,rrﬁr uomm@bﬂzylhydrquu dat4@alkexybst i t ut ed

benzyl - radiytakgoxy @Jyﬁfxr‘yed(law)aﬁ@réaemga Whed, @nﬁa&ier@tfﬁaaﬂ{)%ﬁh{b"hene
ring. Even Fﬂ}@éaﬁjc)g egsgﬂp in wherein this t ene ring is
unsubst i t ut gﬁ( 18?P E‘Bﬂﬂﬂr@ AREFiSHOYRw0 car boxyl i ¢ i eti es
are bond at positions 2 and 5 of a further unsubstituted thiophene ring.
Enanti oners ' j Yol es 30 apd m xtures. thereof and
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deri vHt i ves maly cohin dlnbaallhemr@tm ndependently stectedfrent hitrogen\OxPr011851
PCT/ EP02/ 06488 sulfif}, AGES rbq%régggggnameug%@ﬁmﬁs&qﬁ%ﬁghﬁéﬁe invention there is

provi ded a pharnmaceut | ositi rrses an aromatic
di carboxylic acid derivative of the fornula I, or a

phar min:ut [ Aaslugt%blaﬁfﬁlﬁ@tf&bd ﬁlb%ﬁhfe?i WREERfs 2 88lo é:i{ htpﬁﬁs?f?ﬁ' %keﬂﬁlrﬁg Oﬂtﬁ)rb,_rll_h
associ ati on a_phar a ep i luent qr carrjer e
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ex tarrpl e as pramblisprapyl, dmp;dulsfbutylf - blmmylmh@f?is ( 1n4ce)allkbsayns( foB@chdJlee,g)

i nt r amenous ﬁﬂggu cul ar, _intravascu i,nfusion) as a
sterile sol UtiOn: é@gﬁp %6}&(){881 PEY 8 bufogys v Y8t Edf (f‘é&%uﬁfl%"f”rné’tlﬁ’on as an
oi nt ment or farr example, frmthy’lemum, %thvﬂnnmm reat pmpykanmo, swihgmo i tiordi-[(1-n
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conventi onal E\ﬁ( pi ents. The aro | car oxy ¢ ac) errvative wll
nor mal |y bedle yamlno, N-methyl-N- propylammo 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,
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 dicarboxylic
acid derivatives of the formula I are also part of the invention.



adm ni stered to a warm bl ooded aninmal at a unit dose within the range

5-5000 ng per square neter body area of the animal, i.e. approximtely
0. 1- 100 myoOlog/orisand this normal |y provides a therapeuti c®CiryEret/fass i ve
dose. A unit dose formsuch as a tablet or capsule will usually contain,

for exanple 1-250 ng of active ingredient. 15 Preferably a daily dose in
the range of 1-100 ng/kg is enpl oyed. However the daily dose wll
necessarily be varied dependi ng upon the host treated, the particular route
of admi ni stratlon and t he severlﬁél of the illness belqr;g treated. .
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conpri ses ag,q} u%ﬁ Lhifg to said animal an effective ampunt of an aromatic
di carboxyli ¢ aci erivative as defined

20 According to a further aspect of the present invention there is provided an aromatic
dicarboxylic acid derivative of the formula I as defined hereinbefore for use in a
method of treatment 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

25 activity. Accordingly the compounds of the present invention provide a method for
treating the proliferation of malignant cells. Accordingly the compounds of the
present invention are 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

30 addition expected that a derivative of the present invention will possess activity
against a range of leukemias, lymphoid malignancies and solid tumors such as

carcinomas and sarcomas in tissues such as the liver, kidney, prostate and pancreas.

Thus according to this aspect of the invention there is provided the use of an
aromatic dicarboxylic acid derivative of the formula I, or a pharmaceutically-

35 acceptable salt thereof, as defined herein in the manufacture of a medicament for



her ei nbefore. The anti-cell-proliferation treatnent defined hereinbefore

may be applied as a sole therapy or may involve, in addition to the
aronat i ¢ Wpwawbsiyl i c acid derivative of 10 the inventi oRCTEPE2/GMS$IOI €

ot her anti-tunor substances, for exanple those selected from for exanple,~~
mtotic inhibitors, for exanple vinblastine; alkylating agents, for

exanpl e cis-platin, carboplatin and cyef ephosphani de; inhibitors of

m crotubul e assenbly, like paclitaxel or other taxanes; antinetabolites,
for exanple 5-, fluor aci |, capecitabine, cytgsine ar abi nosi de and
hydr oxyur ea o2 F@FO@}@&%P@&H entijcal-preliferation gtfess in pivermcloodegranisahp e

adrianyci n gich d3ladimy4i being.i nunosti nul ants, for exanpl e trastuzumab; DNA
synthesis inhibitors, e.g. gentitabine; enzynes, for exanpl e asparagi nase;
t opoi soner ase |nh|b|tors, for exanple etoposide; biological response
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Oncol ogy, nﬁﬁ?@{t T. DeVita, Jr., Sanuel Steven A Ros erg;
5th Ed. PICHEOSTAE: Raven Publ i shers 1997. Such conjoint treatnment may be

achi eved by way of the 25 sinultaneous, sequential or separate dosing of
i ndi vi dual £t reat ment. Accor hi s ect f the
nventi on ¢ faF el atiiaafin depfitachoed BERnBr oty bosRiaing s
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t etra- met hyimmlmgmmniagal tfer example trastuzumab; DNA synthesis inhibitors, e.g.
gemcitabine; enzymes, for example asparaginase; topoisomerase inhibitors, for
example etoposide; biological response modifiers, for example interferon; and anti-
hormones, for example antioestrogens such as tamoxifen or, for example
20 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
25 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.

30 Another object of the present invention are pharmaceutical compositions
containing a pharmacologically effective amount of one or more compounds of
formula I in admixture with pharmaceutically acceptable excipients and/or
diluents.



5 The separation of racem c conpounds into their enantionmers can be
performed by chromatography on an anal ytical, sem preparative or

prepar at iwe o3oai881 usi ng suitable optically active statiomamEPphie@es with
suitable eluents. Suitable optically active stationary phases include, but
are not limted to, silica (e.g. ChiraSper, Merck; Chiral pak OT/ OP, Baker),
cellul ose esters or carbamates (e.g. Ch8racel OB/ OY, 10 Baker) or others
(e.g. Crownpak, Daicel or Chiracel O-R Baker). Qher nethods for the
separation gf enantioners_can_al so be aggl ied, like the formation of
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conpolinds ohctiveergémtl Brhittidnher@ally edvicHed-d prB2oinpounds 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

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

25 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 illustrated which are within the
ordinary skill of an organic chemist.



RL (Il) wherein A, R1 and R2 have the neani ng defined hereinbefore and R3
is a (1l- 5 4Cal kyl group, preferably a nethyl or ethyl group, with

hydr oxyl awDrea/01185t he presence of a suitable base. The reactiEP2/ih@sgarri ed
out in an inert solvent or diluent such as nethanol or ethanol at
tenperatures between 0C and 100C, conveniently at or near anbient
tenperature, and at a pH between 10 and9t2. A suitable base is, for

exanpl e, an al cohol ate, for exanple, sodium nmethylate. 10 Conpounds of
formula Il gre prepared from coppounds of the forrmula JI11_  _wherein A and R3
have the rreZ?ﬁ Qg‘edEFfeﬁré’é lﬁé‘ihé’ldnﬁ?éftg? @rogyctionpef comppynds| of thej fermalact i on
typically i nwvalwesherehiMonSdfepripoand0df (R RERAWE. In the first step, the
carboxylate of the forrmula Il becones activated. This reaction is carried
out in an 15 inert solvent or_diluent, for exanple, in dichloronethane,

di oxane, or tethydr/6f uran, A the presence of an activating agent. A
suitabl e reactive) geriAat ve(of an acid is, for exanple, an acyl halide,
for exanpl e @A ! orgwed by the reaction of the acid and an

i norganic acid chloride, for exar%?e thionyl chloride; a m xed anhydri de,
for exanple an anhydride foffed by the 2flyreaction of the acid and a

chl orof ormate such as isobutyl chlorofornate; an active ester, for exanple
an ester forned by the reaction of the acid and a phenol such as

pent af | uor ophenaol ; actiye. ester fornmed by t reaction qof_the id and
N- hydr oxybgv 538 A1) 81?&&%2 hexs the maning &Ff{%%égﬁfﬂe@ S 2pdeRT B Hrlr by the
reacti®on of 4C)dlkyl grbdp.apdtfeasblpzi shethylioh edsyl girplys nyiltlp hgdplixplaylinan des an
acyl cyanid ; a i . T j of...an acid
and a cyani ggeséﬁ%t?%gs?%%%%ﬁ Tﬁ%?&ﬁ%&%{&%ﬂgﬂioﬁ lﬁ %?mteﬁ%%fﬁ)re gtrc}ffcciﬂug?t t he
reaction of sedeasgusthanelPr£thapobay tempesiurRdIEPOR) Coar8B100°Cocanar ety i de
such as di cyehbPheX Wb RGhpaatiSe, MM ot ASIPbAANLE 1@%&%4%&1&5&%@&, the
acid and bi s- (2-o0x -S-g]g%ig i di nyl )néfghos horyl chl oride. The reaction is
carried outoEtReEN2 e lop exdngymsedivanielayiate.or bel ow 0C. In the
second step, an amne of the formula HNRLR2 in which Rl and R2 have the
meani defined 5 hereipnbefore is added .to the sol ution t the.t erature
used P(gr thgz)ggfolu\l? fiogn,orm dﬁt AE pge,%lée,daﬁg{nec?@pg% 9f§€7$%rf%‘aaﬁg[panbi ent
t enper at ur e whareimppndR3 lsave the meaning defined hereinbefore.

