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rl r-1 (57) Abstract: GROPOATICOPICARBGXTRICACID DERIFEAHVESA, Rt and 0 O R2
- have the neanings defined in the specification, process of M manufacturing
t hese conpounds and nedicanents with 1-1DAC A (1) inhibitor activity
cont ai ni ng sudhe a invengmu nctlatesiO4b] [Redrztic Rilicidboidic ervbidr ROQGIvAD 03/ 011851
PCT/ P02/ 06483 ARGMEL ) RCARRON | €eAGH RIEERLYATL VES.cEMifient | on rel ates

Lo, 2o LSO L LIS TG, b e TR Aol yyeccemt ol
' treatment of the human or animal body. The invention also relates to processes for
-5 the manufacture of said dicarboxylic acid derivatives, to pharmaceutical
compositions containing them and to their use in the manufacture of medicaments
of use in the production of an anti-cell-proliferation effect in a warm-blooded
) - animal such as man. '

Backeround of the Invention

10 Transcriptional regulation is a major event in cell differentiation, proliferation, and
apoptosis. Transcriptional activation of a set of genes determines cell destination
and for this reason transcription is tightly regulated by a variety of factors. One of
its regulatory mechanisms involved in the process is an alteration in the tertiary
structure of DNA, which affects transcription by modulating the accessibility of

15 transcription factors to their target DNA segments. Nucleosomal integrity is
regulated by the acetylation status of the core histones. In a hypoacetylated state,
nucleosomes are tightly compacted and thus are nonpermissive for transcription.
On the other hand, nucleosomes are relaxed by acetylation of the core histones,

B with the result being permissiveness to transcription. The acetylation status of the

' —} 20 histones is governed By the balance of the activities of histone acetyl transferase
o (HAT) and histone deacetylase (HDAC). Recently, HDAC inhibitors have been
found to arrest growth and apoptosis in several types of cancer cells, including

colon cancer, T-cell lymiphoma, and erythroleukemic cells. Given that apoptosis is a
crucial factor for cancer progression, HDAC inhibitors are promising reagents for

25 cancer therapy as effective inducers of apoptosis (Koyama, Y., et al, Blood 96
(2000) 1490-1495).

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

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

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




activity such as anti-cancer activity and are accordingly useful in nethods
of treatnent of the human or aninmal body. The invention also relates. to
processes for -the manufacture of said dicarboxylic aci d4Becihkaitfes, to
pharmaceutical conpositions contain[gg themand to their use in the

manuf acture of nedi canments of use in“the production of an
anti-cell-proliferation effect in a warm bl ooded aninmal such as nman.
Background of the Invention 10 Transcriptional regulation is a major event
in cell df#sawshegenttpend thptesriamegrampae dicarhgxylpagid deiigatives persessiqoti- onal
activati ] | J ination_.and for this
eason 1 g edibn BroR AR HER ALThPETpiEhl odf IR YREH P ThenREcd cne o
its regulrefemnyestBatiarin® e thddy 0bnipeuridd hb e HDY AT @fsbiksrygdttialtyer ati on in the
tertiary structure of DNA, which affects transcription by nodul ating the
accessibility of 15 transcription factors to their target DNA segnents.
NucIeosoqﬁﬁcﬁgﬁﬁggfﬁﬁIh§P“hﬁgulated by the acetylation status of the core
hi stones ™ Th state, nucleosones are tightly conpacted and
t hus are nonperm ssive for transcription. On the.other hand, nucl eosones
are rel ayedolingeal ikalshen o?ihetihﬁenﬁi%%é?é X ROFRed c&h%&nﬁ?@ffo‘?ﬁﬁiél bei ng
perm ssiveness to transcription. The acetyl'ation status of the. 20 hi stones
is governed by the balance of the activities of histone acetyl transferase
(HAT) and hi stone deacetyl ase (HDAC). Recently, HDAC inhibitors have been

\ growt N\and,Qpopt osi s in several types of cancer cells,

i ncluding colg anker ~cell lynphoma, and erythroleukemc cells. G ven
- ctor for cancer progression, HDAC inhibitors
‘are prom si ndgdreagents fﬁr/ 5 cancer therapy as effective inducers of
apoptosis (Koyama, Y., e 1aI., Bl@pd 96 (2000) 1490-1495). Several
structural classes of HDAC inhibitors. have been identified and are revi ewed
in Marks, P.M, et al., J. Natl. Cancer Inst. 92 (2000) 1210-1216. Mbre
speci fical | wherMp 98/ 55449 and US 5, 369, 108 report al kanoyl hydroxamates
with HDAC 30 inhibitory activity. 14 Decenber 2005 -2 It has now been
found that _certain aromatic dicarboxylic acid derivatives possess anti -

cell -pro)iferation properties which are -nore potent than those in the

- af orement i references- Furthernore, these conpounds have HDAC
inhibitoNy activity.

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

and
RI and R2 are the same or different from each other and are

a hydrogen atom;

a branched or'unbranched (1-14CJalkyl group;
which may be unsubstituted or substituted with 1 or several substituents

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




Description of the Invention According to a first aspect of the invention
there is provided conpounds of formula | HOON N-R2 R wherein denotes a
t hi ophene ring which may be unsubstituted or substitut ed*Bspembep00p
substituents independently selected froma hal ogen atom an (14C)ai kyi -
trifluoronethyl-, hydroxy-, (1-4C) aikoxy-, nitro-, am no-,

(t-40C alkylamna-, dif (I-4C al kylJ-am no- or a (1-4C)al kanoyl am no, a
(1-3C) al kyl eaedi oxy--group or an-asyl grot;p, and R and R2 are the sane
or different fromeach other and are a hydrogen atom a branched or

- unbranched (1-14C)al kyl group, which may be unsubstituted or substituted
. wWith | or several substituents i-ndependently selected froma hal ogen

atom hydroxy_, nitro-. am no coup ; 14 Decenber 2005 -2a a carbocyclic
group which may b pn-aromatic ring systemw th 3-7carbon atons

sel ected from c¥ e’b‘iﬂ'&ﬁﬁr OURcycl obutyl, cycdopentyl, cyclohexyl or
cygohgptyl © whi cg ivdichnsap diei 4 ubﬁd:@ﬁatﬁ:uﬁﬁg 'Lsirr]stt%n@dvi@n)’:’:-?cargon Qfo(n% 40 al ky!
substituents indepgrgen al qgen. atom .an. (1- a -
trifluoro-nethyl- Qﬁ rotﬂloYn %?égé%?gr Ié’% eflty?;p KA, y
phenyl al kyl ok -, 8 (1-3C) al kyl ened| oxy- nitro-, amno-,

(1-40) al kyl ani no- . di ((Vﬂmﬁqé)lﬁis&wtitﬁd&iilaﬁsubs&med‘l@ P'z‘f@.ﬂ%ﬁ&m g, O7_an ary|

- group, and mhlch may;, h roup ch may be an
aryl group sel ected fro%&foeﬁapn Ys o6 38%’(“?137&“?%%‘?8 . 41 s"@ﬁ t:ut ed or

f]u|b5t ituted by 1, I2 dﬂﬂaomnmsthﬂ-uentlerdraxyl-depe(rld?])alkgxys,el ephagl,f rom a

SR o b el s A 5Ol iy
4C)alkanoylamino- or an acyl - group, and which may be
annelated by a phenyl group.

or which may be an aryl group selected from phenyl or naphthyi

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

or a heterocyclic group,

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




phenyl oxy, (I-3C)al kyl enedioxy , nitro-, am no-, (1- 4C)al kyl am no-,

di [ (1- 4C) al l g4] am no-, (1-4C)al k4noyl a vino-, carboxyl-, carboxyal kyI or
an acyl - group, or a heterocyclic group, whi ch may be & Pormbsr¥Rat is ring
. system sel ected from piperidinyl, norpholinyl, pyrrolidinyl, piperazinyl,
tetrahydrofuranyl, which is unsubstitat ed or substitut ed by 1, 2, or 3 .
substituents independently selected,froma hal ogen atom an (1-4C) al kyl -,
trifluoro-nethyl-, hydroxy-, (1.° 4C)'%\l?*koxy-, phenyl, phenyl al kyl ,

phenyl al kyi oxy-, phenyl oxy, (1-3C)al kyleneliaxy-, nitro-, amno-,

(1-4C) al kyl am no-, dir (!l al ky| ] am no - 4C) al kanoyl am no, or an acyl -
group, and which may be WIH% g%i W“‘%ﬁg‘&ﬁ I°f0$“bﬁé%1‘aﬁdyb¥ lgr%upf 3to form
e.g. a tetrahydrorhi nolsubmmdm&st eleyadentbosdicredl fréve Dhalogah Sudi, aindol e, or
which may be a hetaryl | ec ri fury! or
pyrrolyl, indolyl, qui noFQLI@ lﬁﬁl so%ﬁtlan%fnq‘%{hﬁy & irﬁ)er %8@@%@ ‘whi ch may
be unsubstituted or subdtEnyklidory phepdow F1-3¢Hlkdenedionys inittependent | y
sel ected froma hal ogenaaﬁﬁdsn, af1-4) @;ﬂd{ I -dl[(q,qojg_uéﬂ 2ambhy! (- hydroxy-,
(1-4C) al koxy-, pheuyl al I@j 1R ?é hen ¥ 1 BC al ky4ened| OoXy-, nitro-,

am no-, (1-4QC allcylam no- ?'l(a.ﬁu%ié ‘]LVL -, (I- 4C) al kauoyi am no, or
an aryl group. and wherei. n at a chain Iength of Iarger than 2 atons o’ne or

several noan@dsh&%ﬁmtaaa@ﬂ&ngmyo éﬁﬁhﬁq%moﬁéx%&eraﬂhb{:gﬂgger@: Sllllefur
ip

atons, and_wherei ound t doub
bond,. a c&FB8 q?ecre@f"ﬁgg’y\?ﬁgfﬁ’ RITOgRDAr § é’§ 1'f'éi‘bove or a heterCcyclic
group which is defined as above; or R and R2 together with the nitrogen

atom { or M audxRerlBTRA5 g nial BN BeediB Yy SLAIL: B boRRal het eroat ons

i ndependently sel ected from ni trogen, oxygen and and whi ch maybe
annul ated by a carbocyyclic group or by a heterocyclic group and which may
be unsubst & tarbed e group strichi it dafinkd/ashbo®s or 3 substituents

or a heterocyclic group which is defined as above;

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

their physiologically acceptable salts.

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

formula I

O : : 0]
HO—N’ N—R2
H /

R1 M




i'ndependently selected froma hal ogen atom an (14C)al kyl -,

trifluoronethyl-, hydroxy-, (I-4C)al koxy-, phenyl, phenylal kyl,

phenyl al kyl oxy-, phenyl oxy, (1- 3C)al kyl enedi oxy-, ni tr &% Peailsn2005

(1-4C) al kyl am no-, di((1-4Callcyllam no-, (1- 4C)al kanoyl am no- or an

acyl -group; their physiologically acc@ptable salts. Disclosed herein, there

may be an aromatic dicarboxylic acid derivative of the formulal 0 HON

. HNR2 14 Decenber 2005 -2c wherein denotes a phenyl ring which may be
unsubsti t wiheekior substituted by 1, 2 or 3 substituents independently

sel ected from a hal ogen atom an (1 4C)al kyl -, trifluoronethyl-, hydroxy-,

nitro-, amno-, (1- 4C al kylam no-, di[(1-4C) al kyl]-am no-,

(1-4C) al kqnoil ajri no, a (1- SC) al kyl enedi oxy-group or an acyl group, or

denotes or\a tH{iophene ring which nay be unsubstituted or substituted by 1

or 2 substituents independently selected froma hal ogen atom an (1-

4C) al kyl -, trifl udenoesataplieny! dnpscBisy ma (bénﬁ@@hiil@e@/cr,suﬁmtﬁ@dbyﬂz Becenber

2005 WO 03/011851_-3_ PCT/ EPO2/ 06488 am no-, (1-4C)al kyl am no-;

di [ (1-4C) al kyl ] - Bn§usitugpts aindependsnilyk selected) | faom no, hadogen atom, an (1-

(1-3C) al | cyl enedi y an R2 are the sanme or

S S R roRBeST thy BB (LA B Bgr gy &

different fromea ér an
unbranched (1-14CGGlakylangnoypdi[(h4Clalkylj-amino-, (1-4C)alkanoylamino, a (1-

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-

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




nay be unsubstituted or substituted with 1 or several substituents
i ndependent|y selected fromthe group consi sting of a hal ogen-, hydroxy
nitro-, amino-, carbocyclic- or a heterocyclic group, 10 Deprepbeud@dSei n at a
chain Iength of | arger than 2 C-atons one or several non adjacent C- atons
may be replaced by a correspondi ng nunber of heteroatons such as oxygen,
ni trogen ory, 63&&%¥1 and wherein 2 C atons maybe bound 5%9&}&%&m?y a doubl e
or triple bo a carbocyclic group; 15 or a heterocyclic group; or RL and
R2 together with the nitrogen atomforma 3-6 nenbered ring which nmay
contain additional heteroatons indepenslently selected from nitrogen, oxygen
and sul fur, and which nmay be annul ated by a carbocydic group or by a

heterocycllc 20 group _and @h ns tuted or sub tituted by 1,
2, or 3 substituents = FHadpE %@ﬂ@%§m§éwﬁ&t§§ﬁwldwvgp- &h)dsm  an
(1-4C) al kyl -, tri fl uevlemineha/(l-3C)alkpetedsny-gronplr 4C)cx] gtwgpy aryl -, hetaryl -

~arylal kyl, arylal kyl oxy-, aryloxy, (1- 3C) al kyl enedi oxy-, nitro-, anino-,
(1-40) al kyl am.np-, di[(1-4C) al kyl]am no-, (1- 4C)al kanoyl am no- or an

- acyl-group. 25 An alkyl group nmaybe e.g. pentyl, hexyl or 3-methyl-butyl. A

substituted alkyl group may be e.g. benzyl, phenethyl ,

t et r ahydr o- fuﬂammdrem&mdwdrd&fereﬁtﬁmhmhe&eﬂmd@w et hyI An al kyl group
where one or several non adjacent atom groups maybe replaced by oxygen,
nltrogen or suhﬂ#r atpns may be e.g. 3-isopropoxy-propyl or 2- 30

met hyl.suPf anyf: P #°F4 December 2005 WO 03/ 011851 PCT/ EP02/ 06488 4 An

al kyl group mﬁbﬁ@ﬂwdQY@#ﬁﬁﬁmﬁdyiﬁ@akﬁ&n@Pﬂﬁgdther by a double or triple

=_,ftr‘)r\gnd nay?e e. gn&whexlﬂmhb@mn&fhﬁpbﬂﬂ&h&dAwﬁarbogychwﬁdgﬁﬂﬁ&m&gybe ? c
n- ar icori r nt an
cycl ghgggnec cyc o%exe‘ﬁg] éédre&léld %rloglpg%égg) ‘?O\A/%Eﬁﬁ ] hgogen ngﬁ ?5teedaore’
substituted by f“‘?“m%?08ﬁgﬁﬁgﬁ?ﬁﬁé ?§°Wﬁ&éﬁéﬁﬁently sel ected froma
hal ogen 8t om  and (vhen$iB) il akghhin, lengthi bf lageothare 2 §-ktoms hope rod xgresal fdn 4C) al koxy-,
‘aryl -, hetaryl - adjacent C-atoms may be replaced by a corresponding number of heteroatoms

such as oxygen, nitrogen or suifur,

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

a carbocyclic group;
‘15 or a heterocyclic group;

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

may contain additional heteroatoms independently selected from nitrogen, oxygen

and sulfur, and which may be annulated by a carbocyclic group or by a heterocyclic
20 group and which may be unsubstituted or substituted by 1, 2, or 3 substituents
: ) independently selected from a halogen atom, an (1-4C)alkyl-, trifluoromethyl-,
hydroxy-, (1-4C)alkoxy-, aryl, hetaryl-, arylalkyl, arylalkyloxy-, aryloxy, (1-
3C)alkylenedioxy-, nitro-, amino-, {1-4C)alkylamino-, di{(1- 4C)achy1]ammo- Q1-
4C)alkanoylamino- or an acyl-group.

