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WC 2004/087693 PCT/EP2004/003498 OXIME DERIVATIVES AND
THEIR USE AS PHARMACEUTICALLY ACTIVE AGENTS Objects of the
present invention are new oxime derivatives and pharmaceutically
acceptable salts thereof. The invention also relates to processes for the
manufacturlng of these compounds of formula I, to pharmaceutical

WSt Eions containing said compounds and to theif GEERR0HYR03498

manufacture of drugs for the 5 treatment of diseases such as cancer.
Cancer is one of the major causes of death, exceeding heart and
cerebrovascular diseases, and so many studies have been conducted
with'8RAITMBESERperSeTdRt: tifffe’d BVEIBoRE CaRcerHEWeYER 1A spite
of a variety of therapies such as surgical operation, radiation therapy and

emotl tﬁlaps,%\mo ere IS t|II angreat need fé)r 10.im roye anticanc

t e}rapeutlcs ngm ¥ﬁeset era%ﬁf chemot %Vr%pyl ﬁlém?)?e‘fﬁcgirﬁ

AFETRYT el fFeaimdht. WSSt 5§h6W{%|F%fF§8f?§§Fsaffc€Etlﬂl’j
Al ONiAg tof Exgsressnitnaindsyablosduily lafrinhemarsdsabeaumstomjuring
tumeiniee sidHowpverdiaciding beleotivity ith @y dafrotrs wifidientlior the
qditfgrentatahatwesn, fvmer.cells and normal cells, and therefore, adverse
reactions expressed in normal 15 cells have limited their use in therapy.

Up to now, no_satisfactory drug e bee covere a d thus an
A SP 8RR R s f’cfsx’%ﬁfé 5}&%&3}% Z‘Fﬁﬁlﬂﬂf{j ‘éﬂﬁ?j’ﬁg"
heRpeane efewns sfedipnbathtyesireriurisd voth soemusia el this
ifwentioveareninduiitor Slok dvistonepile aCetytase of BEXATs amd thenefione
shemtnlipiaiferativerandadifferentiationndusing aativityre?0 WkHC:
il iRIle kR e e YRR AR, N Slgh BLARPRIBSIS e
hibitipn of |n¥aS|on ranscrrg c%] %agfn is.a ma% in, cell
feFaHtiatah ' BrofRsradbh g PAn S fidieh Xcat 4H8% of a
g&lﬁbé@%@d@f@?ﬁﬁﬁh@% %W%@ﬁh"éﬁb‘ﬁﬂaﬁa wqfrﬁ%e?éagavf%ﬁgeﬂbtuon

iselig Hlywerer ki sdeviivitgtyttet fdotoos s@ffic otlp Slitsragataiotyeen
MEchaRis IRl RYehMe dein, 1Rl Braerss intaRsaleraian dhHbReeriamal

LuGire LR Al '[lkféfina?ﬁ%%ﬁz @ﬁ‘ﬁ?ﬂ@&}oﬁ‘o%ﬁ}ﬁ’%ﬁ s“ﬂ%e been
cess@llt%ﬁ?f transcn t|on f orst th%ll’t et DN se
vere tl} cancer f uce Pxil %fﬁ ili
e85 integr %/ |s regula e he acetyla a lis S tA tore
& E”ﬁ’[ﬁ’é}eosomes are tightly compacted
and thus are nonpermissive for transcription.

IRdGhéE: thesnsyge
The compounds according to this invention are inhibitors of histone deacetylase
(HDAC) and therefore show antiproliferative and differentiation-inducing activity,
which results in inhibition of tumor cell proliferation, induction of apoptosis and
inhibition of invasion.

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

histones is governed by the balance of the activities of histone acetyl transferase
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30 On the other hand, nucleosomes are relaxed by acetylation of the core
histones, with the result being permissiveness to transcription. The
acetylation status of the histones is governed by the balance of the
activities of histone acetyl transferase WO 2004/087693
PCT/EP2004/003498 -2 (HAT) and histone deacetylase (HDAC).

WORLEARHY? HDAC inhibitors have been found to arrest rSFER S Buce

apoptosis in several types of cancer cells, including colon cancer cells,
T-cell lymphoma cells, and erythr&leukemlc cells. Given that apoptosis is
a crucial factor for cancer progression, HDAC inhibitors are 5 promising
@agEnisd driscancésathatapy HD Al ctisertd dBsO digpasisWsarna,
Yourtd @ 73@@9%1’8@&1299@)114&%9 5 b ReDeBtt %%;2 &e%ﬂpﬁe&ﬁ&
gg%lgy‘[gf&g ol sl Qéﬂgnflj e erl atlv}?s as ceI ﬂﬁt fte uEntlatIOeﬂ
e

e same type of co s is also tﬁe S
Beﬂgﬁ%ﬁ’i"sﬁsﬁéac%ﬁ‘fﬁﬁf?ﬁ%% %&%’r?ﬁ%‘?f?ﬁfﬁﬁ?é%‘é E‘Bﬁ#ﬁééﬂﬁ?&"%‘%most
PO BYENGSIASEI 6 - OR spiendamvativis i dndersytabebaitthsid dKorives of
BenrdicBheid S0AX000810%B8AB4)discloses N-monoacylated carbocyclic but
non-aromatic or heteroaromatic o-phenylene diamines as

Ly plfoveanlaisienlation gﬁ;&&cﬁgﬁn{g Siopieyer dhelg 1o
%tliltlaneed to, ojovide méaounds with improv erapeu tlc properties
AR, SV ‘SRS SSBRONG 1Lty S Bhciy
§Bd°*/00714 s@éeeﬁééi’é)?éqﬁaﬁ?@%‘?ﬂ ArfefResiI Bk ‘é‘!éo?re almost
@Xpihév&jmﬁlanﬁnesc&rer&nmmqmﬂaém aitlprEcivesoes ¢obdmic acid.
wensvaimof dhaseraspendingihed zinilazaleshatIChopreRaatio Ny
fi{le%élﬂbgf*o%é{ﬁ §: gh&f;&aéb&ﬂaﬁh@%é\ &9%%@%3 %ﬁﬁﬁl&éémﬁﬁéhog !

and Sharm B, ZlB 5) (1982) 485-,
HAIEHE BEAr, PR, Q75 90 15350 oA T FATEaHR . T
sl @H@W%@W Fh SHOBPIO Ao ol Fhs v
cohipUesd sosiciormd oot besesHBAR intibitoenhicfiwhave anti-proliferative
and differentiation-inducing activity, which results in inhibition of tumor

%&5959}1&%@52&&%&9&59&92@9@nzeémﬁdtmhmtlgné@&a%@é%@ dhese
goundsfe%[le therefore usegul for reat t of |sease suéch 25 as

(:eartllcr)ln RUMANS OF AniMals, EXAmp! zeosegif tumé)rrg%hc?'n ma streated
e

Vs eSptirBadt R 6NJAPR2) 485-487; Moll, R., et al,, Z. Chem. 17 (1977) 133
134; and Hassan, H., et al., Indian J. Chem. 39B {2000} 764-768.

It has been found that the compounds of formula 1 are HDAC inhibitors which
have anti-proliferative and differentiation-inducing activity, which results in
inhibition of tumor cell proliferation, induction of apoptosis and inhibition of
invasion. These compounds are therefore useful for the treatment of diseases such
as cancer in humans or animals. Examnples of tumors which may be treated, but are
not limited to, colon cancers, breast carcinoma (including advanced breast cancer),
lung cancer (e.g. adenocarcinoma and including non-small cell lung cancer),
prostate cancer including advanced disease, pancreatic cancers, hematopoetic
tumors of lymphoid lineage (e.g. acute lymphotic leukemia, B-cell lymphoma,
Burkitt’s lymphoma), myeloid leukemias (for example, acute myelogenous
leukemia (AML)), thyroid follicular cancer, myelodysplastic syndrome (MSD),
tumors of mesenchymal origin, melanomas, teratocarcinomas, neuroblastomas,
gliomas, benign tumors of the skin (e.g. keratoacanthomas), kidney carcinoma,

ovary carcinoma, bladder carcinoma and epidermal carcinoma.