@) i : O
R3—O0

OH my

This reaction typically involves a two-step one-pot procedure. In the first step, the
carboxylate of the formula III becomes activated. This reaction is carried out in an
15 inert solvent or diluent, for example, in dichloromethane, dioxane, or
tetrahydrofuran, in the presence of an activating agent. A suitable reactive
derivative of an acid is, for example, an acyl halide, for example an acyl chloride
formed by the reaction of the 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
ester, 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-
hydroxybenzotriazole; 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 product of the reaction of the acid and a



scavenger base like e.g. triethylam ne, or diisopropyethlyam ne may be
added to the reaction m xture. These nethods are well known to those
skilled iwotobeimst. In principle, all nethods for the Sy RCAEPOTO@BS am des
as used in peptide chemstry as 10 described in e.g. "Mthoden der

or gani schen Chem e (Houben-Weyl)" Vol. XV/1 and XV/2 are al so applicable.
There are quite a few conpounds of for‘rﬁﬁ’la 11 described in the literature.
For exanple t he prototyplc terephthalic nononethylester i s described by,

.9., Hol 26 1981) 445-448.
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ot nod” iy Bat Gl SRR ARLLER A How B HEBESEhnd el 1, "t he
art. (b) AnéfHB? O&ﬂ@r écrrrréﬂa FEVRRE frowhidheR prapg a2 hivonthef mearipp defisedf t he
formula | 1 heredfbefdie idemdat 1%%% QBlu@it)nPQt”ﬂBQ Ltgxg?erg.{m% WSed R ME AcAMuGhO A

rotecting group and A, R

ONN-R2 H S a suit
and R2 have aPEéEﬁé%{%P?\%mfa H&Y %flw%?dw fRpBybient (%‘ﬁﬁ@fﬁﬂlds R apa@pmterrul a v
are new and scavexhgtdb%elliketelgeuwﬂ@&ﬁﬂﬁaej W&Rbpx@@ etgﬁ'aﬁ‘ﬂrletlﬁb)l' Be RIRHRS T

o7 oupe ™Y Rt MRIE! Tae SRR by ol b AR,

di met hyl -t erptrlnblpieylaﬂlmqthe@fouphe HimehesBanftantdes asarsed énl peptidcderatidroms t he

b et %’%xi[‘)iﬁs& o6 81%@1?98%%&%&5%%’%@%&%&Q%ﬁ%”%@”a’ 1T

carried out 23R %'g’ﬂtfr eﬂlﬁ’@l%hl@s in an inert solvent such as an al cohol

| i ke methanol or ethanol, in the pr esence of a noble nmetal catal yst such as
pal | adi um on,a suitable rrier s rhon, barium sulfate, or barium
car bonat e, gﬁ‘e]ﬁnﬁF&Wetae ef AR rﬂf Bﬁ"r% JFledesgpbad tehediterntiire FoF gr oup

i s the 5 tertarhpitythepyc@typiimetephthalit hydromethylest&iib MbscBbalBy, s HEBa ! he
trimethylsi IVylet 'z, Phys. Chem.(Leipzig) 262 (3) (1981) 445-448. It is also commercially
15 available. Thiophene-2,5-dicarboxylic acid monomethyl ester is described in e.g.
US 2,680,731. These monoesters are usually prepared by selective saponification of

the diester, but other method may be useful as well and are well known to those
skilled in the art.

(b) Another preferred method for the preparation of compounds of the formula I is
20 the deprotection of compounds of the formula IV

O—H /N—R2

Y R1 (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



dinmethyl-tert. butylsilyl-group, the reaction is carried out in the presence
of acids at a tenperature between -20C and 60C, preferably between 0C and
anbi ent werpermsure. The acid may be a solution of hydro@kr@mPoro@ss d i n an
inert solvent such as diethyl ether or dioxane, or trifluoro acetic acid

i n dichl oromet hane. When 10 the protecting group is a silyl group such as
the trimethylsilyl or dinethyl- tert. buthd silyl group, the reaction can

al so be carried out in the presence of a fluoride source such as sodium
fluoride or tetrabutyl ammniumfluoride in an inert solvent such as

di chl or onet BEHP, thetéagiensyaied jopt 43 3 hpdipgeralysiyginggminsst splvent suchorpatt i bl e
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|V are obt alcalé:dniteoanatrﬂﬂ:aemte;ampemmrefand@mdeheﬁ thd p:romtltm ‘g‘ qupQs te  HO

N-R2 ig _co und_ of H2N- O VI) V\/nerel n
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typically i m@thvle@rfabu )é1ge<pjlpo ysactiquris cartigd et 1mth1e nveesenqesxf asltdept; t he

car boxyl at e aoﬂ(en{ﬂaﬁatulfeoBéEUeél VZ@’@C QH@ %Oaét i’éﬁérgg% B@Nvéenr @i@ :nanarhﬁleﬁ@r ried

out in an inert sol veﬂ_'; or il q exa , di chl or onet hane,
di oxane, or '"YRRPFAREr elﬁ%m%'}’ &0 u%%@éhz@oshloaﬁaaétmmmﬁ@ salyent . A

sui t abl e regadh aseh@bﬁpll éﬂ@érldtQh@iané,rbr&ﬁﬂdoﬂosaceiﬁ@ﬁad ﬁ%&&ﬂﬂo@m@t\%@%%&% I5 il e,

f I hi de f t
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compatible with all groups R1 or R2. In cases where the features of these groups do
15 not allow the usage of a certain protecting group, other protecting groups Y or
other methods of preparation need to be applied.

Compounds of formula IV are obtained from the reaction of compounds of
formula V

HO /N— R2

20 with a compound of the formula VI

wherein Y is a suitable protecting group as described above. This reaction typically
involves a two-step one-pot procedure. In the first step, the carboxylate of the
formula V becomes activated. This reaction is carried out in an inert solvent or
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 acyl halide, for example an acyl chloride formed by the reaction of the



5 active ester fornmed by the reaction of the acid and _
N-hydroxybenzotriazole; an acyl azide, for exanple an azide formed by the
reaction wbokersaci d and an azide such as di phenyl phosph®cylEPazo@es an
acyl cyanide, for exanple a cyanide fornmed by the reaction of an acid and
a cyani de such as diethyl phosphoryl cyanide; or the product of the
reaction of the acid and a carbodiim delZs‘uch as di cycl ohexyl car bodi i m de,
or 10 the product of the reaction of the acid and

bi s- (2- oxo XaZ|IdL 0. oride.. The reaction is carried out
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or trifluoreafRhieAtlRat @r belodh 64, QﬁQH'@ts&% a stésgh m?%uh& VIng adH&P@’h’xegr oup,

the reaction |s carrjied out he presence o obl e
met al cat al §F§‘t1 W@ thest eH’éHeFaéH’l'etH’FFglforp sracvatiosnand thei temperatesgns slewly such as

carbon. Not ad)&ﬁé&ﬁcﬁiﬂabbénﬁieknp@ﬁtﬁ@d&“h&fe TheHE @ A8 el %ﬁ&mﬁ%’ﬂﬁké Elgﬁed"fn: h ﬂ 'OW
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preparati onmf},l)ctq%pmg%ngk\;/ggr faf’?{fﬂlﬂ%ﬁciblé s the reaction of a conpound of

the formula V'w roxyl am ne reaction typically involves a
t wo- st ep one- pot procedure In the first step, the carboxylate of the

formula V besg ﬁn@@éﬂﬂaatf&dnulm ﬁ'erﬁ@é%trécpﬁohﬁc n%&ﬁﬂé Phe fohmAlh H'B r

sol vent or exa orQ ane, dioxane,
tetr ahydr of %’Fdéﬂ ysi. ?herfém o8 15 ?%@C]F’é"ﬁ }E‘g@)@}’ gsugarriediont depend on the
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
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 such 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 method for the preparation of compounds of the formula I is
the reaction of a compound of the formula V with hydroxylamine. This reaction
typically involves a two-step one-pot procedure. In the first step, the carboxylate of
the formula V becomes activated. This reaction is carried out in an inert solvent or

35 diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran, in the



presence of an activating agent. A suitable reactive derivative of an acid
is, for exanple, an acyl halide, for exanple an acyl chloride formed by

t he reactwonspiisshe acid and an inorganic acid chloride, PCOrEPeXadIps €
thionyl chloride; a mxed anhydride, for exanple an anhydride fornmed by
the reaction of the acid and a 5 chloroformate such as isobutyl
chloroformate; an active ester, for exa¥pl e an ester fornmed by the
reaction of the acid and a phenol such as pentafl uorophenol; an active
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reaction o oxazol i di osphor,yl chl ori de

The reée)lctl orclf]llogo carfre qbﬁ 18 lge‘%?t?/'\]kﬁom%@a Tlom é@tﬁy e)s@&ﬁgﬁ ﬁnﬁf or bel ow
OC. In the §@mmddbjstlmpreabnycdr ok fheandidhenids: phicell such ahpeﬂtsﬂwbphemﬂ; amt the

t errper ature al:'t?x’%cias{e‘? FOI‘HE% b?’cti'l!i‘ Y&E{l% Of ﬁl@qﬂtd% tI@ rﬁ&ﬁf%ﬁ)’{n%ﬁh‘&z&ll %ICIX bse

adj usted to anbi en ese net ho
skilled in atife fay examme PR pHde fﬂrmedémthwmaﬁmOf @e atilldélnéwmtd‘iéklssld@)ﬁs ani des

as used in g hﬁ@hoﬁih@wlsatzm ﬁa@@%?&rh&@%f ex di;; %ﬁlﬁe%ﬂnaﬁﬁ y the

or ganj schen n- are al so appl i cabl e.
O gan pehen Chem srlraubens Yeul ) Bl g&Yhua eRdgarH BRIk o | d

phaz e suppoft}edesomhhﬁshsacﬂ emclewhixbaailmlc&cmdl ag didy H&oHehyleabem@ﬂidéamboxyl ic
acid is rea rox am i et sin
e.g. a V\angElI}ee roit I\ﬁgﬁ 1Oé;lm %Cl%pﬁcgjy 3% n?’éatzglt‘fg‘f“}’lictl ons,
Tubi ngen) t phe Chrlelsdfn Tbouwdctiwﬁnsxcalmwi acmtdbetT\h:al sSOPAdarhréB@i ¢ aci d
moiety is r%@ﬁ&e‘ﬁf&n‘ﬂ‘ytalﬂ o?'?)eﬁm 0%, 48 By sécroﬁads ﬁ‘nr?e{_ilo dgc?\sé(ﬂi{{ﬁt lon

as described I n esg t hoden der. "organi sc Vol .
XV/ 1 khd Xveolutipn, & the Fﬁf%Per%tHée chf%s&&rﬁcavwnd and thq isEparasarefip dﬁWb’ne solid

support. Thh&)uﬁt@ﬂ t@@mametefn@perﬁwmihese rnedadeﬁAwemmo%qQ%&e QRilled ican be

purified byL i f. ne%es %QFI vent V\%II ow be jllustrated in

the foll ow I}PHPPP ga]i %B? S iaaclin %H 84S WEh& BBt at ed:

(i) evapor athnmstrweasede;sanbecbah ay. ‘Methodar ydee\oagmﬁﬁhemr(:hemwa(ﬁdmbamd

work-up  preg %@ rv%gw g{\yh%geﬁéga&fﬁtcgleremval of residual solids such
e ra )

as drying ag

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-NHj 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 TEA. 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;



WO 03/011851 PCT/ EP02/ 06488 -14 (ii) operations were carried out at

anbi ent tenperature, that is in the range 18- 25C and under an at nosphere
of an i newDogasissuch as argon or nitrogen; (iii) colum chircom@vysphy (by
the flash procedure) and high pressure liquid chromatography (HPLC) were
performed on Merck Kieselgel silica or Merck 5 Lichroprep RP-18

rever sed- phase silica obtained fromE.-derck, Darnstadt, GCermany; (ivV)
yields are given for illustration only and are not necessarily the maxi num
attainable; (v) nelting points were determ ned using a Mettler SP62

aut omati c mélk PPEFatiRRsnvere 1@rrigshettat ambiant tGMperstiets, Bspay it the wrga lkof | er

hot plate appar aidiender hhtrthbéphdte dfah ii@BgRkudhg @8 W pdesds of the formula
| were confirnmed by nuclear (generally proton) nagnetic resonance (NWR)

and mass spectral techniques (Mcronmass Platform Il machi ne using APCl or
M cromass Pl(iil) footum MBromsitograply €by tles fliishyprocdduréVvhhd hight pred®ale digarl wer e

not general ly f r ized an Uit S sessed.. b thin,layer
chr omat ogr aci%m;n&g(té\%ﬁﬁis t(ﬁlgiﬁ gl‘%%\?vi %%%5 (rie(%/r%/a ?rglﬁgaﬁsaeiggﬁggg% (ﬁs@(fmk DIVF,
N, N- di Jret hy Licoronaep dRP-1BNVBS@erseli-pbadeyiicd phtiiede fronp (E. TMerck; eDamisyaditof ur an;
MeCOH, net hagRimaide! . hydrochloric acid; NaH, sodium hydride CH2C12,

di chl or onet hane; 25 H2SO4, sul phuric acid sat., saturated sol., solution
rt, roomtenperature eq, equivalent 30 WD 03/011851 PCT/ EP02/ 06488

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

(v) melting points were determined using a Mettler SP62 automatic melting point

10 apparatus, an oil-bath apparatus or a Kofler hot plate apparatus.