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

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

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




~arylal kyl, aryl al kyl oxy-, aryl oxy, (1-3C)alkyl enedi oxy-, nitro-, am no-,

(1- 40 al kylam no-, di[(1-4C)alkyl]am no-, (1-4C)al kanoyl am no- or an acyl

- group, 10 and whi ch maybe annel ated by an aryl or het afPtcegireo}lf5 to form
e.g.an indane or a tetraline, or it nmaybe an aryl group. An aryl group is

a carbocyclic conjugated ring system for exanple phenyl, naphthyl,
preferably mhlch may be unsubstituted or substl 1, 2 or 3
15 substi tugrrg,t s}q ndependently sel ected from a hal ogen &t g}rni:?gg)g%s

(1-4C)al kyl -, . trifluoromethyl-, hydroxy-, (1-4C)al koxy-, aryl al kyl oxy-,
aryl oxy, (1- 3C) al kyl enedi oxy-, nitro=4-am no-, (1-4C)al kylam n. o-,
di[(1-4C)alkyl]am no-, (1- 4C) al kanoyl am no-, carboxyl-, carboxyal kyl - or
an aryl - gro heteroc clic group maybe 20 a non-aromatic ri ng system
with 3-7 msrrbgg ‘@n‘éhe %%Bmﬁélﬁé hougt thpgthern racisedleererly berbsen from
ni trogen, oxygenbe apid-texinflor 2-hépsenykxanpl e pi peri di no, norpholi no,
pyrrolidino, piperazino, which nmay be unsubstituted or substituted by 1,
2, or 3 substl t#r%g CI néjue %ent |y sel-ected froma hal ogen atom an

(1-4C) al kyl - s "’tYh | -, hydroxy-, (1-4C)alkoxy-, aryl-, hetaryl-

aryl al kyl, ar yl al kyI oxy- 25 aryl oxy, (1-3C)allryl enedi oxy-, nitro-,

am no-, (1 4 C} alokyakamitic ring, sydénh (whth ﬂ-ﬁ)c&lblswa’co&m fR- eaca.t:(lﬁle 4fopldtanoyl am no, or
an acyl 5 grog!mohgage, Clgﬂexgﬁyopqg AGRG% gt %91 gpb%r }%mnﬁt &ryl group, .
to forme.g. tetr rochrnqglin tetr ﬁrm F*he or

di hydr oi ndol es“bé?t“ ? SPRSEtEPRft m&?PGﬁ%n 1% eﬁéééfﬁﬁ’ear %Gﬁsﬂtw@ 03/ 011851
PCT/ EP02/ 064881 - 8- %)ﬂbtlaryiﬂugpenmhyl-s lgidtdxps, 6@-&0)akoxs-, meybehedrybycl i ¢

: i_‘Q)nj uga{ ed ri ﬂ@laﬁ%tﬁﬂhmﬂ&ﬂi} ORGloxf' gm)lgﬁ(plgﬂegm%; or@tég, ndagg@dqdqm_t Ihy clhosen
“ff om ni rogen [ |ny |op eny
furyl or pyrro ,ﬁg‘%ﬁoafn Liéaﬁl% g}c@%%@glﬁl%“ﬁ ad”ﬂqnér BPstem | i ke

i ndol yI 10" qui Avs yipich @PYlP%aﬂﬁﬂ?t?f&YyﬂPﬂY Hhesayliseoppe forovrsadsdedaneiercad or

substit ut ed byetidline?, or 3 substituents independently selected froma
hal-ogen atom an (1-4QC) aI Kyl -, trifluoromethyl-, hydroxy-, (1-4C) al koxy-,

aryl al kyl oxy-, aryl oxy, (1-3C)al kyl enedi oxy-, nitro-, am no-,
(1- 4C) al kyl amoﬁg“%’ge%mﬁgmup-

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

: /} o A heterocyclic group may be.

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

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

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

or it may be a hetaryl group.




di [ (1-4C) al kylJam no-, (1-4C)al kanoyl am no, or an acyl group. Wen R and
R2 together with the nitrogen atomforma 3-6 nenbered ring which 10 may
contain additional heteroatons independently sel ected fippacahdermgen, oxygen
and sulfur, it may be e.g. piperidine, piperazine or norpholine. A suitable
value for a substituent when it is a halogen atomis, for exarrpl e, fluoro,
chloro, brono and iodo; when it is (1-4C)alkyl is, for exanp nmet hyl ,

et hyl , proﬁﬂm’“%l%propyl butyl, isobutyl, sec-butyl: RGEERIZ0EES g

(1-4C)al koxy is, for exarrpl e, 15 nethoxy, et-hoxy, propoxy, iSsopropoxy or
but oxy; when it is (1-4Calkylamno isgz. for exanple, nethylam no,

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

exanpl e, di met hyl am no, N-ethyl-N nethylam no, diethylan no,

N et hyl - N- pr SYRFEATHEFRP d cithersr5on finaamibarsd Cwﬂhemwﬂgaﬂeén(uasystdﬁ)-\aﬂhloaaoyl ani no
~is, for exanploeiwd hntﬁyhamSMep@aeitarm&@n frBﬁaQﬁ!régaﬁer Ofnd2QaBULY T am do;

C when it is (1 e X
et hyl enedi oxye%rg negg%;% ﬁﬁ ?‘}I‘-’qv\%eﬁ%-'rn%i s acyl ‘yl?%’?a%g B%‘;(“énpl e,
fornmyl, acetyl®® %f gp’g‘%ﬁﬁ' embéﬁz‘ﬁ%y SRInelengn Heqgalyl- (whick meeber r ed
embodi neft , Rlunsubstﬁyqui ogebstigndl B2, has3 afamtmefntst:ﬂ&pamamﬁr sh’ladtddl%mi na nore

pr efzgr r edI eri;(hﬁibg&ntamnmaﬂ S(1a4d)gkﬂ_4c&@h{§%heglrypugﬂy r% gdabl y, R is

- an aryl a [ r e.enz

substituted b)e{“#zanﬁyfo%d Qrg&x%aﬁ 3“‘%@%@?%%9’8” Hre- ouﬂ FP'A denotes a
t hi ophene ri n§Uetealkismingy (@riralkeroylamino, eompwigtspi n wherein this

thiophene ring is unsubstituted. -Most preferred are conpounds wherin two

uzr boxylic nmoigleh &S 2/ B2 Qgémer%th%%ﬁd 1{'§to& &@rga§ﬁmem%ereglrm vl;'l?a%emt es 30

-wnsubst i hut ed th| %ghenﬁ nant 1,0 I'aster eol somer

and ni xtlr es u‘i’f‘iﬂrg?eﬁé??‘éqﬂﬁlﬂ F’Sﬂe’é ‘Et%‘bﬁf‘énél&foﬁ@: 6¥7EeR omat i c
di car boxylic %ﬁ“&f‘lﬁémavbt?Stes?emlmt,h@efa@mﬁmmoﬂphdim al so part of the
invention. -6 14 Decenber 2005 Disclosed herein, there may be provi ded a

phar maceuti caly "Qm Q@Ju%}f smh& tv?h%ﬂﬂrm', asﬁzﬁo an gho]? (tgl C dl% rboxylic acid

~derivative of ormu aan‘B P9 al t
t hereof, as dé]’fl?‘?‘i’e Bromey dnigdes d’f’]@n lhlsa(és"@iﬂﬁ’ﬂ |15@rﬁ°rvmpla, methyl, ethyl,

phar maceut i cabtopylaisarepyh bhigl, Bobutwdtc-ortylowtien ity (1- 4‘[‘:1)31{&@@@5&@1@1@ may be in a
form subt abl eleﬁ:@ , @ftidky, @%ﬁbﬂ 8bgrdbds9ar b&t‘&:\(?; %@r{rﬂ'xﬁg a%BLoeIs, or capsul e,
en

for parenteral tio neoqu

incl u ntra
intramuscul ar, | nxt rﬁ\}c’ascu YEPUEY %ilyﬂagﬂg? dh) PgBY %F“E‘?’e gfrb 15 & &Fﬁm
~ suspensi on or sellividaneino  fsor fo optagle, adimethybmin, | dretld-Namethylamino,
diethylamino, N-methyl-N-propylamino or dipropylamino; when it is (1-

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

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

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

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

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

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




oi ntnment or creamor for rectal admnistration as a suppository. In general
t he above conpositions may be prepared in a manner using conventional

exci pients. The aromatic dicarboxylic acid derivative W#Decembar 25|y be
adm nistered to a warm bl ooded ani nat6-at a unit dose within the range
5-5000 ng per square neter body area of the animal, i.e. approximtely
0.1-100 ng/ kg , and this normally provides a therapeutically-effective
dose. A umitcleked ehdreimibets hmas e tabNigdd A phARSMERIH lcbm Hﬁﬁ@ﬂ 'Jilhia?“t ain,
for exanple 1-250 ng of active ingredient. Preferably a gal y dose in the
range of FORPHSGyARgaiogalifpHispdexylivweikrderivativaidfy thtosermulh | Lnecessari |y

be varie i a he. particul ar .rout e of

adri ni str &) fggr%%&gincgﬂ}' ﬁgc%tsa‘é'{/é:sra P?@érgciﬂ ?%%e%?ﬁ hggﬁg@r%ﬁl P Wik or di ngl y
t he opti nphardusagailpycdeptabiiedibrent oedatier.t Tike BEBEISitdORRY DU 4 Sodd €at i ng
any particul %i& ati eft Di,scl,osefl herein, there may be grovi ded an aromatic
di car boxy FY{ablg fqf oral pdmmisiration. for rxamplents a tabletsoredriswied forepasemibt or e f or
use in a pRELHRd @ t BRPL, t r. ' ody by therapy. It
has now bggn fouglfé]c%lﬁg% { he 518311”6,08%132&0 tu%e 1I|c1)tr§z[e}lléen Ialtzi g‘éﬁaﬁ%’lﬁcgﬁrpfi sess

ant i - cel | infpsidn)fag patdrivnsqiutipe stspessiovhbcémuisien et iopi@t adinatiaGen by gm their
hi st one d((anaget tI ase i nhi itora/} ctivi t}/. Accordingly the corr{)ounds of the
present i AVERtTon S P 0 rerddta HB’PIH'ES%FWSac?‘@af’ﬁl‘%@'-tlﬁéeﬁ?fé] heabayd on of

mal i gnant cofpdditfons AGEP TH BEtbYr ORHEP A et i |on may be
expected to gde, usef uf i nﬁ?ke e??@atgrrent o%é‘%ﬁ%%&ﬂ%ﬁo@‘fcﬁ‘%f%ﬁe

ant i - pr ol pioBage | diearbdylict acig aletivativeawily normallyhet adaatizendd of acemaers of the

breast, | l.on, _.rectu stonmach, pr te, bladder, pancreas and
ovary. 1 Hoes iR acGftede B BHT it rts SouftoGe perstimerin ety aree

i nvent i onofrehe pPESHESSe. tosiiindteRO 81 1DEI0 NG&dOthid &Jﬁ%ﬁ@g _@ﬁm hoi d

mal i gnancies and_14 Dea?(la)nbér 5%85_ -6a so igg’tugmoénss is%uch S cgird}:é?%onas and
sarcomas {hsrappucaly-effgeifyeadosend pnifajose Kpumeych aprootibkt coracpsyancilleas. Thus

o o onat S GeaRER, RRRAEE SIS0 e oL TR R R Pl s B o

an arommtic dicar a

phar maceuthccandeyef hio@pigid & aaploysd HERfver Bf &Iﬂé;i BRE NAnRceshilytfee
manuf act ur e. 8f a nedi canent for -7 14 Decenber 2005 use in the production
of an antY#¥¢ |d@?§g§}5 ynophe best depted the Raricwar ravks efoaderinisivatinn, and the

severity of the illness being treated. Accordingly the optimum dosage may be

determined by the practitioner who is treating any particular patient.

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

and




such as a human being. Also disclosed herein, there nay be provided a

met hod for producing an anti-cell- proliferation effect in a warm bl ooded
animal, such as man, in need of such treatnment which cdhBeceles2005

adm nistering to said aninal an effective anbunt of an aromatic

‘di carboxylic acid derivative as defined hereinbefore. The
anti-cell-proliferation treatnent defi%ied herei nbefore may be applied as a
sole therapy or may involve, in addition to the aromatic di carboxylic acid
derivative of the invention, one or nore other anti-tunor substances, for
exanpl e t ¥bideumersesich disfqaprimom4soamdesearapias, inrtissiwisi such nkithe tioers kiduey, exanpl e
vi nbl asti ﬁgﬁél%glgtin agents, for exanple cis-platin, carboplatin and
cyclophoég'anl e PIMATB1 tors of nicrotubul e assenbly, |ike paclitaxel or
ot her taxanes; antinetabolites, for exanple 5-fluorouracil, capecitabine,
cytosine arabi nosi de and hydroxyurea, or, for exanple, intercal ating

ant i bi ot i Eis aperdiag sovp Feeond pspsryRbithe wventipmndbergds providesnthmosseioffah ant s, f or
exanpl e Uznmb. .S, L.phj bitor . 0. .9 i tabine. enzymnes,
f or exarrpzftr{éﬁﬁttéé;par aglxﬁgg%‘:%{(@%g?%%vr%fe?g?é‘?iftﬁﬁ?@fltgr%, % %&?ﬁ%’l@%t oposi de;
bi ol ogi cadccepaiponsie thared] bt defined Bérei@axianl enadiifgtierdMa navdckasidhi fd3or nones,
-for exanple antioestrogens such as tanoxifen or,. for -exanple

anti andr ogens such as (4'-cyano- 3-(4-

fi uorophenyl sul phonyl ) - 2- hydr oxy-2-nmet hyl -3' - (trifl uoronet hyl ) - propi onani |
de, or other therapeutic agents and principles as described in, for
.exanpl e, Cancer: Principles & Practice of Oncol ogy, Vincent T. DeVita,
Jr., Samuel Hellmann, Steven A. Rosenberg; 5th Ed., Lippincott-Raven
Publ i shers 1997. Such conjoint treatnment nmay be achi eved by way of the

'si mul taneous, sequential or separate dosing of individual components of
the treatnment. According to this aspect of the invention there is provided
a pharmaceutical product conprising an aromatic dicarboxylic acid
~derivative of the fornmula | as defined hereinbefore and an additional
anti-tunmor substance as defined hereinbefore for the conjoint treatnent of
cancer. In a third aspect -of the invention, there is provided a process of
manuf acturi ng conpounds as defined above by reacting a conpound of formula
11 14 Decenmber 2005 - 7a wherein A has the neaning defined hereinbefore-
and R3 is (1-4C) alkyl group with an amne of the formula HNR R, in the
presence of an activating agent, wherein R, and R-, have the neaning
defined herei nbefore to give a




compound of forrmula Il which is reacted with hydroxylamne in the presence
of a suitable base, whereafter the .obtained conpounds of fornula I, are
converted. in its enantiomers, di astje;r_eoi soner s, . racematidscagber 2005

physi ol ogi cal |y acceptable salts. In a fourth aspect of the invention,
there is provided nedi canents containing as active ingredients a conpound
of formula I _in adm xture wth pharmaceutically acceptable excipients or
di | uent s. USentnathppreductiep of tangantic¢rll-praliemtiogreffach ér @ warmpbloodeleenimalise of a
conpound ggnhdet higdn %gye for the preparation of a nedi canent having

hi st one deacetyl ase FHD C) inhibitor activity. In a sixth aspect of the
invention, there is provided a use of a conmpound as defined above as an
inhibitor , of cell proliferation. An enfjodi ment of the present invention nmay
provi de pﬁgsf’n‘ﬁ %‘Eﬁeﬁéﬁe‘%’o SEY 8ﬁ§’mga?‘dj3ifﬂ?t o dorppradnens pe gndwelly

effecti Vﬁgx@ﬁ%kn@ffe@f‘ﬁ PariRbRoSTRAMAN A as ﬁc}l MHh8ed o isﬁﬁc%eﬂggetﬁ%ﬂ{ e wth

pharmaceutically acceptabl e excipients and/or uents. er 2005 WO
03/ 01185 1which/Ero2ites 4d8iniReribgatopsad ahinal phiy effaitiogianahiny ofianepémbice salts
of conpounds, of .for al.are | t wi t h. physi ol ogi cal | y accept abl e bases.
These sal lga“ég’ﬂ’“ﬁé"mﬁ%‘r‘(a“‘é“t ﬁeng?e‘ip‘ffﬁ’lni’?fogeart h alkali, amonium and

al kyl ammoni um salts, for exanple sodium potassium calcium

tetra-net hyl -ammonium salts. 5 The separation of racem ¢ conpounds into

thei r enahis gHerdl-prokifesationeireasmgniddefingd heteivbelomsgnaylby appliechasnabole i cal |