lung cancer (e.g. adenocarcinoma and including non-small cell lung
cancer), prostate cancer including advanced disease, pancreatic cancers,
hematopoetic tumors of lymphoid lineage (e.g. acute lymphotic leukemia,
B-cell lymphoma, 30 Burkitt's lymphoma), myeloid leukemias (for
example, acute myelogenous leukemia (AML)), thyroid follicular cancer,
myelodysplastic syndrome (MSD),3tumors of mesenchymal origin,
melanomas, teratocarcinomas, neuroblastomas, gliomas, benign tumors
of the skin (e.g. keratoacanthomas), kidney carcinpma, ovary carcinoma,
bIEdEF Apesh oA ﬁr?&oéﬁﬁﬁﬁ?gmf’é?’&ﬁ%ﬁ%g@%ﬁ”f RS hspect, there is
provided a compound of the general formula | &002 Rt 0 formula |
wherein R' is hydr& nor Ci-C4-alkyl; R2 is aryl, heteroaryl or
heterocyclyl; all of wrichymay bti lly b€ stitutzged once or several
times with alkyl; b : -NH(alkyl)}—=Ngalkyl)2; or R1 and R2,
together with the to which theymre bound form a cyclic
hydrocarbon; a rmac@utically acceptable salitiherebf. In a second
aspect, there is provided the process for the manufacture of the
compounds of formula I, wherein (a) a compound of formulallO RO |
OH N’

wherein

R' is hydrogen or
C-Cralkyl;

R™ s aryl, heteroaryl or heterocyclyl; all of which may optionally be
substituted once or several times with

alkyl;

halogen;

-O-alkyl;

-NH(alkyD);

-N(alkyl),; or

R' and R?, together with the carbon atom to which they are bound form a cyclic

hydrocarbon;

and pharmaceutically acceptable salts thereof,

In a second aspect, there is provided the process for the manufacture of the

compounds of formula I, wherein (a)  a compound of formula II

O
5
R’\(N“O/WOH
RE

(formula II),
wherein R’ and R? are as defined above, is reacted with a compound of the

formula I1!



(formula 1), wherein R' and R2 are as defined above, is reacted with a
compound of the formula Ill 3a- H2N YHN ( formula Ill), wherein Y
represents hydrogen or a suitable amino protecting group; (b) the amino
protecting group in Y, if present, is cleaved to give a compound of formula
I; and (c) said compound of formula B&-isolated from the reaction mixture
and, if desired, turned into a pharmaceutically acceptable salt. In a third
aspect, there is provided a medicament containing one or more
compounds as detingd=above and pharmaceutically acceptable
excipients. In a four ect, there is provided the use of a compound as
defined above f07'the manufaitreiaficojresponding medicaments for the
inhibition of tumor growth. Disclosed in the embodiments herein are the
compounds of formula |. their pharmaceutically acceptable salts as well
as%i?uégzrﬁ |{Jersr‘1ﬂe}tr?c£l (CJIFO §n %%s%%%?s%%@r ¥§%a%r1£%rr%?t’es; the
preparation of the above-mentioned compounds, medicaments containing
thém arbetmeinonantfaioi peogsinEll @pthentsecthtle abgvementionsd
cosnpadsiaghibitors of histone deacetylase (1 DAC) and therefore in
the control or prevention of ilinesses and disorders as mentioned above,
or in the manufacture qf correspaonding medicaments. The following
definitioRS ot IBOYBA ST VETHIS LSetiqh e TR Bt ersden phibHpplg: if
irredpediiEnst wiedbarmeiinglin agoesta @pear alone or in
combination. WO 2004/087693 PCT/EP2004/003498 -4 The term

"h N fluarine, chlorine, bromine or.iodine. The term
P A I C S S
catitd fonte 116 RhaarprsH il acteptahla sisieicmathyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl.

In a fourth aspect, there is provided the use of a compound as defined above for the

manufacture of corresponding medicaments for the inhibition of tumor growth.

Disclosed in the embodiments herein are the compounds of formula I, their
pharmaceutically acceptable salts as well as their enantiomeric forms,
diastereoisomers and racemates; the preparation of the above-mentioned
compounds, medicaments containing them and their manufacture, as well as the
use of the above-mentioned compounds as inhibitors of histone deacetylase
(HDAC) and therefore in the control or prevention of ilinesses and disorders as
mentioned above, or in the manufacture of corresponding medicaments.

The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.
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5 The term "alkyl" denotes a saturated straight- or branched hydrocarbon
containing from 1 to 12 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i- butyl, 2-butyl, t-butyl, pentyl, hexyl and the like. The
alkyl group may optionally be mono or multiple substituted by halogen,
preferably fluor such as e.g. trifluoromethyl or pentafluoroethyl and the

W{ik¥44%Phe term "aryl" denotes an aromatic 6 to 10 mBFHERSMSIS- or
bicyclic hydrocarbon, e.g. a phenyl or naphthyl ring, and the like. The
term "heteroaryl" denotes a 5 or 64embered monocyclic aromatic
hydrocarbon, wherein one or two carbon atoms are replaced by oxygen,
IMHOLAA HalSitdeRxanmplemareinmsapalyhiRyEaziMe, thiazolyl, oxazolyl,
pyridinyl, 15 pyrimidinyl, and the like. The term "heterocyclyl" denotes a 6

10 memb qno- or b| clic rom tlc tlaIIy romatic
ol {0

tc‘?f:%tlrbdn efiBHE bt ngtgar a'{'foo rél? eptaded Byeoxigen

69%@@5#0&%%6@@@@%@%|ﬁﬁ9ﬂnm}fpérém5/reﬂzr§pmpﬂ isopropyl,
aiitbydiylo ithentid Gimatply i therizo[ 1, 3]dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl
or 2,3- 20 dihydro-1H-indolyl, and the like. A used herein the term "cyclic
WQF&%V%&I JRAGIES ?at%x‘%{e&QtFQ&H@ P& 88 RIGYEIC ARG rﬁ

e

Carbon atém. 6un S

b S A e fally
a%@@ptazbleﬂsémﬂﬁemﬁbl@dn@@nﬂ@hubaclQr%fdldhlmnﬂsaitssmhbasefaddition
sdiliadtaidbiaior the binlogichylaifdchivikess and properties of the
compounds of formula | and are formed from suitable non-toxic organic or

pl%: aam 1 Q %anillca% I&p%rcqagl% amp Ie acid- adq)tlori salts
mcfucf those derived from Jjnorganic acids su as hy roch?orlc Cl
W&BﬁfBHﬂ&ﬁﬁd’%@’h@fd@B@ﬁﬁg Hpw a‘éﬁfhﬂ%‘%\ud sulfamic acid,
phosphoric acid and nitric acid, and WO 2004/087693

ARG /ER2 0044603498 ddmitwse derored friaembrgdnioaricsizuabeastic
mjelbeRssHNMRISAGHL &a«l&sﬂ%ﬁ@mm% H@ wg%hd adm aeid,
Hﬁglnl%gmdiglt ic. aC|d rggjl% Co%r?? am ql&&d angltgg like.

amp fon salts in € derive from
yrum inyl, and

The term “heterocyclyl” denotes a 6 to 10 membered, mono- or bicyclic non-
aromatic or partially aromatic hydrocarbon, wherein one or two carbon atoms are
replaced by oxygen or nitrogen. Examples are morpholinyl, piperidinyl, 2,3-
dihydro-benzofuranyl, benzof1,3]dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl or 2,3-
dihydro-1H-indolyl, and the like.

A used herein the term “cyclic hydrocarbon” denotes a 9 or 10 membered bicyclic,
non-aromatic or partially aromatic hydrocarbon, formed by R' and R* together
with the carbon atom to which they are bound. Examples are 1,2,3,4-tetrahydro-
naphthylidene, indanylidene, and the like.

The term “pharmaceutically acceptable salt” refers to conventional acid-addition
salts or base-addition salts that retain the biological effectiveness and properties of
the compounds of formula I and are formed from suitable non-toxic organic or
inorganic acids or organic or inorganic bases. Sample acid-addition salts include
those derived from inorganic acids such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and
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ammonium, potassium, sodium and quaternary ammonium hydroxides,
such as 5 for example, tetramethylanunonium hydroxide. The chemical
modification of a pharmaceutical compound (i.e. a drug) into a salt is a
technique well known to pharmaceutical chemists to obtain improved

4/0%713?1365 See, e.g., Ansel, H., et. al., Pharmaceutits g&&%é@%érms

and Drug Delivery Systems, 6th Q% , 1995, at pp. 196 10 and 1456-1457.
An embodiment of the invention are the compounds of formula |, Wherein
R' is hydrogen; R2 is pyridinyl; 2,3-dihydro-benzo[1,4]dioxine-6-yl;
%ETVS dreRbleEsf; mq@welﬁlyl ayhitHuerayulfptiormiks bélqm:eaod
Sevtépabsuﬁescsmmmﬁdamﬂlhuhalﬁg etid, -dnadkadid, 205N bal kydkicQlid,
mﬁadhyl)%d and Emnm a;z%zaﬁi&%@&a%@ﬂﬁﬁm%@é -deth¥Ed from
GBRAUNAS 'EQ
?@Eﬁiﬁﬁﬁﬂmﬁmmﬁ%ﬁd%’eﬁéﬂlzJéa‘*rB@hymamdn known to
(EharmivespbengliFdstaide; obtain improved physical and chemical stability,
SoffBenapid:3dinsolity wmehipmpesrainqaaaetbu)«piophang: Zcarboxyl
@ﬁﬁﬂa&%@l@ﬁ% @W&cﬁ ehverr) 5 ste s, 6th ed., 1995, a ﬁ% 196