(vi) the structures of the end-products of the formula I were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques
(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:

DMF, N,N-dimethylformamide;
DMSO, dimethylsulphoxide;
20 THE, tetrahydrofuran;
MeOH, methanol;
HCI, hydrochloric acid;
NaH, sodium hydride
CH,Cl,, dichloromethane;
25 H,SOy, sulphuric acid
sat., saturated
sol., solution
rt, room temperature
eq, equivalent
30



-15- Exanple 1 Thi ophene-2, 5-di carboxylic acid 2-hydroxyam de

5-[ (napht hal en-1-yl nethyl )- am de] (1 a) 1.9g Thi ophene-2, 5-di carboxylic
aci d nonowetobglisest er and 1.2nL N 5 net hyl norpholine is acsg@hvedss n 20l
of CH2Cl2 at -10C. To this solution is added 1.5nL isobutyl chloroformte.
After 10m n of stirring, 1.7nL 1- (am nonethyl)-naphthal ene in 5nL of
CH2C12 is added. The cooling bath is -dénpved and the reaction mixture is
allowed to reach rt. After 90min, 10nL of water and 10niL 2N HCO are added.
The phases Ere separated, and the organic 10 phase is washed with water.
After evapo f the solvent there is obtained 4.4g crude

5- [ ( napht al €hiobhyhere5hditarb aaﬁw-hydrbkmﬂea&[(?n?ﬂnmniy@naﬁm- met hyl
ester (Ib) V\hi.(feg(i?g purified by recrystalisation fromethyl acetate, petrol
et her, i el gim % np 125C. To a solution of 550ng hydroxyl am ne
hydrochloride in 8nmL MeOH is added 2/3 15 of a solution of 275ng of sodium

in 8nL of . IS,y A ' 1 5 -

[ (napht al erl\ll?'?-g_{yIT}E?%H;h)é-zc’;ﬁgﬁgﬂr?gﬁlﬁtﬁ%pﬁgﬁgﬁe}h cyellr tf(%t)?rl iagdacll'zén Irfretwjlyl ester
(ib) 3 n 3omethvboprpholing dedissaled mnembyft¢E:Gle pai-H°hg Toodiusalwtiahis at e

solt ution. e%degr 1$5ﬂﬂ;rjasgglfn_fypgc1ﬂ&toﬁénﬁr$&e.g bngtem?&ﬁﬁi bfs say&pg?r?.tgﬁft r%girrbi ?; o
wat er are added, |, ci di W o gceti g acid, and,

is collect egawomeﬂ}y a??%ﬁff‘ﬁ% it 158?4L of i(t%é?cg% ilﬁﬁ%ﬂfihﬁ}‘i{o? ga Sobt ai ned
0. [7?9 t Ei ﬁpml a,ailirddﬂaeafémmw m(;ﬁ(tﬁ&: idl allewéy a5 Vﬁg@)thrﬁ.dﬁfter 90min, 19_%% C?f Seanmol
5- [ (napht hal ep- 1- t . e as_.a white powder anpl e
> it ophene 5 st T A FETAF fa4tqmcpiact s SeBRAH, rod s Bfeafis, I o5
benzyltani dephdsgdy washed svithregar. ddtet evapotdticmpdfehe sdyéntdherarnbolxtyined 4atg d
mononet hyl re_| na . Qhi desch

o opar at§ on P, s (BaBal AR VRGN ERRASLY) TuioBin  FEER0EAR A0 hify

npl _The } ast
t hi ophene- 2esserd(10ar Wil | ip Pugified by Ksrarstalisaiiang &om ethylacetate, petrol ether,
trifluor oneﬁbwlingjg%m{g@y@ (2a), np. 172-174C. WD 03/011851
- 16-

PCT/ EPO2/ 06488 ample 3

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 thiophehe-z,s—dicarboxylic acid
2-hydroxyamide 5-[(naphthalen-1-ylmethyl)-amide] (1a) as a white powder, mp
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 1a example 1. The last
step yields 40% of thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-
trifluoromethyl-benzylamide) (2a), mp. 172-174°C. '



N- hydr oxy- N - napht hal en- 1-yl met hyl -t er epht hal am de (3a) | eq of Wang- O NH2
is shaken with Il eq of terephthalic acid, 5.5eq N, N -

di i sopropybeanbsdi i m de, 5.5eq 1-hydroxybenzotri azol e and PEFaR02/66488

dii sopropyl ethylamne in DM for 4h at 25C. After that, the resin is washed
with DV (5 tinmes), MeOH (3 tinmes), THE (3 tinmes), CH2Cl12 (3 tinmes) and
diethylether (3 tinmes). The resin is-tlien shaken with 5eq

pent af | uor ophenyl trifluoroacetate and 10eq pyridine. After that, the
resin is washed with DM (2 tines), followed by CH2Cl2 (2 tines), followed
by di et hyl e@ﬁ@ﬂﬂ@i times). The resin is then shaken with 10 5eq of

napht al enensthydrafy-Ne-napRe@ledt 1-inmaRAreRpheinhei(ng and |l eq of 1-
hydroxybenzot]r??,azo % is theg @Eetﬁﬂ\% th 5eq [gﬂﬁt af [ uor ophenyl
trifluoroacetate and 10eq pyridine. After that, the resin is washed with
DMF (2 tine$gq dfoWangeo-NB, 1£Islﬁﬂdea tv2ht i hees of timphﬂhhtadoedtsléeq)rmm}ct from

the solid Sﬁg?ﬂ%&%@’l aglg%%ﬁ& dn IS akenllgg,alljaxa?oeéql tJ.r:ID‘zél XnWZC%ggrweéh 5%

triisopropy Lot t for SeISfI t he
resi n washediisdpropybiigdaminesing PMasipr 4hrat 26%e Aften rbhatn‘éw esin tiy wesbed avith

evapor at ed. pig (£fikde), Me@ﬁ!’é‘%i uhﬁs)dTPE(ﬂB‘fﬁﬂes?:rCﬁ%ﬂ%is MEQ%B’d&‘@%IétﬁQr 20) and

freeze-dri ed. To neutralize an HAOH-sol is

added and f FeEBEs)d e gesinyi§ahen $ éﬁé?%?ﬁf&a%wrpah?ryl Biffyorpasgtatepnd

preparativel idife.NA Rty yehb! remmmaaieanw&h OB 2y fimle)( ﬁmwéangn
o e L s b Sk A et By 8 50 F

Thi opttene- 25&g aif caaphoalg encetiydardinmepriOeetafydiiseptopyletisylaraine uxet] 1eqy 01 of

thi onyl chl Ohlé éﬂ&%&&uﬁ?&e %Yﬁ'tg%ﬂe %@%ﬁ%ﬁ@?&mﬂ@% %&%ﬂrﬂldo?oa%léﬁ?or ated

and the 25 7 0 a so
3- chl or obenzyd é@ﬁcmyrmme M@r that; e N@GﬂramW?éhﬁianmb@MF(@IZml@) dollocd uf t er

Fonch 1. ArELOUSERAes) ST BORNES theAedUCabRARIG AN he 1o M Pea. °
and the aqué}&?gﬁ ’f’ir gx‘ &&W é%zfawgprwésﬂa%ﬁ@a bﬁ éh
gﬂasess are Uhe aiu Tpﬂlaé‘daﬁsﬂﬂelrlédldthe\/@ﬁﬁh&isﬁdd wuelih dl}mg:rllgi(szrtuﬁa) %@t@ufé

is is puri ystallisa r et er i el di ng
15 5g' (9305 copRmsTEaEE At muaRRbiot 1ok Baitey ProdeRt dbrtielSE B Sy 1 ¢
acid met hybuesvEH,Q4BY: zomcﬁﬂee%ﬁne&oﬂanwalitze any ofmdnig Tfﬁfdrlf)@qyll afimi ne
hydr ochl ori Z umin
e R A L]
f ol | owed byby ffgepaémeniﬁd\/ls to N-hydroxy-N -naphthalen- —ylmethyl -terephthalamide,

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

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 CH,Cl; 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,SO4 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 2.9¢ 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 30mL MeOH is added, followed by the remaining



WO 03/ 011851 PCT/ EPO2/ 06488 -17 15nL of the sodium nethyl ate sol uti on.
After stirring for 3h at rt the solutionis acidified wwth IN HCO and sone
et hyl acetwba3josisadded. Thi ophene- 2, 5-di carboxylic acid PCTI/EP02/06488

2- (3-chl oro- benzyl am de) 5-hydroxyam de (4a) precipitates as a white solid;
4.79, 73% np. 183C. 5 Exanple 5 Thi ophene-2, 5-di carboxylic acid

2- (3, 5-di met hyl - benzyl ani de) 5-hydroxyalfide (5a) 5a is prepared from

t hi ophene- 2, 5-di carboxylic acid nononmethyl ester in an anal ogous manner to
that descrihed for the preparation of 4a exanple 4. M5 10 (APCl): 305.3
(M+1) Exarrplqgm@ fhe pRdiva ‘Z‘%eﬁlyéﬁt%é?llf}@??ﬁl 4*§era%1fﬁn9f¢fe¥yﬁfalfﬁthé sgutigrlioxyani de
(6a) 6a isI peidifedesitd nNmICMrﬁpmli@t etByl_éfﬂ%c@?Ji&l;é&J Tlﬁoﬁlﬁéxﬁ-lt]’_ﬁﬁﬁﬁﬁio&)‘]f 4hc est erl
in an ana ner,to tha cri bed f.or e preparation.o exanpl e
4, npl7i- 1%9@%@1@8%}’%@*‘%?@3%@% o3yamide c%FEBSZ{/)‘}H“g“éé?a white solid;

2- (3, 5- di ne#igl 7Penmyl B83PAe) 4- hydroxyami de (7a) 0.5g

2- car boxy-t hi ophen-4-carboxylic acid ethyl ester (Janda, M, et al., Og.