.sem prep i I Ry tiyve.scal sin sui.t abl.e apt.i call tive
stati ona?tg/la% %gﬁa@a%ﬁ h sﬂﬁ%%d‘lﬁéone utg?] S ﬁidfcélbqoé‘yiﬂf)??lgélf’??twge? e
st at i onariyivgtiasesnd MCho@athdtintiat@on Qibstanbest @ dx@mpfd thbéfselR1ed- from,

Chi raSper, Merck; . Chiral pak OT/ OP, Baker), cellulose esters or carbanmates

(e.g. ChilPhcrmpls; cRatoliq) iphiRiery, dor skaeple viablastiny oalkpating Baentsl farr

Chiracel L)nRie Bakeid i - separatl on of .enantj omers can

al so be appl |Bleed, h?ien’t%%artﬁg%?egﬁgﬁ)ﬁ%? ggs&ﬁled%ég%fgﬁérgc%ﬁﬁ%ﬂﬁ%gu rom

conpoundsisgintihdikegraniitazet lor btige taxenespiuitinahidites, 6texaaple)s-AcdrbM@cit,ompounds,
g. carrphorsué.foni c acid or bruci n, d separation of these

gi ast er eSARFT R EENHHONBE 2ra0H K ie: b’ﬁ}?‘{}ﬂ%y‘%r?%é?ralﬁ?ro?ﬁaﬂﬂﬂ?n ipfrEcaingcal |y 15
_Zlcgs 'o ve agafbiotibd) a0t ERABIIE Gak oty @R ahd BRInB/ci UnfarR0RAMANS, R Lanpil a | are
trastuzumab; DNA synthesis inhibitors, e.g. gemcitabine; enzymes, for example
asparaginase; topoisomerase inhibitors, for example etoposide; biologicél_response
modifiers, for example interferon; and anti-hormones, for example antioestrogens
‘such ‘as tamoxifen or, for "example antiandrogens such as (4'-cyano-3-(4-
ﬂuorophenylsulphonyl)~2—hydroxy—2—methyl-3'~(triﬂuoromethyl)-propionanilide, or
other therapeutic agents and principles as described in, for example, Cancer:
Principles & Practice of Oncology, Vincent T. DeVita, Jr., Samuel Hellmann, Steven
A. Rosenberg, 5th Ed., Lippincott-Raven Publishers 1997. Such conjoint treatment
may be achieved by way of the simultaneous, sequential or separate dosing of
individual components of the treatment. According to this aspect of the invention
there is provided a pharmaceutical product comprising an aromatic dicarboxylic acid

derivative of the formula I as defined hereinbefore and an additional anti-tumor

substance as defined hereinbefore for the conjoint treatment of cancer.

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

compounds as defined above by reacting a compound of formula III




obt ai nabl e by the usage of optically active starting materials. Preparation
of t'he Conpounds of the Invention An aromatic dicarboxylic acid derivative
of the fornula I, or a pharnaceutically- acceptabl e sal #4PterentdS ray be -
prepared by any process known to be applicable to 20 the preparation of
chemi cal | y-rel ated conpounds. Such processes, when used to prepare an

aromati c dicarboxylic acid derivative of the formula I, or a
pharmaceuti cal | y-acceptabl e salt theret,” are provided as a further feature
of the invention and are illustrated by the follow ng representative

exanples in which, unless otherwi se stated, A ‘Rl and R2 have any of the
meani ngs defi ne® ere nbe ~bre. Necessary starting materials maybe

obt ai ned by standarc edtir es of organic chem stry. The preparation of
such startingsraderials s degerihed within. the acconpanying non-limting
exanples. Alternatively necessary’starting materials are obtainable by
anal ogous procedures to those illustrated which are within the ordinary

skill of an organic.chems 2005 3/011851 PCT/ EP02/ 06488
-9 (a) One pref &FFER ﬂ%ﬁdﬂ?ﬁ&?gé‘ﬁg‘%ﬁrﬁ%ramc?f?%%“% 15@4(9 has” of the fornul a
|- involves the reaction of conpounds of the formula Il R wherein A Rl

and R2 have t he wilaRiafghdf ticTog NeHBIRYEN Gie@rattte BBad Rtiantifd aged€) al ky|

group, preferablv}ﬁeg Rt h,)ah R pSlMle GLOHR atdl DygnRrH i se Ln the

presence of a suit abl e @E The reaction is carried out In an inert

sol vent or dlluéﬂ‘flpo“é’& oéi%‘“]ﬁélt hanol or ethanol at tenperatures between 0OC

and 100C, conveniently at or near anbient tenperature, and at a pH between
: K for exanple, an al coholate, for exanple,

ds of formula Il are prepared from conpounds of

g3 have the neani ng defined hereinbefore.

This reaction typically in}gﬁlfves a two-step one-pot procedure. In the first

step, the carboxyl ate of e formula{ll becones activated. This reaction

is carried out in an 15 inert solvent or diluent, for exanple, in

di chl oronet hane, di oxane, or tetrahydrofuran, in the presence of an

activating agentwhig ismgrdteaihiith hydmoylpmae 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.

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

acceptable excipients or diluents.

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

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

above as an inhibitor of cell proliferation.

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

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




derivative of an acid is, for exanple, an acyl halide, for exanple an acyl
chloride formed by the -reaction of the acid and an inorganic acid
chloride, for exanple thionyl chloride; a m xed anhydr itiescedhigr208Xxanpl e an
‘anhydride fornmed by the 20 reaction of the acid and a chiorof ormate such as
i sobutyl chioroformate; an active ester, for exanple an ester formed by
the reacti acid and a phenol such as pentafl ; an active
ester forngﬁogém%ﬁg reaction of the acid and N-- hydroggﬁgﬁgﬁgggazole; an
aryl azide, for exanple an azide forned by the reaction of the acid and an
azi de such as di phenyl phosphoryl azideg-an aryl cyanide, for 25 exanple a
cyanide forned by the reaction of an acid and a cyani de such as

di et hyl phosphgryl cyani de; or the product of the reaction of the acid and a
14 Decenber 2 %%M@EW}P@WM@%@WJ&&F fosanl: hicgresalsuch as

di cycl ohexyl cwithplfisiolvgidaly aoepithiebasesoTlesd salof cat he amengrdthas) alipdli, edrthe aci d and

bi s- (2- 0x0- 3- QX Qi LaNRPRAOIHIEDLAG (P exchlf. LRAGLT Bismear T ed  out
bet ween -SOC'%Rd 6Q§é"co pnleqéﬁg t or below OC. In the second step, an
amine of the fd%ﬁﬁlaaﬁﬁﬁgéém??P BRI and R2 have the neaning defined 5
her ei nbefore is-added to the solution, at the tenperature used for the
activatisn, Thosephfichefpedait dbBpdundSiwhr @ﬁhﬁtﬁ?&&aﬁ Be piRk@ft byt enper at ur e.
An appropri at e S L j 1. ne . '
diisopropyeth?MOﬁgﬁ%: y&b§§5§3%35§ EF%E?&%§§%F¥&%&%ﬁ§Fh3%¢ Tﬁﬁbe met hods
are well kno "taaﬁle R Y9 fiehipopry H%ﬁﬁs With suifagle epeptscjuipble opticellynet hods f or
t he synt hesi sadative gigfioday phesestmsabelie ut prepb Itheited e miliet (ey. Gerad@r,Meskyr i bed i n
&9 | Met hOdle_GhQﬂ kR 80080 SR &t&s]t@pbf%ﬂé@xl(ég. %@Ja%% i@él/cliv,' ?Infl XV 2
-are al sq,appl LGahl e. re are guite W_conpaunds '

describad 1 h F%@Bﬁrt‘}g}eﬁt bFSTOT Ié%%%%ﬁ%’i @h’f"‘f‘%g’?gﬁg E’g{??hér Pé%&%ht halic:
nononet hyl est & the sepamen |96 gnasyiomars (can- ajgg| heaapplisd, liketthegformation ¢hys .

Chem (Lei pzi glliad&2orged) chrhfBiblis Bdd-cddhBourlds of the &rHi0laq AFEFRECHM bi¥erl 5

avai I abl e. Thj eamid j bodic . il escribed in
- ngI. us 2, 685, 7%9@@;%6?%19%&0%%2%?%#580&&&% %E%P?ﬁlg}{, il 2{);‘}@% ective

. t are usyal|y prepare
saponi fi cat i oH*“&t ‘%‘asf LOTHTIE SPBPOURLS ¢ ]Jﬂ“ﬁgrb}’rf‘gf E‘Hatf?&yg%’é s eptisrYas wel | and
are- wellp knowstive ggenth Bsamtiomiidallipehriched: dygouar comppiw)ds Afi Gtrimels Ipredler r ed net hod

for the prepabsthihiile BihcQMROISSIEID aciReafRs Mdlegall. 1S 20 the deprotection
of conpounds of the fornula N

Preparation of the Compounds of the Invention

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




O-N-'N-R2 "HY R wherein Yis a suitable protecting group and A, Rl and R2

have the neaning defined hereinbefore. . Conpounds of the fornmula IV are
new and i ncluded in the present invention. 25 Suitabl e ptBécaatet9G5 gr oups
may be the . benzyl-, p-nethoxybenzyl-, tert.butyloxycarbonyl-, trityl-,

or silyl groups such as the trinmethylsilyl- or

dinethyl;tea%ng H%ﬁsilyl-group. The reactions carried q%&mgﬁﬁﬁ‘g on the
type of the “protecting group. Wien the protecting group s a benzyl- or

p- met hoxybenzyl 1 4 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 -11 group,
the reaction carried out is a hydrogenelysis in an inert solvent such as an
al cohol |ike nmethanol or ethanol, in the presence of a noble netal catalyst

such as palladiymon.a suit.ahl arrier such as carbon, bariumsulfate, or
barium car bozgté?e B’iefegﬁ%i“&tHOtatfgﬁ%ErEng‘?cé‘oﬁﬁéC?H‘Pﬁ@d?_éf hprfemdne protecting
group is the %vebesthdugegpiborfaompbardy bfthe formtiyll-, or a silyl group such as
the trimethylsilyl- or dinethyl-tert.butylsilyl-group, the reaction is
carried out in thg presense ofpacids at a tenperature between -20C and

- g anbient tenperature. The acid may be a

id in_an inert solvent such as diethyl ether or

~di oxane, or tri doro acetic é&?@gin di chl or onet hane. When 10 t he
protecting group is a silyl Rjroup such(ﬂ§ the trimethylsilyl or dinmethyl-
‘tert.butylsilyl group, the reaction can also be carried out in the presence
of a fluoride source such as sodiumfluoride or tetrabutyl ammoni um

fl u?ri ;:I_e in amvhegeaiﬁ,tmsgwgﬁthm?q%{; n@gmggL ggqn?& gg;%&ggfgl%ianngslii?%c&_ssari ly all
~protecting gr are _conpat i W r o] r.R2. |n cases
“wher e thg feagﬁgégl%P“%H%?%ggr&dﬁgﬁéﬁffQWﬁaPWgﬂP§§£¥§%Wﬁ§&§én €a certain
protecting gr dErcariissritgpledeec Thengaipnispsarrivd ont in ot het solvepito diuenf
‘preparation neefl at ethend pphthmdl ot Canpeiineshebicet 01BN 00, @nfen@Btipi ned from

sol.ution of hydro

VI H2N- O
' ' for example, an alcoholate, for example, sodium methylate.
10 Compounds of formula II are prepared from compounds of the formula III
wherein A and R3 have the meaning defined hereinbefore.
8] : : (o}
.‘ ) This reaction typically involves a two-step one-pot procedure. In the first step, the
R - carboxylate of the formula III becomes activated. This reaction is carried out in an
15 _imert solvent or diluent, for example, in dichloromethane, dioxane, or

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

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

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




Y (VI) wherein Y is a suitable protecting group as descri bed above. This
reaction typically involves a two-step one-pot procedure. In the first
step, the carboxylate of the formula V beconmes activat éiDecdfies200®acti on i s
carried out in an inert solvent or 25 diluent, for exanple, in

di chi oronet hane, di oxane, or tetrahydrofuran, in the presence of an
activating A suitable reactive derivative of an dis, for
exanpl e, anag@e Il}‘ilal i de, for exanple an acyl chloride fpgﬁ.)ﬁg?fmgvsthe
.reaction of the 14 Decenber 2005 WO 03/011851 PCT/ EP02/ 06488 -12 acid and
an inorganic acid chloride, for exanpi®- hionyl chloride; -a m xed

anhydride, for exanple an anhydride formed by the reaction of the acid and .
a -chlorofor bu or.of.or mat.e; actjve ester, for
exanpl e an ersntat%r(rfj &#&Qe % C{Oﬁe}%ﬁ%rl’?c ‘”fﬂ’épé‘gf ®aciRRAbl such as
pent af | uor ophéhfzcid a&ﬂbﬁ'(&'@{‘q ?’réxaé@]{d@?Yl)beperb#lon&@Theamnmm cofied he acid and
“N- hydr oxybenz et bawehe30°@andi6yyl, coavhiitty 4t@F be¥A0T, & &8 @iyl 8f Med by the

reaction of t Méﬂh@%ﬁa mg&dﬁ%r rredmgd E?Ein‘yltghosg‘p%]ngla i de; an

acyl cyanide, ,for.e ani n acid and
a cyani dg sucHe %?511)8# @ﬁﬁdﬁﬁ&ﬁ]ﬁdﬁ’ ffions giothe &‘éﬂPeEﬁt‘Hf meed feroidie ectivatish, t he
‘reaction of tHedaksd dmasrdtue J@alphbdidjumed;lm smblmtasmplerml ﬁﬂappfbpl@altdoodl i mi de,
gr 1(()2'[ he ngdthﬁ)éng&fbaEehﬁiaE@f&%th s Thema be added t d

is 0X0- ri‘de. e 23t carri ed out
bet ween -30C gng&gblamco%h\?séen?l%ﬁﬁ] awém’mb"e”i Suihee. s@?ﬁa’cﬂh@e &Hchnd step,
conpound VI i Pringpecllmetaods fordhy %ﬂ:‘ ,of amidep es wsedrpepeptide dembeyad or t he

~activatidn, arddsctxbad it e@p‘@ﬁ@ﬁdﬂbﬁd&r&r@hﬁ&ﬂeﬁ Chadije Usb@dn ey bRt/ t enper at ure.
“Fhese net hods aRd ZVIGH 1 REMRO those skilled in 15 the art. In principle,
all nethods for the synthesis of ami des as used in peptide chem stry as
described in e.g. "Methoden der organi schen Chem e (Houben- Weyl)" Vol.