5 ((f, éﬁ)enzy ideneaminooxymeth ene- “carboxylic acid
(af-amlno phenyl)-amide; WO 2004/087693 PCT/EP2004/003498 -6

4-Dimetho nzylideneaminooxymethyl)-thiophene-2-carboxylic
grg% gj’?nent o)%){he 1enveXt7[on areatgg* compgunds 0¥f)ormu1ap1 wherein Y

W ODz(R{S ical and chemical stability, hygroscopicity, flowablllt?/ and solublllty of

R' s hydrogen;
R® i  pyridinyl;
2,3-dihydro-benzo[1,4]dioxine-6-yl;
benzo[1,3}dioxole-5-y}; or
phenyl, which may optionally be once or several times substituted
with
halogen;
-O-alkyl;
-NH{alkyl); or
-N(alkyl}z;

and pharmaceutically acceptable salts thereof.
Such compounds are for example

5-(3,4-Dichloro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide;

5-Benzylideneaminooxymethyl-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide;
5-(Benzo[1,3]dioxol-5-ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid
(2-amino-phenyl)-amide;
5-(4-Chloro-benzylidencaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide;
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35

amino-phenyl)-amide;
5-(4-Fluoro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid
(2-amino- phenyl)-amide; 5
5-(2-Fluoro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid

(2-amino- phenyl)-amide;
WO@“@’ Mg?ﬁoxy benzylideneaminooxymethyl)- thlopheneP %THFB%[(W??;\CM

(2- amino-phenyl)-amide; 5-(2,3-Dihydro-benzo [ 1,4]
dioxin-6- yImeth)rleneamlnooxyme?hyl) -thiophene-2- 10 carboxylic acid
(2-amino-phenyl)-amide;

5-(34Fifluatoryetboxiidesanyiidenesmthin b tiyphetie) Phedttiophie agdZarboxyli
%ﬁﬂ&p@r@mﬁﬁ@enyl) -amide;
(ﬂﬂ&%%@x@ﬁf@éﬂe?rﬁ %ﬁ%@%‘&ﬂﬁé’x’i@%@@%@ﬁ?ﬁ@@?z -greaHoxylic

ino-phenyl)-ami

DitHIEmino- benzyl|deneam|nooxymethyl) thiophene-2-carboxylic
a-li biozgrh WWWE thyl)-thiophene-2-carboxylic acid (2-amino-

SHeDisatidamino-benzylideneaminooxymethyl)-thiophene-2-carboxylic

30(6l K etlaspyriaaiedenba aimisle@ethyl)- thiophene-2-carboxylic acid (2-
Qr(g%r ggyﬁﬁfpyleneammooxymethyl) thlophene -2-carboxylic acid

yr| gé%amnqlg oxyn?’é‘%ﬁilalsntﬁ?gp ne- -caﬂ?o TIC acid
(inr Wﬁﬁ a‘ﬁﬁ 9511513“ -amzde,

Mmmrﬂlmp@ylﬁmm@émmmmﬂwﬂ'r@p'hé#@@carb@sdin@%id
(2-amiiaopipheDynaigide. 25 Another embodiment of the invention are the

%O(E'H?fﬂﬂgﬁnﬁfe B hSHRb JRpit A Arsliods B2 dshienyd o
%23adlh ?n émzofidran -4-yl; both of which are optionally 30 once or
{l

severa ubstitited with halogen; alkyl; or -O-alk
5-(4- D1eﬂ1ylam1no~benzy11 eneammoo:qrr%eﬂlyl th¥op ene-2- carl\)/oxylic acid (2-

amino-phenyl)-amide;
5-(4-Dibutylamino-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide; or
5-(Pyridin-3-ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide;.
5-(Pyridin-4-ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide; or
5-(Pyridin-2-ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl}-amide.

Another embodiment of the invention are the compounds of formula I, wherein
R' s C;-Cy-alkyl;
R* s phenyl or 2,3-dihydro-benzofuran-4-yl; both of which are optionally
once or several times substituted with
halogen;
alkyl; or
-O-alkyl;

and pharmaceutically acceptable salts thereof.
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35 and pharmaceutically acceptable salts thereof. WO 2004/087693
PCT/EP2004/003498 -7- Such compounds are for example
5-[I-(4-Propyl-phenyl)-ethylideneaminooxymethyl]-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide; 5-[

1- 2-Methyl-2,3-dihydro-benzofuran-4-yl)-ethylideneaminooxglmethg/ -5
O 8

PRERE-2-carboxylic acid (2-amino-phenyl)-amide; BETEF20040034
(2,4-Dichloro-phenyl)-ethylideneaminooxymethyl] -thiophene-2-carboxylic
acid (2-amino-phenyl)-amide; 5- [ * ~
1-(3,4-Dichloro-phenyl)-ethylideneaminooxymethy'l]
-fridplooeiRdsans dxydianaged (2-amino-phenyl)-amide; 10
5-[1-(3,4-Dimethoxy-phenyl)-ethylideneaminooxymethyl]-thiophene-2-carb
oxylie BCiA (2 Aming: " o . .
%ﬁnﬁﬁr“ nﬁiﬁﬁ%ﬂgﬁﬂ*ﬁﬂéﬁ%@ﬂﬁmﬁﬁwt Sl iephens 2 oot i

( - AMInoE phe ?ﬁarﬁ’ide; or i '
1M e ARt S A BpReReE-carboxylic
dbiepteny2-camhipio]jsireidy3-amivepbéat hawiier embodiment of the
inver{tigrDace dheptenybothdRelkianudehattreitopReant Bdolggether
With thecamemApgwhich they are bound form a cyclic hydrocarbon;

r utically acceptable salts thereof, 20 Such..compounds are

B e R R e R o i
A8 AT SHORYT) Snice
S(ihéatriideReahambositidengintspiandyll-chidpbrytic- aaibio@lzmino-
plaigrghaimicehbydyaetitside; 25
%—@nﬂwsmﬁmmmwmlﬂhmﬁ@@Qﬁb@%@@%& 8idy{g:gmino-
gﬂgﬁ%)ﬁggg%pethanesul onate; or

-(Indan-1-yf neﬁmmqgf(ymethyl)-thiotgh?ne-z-carboxylic acid (2-amino-
S i hen S 4

eneamindoxymethyl|-thiophene-2-carboxylic “acid
{2-amino-phenyl}-amide.

Yet another ernbodiment of the invention are the compounds of formula I, wherein

R and R together with the carbon atom to which they are bound form a cyclic
hydrocarbon;

and pharmaceutically acceptable salts thereof.
Such compounds are for example

5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl}-amide;
5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide hydrochloride;
5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide methanesulfonate; or
5-(Indan-1-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide.

An oxime derivative of the formula I, or a pharmaceutically-acceptable salt thereof,
may be prepared by any process known to be applicable to the preparation of
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An oxime derivative of the formula I, or a pharmaceutically-acceptable salt
thereof, 30 may be prepared by any process known to be applicable to
the preparation of WO 2004/087693 PCT/EP2004/003498 _8
chemically-related compounds. Such processes, when used to prepare
oxime derivative of the formula I, or a pharmaceuticall acce table salt

WOREEEHdre provided as a further feature of the inventlof'RAY 4SS

illustrated by the following representative examples in WhICh, unless
otherwise stated, R' and R2 have te 5 meanings defined above. Starting
materials may be obtained by standard procedures of organic chemistry.
Thenprdiparhtich ahguemdtattin matesseds whetesssibed withinethgime
ACHIPRADY 1Y EXMARIES. Alterativelvmeasssarpsiadting m&&%fiadﬁeare
%P&@f&‘e%bi? ab%lféﬂ@'%%% & &%‘%ﬁ%‘é&%k"aﬁ}fﬁ% Mﬂfﬁé Cirﬁlv% gﬁ th'”
ture

e ord |na arn or anlc chemis

I
R Y GRS B s AT Y em&ﬁ sf%o
(’%W&brﬁﬁ@tfﬁdébﬁf’forﬁﬁwg el (PR mﬁﬁﬁfﬁadomrﬁm%wo S
Rrot@1@# @R 2:1Efoimdiendis)ry. WihergpRhtion RK2sere ssrdefinedeabb\ie, 15
igesckedvitiith AeORBRRkEhEAENS LRSI AIrIE2RE]Y HNestAQTblan! ),
WhRKEH X:J%B{ﬁﬁgazsbw{agg&so RSHIAPIS aminomIQiscingiouR: 20

the,amino t| rou If present, is cleaved to give a
R

A preferred method, and yet another embodiment of the invention is the process

for the manufacture of the compounds of formula I, wherein

(a) acompound of formula I

S
R?\(g*of\ﬂ_ﬂm

(formula II ),

wherein R and R? are as defined above,

is reacted with a compound of the formula ITI
HZN:©
YHN

wherein Y represents hydrogen or a suitable amino protecting group;

(formula III ),

(b) the amino protecting group in Y, if present, is cleaved to give a compound of
formula I; and

(¢) said compound of formulal is isolated from the reaction mixture and, if
desired, turned into 2 pharmaceutically acceptable sait.