Prep. _20 and Proced. Int. 3 (6). (1971) 295-297) and 0.67g
N - (3-3i net Bampleshpr opyl )-N- et hyl carbodiinid x HOJ are stirred in 50niL

DCM for 15 miopmﬁa,z,@dﬁ&%gxﬁj&cmi-(@siayﬂl@ﬁs}zuémiaﬂﬁaé>%-ﬁgcﬂfl§gragﬂﬁ the

mxture is ?%ai)rred overni ght. The solution s extract'ed fo and

wat er, then aporated. The residue is titurated with isohexan, and the
resulting crystals are filtrated and air-dried, yielding 0.58g (73% 25

crude 5-(3, 5:Di I nzykcarbamyl )-t hi oghenes 3-car bo ic acid ethyl
ester ( (7b) ga Th :@%%F %?ﬁ?lﬁy@bﬁ;ﬁpgtj& '%JSaI?)PFﬁ% &d B’H‘&mﬁé‘ﬁ ESL8% i t h
hydr oxyl am aealogngr wehher fodthat rdescribednfor the mpirémration dbhdh etemplei heMS or t he

conve{@i on @ipdp. sg¥Hta)in exanple 4. After chromatography (silica,
et hyl acetate), thiophene-2,4- dicarboxylic acid

2- (3, 5-di net hyl - benzyl am de) 4-hydroxyam de (7a) is obtained 30 as
crystals; 4#gmpR¥% np: 181C (deconp.). WO 03/011851 PCT/ EP02/ 06488

Thiophene-2,5-dicarboxylic acid 2-hexylamide 5-hydroxyamide (6a)

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, mp171-
15 173°C

Example 7
Thiophene-2,4-dicarboxylic acid 2-(3,5-dimethyl-benzylamide) 4-hydroxyamide
(7a)

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 HCI 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 a 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.).



-18- Exanpl e 8 Thi ophene- 2, 4-di carboxylic acid 2-(3-chl oro-benzyl am de)

4- hydroxyam de (8a) 8a is prepared from 2-carboxy-thi ophen-4-carboxylic
aci d et hywoesperssi n an anal ogous nanner to that descri be@Cir@pror/bass
preparation of 7a exanple 7; 163ng, 5 34% np: 90C (deconp.). Exanple 9
Thi ophene- 2, 4-di car boxyl i c acid 4-hydroxyam de 2-(4-trifluoronethyl -
benzyl ami de) (9a) 9a is prepared from-28car boxy-t hi ophen-4-carboxylic acid
ethyl ester in an 10 anal ogous nmanner to that described for the

preparation_of 7a exanple 7; 56ng, 10% np: 174-177C. Exanple 10
Thiophene-zréﬂﬁpggﬁboxylic acid 2- [ (benzo [ 1, 3]

di oxol - 5- y| Maidphlehe-2ja-diedrbéxylityadidox YRl -bdddflandide) LRy droxpinada &g from

2- car boxy-t hi ophen-4-carboxylic acid ethyl ester in an anal ogous nanner to
t hat described for the preparation of 7a exanple 7; 16ng, 3% np: 182C
(deconp.) . Bxaisppepditd THionplRecaebXydthitiphan Hecayboxyliacicl] Ztindxgdtamiden

4- hydr oxyam [+S r r . )
2-carboxy-?h?%%é%%§§?§§¥%%§§tfggggﬁgfgfﬁ%ﬁﬁgk?%?o?ﬁfg%ex%ﬁ%kgbéggnﬁhnner to
that descri BéY, Moy 99%e(dgeaspi-ati on of 7a exanple 7; 92ny, 20% np: 150C
(deconp.). Exanple 12 Thi ophene-2, 4-di carboxylic acid

4- (3, 5-di met.hyl - benzyl am de) 2- 25 hydroxyam de(12a) 5.0g

2- car boxy-t 4-carboxylic acid ethyl ester (Org. Prep. and Proced.
Int. 3 (6) Thidphtne-235icirboghlizsielduelydroxpiide ZHE-teildoford@hylhi onyl chl ori de

i s added. A\Eﬁg argfigging for 4h, the mxture is evaporated. The crude
acid chlori Q84784563 0 a WO 03/ 011851 PCT/ EP02/ 06488 -19 sol ution of
3.1g O benzyl hydroxyl am ne and 3.06g triethylamne in 80nL DCM After

stirring fob, 48 £6.38! HbhOR-LsbNGSARHRM 200 RRE R SLsrerdEd &6 and
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 10a 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 11a 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 4.5¢ thionylchloride is added. After
refluxing for 4h, the mixture is evaporated. The crude acid chloride is added to a



evaporated. After titurating the residue with isohexan / diethylether,
bright crystalls of 5-benzyl oxycarbanoyl -t hi ophene-3-carboxylic acid ethyl
ester (12WP oane1ss1 obt ai ned, which are filtered and air- dr iPEW/EPB2/&88 46%
0.46g NaOH are dissolved in 45n ethanol and 5nL water. The ester 12b is
added and the solution refluxed for 2h. After cooling, the ethanol is
evapor at ed and the aqueous phase extradded with diethylether. The aqueous
phase is acidified with 2N HO and the precipitate fornmed is collected by
filtration, yieldi n% 2. 831 (889  5-benzyl oxycar banmoyl - 10
t hi ophene- 35UaReRLY Pilg Areazilbpyxamuiessid #06gtrigghylamine in 80mL DCM.
g—gt\)/lenzyljogy%gsbaﬂ&jﬁmg fog!thp’%l%n]@hﬁicﬁﬁ{sb&}%s‘hleé)i Gyille Itzﬁl Hl:@(‘a%adhvﬁat@t, Scﬁféh\lqﬁfh in 50nL

an : : (3-dine m nqpr opy] ) - N- et hyl car md X are
added. Af t eFVaBEFaied-fifeer iratitg € st %@@}%’%’f%ﬂﬁﬁﬂé&ﬁ@%ﬁh@w sdded,
and the m »f ub-bengyledytarbatloyivibiophghé-3-chfbokiiic sadidit btbpl | SteeX (129t @k Wi th 2N
HCO and wat .1 he ...Jhe residue | I - with .
et her ;Bld soheggtﬁ}&eghﬂh%ﬁg%gg%ﬁgfﬁg agféré dag‘;éga%@’fé'%gruggéﬁd%{ﬁ(ﬁllsé?l?@%’rni ed,
yi el di ng 0. 47gL etropl afd Sl optten&he esterd] 2bais bddad arcl theisdluBiof refhmypt dory - ani de)
4- (3, 5- di meh hern@RRL AL Sl e | ki Xture
of THE and oggﬁsi Eife 280 %&%%%%’%ﬁ?i*?éﬁyg ‘9&?‘%‘5?%{%"@3%%
yi el di ng 124tethy: ‘WB“%AP@W?“%GQ?SE isNacidifiedEwgp 2 1| andatheapedcimifetes manner
to that deséjrifeddisi BolleébRdeypmtietids, yieldtnd 0ldO0\89%) LRIRIMRAS AL RS epar ed:
25 1. 0Thi oﬂ}gneﬁ 2, 4-di ﬁar goxa/.l i §2c§Ci d %}515( - chl or o- benzyl am de)
2- hy dt%xy antdeP e??'glf‘ﬁx OHERacS (J2QA@dasdiskyl i ¢ acid 4- hexyl ami de
2- hydr oxyam de WO 03/ 011851 PCT/ EP02/ 06488 -20- Example 14 4-{[
(5- Hydr oxycanpar il 3= ny| 1-nQl. .- et hyl .} - benzoi cid
ot hy i oot orip o kb E ARG SR BT i R Y eGas e 12
but usi ng 2D&Mbexg -0.387ghNophdimsthylantioxyiopyl) Atethylettodiined t:e HGndreret hy!|
4- (am nonet fydeli: ARBNERAKS [GS15n8ih2b 1 b503 BRI ine i

AhE bggy’l ) eﬂﬁ‘riberé)flﬂrlr%nteﬁil fi?@fskc)l, and the

(5- Hydr oxycar banmoyl -t thophe,nﬁ- 2-carbo -am’'no enzolrc acid
net hyl est ef¥YTey sapeavermght. 156- 166C. Exanpl e 15

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 air-dried,
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 THF
and MeOH using Pd/CaSO,/C and purified by preparative HPLC/MS yielding 12a:
20 MS (APCI): 303.1 (M-1).

Example 13

In an analogous manner to that described 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



10 In an anal ogous manner to that described in the exanple 1, and using
known nethods as described in the literature (e.g. in standard works such
as Houberwowémiissi Met hoden der Organi schen Chemi e, Georg Phirape2/Mass ag”,
Stuttgart; Organic Reactions, John Wley & Sons, Inc., New York) the

foll ow ng conpounds are prepared and characterized with M5 (APCl): 15 1.
5- (4- benzhydryl - pi per azi ne-1 - car bonyl )~20v ophene- 2- car boxylic acid

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

5- hydr oxyam de 3. thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[(3- net hyl—%%‘—l- am de] 4. thi ophene- 2, 5-di carboxylic acid

2- hydr oxy ami4dg(5H ﬂfwdy%rb&hoﬂlnﬂﬂq)heﬁaz&arﬁdﬁy@p&lﬁﬂﬁﬁne‘ih b-bahdbaxadid ¢ aci d
2- hydr oxyam_d 51 2- (4- et hoxy- phenyl)- ethyl] -am de} 6.

t hi ophene- 2“%36%}' *boxyl i c aci d 2-(4-fl uoro-benzyl ani de) 5- hydr oxyani de 7.
t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5- [ (1, 2,3, 4-tetrahydro-

ht hal d
7 (2~ ot hoxy éhlayrlﬂﬁé%eﬂna%f’ 2 ﬂ%i};d%%’é?%@%gﬂf’eh&aﬁﬁ@f‘féh%ﬁﬁ%b B8 ¢ aci d
2-(2, R dif @@pa Hehrprhmyiesc @mﬁy&aﬂ@s@razmdj@ethybzl (eminspiheshd)2bebzaite as boxyl i ¢
aci d 2-hydr guy@ang denﬁtérmlan 44 iqufmdiigxﬁgcrbaﬁ%'ypﬂﬁ%}ﬁsng ﬁcﬂb&ﬁﬂzyb%iﬁd ¢ acid

;. Eﬁbﬁﬂéﬁ[ﬁ%«%ﬂéf e LTl Rt

5- {AtST18 HW%?J‘W@#@PZ 1o Bo%yl i c acid
hydr oxyam de 13. thi ophene-2,5-di carboxylic acid 2-hydroxyam de
5-1(3-1soprep ropyl )- am de] 14.