-~ XV/ 1 and XV/ 2 There agd qubte apfpw icompriuads @ofopouin 8 detilidddn fier livthmre/Far e pr epar ed

f Lomhcgrrplound&xﬁipli R pherbtypit eerd hﬂa@ﬂc mEoH ety SibSis déEHﬁ:e&‘B?Q' LH‘BﬁBﬁ undeRg WhV\IhCh
t he hydro yS| i.s.1C t ture. of the group en
R3 is a neth % e§ @h%ﬁ l%:;pﬂ" %12 %@t #%@%%@HHS@J&O CW“F%LT he presence
of a ba Fvaélil%{ hépP frlet %i baxdicoridgmonesestiyl pstdn yiel dossibde in og.  pot assi um
hydr oxi de i n éﬁ%ﬁﬁ@?ﬂ Tdse/mntoegiers diclusiatty preped BxaIPIvE sapblficBéamol  or

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 T is
20 the deprotection of compounds of the formula IV

o . ,O—ﬁ N—R2

v Rt W

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 .




ethanol. Wien R3 is the tert.butyl group, the reaction is carried out in
the presence of an acid, for exanple, a solution of hydrochloric acid in
an inert solvent such as 25 diethyl ether or dioxane, ot4xeéndbetpoppacetic
acid in dichloronmethane.. Wen R3 is the benzyl group, the reaction is
carried out by hydrogenolysis in the presence of a noble netal catalyst
such as pal '\ﬁdcls}df?sﬁr pl ati numon a suitable carrier, such as _carbon. Not
necessarily a nethods of hydrolysis are conpatible vvilfq’refmm@ﬂﬁoups Ri or
R2. In cases where the features of these groups do not allow the usage of a
certain 30 nethod of hydrolysis, otheg;methods of preparation need to be
applied. (c) Another preferred nmethod for the preparation of conpounds of
the formula | is élhe-re,action of a conpound of the formula V with
hydr oxyl ani ne.B™9¥; SeTeagtiqn rried Qb iscahydyogennlisis e gn inertviolvent spchanen pot
procedure. | n aldakolfike skethaiad pr ethivel, katHa@xastiat 6f Ofiobld Melf@rmtlsach\asbecones
activated. Thigia8aetdmon hfteiihied oyt od BurBh, 1R %ﬁ’éat el pkuo di luent,
ahydr o

or. fe uran, in the 14

- for exanple, in,dichloranethane,  di oxane,
‘Decenber 2005 %O’E?%elﬁ T SR ERY oA e e ¥hen e RiqtestingerolR inlbei vat i ng

agent. AJsui t dpt-butyleserbengl-d ditiheaed vesilplf granp aoehd ai she fromethydsignpire, an acyl
haldi de, for emﬂjt&ﬂblgfw}’l_-%bﬁp?tﬂed&cﬁ@{i@'@ﬂriayth h}@tlhé s@%k@gaaas dehe gci d
and an inorgani g | A6 t chlori.de:, .a, mxed:
anhydri de, for e@%ﬁé&aﬁ&%@%g %[ed E%re}ig%f?%%})wt%e ??3@6(3 i B e acid and
a 5 chl or of or THERFETEN BE2ciddBE ReA solsip 0 Rk pritosic adf iman inges seleenér | f or
exanpl e an estsa¢h as fipthybethdypr dihene, @a tifluorp wétctahid imdicdlomadthanddral such as

rmed by the
%i de; an

&fnt af | ugr ophaRobiot@fng @fdub e aeg.}]gdeér_ofélgrsgap aO¥het Qﬁfegﬁgﬁﬁ;éz}in%%%hghe acid and

o b : | . f :
ydr oxy enzqgru,lgﬁﬁiygﬁr&%” B Y o%glf?ghﬂfgsger ﬁ'i?'%%e 71 B HES BHETY ©

reaction of thea n-azi

~aryl cyani de, Hrgridecseressechaas sodinm dotidy prettrihyptyl hempivre dedridein @b an aci d

and a cyani de isaicdolvast sd&keéshtjdlulmlﬂﬁﬁqnﬂf@_ﬁ.w%teﬁé&%ﬂ?;au9fotéch§%]§b@jwcg&e of the
reaction of tQemaﬂbﬁvaﬂldauagr&lﬂﬁ%xiimﬁ&se%%gé}ea%falt&é’s%'ﬁ%e&g' gappodi i m de,
or the product %’ the reaction of the acid an I's-(2-0x > %Poxazol i di nyl) -
phosphor@l cbl &FF 8V P &4e8 QL7 (CEI7T EroLesting EauRy pthep @FQtEsERe 2rours ¥9d 60C,
conveni ent | y @thepmehedsnfip@Eiration netrtodeeppliedd.st ep, hydroxyl amine is added to
the 15 solution, at the tenperature used for the activation, and the

tenperature i ] 0 anbient tenperature. Thes t hods are
well known to%toarlgg%é%k?fﬁgtngﬁ% 2{? aﬁ%eogtgin%‘f@ﬁoﬁl %eiﬁ%%cﬁaiﬁ?ec’? CSFPO'ﬁ@f %‘gds for the
synt hesi s of & YV as used in pepti de

HO N—R2

/

D | R1 )

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

whereint Y is a suitable protecting group as described above. This reaction typically
involves a two-step one-pot procedure. In the first step, the carboxylate of the
formula V becomes activated. This reaction is carried out in an inert solvent or
25 diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran, in the
presence of an activating agent. A suitable reactive derivative of an acid is, for
example, an acy] halide, for example an acyl chloride formed by the reaction of the




chem stry as described in e.g. "Methoden der organi schen Chem e (Houben-
Weyl )" Vol. XV/1 and XV/2 are also applicable. 20 (d) Conpounds of formula
| can al so be prepared with nethods of solid phase suppdicedeasift hesi s.
Terephthalic acid or 2,5-thiophenedi carboxylic acid is reacted wth a
hydr oxyl am ne noiety (-O NH2) bound to a resin, e.g. a Wang resin (\Wang-

O NH2 resi nyaseswP! i ed by EMC m crocol | ections, Tubi %%% 29094s§0r m a
resi n- bound hyg-roxam'c acid. The second carbonic acid noi e?y I'S reacted

w th an am ne 25 by standard nethods of am de formation as described. in
-e.g. "Methoden der organi schen Chem elX-Houben-Weyl )" Vol. XV/1 and XVI 2.
After this, the hydroxamc acid is |liberated fromthe solid support. This

can be done fqf ;e 5 .t h TFA.. The .crude product can be purified by
LC-MS, if necgglgﬁgﬁff{rﬁ“e‘”%geﬁ “fg%rgjfer rﬁf"rnm s et 5 Mehe 1ol ow ng
non-Iimtingé‘Si‘lé} Bgoh FABE AjfneTrndg mres reaftive of tthet &t ar(d 3
evapor ati ons wkloefgantcised wisbbiyl chiotddryhay APRFRL dstef) frRxadfdg aRd wor k- up
procedur es vverf@mﬁarbg,itgéjre%gn%ff&%radde%lgva%gg ;‘gil due%l gsorl ids such as drying
agents hy filtration, 1 cenber 5 | 3o T .%?0%%88 -14
(i) oper%at i oﬁ‘é?v\‘?\ﬁsljeé?%rgﬁegl"é e “ti‘fu"“a"‘t"%%ﬁéﬁ?d Neprfeordenmotriazelpian gyl in the
range 18- 25C2zfk fayseenplem azidefospbdbthofeactioniofithe bcidas) Siteiie aihas gon or
nitrogen; . (idiphinytdbspiBryiidnal 297 §RMe, (e hfe bl A8Ri 00844 F) and high
ersire | G S TR e o
‘Merck, Darnst& Frea@Pﬁgﬁ’ﬁ?d‘émaW@ﬁ@@daﬁ@hm diemloheylcarbbdigtidabi on only and
S}r e not Weces$r iprodutthef nthx i reetion abf ahhadlde and Viis-1Rbtol NexaRMIRLS- Wer e
“determined uspRGpRrBbAB! TBPOR AN AR STEL! G, RO B | aratus, an
oi | -bath appaE I}vamsi %5, E K@f Eer£1?t ate eggglgtr g%]cg'g.n g\pl(): %n%eg@?’r uctures of
the end- products of tKe° HM P 1o iersecond steprommomid Wisiaddad to thener al | y
prot on) magnefileticmesidhaisepertiiRiscdiod trastvapsatd ik ténaehinicg isabwlf M cr onass
~Platform || madjhiteteo usbieg: toferacre. e ARSI althvdll kvl B MR st giiR@im el ectr
ospray) ;is the art. In principle, all methods for the synthesis of amides as used in peptide
chemistry as described in e.g. “Methoden der organischen Chemie (Houben-
Weyl)” Vol. XV/1 and XV/2 are also applicable.

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

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

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




15 (vii) internediates were not generally fully characterized and purity
was assessed by thin |layer chromatography, (viii) the follow ng

- abbrevi ati ons have been used, DVF, N, N-di net hyl f or mam dé4 DecBiMs(005

~di et hyl sul phoxi de; 20 THF, tetrahydrofuran; MOH, nethanol; HC,
hydrochl oric acid; NaH sodium hydride CH2C12, dichl oronethane; 25 H2S04,
sul phuric acid sat., saturated sol., solution rt, roomtenperature eq,
equval ent ¥8%¥H 1 Bhcenber 2005 WO 03/ 011851 PCT/ EP02/ 085EEPPAE8EL apml e |
Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam .de 5-[(naphthal en-1-yl net hyl) -
ami de] (1la) 1.9g Thiophene-2, 5-dicarbopylic acid nononmethyl ester and 1.2nL
N- 5 nethyl nor pholine is dissolved in 20nL of CH2CI2 at --10C. To this
solution is added 1.5nL isobutyl chloroformate. After 10mi n of stirring,
1.7mL 1- (am BEsEehef In pistingagenieAshitdle reafiveCHRBatdve] of amdmiiddis, ffhe cool i ng

bath is I‘erYD\i!}&dnp&(lﬁh dc?ﬂﬂ:aﬁcﬁaﬁirleﬁ&];ﬂﬁ azﬁtaummwdeafbén@mtﬁeqeicﬁ&mfﬁé After

90m n, 10nL o e ,phases ar e, separ at ed,
and t he organgmld aglg aélgmrglz?s Nﬁ a{iamdle Of:lt‘e;i “aW e’ora‘fjl on of the
sol vent ther e T f3RpEe a.n@fda)&% ormed by the reaction of the acid and a

5-[ (naphfal enclﬂozp_fqmtthyxycﬁaeaoﬂnaﬂmbdbﬂoformhﬂeoqmmm-e&exc &rrlafnmﬁld o et d met hyI
ester (1b) whigzhed §g BHer ed tiBEl 0P Yhe! R M ta Heﬁ(ﬁtshcgpas &4 ﬁ&r ﬁ&e{u{it e, petrol
et her, vyiel d| tr}gmlé»gacy{'n ne

|
hydr ochl ori de®] n rﬁf%%"g}—ﬁyaeéeﬁﬁg’&a"fﬁ% ad! Oc{.'N?lydroxy

azide, for example an azide formed by the reaction of the acid and an azide such as
diphenylphosphoryl azide; an acyl cyanide, for example a cyanide formed by the
} 10 reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the product
of the reaction of the acid and a-carbodiimide such as dicyclohexylcarbodiimide, or
the product of the reaction of the acid and bis-(2-0x0-3-oxazolidinyl)-
phosphorylchloride. The reaction is carried out between -30°C and 60°C,
conveniently at or below 0°C. In the second step, hydroxylamine is added to the
15 solution, at the temperature used for the activation, and the temperature is slowly
adjusted to ambient temperature. These methods are well known to those skilled in
the art. In principle, all methods for the synthesis of amides as used in peptide
chemistry as described in eg. “Methoden der orgamischen Chemie (Houben-

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

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

i ) ‘ O-NH; resin was supplied by EMC microcollections, Tiibingen) to form a resin-
- bound hydroxamic acid. The second carbonic acid moiety is reacted with an amine
.25 by standard methods of amide formation as described in e.g. “Methoden der
organischen Chemie (Houben-Weyl)” Vol. XV/1 and XV/2. After this, the
hydroxamic acid is liberated from the solid support. This can be done for example
with TFA. The crude product can be purified by LC-MS, if necessary.

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

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




15 of a solution of 275ng of sodiumin 8nmL of MeOH. To this, a solution of

1.30g 5 [(naphtal en-1-yl net hyl)-carbanoyl]-thi ophene-2-carboxylic acid

met hyl ester (Ib) in 30nL MeOH is added, followed by. tihpeks@tdpzoosng sodi um

net hylate solution. After stirring for 4h at rt the solvent is evaporated.

20nmL of water are added, , acidified with 4n. 5D% acetic acid, and the

pr eci pi tate“%?s éﬂ%]lected by filtration. 20 After trituration with THE there

i s obtained"0 7 0 thi ophene-2, 5-di carboxylic acid 2- hylfﬁT@)?%Wsae

5-[ (napht hal en-1-yl nethyl )-am de] (la) as a white powder, np 170C. Exanple

2 Thi ophene- 2, 5-di carboxylic acid 2-hygf.oxyam de 5-(4-trifluoronethyl- 25

benzylam de) (2a) 2a is prepared fromthi ophene-2, 5-di carboxylic acid
- mononet hyl ester in an anal ogous manner to that described for the

prepar ati on oftll) gPegakighyyVere Farrivd gut) aj ambiens; tewpsratateg thatl Y ¢l range 18-

t hi ophene- 2, 5-28iCGand ogsrlah etnspliredy byt ed ki azdh a6l g dir drdritrogen;
trifluoronethyl-benzylarnide) (2a), np. 172-174C. 14 Decenber 2005 WD

03/011851 PCT/,EP02/ 06488 -16 Exanpl

RN hydr oxy- N - (EDRORBECRECE ey, (e arermerias) el bishypresstee asidang. O NH

i s shaken wi t lehiomatpgesphy HBIHt Werk ircriormied, on5Mesly MNedklgel silica or Merck :

di'i sopr opy| carimbeliptepl He-18. refere@ghake NI QKMBRAZAIY IR2Qker apd 2580 5

dii sopropyl et ylamne in DMF for 4h at 25C. After that, the resin is washed
with DMF (5 tines), MeOH (3 tinmes), THE (3 tines), CH2Cl2 (3 tines) and

diethylether (3 tinmes). The resin is then shaken with 5eq

pent af | uor ophdivy lyiekls iafel ghendac dlustacionpaly sh@aee potrheedsdly th bh@kizilat , the
sresin.is washegdawitih DMF (2 tinmes), followed by CH2CL2 (2 times), followed
by diethylether (2 tinmes). The resin is then shaken with 10 5eq of

-napht al enenet hyl am ne, 10eq of dii sopropyl et hyl am ne and leq of 1-

‘hydr oxybenzot (Pandiing points were défenminddaition 2 Metther SBER quamtagit nebing phieny |

trifluormacet aprataiieh dDRGh Rpkdaths BEa KAL) plehabparihe Tesin is washed with
DVF (2 tines), followed by CH2Cz (2 tines). To liberate the product from

the solid SUDQQ%‘% the resin is shaken with 50% TFA in dry CH2Cl12 with 5%
triisopropyl siTAfe sEufues of theepcpgdupty of thefoppgla | warsiconfymad by fuclehy | t er ed, t he
resin washed \igenkralPHpEIGh) (Bagnietie sgsonaaced (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:

DME, N,N-dimethylformamide;

DMSO, dimethylsulphoxide;
20 THE, tetrahydrofuran;

MeQH, methanol;

HCI, hydrochloric acid;

NaH, sodium hydride

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

sol., solution

rt, room temperature

eq, equivalent
30




conbined filtrates are evaporated. The crude product is dissolved in tern
but anol / H20 (80: 20) and freeze-dried. To neutralize any remaining TFA
, 100 iL of a 25% NHAOHsol is added and freeze-dried, dd&kewmbeFAe)5r emai ni ng
solidis purified by preparative LC-MS to _ _
N- hydr oxy- N'-naphthalen-l-ylnethyl-terephthalanide, 20 M5 (APCl): 321.1
(M+1l) Examp ophene- 2, 5-di car boxylic add 2-(3-chl oro-henzyl am de)
5- hydroxyaﬁkggylﬁ 9. g Thi ophene- 2, 5-di carboxylic ac#%rﬁﬂﬁgﬁéghyl ester
is refluxed in 30nmL of thionylchloride until gas evol ution has ceased. The
m xture i s evaporated and the 25 resi-dge is slowy added to a solution of
10. 3g 3-chl orobenzyl am ne and 20g trietbylamne in 180nm. CH2Cl2 at OC.
After 15min the cooling bath is renobved and the reaction mxture is
allowed to re%%ﬁﬂﬁ%: After 2h it is quenched with water, the phases are
separ at ed, anhichignegbetiugdoplasdd 2dydokyaatdesd] (wiphthalehid GlidethyThe conbi ned
organi ¢ phasegp@ershi ed with Na2SO4 and evaporated yielding a crude 30
~product. This is purified by recrystallisation fron1d|ethylether / hept ane
"~ yielding 13. 93&(9396 crude

5- [ ( 3- chl or ob&hzyThiophereydfiiaiborlbc optié neopomethoxsitd candeildmingihy| ester
(4b), nps gé gﬁt@:hyﬂiﬂ)r;&mﬁﬁd ltdissdtvedfin 2009 dYTILOX ¥t AIPOETO RN QUMb de | nh45n1_
MeCOH i s adde t 4 o] . To this,

_ _ mlahalsmwl %}@%}ﬁm& Og{&aO% da?? St OF Ly OH

a solution of t he
remai ning 14 B!E‘E%‘?g%eéﬁy 2&?@% fercony ek /& ?%@3’8830011115 tl@ht of the
sodi um et hy| et@vebing the peactint mictust lsraallpmgi fooeacBhrt. atfter O0minel@dl of i on i s

_?_El di Ll ed \é\ﬁ ghatlef\laﬂi:mnﬁnmm@ima aﬂfi‘atllﬁsﬁﬁs 'au% 2 iﬁﬁh aﬁd the organic d
~Thi ophe X o] nzyl.am Ir oxyami de
(4a) prggl pi tg\l?asg%%s% X\k%tﬁ (g™ A?terdevgpoia Of% 2 r{%t‘hei%‘ﬁ c@/ ‘1 e5

Thi ophene- 2 SCYHFi?:ér[HBRVPlF%lﬁk?‘@YQ EHamOoy ﬂ%%ﬁ%‘}‘?}%ll*ﬁ ﬁ@ msthil dr oXyam de
(5a) bais prapad@@ Wwhiolmid priffeh diyeredydelidition xmx \ethy caae, betriinahef hyl ester
in an  anal ogg gggﬂgﬁ {2t hat described for the preparation of 4a exanple
4. VB 10 (APLI):T305 3 (M) Exanple 6

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

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

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

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

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

D | 170°C.