The “amino protecting groups” as used herein are known from peptide chemistry.
Such protecting groups are for example, benzyloxycarbonyl (cleavage by
hydrogenation or hydrobromic acid in acetic acid), t-butoxycarbonyl (cleavage by
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(c) said compound of formula | is isolated from the reaction mixture and, if
25 desired, turned into a pharmaceutically acceptable salt. The "amino
protecting groups" as used herein are known from peptide chemistry.
Such protecting groups are for example, benzyloxycarbonyl (cleavage by
hydrogenation or hydrobromic acid in acetic acid), t-butoxycarbonyl
WQEBHIEE by WO 2004/087693 PCT/EP2004/003498 *GrdiPaiy/ détefs,
such as trifluoroacetic acid (neat or in dichloromethane) or hydrochloric
acid (HCL) in dioxane), 9- quorenn?eThoxycarbonyl (cleavage by
secondary amines, such as, piperidine). The reaction typically involves a
tsvoigtepcainespdi proceflusenatrtibeafist(atep, dhein5 didihexylatie el the
fayauiaibiis astivaied binreaslian obiiecomP@IRAIMBRYINEILSR gt o
dé!:U&Qfa:{P anggéﬁ aL‘n ‘%';;%HL% ethane, dioxane, or tetrahydrofuran

(THF), |nt e presence o an ac vatlng agent. A suitable reactive

vat| id is, for example, an acyl halide, for le an acyl
IS B P et B B it e,
%émqu‘? FHF&HW his Aededonatracion oficraporndhirgd inert
asnhyuirmiedﬁomx&mpdmaﬂweanmjadhidmﬁmmﬁd kiyoiaaeseaciiaahgd isteracid

anere shigrgianmate sichdsispityl chloroformate; an active ester, for

example an ester formed by the reaction of the acid and a phenol such as

pema&tg@;@amnm@c&w& %éi@rsf%mgnpbé %a@ﬁﬁﬂm %JQ&%&Q a”d

méé’!'?l%ﬁ)é?ﬁ@ %&@Fﬁ’g RAGY: ﬁ‘%ﬁ% 40 %):f nor e aaﬂh by
cti nd an en ﬁ plids ory’f aZ|de
o eemngaﬁ%ﬂéwf e R e S e
Srerplearehy didaniye Wﬁ@f@pﬁmﬁlt@wm@ thlerpferduct sofithe
reastibntdfdilersfoithated @ catbbodiitridfsecimph: Ma3esin éthylaiminapsopyl-
Negiicanoskimidos seyslohevad sashadimitienqr thadaraduet githa
GARIOROLE R IEIE IR M%L@l&d%%%'& A dDRIGgtof the
reactlo Of the d uronjum uc

A e enzolﬂ?g (ﬁyl NIR"I“HDRI ?n@ﬂﬁ - b nitimftrarichoborate:
SiRRey RbaERIOBH thrédlee AR SH &%Héea&éi memﬂ@basé@}ré@gents
eegctblsxéﬂamxgd&m:kazmddayl)epIaeépﬂrylyﬂmlthudé cydilidereattigrdduearried
@ftiReiuacn oFike and HG cesv@Ementinal Anbelanhdeylaminopropyl-
N-ethylcarbodiimid or dicyclohexyicarbodiimide; or the product of the reaction of
the acid with N,N’-carbonyldiimidazole; or the product of the reaction of the acid
and uroniumsalts such as O-(1H-benzotriazol-1-y1}-N,N,N’,N’,-tetramethyl-
uronium tetrafluoroborate; or the product of the reaction of the acid and
phosphorus based reagents, e.g. bis-(2-oxo-3-oxazolidinyl)-phosphorylchloride.
The reaction is carried out between -30°C and 60°C, conveniently at or below 0°C.

In the second step, compound I is added to the solution containing the activated
acid. If Y is a protecting group it finally has to be cledved (methods see above) to
yield a compound of formula L.

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 e.g. by
Houben-Weyl, In: Methoden der organischen Chemie, Vols. XV/1 and XV/2, are
also applicable. Monoacylation of unprotected phenylene diamine is described in
EP 0 974 576,
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25 In the second step, compound Il is added to the solution containing
the activated acid. If Y is a protecting group it finally has to be cleaved
(methods see above) to yield a compound of formula I. 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 e.g. by 30

W tHBER ey, In: Methoden der organischen Chemie PUBIE2%0//4344%d

XV/2, are also applicable. Monoacylation of unprotected phenylene
diamine is described in EP 0 974°576. WO 2004/087693
PCT/EP2004/003498 -10 Compounds of formula Il can be prepared by
deayagad§ #eddugronpal bompppaadHef desmpadivite KRHAME HR3

RéadYornti 8t R31#% alkyl and said alkyl has the significance given
herein before. Examples for R3 are methyl and ethyl. The reaction is

carried out in the pregence of a base, for example, lithium hydroxide,
sodium hydroxjde, off potassium hydroxide in an inert solvent or diluent,
fare ple ilm¢thanmt? ethanol, dioxane, THF, water. 10 Compounds of
the general formula IV can be prepared for example by a substitution
reaction of oximes of the §éneral formulaV R* Y N-OH RZ V 15 with a
compound of the general formulaVl O S3 LGOR VI

wherein R® is alkyl and said alkyl has the significance given herein before. Examples
for R? are methyl and ethyl. The reaction is carried out in the presence of a base, for
example, lithium hydroxide, sodium hydroxide, or potassium hydroxide in an inert

solvent or diluent, for example in methanol, ethanol, dioxane, THF, water.

Compounds of the general formula IV can be prepared for example by a
substitution reaction of oximes of the general formula V

R‘\(N‘“OH
2
R A

with a compound of the general formula VI
O
S

LG oR®?
\ /) -

wherein LG is a suitable leaving group for this substitution; examples for LG are Br,
(4, I, tosylate, mesylate.

The reaction is carried out in an inert solvent, for example in dichloromethane,
acetone, dimethylformamide (DMF), THF, acetonitrile, ethyl acetate, dimethyl
sulfoxide (DMSQO) and preferably in the presence of a base, e.g. potassium
carbonate (K,COs), sodium hydroxide (NaOIH), sodium hydride (NaH). Addition
of potassium iodide or tetrabutylarnmonium hydrogen sulfate to the reaction
mixture may have a favourable effect in certain cases. If necessary the reaction
mixture is heated.



10

15

20

25

30

wherein LG is a suitable leaving group for this substitution; examples for
LG are Br, ClI, I, tosylate, mesylate. 20 The reaction is carried out in an
inert solvent, for example in dichloromethane, acetone,
dimethylformamide (DMF), THF, acetonitrile, ethyl acetate, dimethyl
sulfoxide (DMSOQO) and preferably in the presence of a base, e.qg.

WOHIHASHIGH carbonate (K2C03), sodium hydroxide (NabSERe I8

hydride (NaH). Addition 25 of potassium iodide or tetrabutylammonium
hydrogen sulfate to the reaction hixture may have a favourable effect in
certain cases. If necessary the reaction mixture is heated. WO

20 Q41064 G 3R IR 2004 Q0249 Forh AN ura bemakeammpatngsofthe

906" alQrmuy el R Brenmmsy dialnAvailaRle. I Qihslsaser by, Gan be

REepare nown.methods e.g. gandensation reaction of the
corrg%sgp%ﬁ%}?r%n %%Z%W%ég rg(ref?éltosr\?(ﬁs VII 5 W with hydroxylamine or
hydroglamine hydrochloride in an inert solvent e.g. ethanol, , methanol,

1 . . .y
\ria‘te(dloxane and preferably in the presence of a base e.g. pyridine,
potaggium hydroxide, sodium hydroxide, sodium acetate. If necessary the
reaction mixture is heated. 10 Some compounds of formula VI are
deserigecip e e A& o U X PR RRloride in an inert solvent e.g.
SpmemethvihipRhsie - calb oy Ac Mty Sslelis desqribed.n &0
Curiip, M.L, etal,, . Med: Chém. &1 @ &8 7295 15 Fhe tompdtinds of
tﬁg‘géﬁﬁaraﬁmﬁbfaﬁfe’aﬂ%ﬁﬂﬁ‘fam Brosisetndirtrritcdhirsesamdbean
tFreA9E pisentsbegiacemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers.