5-(4-acetyl % nge_glz_l ne-| - carbonyl ) -t hi ophene- 2- carboxyl i c acid hydroxyam de
WO 03/011851 PCT/ EP02/ 06488 -21 15. thiophene-2,5-dicarboxylic acid

2- di by yI anirde, Sz by G HAHHE ¢

5- (4-benzyl - pi e?l (lgg;(\)e 1-car Eo 31"? dﬁlc%b%elﬁleﬂ.f car o§<1 f%délé}n J\Fnoxyam' de
17. thi ophe Ods. 36 @esEplsdy i élealetﬁ@tw P dx yanilerd woiks pyeh @b Al@ibehmet hyl ) -

am de] 5 18wy opbeRAer . &y dDEALRENA Chedsd, dGé’drﬁYHh@B@W&ﬁdg’dStutt art;

g: Eiﬁg; gizgm: gam% ?{eactlcgngﬂh oW éy &Cgogisa,rlggxxljechor% ﬂme foﬁgv(\:nlng cro?npoun S de

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)

Uik N

20 thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[2-(4-methoxy-phenyl)-
ethyl]-amide}
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-ylmethyl)-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



20. thiophene-2, 5-di carboxylic acid 2-hydroxyam de

5-{[2-(1-nethyl -pyrrolidin-2- yl)-ethyl]-am de} 21.

t hi ophenew®d,03/4dissar boxyl i ¢ aci d 2- hydroxyam de 5-(2- net horgThEPnZ¢d4881 de)
10 22. thiophene-2,5-dicarboxylic acid 2-[(2-cyclohex-I-enyl-ethyl)-amn de]
5- hydr oxyam de 23. thi ophene-2, 5-dicar boxyl ic acid 2-hydroxyam de
5-1(2-norpholin-4-yl-ethyl)- am de] 2221 t hj ophene- 2, 5-di carboxylic acid

2- hydr oxyam de 5-[(2-nethyl sul fanyl-ethyl)- 15 am de] 25.

thiophene25d|carbo l.ic aC| 2- t et r.ahyd f 2-

yl met hyl ) - alo guppige- {%ld&ﬁ?m a@%%él%{ﬁ%l@i%%s g‘é‘ﬁ:’g Z r y)d/r::»(zyalrjnr gg

ﬁ ghenyl a_mdrdie Sgl—zbeﬁzﬂrpipaﬁdlhd: me:aﬂaoaﬁt)kthrqpﬂl)ane-moamwyie: a&icbh)rdymmlde aci d
roxyam

5y[ o yam ¢ y%ﬂ}ﬂ%ﬁ s é%?&ﬁ{ﬁ%@@ adliC AR Y afniBET 9 [Z5y 1R SN ATHAB -

S-(pyrrolidi nemtidejar bonyl ) - t hi ophene- 2- carboxylic acid hydroxyam de 30.

5- Ihgg ?ggsam%gﬁggﬂéﬁ Oz(yﬁi;‘%p HIC £id b- c?ﬁgl?édgga}ﬂﬂé(y “hRBRRYAhideam de]

2-[ (4- chi or ©- SreRlene-apridérard (BCYHS/%Fﬁg%SFX BIOPY. E“&E%?%‘g‘lﬁ’éﬁaémﬂ% di car boxyl i c
acid 2- hydr axyRghE&e®, 5 {Hcakingtiohaalihydediyd@ide B8 2-(1-methyl-pyrrolidin-2-

t hi ophene- 2, 5-di ¢ c acid 2-[(3-ethyl-phenyl)-am de] 5-hydroxyam de
34. thi opheneyg @ﬁﬂréﬁg‘hﬁxyl ic acid 2-[(4-ethyl-phenyl)-am de]

5- hydr OxyaI’YIlthloﬁEenet-l]B-@]}iﬂ’adﬂEWBC acidl Qdardtmcyymldr 5a(3-thethoxj- b(eBZ)tLdIhldleb phenyl)

-Z?hmy oxyan%/ rﬂ%g ?Ig; |o§@ gﬁéﬁ%}?l op%%gf:*] %ﬂkg??gﬁ%ydl 0 )a?é“dse%. ro

[4.5] decane- 8&- pyaydide t hi ophene- 2- car boxylic acid hydroxyam de 38.

t hi ophene- 2,5+, ﬁé&%%—dlé‘a%&gﬂ 3ciRVARpIRFnsiRe 5= [(£-3nsMhpIQLLD-cdrY)--
propyl ) -am de] t hi 06 eC 2C15 di car boxyl fc [Ea(tm d&? hydr oy;l<Lyam de

5- pentyl am de azn) elt hj ophene- 2, 5-di carboxylic acid
2-[(2-diethy, &Hi'opﬁerfétilyld)lcaalbﬂ@ﬁ]: achit byt fosyamidies \NQ- 0y shiBaidyl-ethyl)-

PCT/ P02/ 06488 2
mld%
25. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(tetrahydro-furan-2-
ylmethyl)-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-hydroxyamide 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-2,5-dicarboxylic acid 2-[(3-chloro-phenyl)-amide] 5-hydroxyamide
30 36. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-iodo-phenyl)-amide]
37. 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



41. thiophene-2,5-dicarboxylic acid 2-heptyl am de 5-hydroxyam de 42.

t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-(isobutyl-am de) 43.

t hi ophenew®,03/4dissar boxyl i ¢ aci d 2- hydroxyam de 5-nonyl am @®€TA02/06488

t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[(1-phenyl-ethyl)-amde] 5
45. thi ophene-2, 5-di carboxylic acid 2- [2- (4-fluoro-phenyl) -ethyl] -am de
5- hydroxyam de 46. thi ophene-2,5-dicarbexylic acid 2-hydroxyam de
5-12-(5-nitro-pyridin-2- ylam no)-ethyl] -am de 47.

46, "1 ni opheHe IBoEbancchs Shsapr Pl gid S eRy Ry oA oY A )0
i op
g L((Zj p-toly, ﬂ@ig Héﬂeiiﬁﬁlcﬁ'@}bo HBc ?dlﬂllZ(h?ﬁ aﬁ;&»%(mﬂmbﬂ;aymge) aci d
ydr oxya .ol 50.
t hi ophene- 53‘35%131'108 igﬁ(@ﬂg@ %;Q}YS@CX%?HP%bf p?dg]er?dl n- 1- yI et hyl ) -
gm’hdg] 15 544. mmph@faﬁquasb@ayhaamwydmmm@ﬂezsr yethebplt sthbriagdde]
ydroxya di I d
5- hydroxyarrllj‘sgl(%hgégeIIe %gﬁq‘% }&555 d?aggfﬁgéi?: &C@;ﬂél égé{}ﬁn%lr g%ygmggfgéy am de)
5-[ ( 2- phenyl - @rlm}fsiybmanﬂ@e] 54. thi ophene-2, 5-di car boxyl ic acid

2-(2, 3-di m&@%ﬁb H&ﬁzygf&ma‘?@a lie- hydr %ﬁ?ﬂ?oﬁ?axﬁﬁe5%-[ -(5-nitro-pyridin-2-
t hi ophene- 2, 5- Ci d 2-[(1-benzyl -piperidin-4-yl)-am de]
5- hydroxyam de’ aS‘B‘no eé“P’ (%n dr oxycar banoyl - t hi ophene- 2- car bonyl ) - ami no]

- pi ger i <[1I|( geﬂ -th@ﬁh&ible,lildic@&byﬁ}'hehhﬁa et @tyamide 3-t8-aptiehdeRzemdidenr boxyl i ¢
aci 1 r am, del yam de 58.
t hi opfiene- ZE%QE\O n%gﬂlﬁalré%’fy ???y%f é?ﬁdpero }T&ﬁ% c}ﬁ T'ls%%gggroxyam de
59. thi ophe#- mloﬁhmmaﬁbhwbmwha@cd thiremnné@ RylB idin-1ami-de]
5- hydr oxyanmi ng gy ggh fphene- 2, 5-di carboxylic acid 2- [2 (2 chI or o- phenyl)
-ethyl] -amd d dr oxyam de 61. thjophen -di,carQoxyl.ic acid
2- hydr oxyanp@éh®phone-2, fdl ofre rgid 2b1@fi1£9¥>’ém1§%)5- 2-piperidin-1-yl-ethyl)-
t hi ophene- 2, 5-giig&r boxylic acid 2-hydroxyam de 5-(3-trifluoromethyl -
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-dicarboxylic acid 2-[(1-benzyl-piperidin-4-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-dimethylamino-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-trifluoromethyl-
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



benzyl am de) 35 63. thiophene-2,5-dicarboxylic acid

2-(2,5-difluoro-benzyl am de) 5-hydroxyam de 64. thiophene-2,5-dicarboxylic
acid 2-(2v6-odioitsspr o- benzyl am de) 5- hydroxyam de 65. PCT/EP02/06488

t hi ophene- 2, 5-di carboxylic acid 2-(3,4-difluoro-benzyl am de) 5-hydroxyam de
WO 03/ 011851 PCT/ EPO2/ 06488 -23 66. thi ophene-2,5-dicarboxylic acid

2- hydr oxyani de 5-[(3-i m dazol - 1-yl - prog9t)- ani de] 67.

t hi ophene- 2, 5- di car boxyl ic acid 2- (1 cycl ohexyl - et hyl ) -am de]

(53h)éﬂ|f 8?)(/)6131 #rg qO &?g%ybg acg ;&r bOxéﬁ.}c@e?—gégin%aago%l-yl—propyl)-

t hi ophene- 2, 5-a(fhlda]r boxyl ic acid 2- [ 2- (3 -fluoro-phenyl) -ethyl] - am de

f’zh@rixé?%f%ﬁ PRIERERER Ty o 5. AdeF s aheet-amide

t hi op%enehz 5-5dx omxx}aﬂcc acid 2-cycl opropyl met hyl - am de 5- hydr oxyam de

t hi ophe cid [ 29_[02:E -
am de  5- hy%ﬁghg&digg%&hbﬁhﬁene a%ldS di ga[?bch%/}?f}?c}%}?ﬂ%yéﬁyu Bhliel
2-[ (4-diethyl Yﬂiowaméﬁlﬁyl butyl)-amde] 15 5-hydroxyam de 74.
t hi ophene- 26dﬁ~fﬁioﬁﬁéxmnledlearssxy@lc2 hysbidxy arp- the (B A{1¢rd- pyeniytiethy2}-yinidet hyl ) -
am de] 75. thi Oﬁ @ne 2 di carboxylic acid 2-hydroxyam de
5-[(2-pyrrol i A-RYSEOFYAIULR Y| Y- ami de] 20 76. thi ophene- 2, 5-di carboxylic acid
2- hydr oxyanv&ie;hﬁphéﬂe-ﬁ,stmydrbdm&iyIa;cidanﬁw@}z]:—dﬁhlorbmh@pﬁ}:—néwﬂ,-ﬁnidhcar boxylic
acid 2:-cycl ohe Ilaog)y%% - hydroxyam de 78. thiophene-2, 5-dicarboxylic acid
2-cyclopentyl am am de 79. thiophene-2,5-dicar boxyl ic acid
2- (2, 4-di Cthrtb}demZszéfﬁl goalmy@d@xgya}ﬂpwy gethyl-pmisistehedroxgmife ar boxyl i ¢
acid 2-[(3-4 [b\cbhl@ﬁfé -58: a&&e&iﬁmam dedd 25 ziphyziﬂaes ﬁ%éi'@l)&lhyl ]-amide

t hi ophene- 2 5 ar oxyI ic aci’'d 2-[(1, 5-di net hyl - hexyl ) -am de
5- hydroxyam ded-hydroxyamide

73. thiophene-2,5-dicarboxylic acid 2-[(4-diethylamino-1-methyl-butyl)-amide]

15 5-hydroxyamide
74. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-pyridin-2-yl-ethyl)-
amide]
75. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-pyrrolidin-1-yl-ethyl)-
amide]
20 76. thiophene-2,5-dicarboxylic 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-diethylamino-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-benzylamide)
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-diisopropylamino-ethyl)-amide]
5-hydroxyamide



82. thiophene-2,5-dicarboxylic acid 2- [ (2,2- diphenyl- ethyl) -am de]