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

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




Thi ophene- 2, 5-di carboxylic acid 2-hexyl am de 5-hydroxyani de (6a) 6a is
prepared fromthi ophene-2, 5-di carboxylic acid nononet hyl ester in an
anal ogous nmanner to that described for the preparation df Ddgmbx2idsl e 4,
znpl 71- 15 173C Exanpl e 7 Thi ophene- 2, 4-di car b6xylic acid
2- (3, 5-di net hyl - benzyl arni de) 4-hydroxyanmi de (7a) 0.5g
2- car boxy-t 4-carboxylic acid ethyl ester (Janda ,
Prep 20 ar%?@rgl?:eld Int. 3 (6) (1971) 295-297). and 0.%% &P"z""‘}ss
- (3-di met hyl am nopropyl )-N ethyl carbodiimd x HC are stirred in 50n. DCM

for 15m n. Then, 0.338g 3,5- dinethylbgrzylam n are added and the m xture
Is stirred overnight. The solution is extracted with 2N HO and water,
t hen evaporated. The residue is titurated with isohexan, and the resulting
crystals are fxapled o and air-dri ed, yielding 0.58g (73% 25 crude
5- (3, 5- Di net hyN-hppkoryy¥ caplthdey ) -ylddiybpraphthaBadder(Bgxyl i ¢ acid et hyl ester
(7b). This ester in converted to title conpound by reaction with
- hydr oxyl am ne ,_hy o chI ri.de. i simlar tg that described for the
““conversi on of lfﬂ) ? I\h'? %%% g]II Eﬂ%ﬁ% 'ragﬁ%/ Igl lica,
~ethyl acetate), %%FQ?ﬁlﬁﬁh@ﬂ@ld& dl%f&ﬂboxWZ@OHfbﬁldomazole and  25¢q

2- ('3, 5-disznet thopb@l?E&&Maﬁhﬂeﬂ DMAGEL01YATE. Ao tha) thie $esBOE Fhdhedwit80 as

POl EPOR) oé‘igg) *%%;S‘)ﬂﬁ%ﬁ 5 R PR i hAk0 11050
éﬁ*“’mzl

c ac
~2-(3-chl oro- béh sPafifiched peptafiugropheny %‘P@b@??ﬂta‘fe%‘i"n
2- car boxy-t hi dpd:qelpmdmaﬂﬂg@ﬁbdu ihe assindis otabheld vagt BMFi (3 tines), dolalvedbyis manner to

\2322 Odescr l téect}izgrz (4 mea@,rfawe%y &@thﬁEerétz %@mh?e résin %@gmke% élﬂgg% mp: 90C
Giecorm iy B f OGNS0 5 P oS S 21
2- car boxy-t hi @pi‘#@ﬁf Eﬂzémﬂﬁt%&llﬁ Bemdpkenavithppq peptadporopheny] trifl@respaitiogous manner
to that descr izhédoeh@yridifke Aperahay the tedif iOkasHal vVARADIF €2 fined)Folbwed BP %
np: 174-177C. cu,a, (2 times). To liberate the product from the solid support, the resin is
shaken with 50% TFA. in dry CH,Cl, with 5% triisopropylsilane added at rt for 1h.
15 The liquid phase is filtered, the resin washed with CH.Cl, (3 times), and the
combined filtrates are evaporated. The crude product is dissolved in tert-
butanol/H,O (80:20) and freeze-dried. To neutralize any remaining TFA, 100pL of
a 25% NH4OH-sol is added and freeze-dried, again. The remaining solid is purified
by preparative LC-MS to N-hydroxy-N'-paphthalen-1-ylmethyl-terephthalamide,
20 MS (APCI): 321.1 (M+1)

O g.

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

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

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

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

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

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

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

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

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

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

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

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




Exanpl e 10 Thi ophene- 2, 4-di car boxylic acid

2-[ (benzo[ 1, 3] di oxol -5-yl net hyl )-am de] 4- hydroxyarnide (10a) 15 10a is
prepared from 2-carboxy-thi ophen-4-carboxylic acid ethyl4léestuber 2085 an

anal ogous manner to that described for the preparation of 7a exanple 7;
16nmg, 3% np: 182C (deconp.). Exanple 1l Thi ophene-2, 4-di carboxylic acid
2- hexyl am de 4- hydroxyann ide (1 1la) 20 Ila is prepare

2-car boxy-tW??{?I‘né?ﬂ- 4-carboxylic acid ethyl ester in angc{éinl)g’ 6Gous manner to
that described for the 'preparation of 7a exanmple 7; 92nmg, 20% np: 150C
(deconp.). Exanple 12 Thi ophene- 2, 4-dijgarboxylic acid

4- (3, 5-di net hyl - benzyl am de) 2- 25 hydroxyam de(12a) 5. Qg

2- car boxy-t hi ophen- 4-carboxylic acid ethyl ester (Org. Prep. and Proced.
Int. 3 (6) (&@#4191:@95);11%%%%@591@6@- oriringHer 8 at 4 tsgolupity | chl ori de
i s added. Aftsidifiedefithu HGL dndrsodh ethpllhetam ix ddded ThivpbarapdrditagebxyliEthe crude
acid_ chl ori degd s pdedo bt d1DOE6RERAR00R: VO GLA 1D ECHEPO2/ 06488
-19 solution % ?0/1 Ogaggzyl_ hydr oxyl am ne and 3.06g triethylanm ne in 80nL
DCM  After. stif ?Pfgnlf‘é h the solution is washed with 2N Ha and water,
dried and evaporated. After titurating the residue with isohexan /

di et hyl et her , Elhipit crystalls . of

5- benzyl oxyc Lathi -  baxyli £ ac] / gl 12b) are 5
obt ai ned, m%@g@e{ ?,H&%cg;?)ggﬁaﬁ ag%’-gﬁ{g]‘d’?b %g%nﬁgg/éydg&%% CH are

di ssol ved in &5nlL ethanol and 5nL water. The ester 12b is added and the
solution refluxed for 2h. After cooling, the ethanol is evaporated and the

-a ?ﬁogsN ﬂgﬁs GSaSlS‘E %@fatr&ﬂffwn_t hiopbRIDN bRL BNl I0E RAYRRIS RRASE dhs acidified
; an

€ precipita f.or.med . s collect by filtration,
/i ol ng 2. 0" LB BRfer I 1Bl Seea gt o A0 s on e By e aci o
(12c) adla sof4RED: 8054fMs:penzyl oxycar banmoyl - t hi ophene- 3- carboxylic acid

(12c) is dissolved in 50nL. DCM and. 0.387g _

N -(3-c'limet fpopropyl)-N-ethylcarbodiimd x HO are added. After

SUTTTIng for el 0008 RSN A, ) 2dded. and the

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

Example 7 _ ‘
Thiophene-2,4-dicarboxylic acid 2-(3,5-dimethyl-benzylamide) 4-hydroxyamide
(72)

-

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




“m xture is stirred overnight 15 The sol ution is extracted with 2N HClL and
wat er, ‘then evaporated. The residue is titurated with ether/isohexan, and
the resulti ng crystals are filtrated and air-dried, -yiéfBixagbed20048 (77%
of thiophene-2, 4-di carboxylic acid 2-(benzyl ox)-am de) 4-

(3, 5-di net hyl -benzyl am de) (12d). This is hydrogenated in a 1:1 m xture of
"THE and Nbg?dé@l Pd/ CaSO4/ C and purified by preparatjye HRLLEMS yiel ding
12a: 20 M5 (AP 303.1 (M1). Exanple 13 In an anal ogous manner to that
described in the exanple 12, the followi ng conpounds are prepared: 25 1.
Thi ophene- 2, 4-di car boxylic aci d 4-(3-<nl-or o- benzyl am de) 2-hydroxyam de 2.
Thi-ophene- 2, 4- di carboxylic acid 4-hexyl am de 2-hydroxyam de 14 Decenber

2005 WO 03/01%%“1l PgIT/ EPO2/ 06488 -20 Exanple 4

4-{[ (5- Hydr ox ﬁ%l -t hi ophene- 2- car bonyl ) - am no] - net hyl } - benzoic acid
met hyl ester phergried Gepsensykirasidar (3 cblorhmbanzdeonide)idedrdxpenie(8ex anpl e 12,

but using 2- carboxy t hi ophen- 5 carboxyllc acid nmethyl ester and nethyl

4- (am nonet hyl t S
4-{[ (5- Hydr ox;j% Bﬁ%&a-?ﬁﬁ % 31519% Q}glrcn ar'flo Fth?refsﬁerl Benzoic acid
met hyl ester %8 ?ﬁ"}é W”‘h’g‘ %’C e@(éﬂi‘fﬂ“@“?ﬁ@ﬂ‘mﬁleé’nl Al ogous
manner t@ that34%esplr9mfe(deqompt)he exarrpl e 1, and using known nethods as
described in the literature (e.g. in standard works such as Houben- Weyl,
-"Met hoden der E% ggngschen Chem e, Ceorg Thiene Verlag", Stuttgart; O ganic
'Reactions, Jo & Sons, Inc., New York) the follow ng conpounds are
pr epared and (':Iﬁ%?&’h‘?ﬂeéﬁ JigabapylicreiNg-fyAmeramidads(4trifuoromethyl-
(4-benzhydr penzglapédep@ane- 1- car bonyl ) - t hi ophene-2-carboxylic acid

\h)}dr oxyam de 2. th| ophene 2, 5-di carboxylic aC| d 2-benzyl am de

5- hydr oxyam dg . thio ne-2, 5-di car oxyI| id 2-h droxyam de
" 5-[(3-net hyl ﬁtlfuP)fe-P d . Jrcarh SRR AL oBE o ST €51k ip can
2- hydr ox3Pani dengogophenwtehyd thanileeltbed for the preparation of 7a example 7; 56mg,

10%, mp: 174-177°C. '

Example 10
Thiophene-2,4-dicarboxylic acid 2-[(benzo[1, 3]d10xol—5-y1methyl) amide] 4~
hydroxyamlde (10a)

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

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

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

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

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




20 5. thiophene-2,5-dicarboxylic acid 2-hydroxyam de ,
5-{[ 2- (4- net hoxy-phenyl)- ethyl]-am de} 6. thiophene-2,5-dicarboxylic acid
2- (4-fl uoro-benzyl am de) 5-hydroxyani de 7. thiophene-2, 5% Bicglcb®y1 i c acid
2- hydroxyam de 5-[(1, 2, 3, 4-tetrahydro- naphthal en-1-yl)-am de] 25 8.

t hi ophene-2, 5-di carboxylic acid 2-(2-ethoxy-benzyl am de) 5-hydroxyam de 9.
.t hi ophene- 2, 5-di carboxylic acid 2-(2,4-difluoro-benzyl am de) 5-hydroxyam de
10;'thiophéﬁ89§?§5aicarboxylic aci d2- hydr oxyam de 5-in3§ﬁ®ﬁ£@?ﬁﬁide 11

t hi ophene- 2, 5-di carboxylic acid 2-[(benzo[ 1, 3] di oxol -5-yl et hyl ) - am de]

5- hydr oxyam de 30 12. ' -19-

5- (4- phenyl - pi per azi ne-1-carbonyl ) -t hi ophene-2-carboxylic acid

hydr oxyam de 13. thi ophene-2, 5-di carboxylic acid 2-hydroxyam de

5-[(3-isopr Op&‘g}ﬂoprqﬁéyg)(}-bm@@@l}-oxyhmme and 3.06g triethylamine in 80mL DCM.

5- (4- acet yl - piper aifdinyefol 46 alid@hifib) -if Washph eng-2RF Hal baXyhies daied endydr oxyani de

i E?ﬁ ﬁgﬁ%ﬁéﬁgﬁéﬁ%@% gl

?or %%t/e{)m%$ %és
car boxylic ac g, - _
5- (4- benzy! - pPherTarhaYeEImeBgRpPyene - 29¢ a5tBR X §teF ¢ (14B) F*hydr oxyani de

17. t hi opheneoRziSediwbizh bsfijteied amtaictd@edn §.de, ax%p a0 GeNBI fipyisiotiied i8- y| met hyl ) -
gmhdgl 5 18. dampaﬂmg t Eard, %mokm&.rMS g fed 2baCeLarfih %j ébﬁlzﬁ% M'nléﬂ%zéi{efor ar
- hydr oxyami : i ophene- 2,.5-di car boxyl.i c aci -C ropyl am de
5- hydr oxyami d%" . ‘f%olﬁno‘p%’eenee-aﬂgléﬁ edf%%%ﬁo@‘?_ & 2990y Bl ﬁ@%ﬁ%‘g‘%}a‘ﬁ%e |
5-11 2- (1- ni et figthylges: Jhe @vrops phasy ieedidifigd withi2¥eHCD 2nd ‘the precipitate
t hi ophene- 2, Sfaginediid @aligtted bachil@atidnh ytitdngy 2188 d88%) EdenBlokaxypakeylzy| an de)
A1Q 22. qbiophgmgmglﬁgg& Raxmliey AGicgi2- [ (2- cydohex- 1 -enyl -et hyl) - am de]
\\Shydroxyaride 3.ethi8%ﬁzne-2f5-h%c§r oxylic acid 2-hydroxyam de
- 5-[(2-norpholin-4-yl-ethyl)- am de] 24. thiophene-2,5-dicarboxylic acid
2- hydr oxyami d@455—p(rgylngp¢xpargqﬂ-ﬂ‘éqﬂubnee?¢-tqlbgwﬁc acid (12c) is dissolved in 50mL
- DCM, and 0.387g N'-(3-dimethylaminopropyl)-N-ethylcarbodiimid x HCl are
added. After stirring for 15min, 0.195g 3,5-dimethylbenzylamine is added, and the
mixture is stirred overnight.