Risferahpliasieraemenicyaalts whish&am he-sapatatedby Soystallization
%%ﬁ%m&?fﬁﬂaﬁﬂ&efi%%%‘é%ﬂ‘ééE'i*J‘?ﬁeg&lr% SR AR ARV
cid suc g D- or L 20 tartaric acid, mandelic acid, malicacid, factic
%gbﬁ’%‘; %ﬁeégﬁﬁf%@gﬁas lz—lfi?l%ermore, the racemic compounds can
be separated into their enantiomers by
The compounds of the general formula I can contain one or several chiral centres
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. Preferably
diastercomeric saits which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as eg. D- or L-
tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
Furthermore, the racemic compounds can be separated into their enantiomers by
chromatography on an analytical, semipreparative or preparative scale using
suitable optically active stationary phases with suitable eluents. Suitable optically
active stationary phases include, but are not limited to, sifica (e.g. ChiraSper,Merck;
Chiralpak OT/OP, Baker), cellulose esters or carbamates (e.g. Chiracel OB/OY,
Baker) or others (e.g. Crownpak, Daicel or Chiracel OJ-R, Baker).

The compounds of formula I, as well as their pharmaceutically usable addition salts
possess valuable pharmacological properties. It has been found that they possess
antiproliferative and differentiation-inducing activity, which results in inhibition of
tumor cell proliferation, induction of apoptosis and inhibition of invasion.
Therefore these compounds are useful for the treatment of diseases such as cancer
in humans or animals. Consequently a further embodiment of the present
invention is the use of a compound of formula for the treatment of cancer. Yet
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chromatography on an analytical, semipreparative or preparative scale
using suitable optically active stationary phases with suitable eluents.
Suitable optically active stationary phases include, but are not limited to,
silica (e.g. ChiraSper,Merck; 25 Chiralpak OT/OP, Baker), cellulose esters
or carbamates (e.g. Chiracel OB/OY, Baker) or others (e.g. Crownpak,

WORULE 8 Chiracel 0J-R, Baker). The compounds of fOfmtHR1% 483474l as

their pharmaceutically usable addition salts possess valuable
pharmacological properties. It hadbeen found that they possess
antiproliferative and differentiation-inducing activity, which results in
induithisionnb b3 ta rothe elepifalifetiaiiomndinfifictindy O fapbptasiafantre of
inhiifiondaf, gm@ﬂﬁﬂm{g hereforaiese gampaungeRre useful for the
treatment of diseases such as cancer in humans or animals.
Consequenﬁly a further embodiment o %resent IﬂVGhtIOé]IS the use of

4 MR Brree AR ERETE 4 BARES N iggubitors s
Fon2ros7ed 3vie 7/ EEvlgoadsiggassip Ehe&%raé@w@amémwa@mse of
ancoinpalind BEFordiuldiglonthglsriamufactiates ofitbombdpidmdirfghistone

mecisamenisiaiphndahibitionfiumercarendh i berartivityafilie the
32{;5\8 gfgggl o%ﬁ"c% to this invention as HDAC inhibitors is
mo

nstrated usmg a cellular acetylation assay. Therein acetylation of
histones is 5 monitored in PC3 cells. High acetylation correlates with

iRkt adrme e tacssnase Bl dompsuseicdceltitesiityss tabaftored
in Idraiit rtdcastiensis: tneRRVH Ot diyclofioeripidififd SnCdutetigicaahdiman
p@statepgarcinoma cell line, are seeded as 1800 cells per well of a

384-well microtiterplate in RPMI 1640 (including 5% FCS, 2mM glutamine

Lk e e R ke A T

ohcentration o ounds are ?ufeg in almethyl

%%@@Q@mﬂs@%@@uﬁiﬁ@qﬁ%%%ﬁe@%u NF DM BB 9% per
viteHl saftemn 24tion E DBAHO nidel Myiedvitigllis determined by adding cell
proliferation 15 reagent WST-1 (Roche Molecular Biochemicals). Another

ORpIJBSADGARNIG SR & QRiSBP AR SN PHRLR500
Jregen ntf%f”le?f?oc'h TRALHS FRLIRVELIS PIRRRIS IR BE R/ 8 on-

dens1ty ( OD ) is measured (450 nm versus 690 nm).

After measurement the cell layer is prepared for the ELISA reaction. Medium is
aspirated and cells are fixed in ethanol at 20 °C for 60 min. After washing with
PBS / Tween the blocking solution (PBS/ 5% FCS/Tween) is added and the cell
layer is washed again. Antibodies against acetylated histone H3 or H4 (rabbit
polyklonal IgG, Upstate Biotechnologie) are added at a dilution of 1:200 for 60 min
at 37 °C. As a second antibody goat anti rabbit IgG (H-+L) humanlgG adsorbed-
HRP conjugate { Dako } is used {1:2000 diluted). Cells are washed 3 times and the
peroxidase substrate ABTS is allowed to react for 30-60 min at 37 °C. The OD is

measured at 405 nm.
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aspirated and cells are fixed in ethanol at -20 C for 60 min. After washing
with PBS / Tween the blocking solution (PBS/ 5% PCS / Tween) is added
and the cell 20 layer is washed again. Antibodies against acetylated
histone H3 or H4 (rabbit polyklonal IgG, Upstate Biotechnologie) are
added at a dilution of 1:200 for 60 min at 37 C. As a second antibody goat

WO PABEH 19G (H+L) humanlgG adsorbed- HRP conjU§atEPaS4R8’ 1% used

(1:2000 diluted). Cells are washed 3 times and the peroxidase substrate
ABTS is allowed to react for 30-63iin at 37 C. The OD is 25 measured
at 405 nm. WO 2004/087693 PCT/EP2004/003498 -13 The percentage
dihecetyatagaaacetidutiatcd akieksdhftiacbemof dlafkl 1003 .gnean O.D.
acetylation mean Q.D. DMSO control x too% mean O.D. WSTI mean
O.D. Di&Q ponsghfion-No. Compound Name cell acetylation (PC3,1 M)
[ % ofean®dl PYsaoehii@amino-N-(2-amino-phenyl)-benzamide 152 (

Reference COpynd; from EBB%4285 1, Example 1) 4-6

5-B £8 ethyl-thiophene-2- 180 carboxylic acid
mezn . conirot

(2-amino-phenyl)-amide 4-7

5-(Indan-2-ylideneaminooxymethyl)-thiophene-2- 182 carboxylic add
- amino-phenyl)-amidg 4-9 5-T1- Z-Dimethoxy-ph - ]
etfly id neaminooxyme%?)rﬁ']p 4 10p a(fennee-z-carboxylic deit acetylation

2-aminjo-phenyl)-amide 4-12 (PC3,1pM)
=(3,4-Dimethaxy-henzylideneaminooxymethyl)- 137 | [ % of control ]

thiopheje:@edantiano aaidifa-pimin-phemyiiamide B 152

5-(2,3-ikygresbensabbdldiaxia-frohdfss1, Example 1)

4-6 5-Benzylideneaminooxymethyl-thiophene-2- 180
carboxylic acid (2-amino-phenyl}-amide

4-7 5-(Indan~-2-ylideneaminooxymethyl)-thiophene-2- 182

carboxylic acid (2-amino-phenyl)-amide
4-9 5-[1-(3,4-Dimethoxy-phenyl)- 158
ethylideneaminooxymethyl]-thiophene-2-carboxylic

acid (2-amino-phenyl)-amide

4-12  |5-(3,4-Dimethoxy-benzylideneaminooxymethyl)- 137
thiophene-2-carboxylic acid (2-amino-phenyl)-amide
3 5-(2,3-Dihydro-benzo[1,4]dioxin-6- i16
ylmethyleneaminooxymethyl)-thiophene-2-carboxylic

acid (2-amino-phenyl}-amide

417 |5-{4-Trifluoromethoxy-benzylideneaminooxymethyl)- 127
thiophene-2-carboxylic acid (2-amino-phenyl)-amide

4-21  |5-(Pyridin-3-ylmethyleneaminooxymethyl)- 135

thiophene-2-carboxylic acid (2-amino-phenyl)-amide

The effect of the compounds according to the present invention may further be
assessed by the following test:

Male NMRI nu/nu-mice(n = 15 per group), aged 8-10 weeks, were subcutaneously
injected with 5°106 PC-3 prostate carcinoma cells. On day 10, animals with tumor
volumes of about 150 mm® were randomly assigned to treatment groups. The test
compound was administered as a microsuspension in 7,5% gelatine - 0,22% NaCl-
Suspension with an application volume of 10 ml/kg based on actual body weights.
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ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid
(2-amino-phenyl)-amide 4-17
5-(4-Trifluoromethoxy-benzylideneaminooxymethyl)- 127
thiophene-2-carboxylic acid (2-amino-phenyl)-amide 4-21
5-(Pyridin-3-ylmethyleneaminooxymethyl)- 135 thiophene-2-carboxylic