5- hydroxyam de 30 83. 3- [ (5-hydroxycarbanoyl -t hi ophene- 2-car bonyl)

-am no] -wotegniwsacid ethyl ester 84. thiophene-2,5-di carcompbr/es4ssi d
2-[(2-ethyl -hexyl)-am de] 5-hydroxyam de 85. thiophene-2,5-dicarboxylic
acid 2- hydroxyam de 5-(4-net hoxy-benzylam de) 86.

t hi ophene- 2, 5-di carboxylic acid 2-hydroddam de 5-(4-nethyl-benzyl am de) 35
87. thiophene-2,5-dicarboxylic acid 2-hydroxyam de 5-

3- phenyl d 88. h 2, 5-dj car boxyl
[2( [ (Fz) gun Ysopéggwr)&wg;rn@ 5§]f1ﬁ94bpxzhﬁ %féf e@ewﬂm Ic%r %rg‘)l(%\@'rfecmggm'ihs@l

PCT/ EPO2/ 06488;3mide4 89. thi ophene-2, 5-di carboxylic acid 2-hydroxyam de
5-[2-(4-nitrg-phenyl) - yl 1- am de 90...thiophe arbo yl i cid

> (a3 a prOn{Proeabr SRbaSE. 5. nydFiduyan del & glphent propy amide

t hi ophene- 2, 5- shhgdrdxpatidec aci d 2- (2- anmi no- benzyl am de) 5- hydr oxyam de  92.
Thi ophgne- 2 y by g ro am de 93.
Thi ophene 293 %‘@ﬁ{gg% IH%ar%% IC% %@2 ?%%?néj lﬁ%ﬁpg%?%c} rllnzly ani de)

5- hydr oxyam98eThiophate- pieierebxylic mldéf(léd)wmocbem'}’ldnﬂdeog hydoonyatadery| am de)

5- hydr Oxyamﬁth%?h%z 3hd; fic %1@2%(‘305@‘519%%56&& r?ﬁi ben?flagnlde
2- (3-fluoro-be am de) hydr oxyam 96. Thi ophere I car boxylic

acid 2- hydroxy ’%ﬁr{l@—emat hoxy- benzyl am de) 97.
Thi ophene- 2,93: vh@phafexxblcﬁcaam haa&l& ZC(BLB}bﬁm%édzﬂQﬁ@dé)gfle@Whﬂﬁ&e

S a2 DR TR Cﬁ@)‘eb%vﬁg, o6 5/ b 585 Gnide) 5-hydroxyamide

Thi ophene- 2,96- ’ﬂhmghhm@/B+d1caalmﬂh<2a¢1&d¥lmdy@waxﬂmad&-{3 h&ﬂ(cﬂ@r{helnmgm;de) phenyl ) -
S o LR SRS © L Gy g e

Thi ophene- 2, 5- 3t W@l €c aci d 2 hydr oxyam de 5-{ [2- (4 hydr oxy- 20

phenyl ) - et hbh] T Gkﬁﬁ}e 21Q%CJIEB)&HE'561@22(45&141%1%&1!1&1&? bhydroxyamide

2112 é A Chl '?hlop ere- 3 edgcarboxyiac acﬁ 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]-amide}
5-hydroxyamide

103. Thiophene-2,5-dicarboxylic acid  2-{[2-(3,4-dimethoxy-phenyl)-ethyl]-
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



5- hydr oxyam de 103. Thi ophene- 2, 5-di carboxylic acid

2-{[2- (3, 4-di met hoxy- phenyl)-ethyl]- am de} 5-hydroxyam de 25 104.

Thi ophenew®,03/0dissar boxyl i ¢ acid 2-hydroxyam de 5-[ (2- phenexyAapoligdsps ami de]
105. Thi ophene-2, 5-di carboxylic acid 2-hydroxyam de 5-[(4-phenyl-butyl)-
am de] 106. Thi ophene-2,5-dicarboxylic acid 2-[ (3, 4-dinethyl-phenyl)-am de]
30 5-hydroxyam de 107. 5- (4-Pyrimdi n22=yl - pi per azi ne- | -carbonyl)

-t hldophene- 2-carboxylic acid hydroxyam de 108. Thi ophene-2, 5-di carboxylic
acid 2-[(3, 4-di net hoxy-phenyl ) -anj.de].. 5-hydroxyam 35.109.

Thi ophene- 21 KL dj FEB’PBB%W‘%@'%@F‘EPX%LT pad Q&YBJ Wﬁwfﬁg@y@fﬂ@ﬁ -dapethyl-

5- hydr oxyani den¥319am@de}851 PCT/ EP02/ 06488 -25 110.

Thi ophene- 2, 5-di boxyl cid 2-hyd i d -[(4-neth - 2 t hyl -
henyl) - am bt 15BoPRts s gigtad At gnE s PR dmde]™

2- [ (4-di met hylsahjdroxyahedy/| ) - ami de] 5- hydroxyani de 5 112.

Thi ophene- 2, 55 di | ¢ ACi -y drio j =1.(410h | ) -

i dof 115, Lk oo e & g B e BT ok BTy i de
114. Thi ophenentidg- di car boxyl i ¢ acid 2- hydroxyani de 5-[ (4-piperidin-I-yl-

henyl ) - ani 10y, . : e PEohel Y o
o ?S.Vn?e Z[“Cgfjbo )§1§i%%ﬁe%egiz,a(c§caw&fyﬁaéaa i oppasRtagiidar bonyl ) -pip

i d 2- hydr bidyam BEPBend PRI HFOCTlibo Bl 2 CEORERSE FLFIPeHROCY 117,
Thi ophene- 2, 5-dlefylj-agidd]i ¢ acid 2-hydroxyam de 5-{nmethyl-[2-(4-nitro- 15
gr‘ ((a Bﬁ]lt(g/ |_ ?FTQ ﬁ,é, |_ ?g]r{g g@&égﬁ%?h&%&gﬁ}q@%h@ 2g<|:a%€(gnby?))5¥ilpleﬁdl%g—l4gcarb oxylic
acid methyl ester
116. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[methyl-(1-methyl-
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-(3-ethylamino-propyl)-amide]
5-hydroxyamide

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)-piperazine-1-carbonyl]-thiophene-2-
carboxylic acid hydroxyamide

30 126. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-triffuoromethoxy-
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-phenyl-
35 propyl)-amide]

129. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methoxy-propyl)-

amide]



119. Thi ophene- 2, 5-di carboxylic acid 2-di et hyl am de 5-hydroxyam de 120.
Thi ophene- 2, 5-di carboxylic acid 2-[(4-cycl ohexyl - phenyl)-am de] 5-

hydr oxyarwoe3a0i8i21. Thi ophene- 2, 5-di carboxylic acid 2- hy@cosmparniaes
5-[net hyl - (2- net hyl am no-et hyl)-am de] 122. Thi ophene- 2, 5-di carboxylic
acid 2-[ethyl-(3-ethyl am no-propyl)-am de] 5-hydroxyam de 123. 5-

[ 4- (2- Mor phol i n- 4-yl - 2- oxo- et hyl ) - pi pePfzi ne-1 -carbonyl] -thi ophene-2- 25
car boxyl i c aci d hydroxyam de 124. 5- (4-Di methyl carb anoyl net hyI pi p
erazi ne- -car bony -t hi_ophenpe-2- car bo [ c aci r ox 5. 5-
[ 4- ( 2- O(O 213} peifﬁm%eae@»ﬁ: f%@?’j‘/ﬁﬁ. per az? af B%ﬁ@f’f()% gﬁﬁé e-2-
carboxyl i c acisdhytdixyidei de 30 126 Thi ophene 2 5-di carboxylic acid

2- hydr oxya of. xy- bepzyl a

Thi ophene- g]lgledl gé"r"@&&? g (éar ’iylﬁydr &%%m dgq gf%%%%nennnooﬁ/ Yl%enzyf ani de)
128. Thi opheneS—Eydiod)ra@adboxyl ic aci d 2 hydr oxyam de 5- [(1 met hyl - 3- phenyl -

35 prapyl) de i;uaqg i RC 15[ (2= ey de
5- [(S%Orret ho%ﬂ pr]glﬁ ?‘ene ) 03/011851 o T P T 00 !
Thi ophene- 2, 5-agpi¢ boxyl ic acid 2-(4-chloro-benzyl am de) 5-hydr oxyam de

131. Thi ophm@ 2ThidhheRd-pBxditdrBoRgicd adid [2-hydregpinyilansnet-nedthyltutylpmi de]
5- hydr oxyam de 5 :I] Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-1(1- et hyl - 9 - am de] 133. Thi ophene- 2, 5-di carboxylic acid

2- hydr oxyanisig 5Tb(obh€ﬁé-h;5Ld1barbyky)lm aaldlzed]ylabﬁide 5Ttyidopiyemede2, 5- di car boxyl i c
aci d aI I ?lnll?%] d%B{ﬁPﬁédg Q)gy(?‘@]rggx}}g 135, dhi op@efpleg %ngtﬂg,lcgﬁ@g%ﬂg aci d

2-[ (1,

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)



S5- hydroxyani de 136. Thi ophene- 2, 5-di carboxylic acid 2-hydroxyan de
S-propylam de 137. Thi ophene-2, 5-di carboxylic acid 2-sec-butylam de
5- hydr oxywiniode118388. Thi ophene-2, 5-di carboxylic acid 2- butgirarozies4ss
5- hydroxyani de 15 139. Thi ophene-2, 5-di carboxylic acid

2- (3, 4-dichl oro-benzyl am de) 5-hydroxyam de 140. _

Thi ophene- 2, 5-di carboxylic acid 2-(2, Hchl or o- benzyl am de)

5- hydr oxyam de 141. thi ophene- 2,05- dlhcgr boxylic a(1:|4(21

2-(2,3-difl o- | am, de). - hydr gxya e . _
t hi( ophene- 2%%? di ﬁ%ﬁi@ﬁq?g‘%ﬁﬁrﬁo’ﬁfz- c?ﬁlér o- -gwégﬂ%wﬂé) 5-hiyeRtry4mi de
143. t hi ophenetrtifl®rethetaybbsngyi) anaided 2- ( 3, 4- di met hoxy- benzyl ani de)

5- hydr oxyam de 144. thi ophene-2, 5-di carboxylic acid

2- (3, 5-diflyoro-benzyl am de) 25 5-hydroxyam de 145. _
t hi(ophene- Z%B%oxyl ic acid 2-[(2-anino-phenyl)-anide] 5-hydroxyani de

146. thi ophene-2, 5-di carboxylic acid 2-[4-(2-am no-phenyl car banoyl ) -

benzyl am de] 5- (benzyl oxy-am de) WO 03/011851 PCT/ EP02/ 06488 -27 147.

t hi oghsgne- 2}1%-8& *’c“é?‘%%’%@l g it thatdesrrberain the sanledhynd (wing known
trifluoronenmthods @ndestiibedain the [Esanlee(e k6 id sﬂaﬂg{i@iﬂdﬁﬂﬁés%g&géii Sk @fli_nt ?hghat
described i €« | nd_usi ng known _ne S as .
literature %’Jg I?Préléls%fa 81?1 5 déﬁpﬁghe%gﬁe@ée’ I—%‘Eﬂf%ﬂﬁ“mﬁ@?%’t ABdEAtder

Or gani schen&ﬁ@ﬁﬁ Beadions,dolthiVéiey &éohgdhc., NewtYaghy the foll¥wiagicempeagdd ons,

. . q
John Wley & d B&d -t b oW ng conpounds are prepare
and char a%:/t er%g%ar\?\,i ?lﬁ ﬁ}léi (AF%Q?@IWZ{%P !1) (4- benzhydryl - pi perazi ne- |

-carbonyl) -N hydroxy-benzanm de 149. _
N- hy drooxy - Ni4gyr i4qi4rbeazu;tdmtlbl}dérahﬁeqpmmly@m%d}é&-benzamide

TR L TEE S L -

150.  N-benzyl-N'-hydroxy-terephthalamide
151.  N-cyclohexyl-N'-hydroxy-terephthalamide
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'-indan-1-yl-terephthalamide
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



152. N-cycl opropyl - N - hydroxy-terepht hal am de 15 153.

N- hexyl - N - hydr oxy-t er epht hal am de 154.