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

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

_ ) . Example 13

In an analogous manner to that 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




15 ami de] 25. thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[ (tetrahydro-furan-2- ylnethyl)-am de] 26. thiophene-2,5-dicarboxylic
~acid 2-hydroxyam de 5-phenyl am de 27. 14 December 2005

5- (nor phol i ne- 4- car bonyl ) -t hi ophene- 2- car boxyl i ¢ add hydroxyam de 20 28.

t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[ (4-nmet hoxy-phenyl) -

am de] 29. §; | i di ne-1-carbonyl)-thiophene-2-carbaxylic id

hydr oxyam dgmgog)ié{l?ﬁi ophene- 2, 5-di carboxylic acid Foepbudish

2- [ (4-benzyl oxy- phenyl)-am de] 5-hydroxyam de 25 31.
~t hi ophene-2, 5-di carboxylic acid 2-[(4=gdd oro-phenyl)-am de] 5-hydroxyam de
32. thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[(4-i odo-ph I 5 ide] -33. thiophene-2,5-dicarboxylic acid
2-[(3-ethyl-p “F=am de] 5-hydroxyam de 34. thiophene-2,5-dicarboxylic
aci d 2- [ (4- et Wyl Cfwdngrtyyacieamaiiihidphenyeed-oxyeugl)dminod methyl}-benzoic acid

t hi ophene- 2, 5+flitgakdaexylic acid 2-[(3-chloro-phenyl)-am de] 5-hydroxyan de
30 36. thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5-[(3-iodo-phenyl)-am de] 37. 5-(1,4-dioxa-8-aza-spiro [4.5]

decane- 8- car bdn§i e aspTRwmec to-thas dpsssiiediie theekagnplhizd besapimecerb 88 -

t hi oplh)ené- 28_5]-thibpl&nbeoay‘dokﬁicﬁdﬂ dqeﬁyﬂesﬁyﬁimwfﬁ4q&n1§roh{c§émegmtei a9- 4;jy| -
propyl ) - am dels,35e39. .ophenes 259z di i hd 2- hydr oxyani de
S-penty1 i d 4. hi%*ﬁfsﬁ%ﬁ%;g? S‘%@%ﬁf’gﬁﬁﬁéﬁﬁg A HELARYET O

2-[ (2-di et hyl 4RO ¥ Foter & BRePaTe g RnioBdodF Decenber 2005 WO
03/011851 PCT/ EPO2/ 06488 -22 41. thiophene-2,5-dicarboxylic acid
-2< heptyl am de Ezahipidtdpxyam de 42. thi ophene-2, 5-di carboxylic acid
*24 hydr oxyam'de 5-(isobutyl-am de) 43. thiophene-2,5-clicarboxylic acid

2- hydr oxyam de 5-nonyl am de 44. thi ophene-2, 5-di carboxylic acid

2- hydr oxf}ljan‘i dén B0 23 0gee ARG LR it -deseribed ingthg Bxampl bpiadnising ko car boxyl i ¢
~acid 2-[ 2- (4- frostincdls ph devyrilbled éd Ihyel lfteranirad@.g. or Sytlla@yaid &h 46 Houben-
thi ophene- 2, 5-giyg anhaoskd Ger Bkdisdich ey b AeTRELS Vera P bLQsRY T 1 di n-2-

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

15 1. 5-(4-benzhydryl-piperazine-1-carbonyl)-thiophene-2-carboxylic acid
hydroxyamide _
thiophene-2,5-dicarboxylic acid 2-benzylamide 5-hydroxyamide
thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-methyl-butyl)-amide]
thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(phenethyl-amide)
20 thiophene-2,5-dicarboxylic acid Z-hydrdxyamide 5-{[2-(¢-methoxy-phenyl)-
_ ) ) ethyl]-amide}
‘ 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]

U

25 8. thiophene-2,5-dicarboxylic acid 2-(2-ethoxy-benzylamide) 5-hydroxyamide
-+ 9. thiophene-2,5-dicarboxylic acid 2-(2,4-difluoro-benzylamide) 5-hydroxyamide
10. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-indan-1-ylamide
11. thiophene-2,5-dicarboxylic acid  2-[(benzo[1,3}dioxol-5-yimethyl)-amide]
5-hydroxyamide
30 12. 5-(4-phenyl-piperazine-1-carbonyl)-thiophene-2-carboxylic acid
hydroxyamide
* 13. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-isopropoxy-propyl)-
amide] '

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




yl am no)-ethyl] -am de 47. thiophene-2, 5-di carboxylic acid 2-hydroxyam de
5-(3-net hyl - benzyl am de) 10 48. thi ophene-2,5-di carboxylic acid
2- hydroxyam de 5-[(2-p-tolyl-ethyl)-am de] 49. thi ophedéDgeibed?®ar boxyl i c
~acid 2-hydroxyam de 5-[3-(2-oxo-pyrrolidin-I-yl)- propyl] -am de 50.
t hi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[(2-piperidin-1-yl-ethyl)-
am de] 15 51. thi Q?hene- 2,5-di carboxylic acid 2-cycl obut¥l ani i de
5- hydr oxyant¥8&3¥%3851 ¢ hi ophene- 2, 5- di car boxyl i c acid 2- ( Z*FPEHBY*benzyl ani de)
5-hydroxyam de 53. thiophene-2,5-dicarboxylic acid 2-hydroxyan de
5-[ (2- phenyl - propyl ) -am de] 54. thiopene-2,5-dicarboxylic acid
5- hydroxyam de 2-(2, 3-di net hoxy-benzyl am de) 20 55.
t hi ophene- 2, 5-di car boxylic acid 2-[(1-benzyl -piperidin-4-yl)-am de]
5- hydr oxyani dé- S@phene-Z3-gicarbgrgh éﬁ‘%ﬁﬁ?‘ﬁg?ﬁ?’%ﬁ’ﬁ' 2-carbonyl ) -anino]
- pi peri di ne- 116. §-44-boxypireridine-d-cabbyl)-thipbmeFcarbokylio pfié hal:@&y8nidé car boxyl i ¢
acid 2-[(3-di : 16 232, ResHi 5. dnlide 26 [@Ridlel-yndia- oxyam de 58.
t hi ophene- 2, Sfyg%%%%x%égﬂgoﬁg%ﬁszgdﬁ%{y pr op>[/ ;H am Jgf 5- hydr oxyam de
59. t hi ophene- 2888 car boxyl i ¢ acid 2-[(3-di net hyl ar ni no- propyl ) - ani de]
- 5-hydroxyani di. 8iopherei 2 ictreoxpliGicd; Zarlphpayimide araydfoxyamide -
 2-[2-(2- chl or - plRile)2, 2iitbdxyRdacide-cydOpropyinld o5y pive:gemidd

~t hi ophene-2, 5;dj Xyd | i ey 1 O€ 1 9= L it - t hyl -
benoyl am dej Ko GRS 6yl £ MUUARNESI - Al SRNATE
5-(3-trifluor onB-EWI-2msy y| ani de) 35 63. thiophene- 2, 5-di carboxylic acid
2- (2, 5- di f| uoziohehens Berilideboslitacdr enidede HR-methpoydirarngds- di car boxyl i ¢
Aacid 2- (g, 6- dif hiigmasbenanhasiyde) Sadwy dr 0xy@rdyélehexfSonyl-ethyl)-amide]
‘t.hi ophene- 2, 5-di aéIbox Ljc acid 2-(3,4-difluoro-benzyl am de)
5- hydr . oxyani de T BRaEisar 2005 VIO 03/ 011851 ,
) 23. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-morpholin-4-yl-ethyl)-

. amide] :
24. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-methylsulfanyl-ethyl)-
15 " amide]
25. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(tetrahydro-furan-2-
yimethyl)-amide]
26. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-phenylamide ’
_ 27. 5-(morpholine-4-carbonyl)-thiophene-2-carboxylic acid hydroxyamide
20 . 28. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(4-methoxy-phenyl)-
amide}
29. 5-(pyrrolidine-1-carbonyl)-thiophene-2-carboxylic acid hydroxyamide
30, thiophene-2,5-dicarboxylic acid 2-{(4-benzyloxy-phenyl)-amide]
8 ) 5-hydroxyamide .
- 25 31. thiophene-2,5-dicarboxylic acid 2-[(4-chloro-phenyl)-amide] 5-hydroxyamide
32, thiophene-2,5-dicarboxylic acid 2-bydroxyamide 5- [(4-iodo-phenyl)-amide]
33. thiophene-2,5-dicarboxylic acid 2-[(3-ethyl-phenyl)-amide] 5-hydroxyamide
34. thiophene-2,5-dicarboxylic acid 2-[(4-ethyl-phenyl)-amide] 5-hydroxyamide
35. thiophene—Z,S—dica.rboxy‘lic acid 2-[(3-chloro-phenyl)-amide] 5-hydroxyamide
30 36. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-iodo-phenyl)-amide]
37. 5—(1,4~dioxa-8—aza-spiro[4.5]decane—S—carbonyl)—thiophene-?.-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 '




PCT/ EP0O2/ 06488 -23 66. thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5-[(3-imdazol -1-yl-propyl)- am de] 67. thiophene-2,5-dicarboxylic acid
2-[ (1-cycl ohexyl -ethyl) -am de] 5-hydroxyam de 5 68. 14 December 2005

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

5- hydr oxyam de 69. thi ophene-2,5-dicarboxylic acid

2-12-(3-flu yI) ethyl]- amde 5- hydr oxyam de 70.

t hi ophene- 2%‘93{6@% boxylic acid 2-[2-(2, 4-dichl oro- phenqufEPméqtﬁf"lyl ] -amde
10 5- hydroxyam de 71. thiophene-2,5-dicarboxylic acid '

2-cycl opropyl net hyl - ami de 5- hydr oxyandzde. 72. thiophene-2, 5-di carboxylic
acid 2-[2-(2-fluoro- phenyl) ethyl]-am de 5-hydroxyam de 73.

t hi ophene- 2, 5- di car box cid 2- i.et no 1- rret hyl - but yl ) - am de]
15 5- hydr oxyaftt &]é“OPhF&e’ RE: éa?‘géh‘éﬁt@%{?lg&%' eYERI%Y 2- hydr oxyani de
5-[(2-pyridi n42¢ybplsnh95)¢cam&e}61¢5hydrmelpﬁeﬁéwaLEﬂdm@D boxylic acid
fhhydLOXyag' g% 5111515}%119-2 :Sfcﬁdaib‘ék}l]lc &m&ﬁ—hﬁh&k&h&ude@rﬂodgimﬁ@ 76. 5 ! de]

i ophene ar.boxyli W xyl)-am de
77. thiop hene4‘gt§‘ | ca¥b dﬁcafan%xy%cga‘i]yg{&%dg% El 14& H’Eﬁ%ﬂ E'L%Algxyarri de 78.
t hi ophené 2, 548|t@8?hf6%945r5é¢aﬁ’@i‘)@°2 c?@ﬂope&t% WQFQF@? 4 de 79.

t hi ophene- 2, 5- disclghayanhibe aci d 2- (2, 4-di chl or o- benzyl am de) 5- hydroxyam de
$0. thi ophene,2 tﬁoﬂ&eﬁé‘&@%&ﬂb‘o h@masid&zlh(yéms&a%ﬁwl @[@ R%siR5 BRydin-2am de]

5- hydr oxyam de ) - - d| carboxylic aci

2-1(1, 5-di et hy V4% by rﬁ”H‘éfj hydr oxyam de 82

t hi ophene- 2, 54ﬂ|tbap1tm)x-9‘-l5r6bcaé@mc ZﬁﬂQYCEOXYdeﬂQéf{SHmG&YhWH)Wlmﬂde]
5; hydr oxigam deg 3Qiophene-2,5- -dicarboxylic acid 2-hydroxyamide 5-[(2-p-tolyl-ethyl)-amide]

gft 3-[(5-hydr ggygalbaugy! aléarmog,mas R SALASIN 3120 MU Spaci d ety
propyl]-amide
50. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-piperidin-1-yl-ethyl)-
amide]
15 51. thiophene-2,5-dicarboxylic acid 2-cyclobutylamide 5-hydroxyamide
52, thiophene-2,5-dicarboxylic acid 2-(2-fluoro-benzylamide) 5-hydroxyamide
53, thiophene-2,5-dicarboxylic acid 2~hydroxyamide 5-[{2-phenyl-propyl)-amide]

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

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




84. thiophene-2,5-dicarboxylic acid 2-[(2-etllyl-hexyl)-am de]
5- hydroxyam de 85. thiophene-2,5-dicarboxylic acid 2-hydroxyam de
5- (4- nmet hoxy- benzyl am de) 86. thiophene-2, 5-di car boxyl 1€Paenigr 2005
2- hydr oxyam de 5-(4-net hyl - benzyl am de) 35 87. thiophene-2,5-dicar boxyl ic
aci d 2-hydroxyam de 5-[(3-phenyl-propyl)-am de] 88.
t hi ophene- 2, 5-di carboxylic acid 2-[(2-diisopropyl axnin, a-et h}/?)
5- hydroxyan’fvé'é’3@1435®ecenber 2005 Wi 03/ 011851 PCT/ EP0O2/ G@E@ﬁm &889
t hi ophene- 2, 5-di carboxyl i c acid 2-hydroxyam de
5-[2..(4-ni tro- phenyl)-ethyl]- am de .96- thiophene-2,5-dicarboxylic aci d
2-[ (3, 3-di phenyl - propyl ) -anode]  5-hydroxyam de 5 91.
t hi ophene- 2, 5-di carboxylic acid 2-(2-am no-benzy| am de) ¥ roxyam de 92.
Thi ophene- 2, 566 epbsux3:Fisahexylic Zﬂéﬂ ydeorrirrpdn 2 ﬁ%m@ai“aé)ﬂ@ r oxyani de
~93. Thi ophene 2adidd] carboxylic acid 2-(3,5-bis-trifluoronethyl-benzyl am de)
5- hydr oxyam d dic xyl i ] i eERbeNnzy| am de)
5- hydr oxyam d§7 %%P%Eé %I)' |opﬁ3§!ﬁg 2, 5&5 I car bo%y ?g&(lsl%ﬁ . F
2-(3-fluoro- benZYEIrHEY IS hydr oxyani de  96. Thi ophene- 2, 5-di car boxyl i c
aci d 2- hydr oxy@anhioishebe-2,3-divebbioiy - bendy| ani2dey3-clggro-phenyl)- ethYll-aIm e
Thi ophene- 2, 5- dig Hlkg,gg%y,{laé: aC| d 2-(2-chl oro-6-fluoro-benzyl am de)
- b- hydroxyam d Thi en di boxyl acld . ol
2-(4-ter-but y?g g@?@%ﬂ’agﬁg@ % gdr o%@gm d>él)' [hc(%ﬁgfgg phenyl)-ethyl] -amide
Thi ophene- 2, 5- d|5chafr1¥96¥@}11111€t aC| d 2-hydroxyam de 5-{[2-(4-sul fanoyl - phenyl) -
et hyl ] - ani de} 70.GRopkEhé-BplikamoRibsdd 2-42-tiokichloroggieayl)-ethyl}-amide
2~ [ (2-bgpzyl sul fgﬂﬁg )gg&r k) - ami de]  5- hydroxyam de 101.
ar bo

‘iliﬁohene25dc 22 (450 20
'phlen5|) et hyl 72 L}WPBF&}I ’6'21“:“%81‘3%15?1%% ?i’n]é%ﬁﬁga‘i‘{des dm%(}g;ngggy
2-{[ 2- ( 4- chl of2-thiphvpt-}-5 elidaghokdiani defid 5- Fyldr@B awrniaén)i)o gihyl}-amide
Thi ophene- 2, 5- dlgzwdwﬁlﬂ@ acid 2-{[2-(3, 4-di naet hoxy- phenyl)-ethyl]-

ami de] - 5- hydr 9§yt%ophene 2,5-dicarboxylic acid 2-[(4-diethylamine-1-methyl-butyl)-amide]
15 5-hydroxyamide :
74. thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(2-pyridin-2-yl-ethyl)-
amide]
75. ﬂﬁophene-z,s-'dicarboxylic acid 2-hydroxyamide 5-[(2-pyrrolidin-1-yl-ethyl)-
amide]
20 76. thiophene-2,5- dlcarboxyhc acid 2-hydroxyamide 5-[(1-methyl-hexyl)- -amide]
77. thiophene-2,5-dicarboxylic acid 2-cycloheptylamide 5-hydroxyamide