W%%ﬂ?i”{’?”%?ﬁnno -phenyl)-amide The effect of the compoUtd&EBX LM to

the present invention may further be 5 assessed by the following test:
Male NMRI nu/nu-mice(n = 15 pef§roup), aged 8-10 weeks, were
subcutaneously injected with 5*106 PC-3 prostate carcinoma cells. On
daycd QzignicapleuitBritio peMotREE Rk apRukikeRaRng ek L3ndamly
assignetiQdreRINE R GQURR:J e test compound was administered as a

microsuspension in 7,5% gelatine - 0,22% NaCl 10 Suspension with an
plication volume of 10 ml/kg based on actual body weights. WO
i@ﬁdié‘%‘%@éﬂiﬁéwpl?é@&?@@?@é@mfﬁeé\%@‘a&ﬁﬁ‘@%weatment was
performed from approximately day 10 to day 27 on a, 5-7 times per week
thedtme nif schedute= TIedo hire: ohthentlmor isdeteminadfrom et

fallowing SaHaHeR:Y lReya)a tumor = 1/2ab2, where "a” and "b" are the
long and the short 5 diameters of the tumor, respectively Still another

rékf entléjéc the |nvent|on IS a medicament containing as an active

o ERicP DRSO e deediftsaer heripiniet srenindieired
té}ﬁ&ﬁ@?t mvmqamh atoumel |l 2a deespilzed| beseljubefnts. iSdisiradadietimrents,
evithiphthmicrwi@fiyphamateidivahpt cprr atidhantas g adinisiered
PeiihaRedtiinl e fRubaY, @9@%&@.{5@@&%3@@'9&@ ﬁraﬂ%%n berghRpd soft
B IRLNGERRS UG SesOlIP NSy '?T}'P A L RIS, efulsion

als gb A fin $ofm of

admlnlstrat££c n, however ected récia

SRR B AL BRSNS (P e ot e %ﬁaﬁa& &Pt he
dpsvel sentsiosss st aRpreba faro g @mtim ghutinred by

processing the compounds according to this invention with
[NRADSEEIIGAHH I BHrtANGROIC pR LA RHGARIC %H%Ee&@?%@es&ﬁén
el R AlyeR DR el la@gfﬁﬁae%gﬁ PR REIRAR R A0 S gaAE o2

be used, for exar}]g e, as such carriers ts coa
or organic carriers. Lactose, corn star erivatives thereof, talc, stearic acids or

its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,

- vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can
also contain still other therapeutically valuable substances.
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tablets, dragees and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid
and liquid polyols and the like. Depending on the nature of the active
substance no carriers are, 20 however, usually required in the case of soft

WO"gs;%?latine capsules. Suitable carriers for the production of solutions and

PBEYSre, for example, water, polyols, glycerol, veg8taBi&81F4H e
like. Suitable carriers for supposi_t%i“es' are, for example, natural or
hardened oils, waxes, fats, semi-liquid or liquid polyols and the like. The
pharmaceutical preparations can, moreover, contain preservatives,
JoHiBmd eharmemetesilpreperaliettirgragents; ifnwsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers,
m)asBOragRGkaieh aRtpsidantsichiiey can also contain still other
therapeutically valuable substances. WO 2004/087693
I'i’tgn'[/E I120 4/003498 -15 Preferred pharmaceutical preparations
compris&ihe Toflowing: a) TabBESulation (Wet Granulation): Item
Ingredients mg/tablet 1. Compound of formula I 5 25 100 500 2. Lactose
Anhydfeuspoid@ dfAb:t0%k B0 150 3. Sta8;150Q6 6 6 305dh

Microctysicdinaty@lbdose0 3930 150;5 Magpesium Stgarate 1111
3otal 167 4675467 831 Manufacturing Rrocedyre: 5 1. iq< items 1, 2,3

! - 6
g'nd 4 and gra te % urified water. 2. Dry the granules at 50C. 3.
Pass tﬁ@%‘?&’ﬁ’%}%@%‘%ﬁ Hg%uitggle millitfy equ%)ment. 4.18%d item 5 and
fix fo™MAPRESHImSIEE e ompress on a sditable press. 101b) Capsule

Formulfgn: Item Ingredients riéfcapsuley 1. Cosnpound gfiformula | 5 25
100 500 2. Hydrous Lactose 159 123 148 ---

Manufacturing Procedure:

L. Mixitems 1, 2, 3 and 4 and granulate with purified water.

2. Drythe granules at 50°C.

3. Pass the granules through suitable milling equipment.

4. Additem 5 and mix for three minutes; compress on a suitable press.

b} Capsule Formulation:

Item Ingredients mg/capsule

1 Compound of formula I 5 25 100 500

2. Hydrous Lactose 159 123 148 e

3. Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5. Magnesium Stearate i 2 2 3
Total 200 200 300 600

Manufacturing Procedure:

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes,
2. Additems 4 and 5 and mix for 3 minutes,
3. Fillinto a suitable capsule.
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3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1
2 2 5 Total 200 200 300 600 Manufacturing Procedure: 1. Mix items 1, 2
and 3 in a suitable mixer for 30 minutes. 2. Add items 4 and 5 and mix for
3 minutes. 15 3. Pill into a suitable capsule. WO 2004/087693
PCT/EP2004/003498 -16 The dosage depends on various factors such

WOLLHMPAHEr of administration, species, age and/or indRAJUHRepa361E

health. The following examples and.references are provided to aid the

understanding of the 5 present iﬁ%/%‘htion, the true scope of which is set
forth in the appended claims. It is understood that modifications can be
made in the procedures set forth without departing from the spirit of the

iftertione mpamioimwme&amlﬁ&h%Iﬁﬁﬁ:ﬁﬂﬂ@f&\%ﬂﬁﬁn&t@&ﬁ%ﬂ%am

QAR ALNENELE cALTieH.Quf Dy rotary evaporation in vacuo and work-up
10 procedures were carried out after removal of residual solids such as

qe%l %Jr(gl‘fgents by filtration; (ii) operations were carried out at ambient

t B At ctirples ﬁ?@ﬁéﬁ?@ﬁ@% A8 prsded el aid deramdatimobphefidof an
iPEFERfaBvsHRPnatheatysriopnitf odédh; it doltnin i rppaddraghy (hysthe
fraisrprodetian e) citktNighs REaSSLFRBWM0hE B RAmAIQH 200Y (HE)LS)
werepgfamed %ﬁ/@@gi%@ggl silica or Merck Lichroprep RP-18

reversed-phase silica obtained from E. Merck, Darmstadt, Germany; (iv)
yields.are given for illustration only and are not necessarily the maximum
e

38 A HRshiR St e 8diedermined using a Mettler SP62

automatic melting . point apparatus, an oil-bath apparatus or a Kofler hot

Plateempantis; v} taeisirustiresooitheprsusisotie farmwiad yere

confighredbpWere@hrried out after removal of residual solids such as drying
agents by filtration;

(ii) operations were carried out at ambient temperature, that is in the range 18-
25°C and under an atmosphere of an inert gas such as argon or nitrogen;

(iii) column chromatography (by the flash procedure) and high pressure liquid
chromatography (HPLC) were performed on Merck Kieselgel silica or Merck
Lichroprep RP-18 reversed-phase silica obtained from E. Merck, Darmstadt,
Germany;

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

(v) melting points were determined using a Mettfler SP62 automatic melting
point apparatus, an oil-bath apparatus or a Kofler hot plate apparatus;

(vi) the structures of the products of the formula I were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques
(Micromass Platform II machine using APCI or Micromass Platform ZMD
using electrospray);

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

(viii) the following abbreviations have been used:

DMF N,N-dimethylformamide;
DMSO dimethylsulphoxide;
THE tetrahydrofuran;

MeOH methanol;

HCI hydrochloric acid;
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(generally proton) magnetic resonance (NMR) and mass spectral
techniques (Micromass Platform Il machine using APCI or Micromass
Platform ZMD 25 using electrospray); (vii) intermediates were not
generally fully characterized and purity was assessed by thin layer
chromatography; (viii) the following abbreviations have been used: 30