N- hydr oxywi 03 8t88et hyl - but yl ) -t er epht hal am de 155. PCT/EP02/06488
N- hydr oxy- N - phenet hyl -t er epht hal am de 156. N hydroxy-N - [2-

(4- nmet hoxy- phenyl) -ethyl] -terephthal am de 157.

N- ( 3-chl or o- benzyl )-N - hydroxy-terepht'l‘?&l'an‘i de 20 158.

N- hydr oxy- N - ( 2- met hoxy- benzyl ) -t erepht hal am de 159.

Niﬁﬁdﬁéiﬁrﬁ % §$%@&g%£%?%ﬁ§§@%§h§82¥ﬂ%%&ﬂ}%gﬁﬁggﬂ§W$Bhthalanide 161.
N- hydr oxy- N1754 N-hf,rdmydﬁe(ﬂhnkﬂﬂ;a]mﬂfgiy} etiwl) eplephiabamide 162.

Ny oy N nadir iy - QR LR ETIRR AT, Cpp ey

di oxol -5-yl nethyl -N - hydr oxy-ter epht hal ami de  165.

N- hydr ©xy- 4-gkéal E Reiy! - pi perazi ne-1-carbonyl ) -benzam de 166.
N- (3, 5-di ne ~henz N - hydr oxy-terepht hal a

y m. de
N hydr oxy- NENQQ@FQ%BE@%EQVHﬁ% %9cqeﬁ@HWFﬁan%ﬁﬂagwgéﬂf&@mnnwm@aoﬁcety|-pip
erazine- | tka&mhemydn - N-hydroxy-benzam de 169.
N, N-di butyl - N - hydr oxy-t erepht hal am de 170. 4- (4-benzyl-piperidine- |
- car bonyl ) - N- hydr oxy- benzam de 171. N hydroxy-N - [2-
(1- et hyl - ppMTBlis ehidelP uydd) forahbyuhntitative péteiminativaef c§fpPoxic effects or in

N (2 cyci onahd chryraeiyRh EhtunGheal . A, ek oh chpes so e
PCT/ EED2/ 06 288w Ieggazglymm salt MTT to purplZ formaz:?n crystals by metabolic active cells.

N- hydr oxy- Npof detBd, BROYiBIadei!| £.91, RYd1), 7.1 RRhBRIIAf 9?(19@51113-1118.
N- hydr oxy- N - ( 2- met hyl'sul fanyl “et’hyl Y-t er epht hal am de ~~176.

N- hydroxy-N - (tetrahydro-furan-2-ylnethyl)-terephthal am de 5 Exanple 17
Eval uati on qfhe%limhg pecsteauﬂa:um effotmed: GEHT-20 rct@]ma(hﬁﬁiah dolohecagdinéiie celbnpounds

of the inventjon MIT is nt e det ation of
cyt ot oxi ¢ ef'ft jc sereorcu%twate %%%ﬁ %gezél{%f o‘f“llvﬁa(%]ﬁan&?ﬁ géd“? assay
i s based on Pehiillgh e@@amabﬁtr;ptemym@ Vet ﬂmwssagtthazeﬂls iwene scatled MT3B4t welpur pl e
formagzan cr 3{)??&@5], §06)¥eﬂg‘f>tem,'iﬁ tAC Y EmEBbS The next day compounds (dissolved

10 mM in DMSO) were added in various concentrations ranging from 30 uM to 1.5

nM. After 5 days the MTT assay was done mainly according to the instructions of
the manufacturer (Cell proliferation kit I, MTT, fom 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 hrs at 37 C, 5% CO2. During this incubation
time purple formazan crystals are formed. After addition of the solubilization
solution (20% SDS in 0.02 M HCl) 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
activity in the sample. The decrease directly correlates to the amount of purple
colour resulting from the solubilization of the purple formazan crystals.
Determination of IC50 was done using XL-fit.



For details, see Rubinstein, L.V., et al., J. Natl. Cancer Inst. 82 (1990)
1113-1118. The follow ng procedure was perfornmed: HT-29 cells (human col on
car ci nomewoeBlo1185i ne) were cultivated in RPM 1640, 2.5 Y%PECEPOR0dIRS

Gutam ne, 100 u/m Penicillin, 100 ug/m Streptonycin. For the assay the
cells were seeded in 384 well 15 pl ates, 900 cells per well, in the sane
medi um The next day conpounds (dissol \re?éP 10 MM in DVBO were added in

vari ous concentrations ranging from30 uMto 1.5 nM After 5 days the MIT
assay was done mainly according to the instructions of the manufacturer
(Cell proliferation kit I, MIT, fom Roche Ml ecular Biochemcals). In
brief : MIT | abeling reagent was addefhileia final concentration of 20 0.5
ng/ M, added and incubated for 4 hrs at 37 C, 5% C02. During this

i ncubati on —tiwe—purpleformazan—erystals—areformd—AH-er—addi-tion—of the
sol ubi l'i zatj on sdlomipcmmdé 26%rEbSte thiQin®entidHC ) t he mﬁ)tléfzméb[mm]cubat ed
overnight at 37 C, 5% I ful m xing pI ates wer asured |n
Vi ctor 2 (seganhi-ng— nc%é .Iﬁgtl? Iﬁfq&ﬁww.’r’eter, Wa-ae) al(?%gs rR—25 A
decrease .i n| nunber of leﬁxwgpbelbleor&]sul ts in a decrease i 0.9he total
metabolic Jactivity |n tﬁfaniﬁlm%%@ decrease d| rectly co(y@pl ates to the
anount of pgprptre—ecototr—resurttng offt he—sottubittzation—ofr—the—purpl e
formazan criystals. Deterni #gemple of |1 C50 was done |using X10.83t. WO
03/011851 PRCT/ EP02/ 06488 Exal%Ble-Ii@bN% d3 Corrpounds acdor di ng t®0d his invention

r\r\r\

| C50 HT29 384 {M—Exampie—15,—No; 02— Exanmptie 15 —No. 816

Exanmpl e 15, No. 104 0 04EE?<@1?1§I1§’§0094)5 Example 15, No. 9397 05 Exarrpl e
15, No. 94 p. 07 Exarrpl e EkBmpha5, 88. 68 07 Exanple 2|0.11 Exggpl e 4 0. 14

Exanpl e 15, D e No. 139 017 T
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
Compound 2a 25 100
2 Anhydrous Lactose 73 35
3 Croscarmellose 6 8
Sodium
4 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 20% Povidone K30 Solution
(Item 4).



Exanple 18 5 Tablet fornulation ItemIngredients ng/ Tablet 1 Conpound 2a
25 100 2 Anhydrous Lactose 73 35 3 Croscarnellose 6 8 Sodium 4 Povi done
K30 5 6 WwWOMagmssi um Stearate 1 1 Total Weight 110 150 Cecpaeozioadss i s
described in Exanple 2. Procedure: 10 1. Mx Itens 1, 2 and 3 in a
suitable m xer for 15 mnutes. 2. Ganulate the powder mx fromStep 1 with
20% Povi done K30 Solution (ltem4). W80603/011851 PCT/ EP02/ 06488 -30 3.

Dry the granulation fromStep 2 at 50 C. 4. Pass the granulation from Step
3 through a suitable mlling equipment. 5. Add the Item5 to the mlled

gr anul at i on3st epPay theprarulation frammitend #30° G5, Conpress the granul ation from

Step 5 on agsuit phdsehdsranslatidn Eost Step 3 Ralbagk peaitablemding eiipment! es &
Practi ce of _Onco I1ta, Jr mann, Steven A.

I . vingent, T. . cerSanuel . I
Rosenberg; Bth Eé‘%,gx}ﬂ? %ﬁflr%ctBtﬂP‘? rstHiEtrEeR %@W?@%Hﬁl&% veyl ,
"Met hoden deér O Ganipgedscine gtheuihton Boor e honmsulverle prgss. Stuttgart; Organic
Reactisons, John Wley & Sons, Inc., New York Houben-Wyl, Methoden der
organi'schen Chem e, Vol. XV/1 and XV/2 Koyanm, Y., et al., Blood 96 (2000)
1490- 1495 Marks, P.M, et al., J. Natl. Cancer Inst. 92 (2000) 1210-1216 15
Janda, M, @lst 8fRefefdnles Prep. and Proced. Int. 3 (6) (1971) 295-297

Cancer: Principles & Practice of Oncology, Vincent T. DeVita, Jr., Samuel
Hellmann, Steven A. Rosenberg; 5th Ed., Lippincott-Raven Publishers
1997
10 Houben-Weyl, “Methoden der Organischen Chemie, Georg Thieme Verlag”,
Stuttgart; Organic Reactions, John Wiley & Sons, Inc., New York
Houben-Weyl, Methoden der organischen Chemie, Vol. XV/1 and XV/2
Koyama, Y., et al., Blood 96 (2000) 1490-1495
Marks, P.M., et al., J. Natl. Cancer Inst. 92 (2000) 1210-1216
15 Janda, M., et al., Org. Prep. and Proced. Int. 3 (6) (1971) 295-297
Rubinstein, L.V., et al., J. Natl. Cancer Inst. 82 (1990) 1113-1118
US 2,680,731
US 5,369,108
WO 98/55449
20 Holba, V., et al., Z. Phys. Chem.(Leipzig) 262 (3) (1981) 445-448



Rubinstein, L.V., et al., J. Natl. Cancer Inst. 82 (1990) 1113-1118 US
2,680,731 US 5,369,108 WD 98/55449 20 Hol ba, V., et al., Z Phys. Chem
(Lei pzi g)wDa3/0{B51 ( 1981) 445-448 WO 03/ 011851 PCT/ EP02/ 06288/EP03164Rat ent
Clains 1. Conpounds of formrulal OO A HONNR2 HR1/ (1) wherein A 5
denotes a phenyl ring which may be unsubstituted or substituted by 1, 2 or
3 substituents independently selected3lrom a hal ogen atom an