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

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

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




25 104. Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
5-[(2- phenoxy-ethyl)- am de] 105. Thi ophene-2, 5-di carboxylic acid
2- hydr oxyam de 5-[(4-phenyl -butyl)- am de] 106. Thi ophed&DPeBetidar boxyl i c
acid 2-[(3, 4-di net hyl -phenyl)-am de] 30 5-hydroxyam de 107. 5-
(4-Pyrimdin-2-yl -pi perazine- |-carbonyl) -thiophene-2-carboxylic acid
hydr oxyam d hi ophene- 2, 5-di carboxylic acid
2-[(3, 4- di ng’t"r]m"g@?%heny| )-ami de] 5- hydroxyam de 35 10
Thi ophene- 2, 5-di carboxylic acid 2-[(4-tent-butyl -phenyl)-am de]
5- hydr oxyam de 14 Decenber 2005 WO 03/§1.1851 PCT/ EP02/ 06488 -25 110.
© Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de 5-[ (4-nethoxy-2-nethyl -
“phenyl ) - am de] rlw‘i%’lr? Thi_o. phene- 2, 5-di car boxylic acid
- 2-[ (4-di met hyl%8 Bhﬁﬁﬁ@ﬁgfﬁﬁ@bﬂ?ﬂ&eﬂﬂd BTy B%ga pril #éd-sitrpphenyl)-ethyl]-
Thi ophene- 2, 5- dim@idboxyl i ¢ aci d 2- hydroxyam de 5-[ (4-phenoxy-phenyl) -
ai nide] 113. Bji@RPbEAE22 Reath boXxyl jf1 aci dy_gzhy, HAANE 1 98- aaft ol yl anii de
114. Thi ophene- Z%E%%I car.go(;(ayloﬁcgfcaci d 2- hydroxfl(am'%"e 5- F’?aﬁgl perljdi n-1-yl -
phenyl) - ani de] 10 f1gryamide o '
1- ( 5- Hy drfoxy c &1 tthiepline2iSohtseroaylizacid 2@ nyine-hehpybmiidh) fdwdromamtidexy| i ¢ aci d
me'E hyl helst (er Di.&miﬂ&mﬂi&gBoﬁﬁdidW~Myﬁab%e lahid@y LY eH OBk dg o]
5-[net hyl - (1- nggt i peni din-4-vl), amde] . | 5 2,.5-di car boxylic
act d 2 by oxy o HerneR Belicab Ry id Z i Hekidd bt CRATRERS L o) 11
Thi ophene- 2, 5- di tABEXSTHE acid 2- (butyl - net hyl - ami de) 5- hydr oxyami de  119.
- Thi ophene- 2, 5-%i Beiortheneyl.3-dicaborgli@acifi 22 (3rybmnibelerylambiglis-bydrauyudide 120.
= Tjn ophengy 2, 5-98] TiadgeNeyd, - Bicabbglidadd Aot henimith ey acpride] 5-
- 96. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-methoxy-benzylamide)
97. Thiophene-2,5-dicarboxylic acid 2-(2-chloro-6-fluoro-benzylamide)
5-hydroxyamide '
: 98. Thiophene-2,5-dicarboxylic acid 2-(4-tert-butyl-benzylamide) 5-hydroxyamide
15 99. Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[2-(4-sulfamoyl-phenyl)-
ethyl]-amide}
100. Thiophene-2,5-dicarboxylic acid 2-[(2-benzylsulfanyl-ethyl)-amide]

éPCT/EPGZIOG:ISS

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' _ o '
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




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

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

5- (4- Di net hyl car banoyl net hyl - pi per azi ne-1-carbonyl ) -ti ophene-2- carboxylic
acid hydro%%ﬁﬁ?ﬁEbHZS 5-[4-(2 -Oxo0-2 PUT/EP02/06488

-pi peridin-I-yl-ethyl)-piperazine-|-carbonyl] -thophene-2- carboxylic acid
hydr oxyam de 30 126. Thi ophene- 2, 5-diLggr boxylic acid 2-hydroxyande
5-(3-trifluoronethoxy- benzylam de) 127. Thi ophene-2, 5-di carboxylic acid
2- hydr oxyam de 5-(3-phenoxy- benzyl am de) 128, Thlophene 2, 5-dj carboxyllc
aci d 2- hydr oxyi&ni dbioBhdng-R.Srisearhpiri agh aryfiroxmasideSolid-methewi-grajetyb g

Thi ophene- 2, 5- Eggﬁﬂ Q%yk]c acid 2- hydroxyanlde 5-1(3- nethoxy propyl)

am de] 14 Dec d2- Igggg/ ﬁﬂé
i.carbo EIlfelc acﬂ%&%é?% oro gnzyl @éﬁ 5 hydroxyanlde

Thi ophene- 2, 5
131. Thlophene p-hy Gﬂ@@#ﬁoxyllc acid 5 hydr oxyani de 2-

(2- acet y$ ami nnizet Mdophawizdedicatbok@R. acifhl-bpheryemide 5-[d4- ehqnbﬁklghemé) acid
2- hydroxyam de 2z]stfl- met hyl - heptyl) - anlde] 133. Thi ophene- 2, 5-di car boxylic

~acid 2-hydrox ) 13. 4
Thi ophene- 2. 51 ( cg[‘rak?BQ‘%ﬂ(" R o af‘f‘{z 10 ﬁ t‘ﬂYl"i,ml ¢
: 114. Thiophene-2,5-dicarboxylic ac1d 2-hydroxyamide 5-[( —plpendm -1-yl-
" phenyl)-amide}
10 115.  1-(5-Hydroxycarbamoyl- thlophene-z ~carbonyl)-piperidine-4- carboxyhc

i~
o
N

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

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

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




10 135. Thi ophene-2, 5-di carboxylic acid 2-[(1, 3-di met hyl -butyl)-am de]
5- hydroxyam de 136. Thi ophene-2, 5-di carboxylic acid 2-hydroxyaride
5-propyl am de 137. Thi ophene- 2, 5-di carboxylic acid 2-seétDiembel 285 de

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

5- hydr oxyam de 15 139. Thi ophene-2, 5-di car boxylic add

2-(3,4-dic ﬁzylanlde) 5- hydroxyanlde 140.

Thi ophene- 2 Dd“@ ﬂboxyllc acid 2-(2, 3-di chl oro- benzylgﬁﬁag¥m6ws

5- hydroxyanlde 141. thiophene-2, 5-di carboxylic acid
2-(2,3-difluoro-benzyl am de) 20 5- hydsexyam de 142.

~t1 hi ophene- 2, 5-di carboxylic acid 2- (2 chl or o- benzylanlde) 5- hydr oxyam de

- 143. tlophene 2 5 i,carboxylic ac (3, 4- dhnet |.am . de)
5- hydr oxyami d& qmﬁﬁ?ﬁﬁﬁ%ﬁ%mﬁp ﬂlcarbﬁ%yllc é%&ﬂxm“° éerylama d%
2-(3, 5- dlfluorOS@mkmﬂumdﬂe) 25 5-hydroxyamni de 145.
t hi ophene- 2, 5144, Caﬂ‘%&ﬂé% acirBoxdticl ( 2- R No-Phieaktylamans-eefl) mé:dh]ydr oxyani de
146. thlophene |cargoxyllc acid 2-[4-(2-am no-phenyl car banoyl ) -
benzyl am de] §g$? -anlde 14 Decenber 2005 WD 03/011851
PCT/ EP02/50648832- 271“h1<zphener2rﬁ %ﬁbﬁ@hq agid § p e miegidec S Reblteidxyani de 5-
- (methyl -(4- tri falnidef onet hyl -b -enzyl) -am de Exanple 16 In an anal ogous
manner to t ha 3de dhedt d NalREoGHATRIE Bhydfidhkial NELKRONRLEBEhOdS as
described in iﬁfémature m& In stand%rd wor ks s%ch as Eﬁ%ben- eyl ,
" Met hoden der Cﬁﬁﬁ schen Chenle Georg Thienme Verlag", Stuttgart; CXganlc
Reactions, Jo#. WTlEqph&leSbhdlcaerhcaCNelnﬂlem@e&hYérWéﬁM ng conpounds are
prepar edppand ehar aml@hk&eﬂ&mc&rboﬁ@: (APGHY :  10-[1¥Bdintkthyl-butyl)-amide]
ﬁEﬁ benzhydryl p%&?ﬁﬁ%&%mg - car bonyl ) - N- hydr oxy- benzam de

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)




149. N hydroxy-N -pyridin-3-yl net hyl -terepht hal am de 150.
N- benzyl - N - hydr oxy-t erepht hal am de 151.

N-cycl ohexyl - N - hydr oxy-t erepht hal am de 152. 14 December 2005
N- cydopr opyl -N - hydr oxy-terephthal am de 15 153.

N- hexyl - N - hydr oxy-t erepht hal am de 154.

N- hydrox -N - (3-nmet hyl -butyl)-terephthal am de 155.

N- hydr oxy- WO P&t hyl - t er epht hal ani i de 156. PCITEP02/06438

N-hydroxy- N -[ 2- (4- met hoxy- phenyl)-ethyl]-terephthal am de 157.
‘N- (3-chl oro-b. enzyl )-N - hydr oxy-tereplgrhal am de 20 158. '
N- hydr oxy- N - ( 2- net hoxy- benzyl) terepht hal anrri de 159.

N- (4-fl uoro-benzyl xy-t erepht hal am_de 160. _

N- hydr oxy- N - ‘Q %‘ Q"E’E‘é% ﬁi?é:f‘%}f lisaphtdith| eR-hrdsprymide, ephinghdride 161
N- hydr oxy- N - (4mﬁu0fdmmh)tbhmyihyimdaenzyl ) -t erepht hal am de 162.
N-(2,4-difl.uoro-benzyl)-N -hydroxy-terephthal arnide 25 163.

N- hydr oxy- N -indan-1-y1- terepht haI am de 164.
"N benzy[ 1, 3] dhr’(‘fx#—%-yl met hyl - N - hydr oxy-t er epht hal arnide 165.

N- hydr oxy- 4- (4- phenyl - pi per azi ne | - car bonyl ) - benzanm de 166.

N- (3, 5- dbmet hid sbemZogbls iNanddey e sy déseritepih find a@ingR 3, 164 using known
oo syl o T
N, N- di but yI - Wfﬁy%ﬁﬁ%} "tnefl%pﬂ‘igﬁ'&f F%céf%““f?@e“rﬂ Eerkagl, Shetettadi ne-
- car bonyl ) - N- RyadnioRgaciomsn foaniVWiley 873ons, Inc., New York) the following compounds

ﬁhydroxy N - thfe%ﬂg@&{wclhug&&fz@clwmmgzﬁmm ethyl]-terephthal am de 172.
(2- et hoxy-benzyl)-N - hydroxy-terephthal am de 35 173. '

N- (2-cydohex-1-enyl -eth I()i N - hydroxy t er epht hal am de 14 Decenber 2005 WO
03/ 0118849 PCTHEPoZt Gdsnthvdylgpiperapine-1-carbonyl)-N-hydroxy-benzamide

N hydroxy, - N 1492- nhpiraty-¥-plriin-eflhiyih)yl-tepapdiidiat am de 175.
- N-hydr oxy- N: {3 mag. Béﬂzﬁbﬂrf @%gq, ?e?iﬂ»}{ﬁl)al'aﬁa &f.epht hal amide 176.
N- hydr oxy-N . 1§ tetra C%&jl “ﬁ%‘oxyté@efaﬁethaﬂm& t er epht hal am de 5 Exarrpl e 17
: 152, N-cyclopropyl-N'-hydroxy-terephthalamide
15 153.  N-hexyl-N'-hydroxy-terephthalamide
154. N-hydroxy-N'-(3-methyl-butyl)-terephthalamide
155. N-hydroxy-N'-phenethyl-terephthalamide
156.  N-hydroxy-N'-[2-(4-methoxy-phenyl)-ethyl]-terephthalamide
157.  N-(3-chloro-benzyl)-N'-hydroxy-terephthalamide

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

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




Eval uation of effects on a human col on carninoma cell line of the conpounds
of the invention MIT is widely used for the quantitative determ nation of
cytotoxac effects or in vitro chenosensitivity of tunorl4Bedeiser20bhe assay
is based on the cleavage of the 10 yellow tetrazoliumsalt MT to purple .
formazan crystals by netabolic active cells. For details, see Rubinstein,
L.V., et alwoogfou tl. Cancer last. 82 (1990) 11131118PC¥E§021;0H!0W ng
procedure was per “ormed: HT-29 cells (human col on carcinona ce i ne)
were cultivated in RPM 1640, 2.5 % FCS, 2 nM @ utam ne, 100 u/m
Penicillin, 100 uglm Streptonycin. Fol8-the assay the cells were seeded in
384 well 15 plates, 900 cells per well, in the sanme nmedi um The next day

conmpounds (di | v 10 i n O r dd i,n_Marious concentrations
rangi ng from 3340 I\}ISS‘K %ﬁ“ '4V\Fe ate‘ieﬁ%h"f\lﬁl“l“d Sssay was done nainly
according to f&he |N§W¢WQ@PNUW®Y{S@WIR@ caephthalamideCel | proliferation kit
I, MIT, fora ResheNMplwapNa(tetrdByd6!feah-2albethy])-terephth@imide MIT | abel i ng
reagent was added to a final concentration of 20 0.5 nglm, added and

i ncubated for 4 hrs at 37 C, 5% C02. During this i ncubation time purpl e

f or mazan®crysE5m@Pls}% forned. After addition of the sol ubilization

sol ution (ZO‘VcEmuOnoﬂqﬁ@é}csthmmbanmawheDMHmmMrn| ght at 37
C, 5% "C02. Aktteafivendseful m xing plates were measured in Victor 2 (scanning
nul tiwell spectrophotoneter, Wallac) at 550 nm 25 A decrease in nunber of
living cells results in a decrease in the total metabolic activity in the
sanpl e. The deE¥leiseddy pwdforythe gpansitaivedeterainaion afraetoxiotffesopie  col our
resulting f romﬂd&eﬁeieuhmdlﬂymtmm &fls. tThe apwy Plbasel nnhz alaavagey&tta& S.

L b R e el D 13125
384 [pM Exa prde . 6% Sl excenlgst B Bul AN o 15, No.
1040. 04 Exarrpl e 50.05
The following procedure was performed: I—IT-29 cells (human colon carcinoma cell
line) were cultivated in RPMI 1640, 2.5 % FCS, 2 mM Glutamine, 100 u/ml
Penicillin, 100 ug/ml Streptomycin. For the assay the cells were seeded in 384 well
15 plates, 900 cells per well, in the same medium The next day compounds (dissolved
10 mM in DMSQ) were added in various concentrations ranging from 30 uM to 1.5
oM. After 5 days the MTT assay was done mainly according to the instructions of
the manufacturer (Cell proliferation kit I, MTT, fomm Roche Molecular
Biochemicals). In brief : MTT labeling reagent was added to a final concentration of
20 0.5 mg/ml, added and incubated for 4 hxs at 37 C, 5% CO2. During this incubation
time purple formazan crystals are formed. After addition of the solubilization
B . solution (20% SDS in 0.02 M HC) the plates were incubated overnight at 37 C, 5%
’} CO2. After careful mixing plates were measured in Victor 2 (scanning multiwell
. spectrophotometer, Wallac) at 550 nm.

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




Exanpl e 15, No. 930.05 Examle 15, No. 940.07 Exanple i5, No. 980.07

Exanpl e 20.11 Exanpl e 40.14 Exanple 15, No. 900.14 Exanple 15, No. 1390.17
Exanpl e 1$ 5Tablet fornulation Item ~ Ingredi ents ng/ TalbtBtceti®0208Tonpound
2a25 2Anhydrous Lact 0ose7335 3Croscarnel | 0se68 4Sodi um 56 Povi done K30
5Magnesi um St earatell Total Weight 110150 Conpound 2a is described in .
Exanple 2. 10 Procedure: 1. Mx Itens 1, 2 and 3 in a ' m xer for 15
m nutes. 2WE4H§Pate the powder nix fromStep | with é@i{)’é@%{’/?%one K30
Solution (ltem4). 14 Decenber 2005 WD 03101181 PCT/ EP02/ 06488 -30 3. Dry

the granulation fromStep 2 at 50 C. -4g. Pass the granulation from Step 3
through a suitable mlling equi pnent.

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

Compound 2a is described in Example 2.

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




5. Add the Item5 to the mlled granulation Step 4 and mx for 3 mnutes.
6. Conpress the granulation fromStep 5 on a suitable press. 5 List of
Ref erences Cancer: Principles & Practice of Oncol ogy, VilhDewribei200DeVit a,
Jr., Sanuel Hellnmann, Steven A. Rosenberg; 5th Ed., Lippincott-Raven
Publ i shers 1997 10 Houben-Weyl, "Methoden der O gani schen Chem e, Georg

Thi eme Verl tuttgart; Organl c Reactions, John Wle I nc.