VOB RIRE. dimethylformamide; DMSO dimethylsulphoX§d&iP2pfsos4ss

tetrahydrofuran; MeOH methanol; HC1 hydrochloric acid; WO
2004/087693 PCT/EP2004/003498 -17- NaH sodium hydride CH2C12
dichloromethane; H2S0O4 sulphuric acid sat. saturated 5 sol. solution h
hour MaHflays rt roowwdiemmppladare eq equivalent 10 mp melting point [C]
MW caizdimoleculakmightdcalgulated [g/mol] MW found molecular

weight, stgfermined Aypmass spectrometry [g/mol] Example 1 15

5-(2,%—Pihydro-bensza? 1,t4e ioxin-6-yhnethyleneaminooxymethyl)-thiophene
-2- ca&'oxylic acid me ﬁy ester To a solution of 500mg (2.13mmol)

S-brofiomethyl-thisPHEfE-2-carboxylic acid methyl ester and 381mg
(2.13kmol) 2,3-dihyao-benzo[1,4]dioxine-6- carbaldehyde oxime in 2ml

dichlaromethane wéife added 2.0ml 2.2M aqueous

rt room temperature
eq equivalent
mp melting point [°C]

MW calc’d molecular weight, calculated [g/mol]
MW found molecular weight, determined by mass spectrometry [g/mol)

Example 1
5-(2,3-Dihydro-benzo[1,4)] dioxin»-6—yhnethyleneaminooxymethyl) ~thiophene-2-
carboxylic acid methyl ester

To a solution of 500mg (2.13mmol) 5-bromomethyl-thiophene-2-carboxylic acid
methyl ester and 38lmg (2.13mmol) 2,3-dihydro-benzo[1,4]dioxine-6-
carbaldehyde oxime in 2ml dichloromethane were added 2.0ml 2.2M aqueous
sodium hydroxide solution and 902mg (2.55mmol} tertrabutylammonium
hydrogen sulfate while vigorously stirring. After 10 minutes another 2.0ml 2.2M
aqueous sodium hydroxide solution and 902mg (2.55mmol) tertrabutylammonium
hydrogen sulfate were added. This procedure was repeated one more time. After 20
minutes 8ml saturated agueous bicarbonate solution was added. The aqueous phase
was extracted three times with ethyl acetate and the combined organic phases were
washed with brine and dried over Na,SO,. The solvent was evaporated and the
residue was subjected to silica gel chromatography (hexane/ethyl acetate 4:1, then
31) to  yield 214mg (0.64mmol)  5-(2,3-Dihydro-benzo[1,4]dioxin-6-
ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid methyl ester; exact MW
[M+F] calc’d: 334.07; MW found [M+H]: 334.2.
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20 sodium hydroxide solution and 902mg (2.55mmol)
tertrabutylammonium hydrogen sulfate while vigorously stirring. After 10
minutes another 2.0m] 2.2M aqueous sodium hydroxide solution and
902mg (2.55mmol) tertrabutylammonium hydrogen sulfate were added.
This procedure was repeated one more time. After 20 minutes 8ml

F%fg%? aqueous bicarbonate solution was added. TH&5t88HE Bhase
25 was extracted three times with ethyl acetate and the combined organic
phases were washed with brine ald dried over Na2SO4. The solvent was
evaporated and the residue was subjected to silica gel chromatography
(Bxampleothyl acetate 4:1, then 3:1) to yield 214mg (0.64mmol)

52, 3-Dityves e oo b ehos FiRethyleneaminooxymethyl)-thiophene-2-
W lengaminooxymethyl)-thiophene-2-carboxylic acid methyl ester;

exact MW 30 [M+H] calc'd: 334.07; MW found [M+H]: 334.2. WO
2004/087693 PCT/EP2004/003498 -18- xam le 2 5-(2,3-Dihydro-benzo |
1.9 dio B rikth§iemearif8merhetiyis-tnithrsembenzal alldioplic Gid
Toratbgrmieniod 200ty 0o nmorR S D@ dih ywdrb shehpofd4 | dioXismb - 5
Vil thytle neRminme v edhyt) i esat R anaaxylic.acis MEY: ester in

2dwed oJ Eorsreiadrad LhamdatM adusons.LOH seltion. gnd the.
r‘%%gtga{gmlc%g{eg as_heated to 70C for 5h. Water was a (f% e mixture

e
was acitified and exiracted with Sthi Acetite THECOIRE st o
STiels B84 B ARh SRtV BiREEFRe! e RIAYTBACHmmesaiieht was
&lbpbeabstrdldildiornomipeistmo X8 thel)-thiophene-2-carbox-

il yclich dsen 2011 [A]elid kinlSdyhatenbyleweamin Qmaamstinyl) -thiophene-2-car
box- ylic acid; exact MW [M+H] calc'd: 320.06; MW found [M+H]: 320.2.

3

%é{?%?h dr%-be o[1,4]dioxin-6-yhnethyleneaminooxymethyl)-thiophene
SR b A e PR A et e otndg
@ Beriksan SQ2mimpharsibanis[1,4]dioxin-6-
ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid, 65mg
(0.4 2snmeN) 1nhy_0hrwsy§3erté9tﬂﬁﬁf]al? 925;\%@3?15@@99%%0[(1 4}4&%0}@—6'“)

- r carooajimi a m
Vel S it 5, DL
ydroxybenzotriazol,  92mg  (0.47mmol)  N'-(3-dimethylaminopropyl)-N-
ethylcarbodiimide and 65y {0.47mmol) triethylamine in 3ml dichloromethane was
stirred for 15 minutes. After addition of 68mg (0.63mmol) phenylenediamine the
reaction mixture was stirred overnight. The solvent was evaporated and the residue
was subjected to preparative HPLC to yield $8mg (0.21mmol) 5-(2,3-Dihydro-
benzo[1,4}dioxin-G—yimethyleneaminooxymethyl}-ﬂliophened—carboxylic acid (2-
amino-phenyl)-amide (17); exact MW [M+H] calc’'d: 410.12; MW found [M+H]:
410.2,

"H-NMR (400 MHz, (CH),50): § = 9.67 (s, 1H), 8.18 (s, 1H), 7.85 (m, 1H), 7.20
(m, 1H), 7.14-7.09 (m, 3H), 6.97 (m, 1H), 6.91 (m, 1H), 6.77 (m, 1H), 6.58 (m,
1H), 5.29 (s, 2H), 4.90 (s, 2H), 4.26 (m, 4H)

Example 4
In an analogous manner to that described in the example 3, and using known

methods as described in the literature (e.g. in standard works such as Houben-
Weyl, Methoden der Organischen Chemie, Georg Thieme Verlag, Stuttgary



stirred for 15 minutes. After addition of 68mg (0.63mmol)
phenylenediamine the 20 reaction mixture was stirred overnight. The
solvent was evaporated and the residue was subjected to preparative
HPLC to yield 88mg (0.21mmol) 5-(2,3-Dihydro-
benzo[1,4]dioxin-6-ylmethyleneannooxymethyl)-thiophene-2-carboxylic

WO/ #875%mino-phenyl)-amide (17); exact MW [M+H] cBSTER2EH IR
found [M+H]: 410.2. 25 'H-NMR (400 MHz, (CH3)2S0): S = 9.67 (s, 1H),
8.18 (s, 1H), 7.85 (m, 1H), 7.20 (rﬁg, 1H), 7.14-7.09 (m, 3H), 6.97 (m, 1H),
6.91 (m, 1H), 6.77 (m, 1H), 6.58 (m, 1H), 5.29 (s, 2H), 4.90 (s, 2H), 4.26
(Drgdily Recariople J4H30Aepik SoAIODRY NaWTs) Bdialdescahssbime
examBplar-d; and using known methods as described in the literature (e.g.
in standard works such as Houben- Weyl Methoden der Organischen

. \ALO
Chemie;-Georg-Thieme-Vertag;-Stuttgart-WO-20041087693

P2004/003498 -19 Orgaii®Reactions, John Wiley & Sa#es, InMW
NelleY ofk) the following compounds are prepared : Cpd. Nanv&@xattudd\
No. MW found [M+H] [M+H] calc'd 4-1 [M+H] | [M+H]
b-[1-(4-Propyl- phenyl) ethylideneaminooxymethyl]- 408.17 4Q& 2, thio
Nener2- E )ﬁl -mth amide
5-[1-(2- rSa{ ?ZF sﬁﬁ’ é“§ ¥ fjnr%ar%kfl TRSAS 400 5 | 40817 | 4082
L thylidefid m;ﬁam 9 Besamideacid (-
Amin- pﬁéwgmmm@mydm benzofuran -4-y1)- 422.15 | 4222
b-[1-(2,4idDighletexphieoyirethlidriophminpoxpmetaylidid34.05 434.1
hiophelﬁig]-@.@ﬁaggqyli&ﬁgd (2-amino-phenyl)-amide 4-4
(3, 4-_ M%Pﬂ?n eiyiid MINOOXYTMEtNVI= 434054348
hlophen g ar o&yﬁ Y? %?’Fo p%eny?zéamldwﬂ 454051 4341
5~(3;4-DchioHg- = Tuall Hdiene-2- 120,03 1420.3
4-4  i5-[1- (34 D1ch10ro~phenyl) ethyhdeneammooxymethyl] 434.05 | 434.3
thiophene-2-carboxylic acid (2-amino-phenyl)-amide
4-5 |5-(3,4-Dichloro-benzylideneaminooxymethyl)-thiophene-2- | 420.03 | 420.3
carboxylic acid (2-amino-phenyl)-amide