(1-40Qal kyl -, trifluoromethyl-, hydroxy-, (1-4C)al koxy-, nitro-, am no-,
(1- 4Calkylamno-, di[(1-4C alkyl] -amno-, (1-4C)al kanoylam no, a (1- 10
3C) al kyl enedi oxy-group or an acyl Mﬂw 0O denotes or a thiophene ring
whi ch may be unsubstituted or substituted by 1 or 2 substituents

i ndependentl|ly sel ected, fr a hal ogen atom an (1- 15 40 al kyl -,
trifluoromethyl E?W?HPW&T@?SC) al koxy-, nitro-, amino-, (1-

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

30) al kyl enedi OXYp gr oup—ex an a@yl group, and Rl and R2 are the sane or
different fromeagh nd are WD 03/011851 PCT/ EP02/ 06488 - 32-

ey

wherein

5
denotes a phenyl ring 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-, nitro-, amino-, (1-
4C)alkylamino-, di[(1-4C)alkyl]-amino-, (1-4C)alkanoylamino, a (1-
10 3C)alkylenedioxy-group or an acyl group,

or

®

denotes or a thiophene ring which may be unsubstituted or substituted by 1
or 2 substituents independently selected from a halogen atom, an (1-

15 4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, nitro-, amino-, (1-
4C)alkylamino-, di[(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)al kyl group which may be
unsubstituted or substituted with 1 or several substituents independently
sel ect ed wopeniashal ogen atom hydroxy-, nitro-, am no gr oRPT/ERODO64RY a
carbocyclic group or by a heterocyclic group, and wherein at a chain length
of larger than 2 atons one or several non adjacent atons nmay be repl aced
by oxygen, nitrogen or sulfur atons, aAd-wherein 2 atons nay be bound

toget her by a double or triple bond; 10 a carbocyclic group; or a

het erocyclic group; or R and R2 together with the nitrogen atomforma 3-6
menbered ring Ydéﬂg O%%nt ai n addi ti onal heteroatons independently

sel ected from ;nbltahe]geﬂrbrm»byg&hecaﬁldlw)aﬂqrtgroapdihwh ch may be annul ated by a
carbocyclic 15 roup or t er.oguc r n

unsubstituted o E%swstl%ftgt&peg Of g‘ﬁbShhﬁe(g gggs'?l ?u‘g’%ﬁtvg n%%rs)tgﬁl rétrslt |y

sel ected from amkiap@gienﬂy sdlezhad mn(alhaiogfal dtgm, hydnoxy+ mif%rrémmﬂ gIOURydr oxy-,

(1- 4C) al koxy-, b b gﬁgtléyd 1@ bah kyl oxy-, aryl oxy,
(1- 3Cral kyl ened) BQ‘?‘’“"Cb‘g@'lrdg{-éé tip of by % Rethi0cy k‘f}% ani no-, di[(1-40) al kyl ]
am no-, (1-4C)al kanoyl am no- or 20 an acyl gr oup; their enantioners,
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2. Conpounds of formula ording to cl al m el n 25 is thiophene,
and R is hydro ?Feah?fow nﬁaé’ e IfRl Weo’%'g%ﬂl Fl& ﬁg {8 ¥pounds of

formula | according to clains 1 or 2 wherein R2 is benzyl or substituted

penzyl. VIO 03/ 0148k’ RO I3 R omnd fodtmdBIRANBE AhrfieboNA |

according to cl a erern i's thiophene a together with
t he nitrogen atemrboomiagmuperazin or piperidine ring which may be

substituted by %?B&Eroc?&ﬂ%?&ﬁf yl or phenyl 5 whereby the phenyl groups
can be substitute
or Rl and R2 together with the nitrogen atom form a 3-6 membered ring
which may contain additional heteroatoms independently selected from
nitrogen, oxygen and sulfur, and which may be annulated by a carbocyclic
15 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 (1-4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, aryl-,
hetaryl-, arylalkyl, arylalkyloxy-, aryloxy, (1-3C)alkylenedioxy-, nitro-,
amino-, (1-4C)alkylamino-, di[(1-4C)alkyl]amino-, (1-4C)alkanoylamino- or
20 an acyl-group;

their enantiomers, diastereoisomers, racemates and physiologically acceptable
salts thereof.

2. Compounds of formula I according to claim 1 wherein

@

25 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.



5. Conpounds of fornmula | according to claim1l selected fromthe group
consi sting of Thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[ (naphtweloan1Bs1 yl met hyl ) - am de] 10 Thi ophene- 2, 5- di car lreTyHPOT0E8S d

2- hydr oxyam de 5-(4-trifluoronethyl- benzylam de) N-hydroxy-N

- napht hal en- 1-yl nmet hyl -t er epht hal am de  Thi ophene- 2, 5-di car boxylic acid

2- (3-chl oro- benzyl am de) 5- hydr oxyamni d@ - Thi ophene- 2, 5- di carboxylic acid
2- (3, 5-di net hyl -benzyl am de) 15 5-hydroxyam de Thi ophene- 2, 5-di car boxylic
acid 2- hexyl am de 5-hydrgxyam_d Thj.ophene- 2, 5-di carboxylic acid 2- |

(1, 5- di met Hl - r@%ypyurséﬁﬁéqrm%%ﬁwi@ﬁi@/gm fgaémrhwbﬁfﬁﬂhe- 2, 5-di car boxyl i ¢ acid
2- hydroxyam de 5-[(2-phenoxy-ethyl)- 20 am de] Thi ophene-2, 5-di carboxylic
acid 2-(3,5-diret hyl -benzyl am de) 5-hydroxyam de ,

Thi ophene- 2ar boxylic acid 2-(3,5-bis-trifluoronethyl-benzyl am de)

5- hydr oxyam dé* 25 Thi ophene- 2, 5-di carboxylic acid 2-(3-brono-benzyl am de)
5- hydr oxyam hi 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

I ohene-2. 5, s R0 ke gupabsnevlar sl ntudganyan do vo

. 2, 5- oxyli Ci
(3, 3- di pheny! - peraRiPEydiagagwhich mpy WQ?HtH@ﬂWi %BWE?(P&?Z},Y%%PE é’ﬂ’ﬁ{%}w ic
aci d 2- (3, 4-di chhaesy ePavhAF6le)s cabbbyubsttitedni de 5
Thi ophene- 2, 5-di car boxyl'i ¢ aci d 2- hydroxyam de 5-[(1-phenyl-ethyl)- am de]
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-
ylmethyl)-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) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(3,5-dimethyl-benzylamide)
15 5-hydroxyamide g
Thiophene-2,5-dicarboxylic acid 2-hexylamide 5-hydroxyamide
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 carboxylic acid 2-hydroxyam de 5-(3-trifluoronethyl -
benzyl am de) Thi ophene-2, 5-di carboxylic acid 2-hydroxyam de
S-[(1-netwplosjoetsyl ) - 10 ani de] Thi ophene- 2, 5- di car boxyl i c PaTIRP02/06488

2- heptyl am de 5- hydroxyami de Thi ophene- 2, 5-di carboxylic acid

2- hydr oxyam de 5-[(4-phenyl -butyl)- anlde] Thi ophene- 2, 5- dlcarboxyllc acid
2- benzyl ani de 5- hydroxyam de 15 Thi opBéne- 2, 5- dlcarboxyllc acid

2- hexyl am de 5- hydroxyanide Thlophene 2, 5- dlcarboxyllc acid
2-(3-f|uoro-benz am de) 5- hy yanlde hi ophene- -dicar boxyl i, acid
2-(2,4-difluor ol ﬁE??ea chSar 9dr ox§& ﬁ];] (bpihenyl- BIOH% g?yl ic
aﬁld ﬁ [ (2- bgnzyl5¢@ﬂﬁﬁybnﬁkhyl) am dej 20 5- hydr oxyam de

Thi ophene-2, 5 (4 bro benz

Thi ophene- 2, 5- d B@%%# hydro%@gnlde é(?@{%@@@ﬁ% é%%%éﬁp enyl)
ethﬁl] -am de} Thloﬁﬂedamamﬁuﬁlcarboxyl|c acid 2-hydroxyam de 5-(4-nethoxy-
25 be zylanlde) @hﬁ ar boxyl i .

2-(2, % di chl oro- %ﬂhzgg?%géﬁ?§5 ydroxyar%cl(‘ﬁﬂﬁ 383 %ne glgﬂ§PJ5?%&xyllc
aci d 2- hydr oxyam deam®idel 3- phenyl - propyi ) - ani de] 30

Thi ophene- 2, 5- dirgRypRexyh |5Cd1@£’ngy%t( Zacit dp fHydRyx9amenez 5 -g8dtdfhoromethyl-

5- hydroxyanlde Thloghen % di car boxylic aC|39 -(2- ffﬁoro benzylghlde)

5- hydr oxyam de Thi 5-di carboxylic acid 2-hydroxyam de

5-[ (napht hal en- Ihlozphe@é ta;ngJcabmd&l]: 3fzidrhaplleneramide dibefdt-noethflitexgsi d
2-hydgpxyan1de 5-(3- nggﬁy benzyl am de) Thi ophene-2, 5-di carboxylic acid

2-(2,6-difl uoro- ben de) 5-hydroxyam de. WO 03/011851 PCT/ EP02/ 06488
-35 Thiophene-2,5-dicarboxylic acid 2-heptylamide 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(4-phenyl-butyl)-
amide]

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-
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]
35 Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-methyl-benzylamide)
Thiophene-2,5-dicarboxylic acid 2-(2,6-difluoro-benzylamide)
5-hydroxyamide.



6. Process of manufacturing conpounds according to clainms 1 to 5 by
reacting a conpound of fornmula IIl OO A R3-OOCH (IIl) 5 wherein A has

t he neaniwg@ odeiisaed herei nbefore and R3 is (1-4C) al kyl QIPCEEPINIE4BS an
amne of the formula HNRLR2 in the presence of an activating agent,

wherein RL and R2 have the neani ng defined hereinbefore to give a conpound
of formulall OO A R3-ONR2i RI-331) 10 which is reacted with
hydroxyl am ne in the presence of a suitable base, whereafter the obtained
conpounds of formula | are converted in its enantioners, diastereoisoners,
racemat es or physiologically-acceptable salts. 7. Medicanents containing as
active ingregdi epf}bgesaopﬁaﬁ@@adnﬁg cb@pouhds dccordimpandlangs L ¢o Bbareustidigao 5 in
adm xture mnth I%g%@ g%lcallﬁ acceptable 15 excipients or diluents. 8.
Use of a conpo ™ Y30 ains 1 to 5 for the preparation of a

medi cament havi ng hi stone deacetylase (HDAC) inhibitor activity. 9. Use of

a conpound accondi ng | ai np8 as an inhibitor of cell proliferation.
5 wherein A has the meaning defined hereinbefore and R; is (1-4C) alkyl group

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

compound of formula II

) O
R3—O /N—-RQ
10 which is reacted with hydroxylamine in the presence of a suitable base,

whereafter the obtained compounds of formula I are converted in its

enantiomers, diastereoisomers, racemates or physiologically acceptable salts.
7. Medicaments containing as active ingredients a compound of formula I
according to claims 1 to 5 in admixture with pharmaceutically acceptable

15 excipients or diluents.

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

9.  Useofa compound according to claim 8 as an inhibitor of cell proliferation.