Yor k Houbeﬁgwé@%§ I\vet hoden der or gani schen Cheni e, VoIt C\f%%‘i%%’%gd XV12
Koyama, Y., et al., Blood 96 (2000) 1490-1495 Marks, P.M, et al., J. Natl.
Cancer |nst 92 (2000) 1210-1216 15 Jama, M, et aI., Og. 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 WD 98/ 55449 20
Hol ba, V., et 3al ., Dy theggulationEamCieRghi®f- 262 (3) (1981) 445-448 14 .
‘Decenber 20054—31 Pai thagrafilaiondrom StepGahipogindsiitetfle fuflirmeaipheddO- N ' NR2 Rl

(1) wherein dgnot e§d&h£ﬁé£@¥@rﬁ@nﬁﬂeﬁgmm&tﬁﬁ5%£aﬁgnﬁpﬁybﬁﬁﬂtﬁéﬁ ed or

substituted by I SLEi_f entf?i E epen ent@g sel ected froma hal ogen
atom an (1-46)ai ké‘?mpress Gt YR RGP 2 O0 A FRYFORPESS (1- 4C) al kozy-, nitro-,

am no-, (l-4C) alkylarnino-, di((i-40C aI kylJ-am no- or a
(1-40C) aI kanoyTam no, a (1- 3C) all c)i euedi oxy-group or an acyl grottp, and
SéLO?nnd R2 areﬂsltﬁgfﬁ%rl]gmgs different fromeach other and are a hydrogen

‘Cancer: Principles & Practice of Oncology, Vincent T. DeVita, Jr., Samuel
oy ) ' : Hellmann, Steven A. Rosenberg; 5th Ed., Lippincott-Raven Publishers
. 1997
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_ 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




a branched or unbranched (1-14C)al kyl group; which may be unsubstituted or
substituted with | or several Substituents independently selected froma
hal ogen atom hydroxy-, nitro-, am no group ; 14 Decenbé#Dee@sr2®2 a

car bocyclic group which may be a non-aromatic ring systemw th 3-7carbon
atons selected fromcycl opropyl, cyclobutyl, cyclopentyl; cyclohexyl or.
cycl oheptyl; which is unsubstituted or substituted by 1, 2, or 3
substituents independently selected froma hal ogen atom an (1-4C)alkyl -,
trifluoro-nethyl-, hydroxy-, (1-4C)al koxy-, phenyl, phenylal kyl, '
phenyl al kyl oxy-, phenyl oxy, (1-3C)alkyl enedi oxy-, nitro-, am no-,
(1--4C al kylam no-, di[(1-4C) al kyl]am no (1- 4C)al kanoyl am no- or an acyl -
group, and which may be annelated by a phenyl group. or which may be an
aryl group selected from phenyl or naphthyl which is unsubstituted or
substituted by 1, 2, or 3 substituents independently selected froma

hal ogen atom an (14C) al kyl-, trifluoronethyl-, hydroxy-, (1-4C) al koxy-,
phenyl al kyl oxy, phenyl oxy, (1-3G al kyl enedi oxy, nitro-, am no-, (1-

4C) al kyl arnino-, di[(1-4C)allty|Patent 6ims:( 1- 4C) al kanoyl anai no-, car boxyl -,
car boxyal kyl - or an acyl - ‘group, or a heterocyclic group, which may be a
non ar ti,¢ ring.s em sel ected from pi peridinyl, norpholinyl,
pyrrol?g?ny Pﬁﬁ%&#éﬁé Pg?tetrahydrof iranyl, which is unsubstituted or
substituted by 1, 2, or 3 substituents independently selected froma

hal ogen at ogy an) algyl-, trifluoro-nethyl-, hydroxy-, (1~4C)alkoxy-,

phenyl, phe\yl 3 ,_ppenyl al kyl oxy-, phenyl oxy, (1-3C)al kyl enedi oxy-,
nitro-, am no-, @) alxyl am no-, di[(1-4G al kyl]am n4-, (1-

4C) al kaHGE/T m no,~e¢#” an dMyIRZ group, and which may be annelated by an
aryl or hetaryl. groupriyto far nh)e.g. a

wherein

©

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

and

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

abranched or unbranched (1- 14Cjalky1 group;

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




t et rahydrochi nol i ne, tetrahydroisochinoline or a dihydroindole, or which
may be a hetaryl group selected from pyridinyl, thiophenyl, furyl or
pyrrolyl, indolyl, quinolyl or isoquinolyl, 14 Decenber Z@8&mb@2605wWhi ch may
‘be unsubstituted or substituted by 1, 2, or 3 substituents independently
sel ected froma hal ogen atom an (1-4Calkyl-, trifluoronethyl-, hydroxy-,
(1-4C)al koxy-, phenyl al kkyl oxy, phenyloxy, (1-3C)alkylenedioxy-, nitro-,
amino-, (1-4C)alk)iam no-, di[(1-4CP& kyljam no (1- 4C)al kanayl ami no, or an
acyl group. and wherein at a chain length of larger than 2 atons one or
several non adjacent atons nmay be replaced by oxygen, nitrogen or sul fur
atons, and wherein 2 atons may be bound together by a double or triple
bond; a carbocydic group whi ch is defined as above; ar a heterocyclic group
which is defined@% 8}% and R2 together with the nitrogen atom
forma 3-6 nmenbered ring % h  may contain additional heteroatons

i ndependent |y sel ect®Rich meay be ﬂrworﬂaquleg systerdl veith Burcarbanchit ch may be
annul ated by a car baelsted i feorgr yBY r up..and whi ch may
be unsubstituted or sybst it@ute y Cﬁlog & &g%?ér{ er'f?&&ﬁgﬂdg bendent | y
sel ected from a hal o‘% m an (14C) aI kyI , trifluoronethyl - bydr oxy- -,

g é) 4|C?<a: koxxé- . phenyl, pisahip ahﬁalvbututddmmhbeiltﬂmb@wi, .2, RRSYbRYent{ 1-
al kyl ened. i oxy-, ni t pteperd
di [ (1-4C) al kyl | ami no-, (Lot 40@5 serln%:f/ é%o-lj’ﬁ‘?gegm‘é%ﬁ“ Gricislioknei r

physi ol ogi cal | y accept aB’F%‘OE%‘I“i Ayidpsnds 6F4¢)eﬂmw-a | phemydy ding to
claiml wherein is thi ophmyhlkyalpﬁeﬁaﬁcﬁoﬂ?yqjh @ﬁe&l _above given
meani ng. 3. Conpounds of or*HH] erel n R is
benzyl or substituted bluf ?4 (ﬂ)ea&éz%’g 05d1 ]fgﬁﬁo'
Conpounds of fornula | aning- «@r aanragyl anpep,na.nd which may be

' ' annelated by a phenyl group.

- or which may be an aryl group selected from phenyl or naphthyl
which is unsubstituted or substituted by 1, 2, or 3 substituents
independently selected from a halogen atom, an (1-4C)alkyl-,
trifluoromethyl-, hydroxy-, (1-4Calkoxy-, phenylalkyloxy,
phenyloxy, (1-3C)allylenedioxy-, nitro-, amino-, ({I-
4C)a]kyiaminq—, di[(1-4C)alleyllamino-, (1-4C)alkanoylamino-,
carboxyl-, carboxyalkyl- or an acyl - group,

or a heterocyclic group, _

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

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

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

furyl or pyrrolyl, indolyl, quinolyl or 130qmnolyi,




PCT/ EPO2/ 06488 is thiophene and Rl and R2 together with the nitrogen atom
froma piperazin or piperidine ring which may be substituted by acetyl,
benzhydryl or phenyl whereby the phenyl groups can be stbsémiertoesl. 5.

-~ Compounds of fornula | according to claim1 selected fromthe group

consi sting of Thiophene-2,5-dicarboxylic acid 2-hydroxyam de

5-[ (napht hal en-1- ylrnet hyI) am de]S 10 Thi ophene-2, 5-di carboxylic acid 2-
hydr oxyazni de 5-(4-trifluoronethyl al“benzylam’ de) N

hydr oxy- N - napht hal en-1 vyl net hyl -t er epht hal am de

Thi ophene- 2, 5-di carboxylic acid 2-(3- chloro-benzyl am de) 5-hydroxyam cle
Thi ophene- 2, 5- di car boxy| Weichcinay i’ﬂ(@‘lssbsmtﬁétmmbbmzeﬁl byrilded, orl3 5-

hydr oxyami de Thi ophene- ﬂxbﬁ:tdexﬁaﬁlbj&ﬂdeﬁﬂflbéiec?ed ﬂ@ﬁ%{ a8 (jénd&o%‘ Qxdr oxyam de

Thi ophene- 2, 5- di car boxy},i hexy
hydr oxyani de Thi ophene- 2 5 c??%gld’ tqozorﬁﬁtﬂg P’E?S(’ya &gsglko

5-[ ( 2- phenoxy- et hyl ) - 20 oxy,Tm}@pﬁene A1 8C)alkdenddingy, i cm&md 2- (3, 5-
© di met hyl - benzyl am de) Szmmmrow@@)ag@a}mh& hey g ﬂﬁﬂ%goxy 1| c acid
hydr oxya

2-(3,5-bis- trifluoronethul sben amd% ?
Thi ophene- 2, 5- di car boxy!| ‘H%"f‘ A" g‘l?éﬁzyl ami de) 5- hydroxyani de
- Thi ophene- 2, 5-di carboxylic acid 2-(4-tert-butyl- benzyl am de) . 5-

~ hydr oxyani @gdwmﬁ@cﬁaéﬂga%ﬁ%%u%@%ﬁm? gxg&&g%?%%g%ﬁng aci d

5-(4-triflu rone | am de Icar
2- (3- chl or S BEHRX YL 6‘3%% r%‘?’%‘?ﬁ‘&é Rmenber 2005 WO 03/011851
PCT/ EPO2/ 06488 - 34 '

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

a carbocyclic group which is defined as above;

or a heterocydlic group which is defined as above;

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

their physiologically acceptable salts,

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

O

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

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




Thi ophene- 2, 5- di carboxylic acid 2-[(3; 3-di phenyl -propyl)-amde] 5- '
hydr oxyam de Thi ophene-2, 5- dicarboxylic acid 2-(3,4- dichloro-benzyl am de)
5- hydr oxyam de 5 Thi ophene-2, 5- dicarboxylic acid 2- hydrdeyabirdecs
5-[(1- phenyl -et hyl)- am de] Thi ophene-2,5-di carboxylic acid 2-
hydr oxyarraide 5-(3-trifluoromnet hyI - benzyl am de) : _
Thi ophene- 2, 5-di car boxylic acid 2-" hydroxyam de 5- -nmeth - hexyl)- 10
am de] Thi oﬁ’ﬁ'é'?(éu@lS di carboxylic acid 2- heptyl am de S"Q’Wé?’@ﬁﬁém de
Thi ophene- 2, 5- di carboxylic acid 2- hydr oxyam de 5-[ (4-phenyl-butyl)- am de]
Thi ophene- 2, 5-di carboxylic acid 2-benzyl am de 5-hydroxyam de 15
Thi ophene- 2, 5- dicarboxylic acid 2- hexylam de 5- hydroxyam de
Thi-ophene- 2, 5- di carboxylic acid 2-(3-fluoro- benzylam de) 5-hydroxyani de
Thi ophene- 2, 54.di Cartpoxydsiotfosmilall Z<qrding taflfindoereibenzyl am de) ~ 5-
~hydr oxyam de Thi ophene- 2, 5-di car boxyl ic acid
- 2-[(2-benzyl sulfaqQyl -et hyl )-am de] 20 5- hydroxyarrai de
. Thi ophene- 2, 5 boxylic acid 2-(4-bronp- benzyl ani de) 5- hydroxyam de
Tl i ophene- 2, 5\-di carboxylic acid 2- bydroxyam de 5-{[2-(4-hydro)y-phenyl)-
- ethyl] -am de} ~Fhi ophene- 2, 5-di car boxyl ic acid 2- hydroxyam de 5-(4-
met hoxy- 25 benzyl am de) Thi ophene 2,5- dicar boxyl | c acid 2-(2,3-
di chl or o- benzyl ani de) am de Thi,o hene di.car box I l c acid
2- hydr oxyani de 5-1 P4 ¥ Hﬁﬁ(yﬁi t%e”ﬁfbo‘g‘ ﬁr@ﬁje PP car boxyl i ¢
acid 2-(2,5 - di farlpup:en&nbmymahnnde))e suljstitirfy b}b?@ﬁ’é’k ﬂﬂaélh}’drﬂ or phenyl
Thi opheng- 2, 5- di GafR@¥ite! genq,pgT AJ@ wdndrelsibsgtedbenzyl am de) 5- hydroxyam de
_Th| ophene- 2, 5- dicar boxy i c aci d 2-hydxoxyanm de 5-[(naphthal en-1-
L/

A
C

'x“/"

5. Compounds of formula I according to claim 1 selected from the group
consisting of
Thiophene-2,5-dicarboxylic ~ acid ~ 2-hydroxyamide 5-[(naphthalen-1-
_ yimethyl)-amide] '
10 Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(4-trifluoromethyl-
benzylamide)
N-hydroxy-N'-naphthalen-1-ylmethyl-terephthalamide.
Thiophene-2,5-dicarboxylic acid 2-(3-chloro-benzylamide) —hydroxyam1de
Thiophene-2,5-dicarboxylic acid 2-(3,5-dimethyl-benzylamide)
15 - 5-hydroxyamide : )
Thiophene-2,5-dicarboxylic acid 2-hexylamide 5-h)rdroxyam1de
Thiophene-2,5-dicarboxylic acid 2-[(1,5-dimethyl-hexyl)-amide]
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{(2-phenoxy-ethyl)-
20 ~ amide]
Thiophene-2,5-dicarboxylic acid 2-(3,5-dimethyl-benzylamide)
| 5-hydroxyamide
| Thiophene-2,5-dicarboxylic  acid 2-(3,5-bis-trifluoromethyl-benzylamide) -
5-hydroxyamide
25 Thiophene-2,5-dicarboxylic acid 2-(3-bromo-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(4-tert-butyl-benzylamide)
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5.(4-trifluoromethyl-
benzylamide) '

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




yl met hyl ) -am de] 35 Thi ophene-2, 5- dicarboxylic acid 2-hydroxyam de
5-(3-nethyl - benzylam de) Thi ophene-2,5- dicarboxylic acid
2-(2,6-difluoro- benzylam de) 5-hydroxyam de. 14 DecenthePec@B85200D
03/011851 PCT/ EP02/ 06488 -35 6. Process of manufacturing conmpounds
according to clains 1 to 5 by reacting a conmpound of formula Il 5 wherein
A has the m%?{ﬂ' defined hereinbefore and R3 is (1-4C)_alkyl group wth
an am ne of é’e"’ﬂ)?g‘?lrml a HNRLIR2 in. the presence of an a%qTi’Vﬁ%"?‘sggé agent,
wherein R3 and R2 have the neaning defined hereinbefore to give a° conpound
of formula 11 R 10 which is reactedssith hydroxylam ne in the presence
~of a suitable base, whereafter the obtained conpounds of fornula | are
converted in its __ enantioners, _diastereoisoners, ~racenmafes do :

physi ol ogi cal | y afeigpteaspte-diameglic7  \ed; can%ﬂ@é'%ﬁ?ﬂ‘i%”% -agddeict j ve

I ngredi ents a conpourtdhfodronidell a |  according to clainms 1 to 5 in

adm xture w th pherBeabsCRhintaecept ablde 15 exchiphisRtsnantlle) uents. 8.
Use of a conpound acgs[o}rbvin t.g claime 1 to 5 for the preparation of a

medi cament havi ng hi st é‘”‘gﬁ% Btylase (HDAC) inhibitor activity. 9. Use of
a conpourfd accor difhigrhege-@alisatextlisr acide hydseryamiden Sol(1-phesdcitylnent  for

i nhi biting cell prolidwgédation. :

Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-trifluoromethyl-

benzylamide)
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(1-methyl-hexyl)-
= 0 amide] - 7
7 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-
e 25 benzylamide)
. Thiophene-2,5-dicarboxylic acid 2-(2,3-dichloro-benzylamide)

5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-[(3-phenyl-propyl)-
amide]
30 Thiophene-2,5-dicarboxylic acid 2-(2,5-difluoro-benzylamide)
5-hydroxyamide
Thiophene-2,5-dicarboxylic acid 2-(2-fluoro-benzylamide) 5-hydroxyamide
Thiophene-2,5-dicarboxylic acid  2-hydroxyamide  5-[(naphthalen-1-
ylmethyl)-amide] ' 7
35 Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-(3-methyl-benzylamide)
Thiophene-2,5-dicarboxylic acid 2-(2,6-difluoro-benzylamide)
5-hydroxyamide. g
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6. Process of manufacturing compounds according to claims 1 to 5 by reacting a
compound of formula III

R OR!

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

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

compound of formula I
0] O
R3—0 /N—R2

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

whereafter the obtained compounds of formula I are converted in its

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

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

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

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

for inhibiting cell proliferation.