4-6 |5-Benzylideneaminooxymethyl-thiophene-2-carboxylicacid | 352.11 | 352.3
(2-amino-phenyl)-amide

"H-NMR (400 MHz, (CH3);S0): & = 9.68 (s, 1H), 8.32 (s, 1H),
7.87-7.86 (m, 1H}, 7.66-7.63 (m, 2H), 7.45-7.43 (m, 3H), 7.22
(m, 1H), 7.10 {m, 1H), 6.97 (m, 1H), 6.77 {m, 1H), 6.58 (m,
IH), 5.34 (s, 2H), 4.89 (s, 2H)

4-7 |5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic | 378.13 | 378.3

acid (2-amino-phenyl)-amide

"H-NMR (400 MHz, (CH3)80): & = 9.66 (s, 1H), 7.84 (m,
1H), 7.31-7.29 (m, 2H), 7.24-7.21 (m, 2H), 7.12 (m, 15, 7.10
(m, 1H), 6.97 (m, 1H), 6.77 (m, 1H), 6.58 (m, 1H), 5.28 (s,
2H), 4.89 (s, 2H), 3.77 (s, 4H)

4-8  |5-(Benzo{1,3]dioxol-5-ylmethyleneaminooxymethyl)- 396.1 | 396.2
thiophene-2-carboxylic acid (2-amino-phenyl)-amide




carboxyl

ic acid (2-amino-phenyl)-amide 4-6

5-Benzylideneaminooxymethyl-thiophene-2-carboxylic acid 352.11 352.3
(2-amino-phenyl)-amide 1H-NMR (400 MHz, (CI-13)2S0): 8 = 9.68 (s,
1H), 8.32 (s, 1H), 7.87-7.86 (m, 1H), 7.66-7.63 (m, 2H), 7.45-7.43 (m,
3H), 7.22 (m, IH), 7.10 (m, 1H), 6.97 (m, IH), 6.77 (m, 1H), 6.58 (m, IH),

WOUNETHYY) 4 89 (s, 2H) 4-7

PCT/EP2004/003498

5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic 378.13 378.3
acid (2-amino-phenyl)-amide 'H-N#R (400 MHz, (CH3)2SO

): 8 =9.66 (s,

1H), 784 (m _1H) 7.31-7.29 (m, 2H), 7.24-7.21 (m, 2H), 7.12 (m, 1H),
7.X®d(m, iH), 6.97 (m, 111), 6. ¥agAr, 11-1), 6.58 (m, 1H), 5.28(s¢ 2Hkw
4.894(s,|2H), 3.77 (s, 4H) 4-8 MW | found
!S-(Benzo[l,3]dioon-5-yImethyleneaminooxymethyl)— 396.1 1@?.2 H]
thiopheme-2-carboxylic acid (2-amino-phenyl)-amide WO 20 /Q%%%
PEHER2004/00349820-Cpd--Name exact MW _No_MW fo il N +H]
M-ﬁ'?] (%1@634&@1111&&103{}’ phenyi) -ethylideneaminooxymethyl]- | 426.15 | 4262
b-[1-(3, Hk@ﬂﬂ@(y&mwﬂytl)@dm%tﬁﬁﬂeﬁfmwmthyl] 426.15 5:426.2
hiopherter 2eva it iaqidi{ 3;80MP=pRNEN MR (400 MHz,
) 718 1y 6?“(’5"91“7 508‘%@ iﬂﬁ X %%m‘ﬂﬂf% o s
ZHg 4. gj’%% 3(%‘0 (5365 %iib’*(ég &) 410
é%ﬁmléwéﬁ{wﬁmoohene 2- 366.13 366.3
caﬂ:i@( ﬁe(a@ihb@l—amh@xmaemwmmdmn ~thlophene-2- 366.13 | 366.3
p-(4-Chlenbdanzadid engaminaxyeiivb -thiophene-2- 386.07 386.2
Caghaxy Bg@@lg%o%%ﬂmgml)m%@ﬁ%gthﬂ )-thiophene-2- 386.07 | 386.2
carboxylic acid (2-amino-phenyl)-amide
4-12 |5-(3,4-Dimethoxy-benzylideneaminooxymethyl)-thiophene- | 412.13 | 412.2
2-carboxylic acid (2-amino-phenyl)-amide
4-13 |5-(4-Fluoro-benzylideneaminooxymethyl)-thiophene-2- 370.1 | 370.2
carboxylic acid {2-amino-phenyl)-amide
4-14 |5-(2-Fluoro-benzylideneaminooxymethyl)-thiophene-2- 370.1 | 370.2
carboxylic acid (2-amino-phenyl)-amide
4-15 |5-[1-(4-Fluoro-phenyl)-ethylideneaminooxymethyl] - 384.12 | 384.3
thiophene-2-carboxylic acid (2-amino-phenyl)-amide
4-16 |5-(3-Methoxy-benzylideneaminooxymethyl)-thiophene-2- 382,12 | 3822
carboxylic acid (2-amino-phenyl)-amide
4-17 5~(4-Triﬂuoromethoxynbenzylideneaminooxymethyl)— 436.09 | 436.1
thiophenedmérboxyiic acid (2-amino-phenyl)-amide
'H-NMR (400 MHz, (CH3),S0): § = 9.69 (s, 1H), 8.38 (s, 1H),
7.87 (m, 1H), 7.78 (m, 2H), 7.45 (m, 2H), 7.23 (m, 1H), 7.10
(m, 1H), 6.97 (m, 1H), 6.77 (m, 1H), 6.58 (m, 1H), 5.36 (s,
2H}, 4.90 (s, 2H)
4-18 |5-(4-Trifluoromethyl-benzylideneaminooxymethyl)- 420.1 | 4202
thiophene-2-carboxylic acid (2-amino-phenyl)-amide
4-19 |5-(4-Diethylamino-benzylideneaminooxymethyl)-thiophene- | 423.19 | 423.2
2-carboxylic acid (2-amino-phenyl)-amide
4-20 5-(4~Dibuty1amino-benzylideneaminooxymethyl)—thiophene- 479.25 | 479.3
2-carboxylic acid (2-amino-phenyl)-amide




4-12 5-(3,4-Dimethoxy-benzylideneaminooxymethyl)-thiophene- 412.13

412.2 2-carboxylic acid (2-amino-phenyl)-amide 4-13
5-(4-Fluoro-benzylideneaminooxymethyl)-thiophene-2- 370.
carboxylic acid (2-amino-phenyl)-amide 4-14

1370.2

-(2-Fluoro-benzylideneaminooxymethyl)-thiophene-2- 370.1 370.2
G8ME acid (2-amino-phenyl)-amide 4-15 PCT/EP2004/003498
5- [1 (4-Fluoro-phenyl)-ethylideneaminooxymethyl]- 384.12 384.3

thiophene-2-carboxylic acid (2-aﬁﬁ 0- hen )-amide 4-16

5-(3-Methaxy:-benzylideneaminooxymethyl)-thiophene-2- 382.12 382.2

aflpaxylic acid (2-amino-phenyNaataide 4-17

-(Fol rifluoromethoxy-benzylideneaminooxymethyl)- 436.09
hiophemne-2-carboxylic acid (2-amino-phenyl)-amide 'H-NM
CH3)2%0): S =9.69 (s, 1H), 8.38 (s, IH), 7.87 (m, 1H), 7.7
145 Lrm! 21N .’)'2 m—=N-7.10 (m 1H) 697 (m 1l—|\ 6.7

exact

Ayl

MW
found

@fﬁﬂz 'X&?’éﬂ

fﬁkdl-n 6.58

D4 \III T I},

m-2H) 5 5(Bicip-2HpdigEenErosyaBthyl) thiophene-2-

KA@OACCH2:60M = 1A (19
5-(4-Di a@w% ﬁ@zx@% eaﬁgr@w %igy'% é?'&?ﬁ?ﬂe'

2-carb
5- ?2 rD|0 u‘tylz&%;I ‘behz IFd r<a8’o>]< S B fete-

- Pl H46-79 (i nBA Sy BERndd b RHD004/087693

iffeasarplét il i amylidehesthinaiymethyl)- 420.1 42

353 11
0.2

423.19

479.25

353.1

423.2

479.3

M+H] caleekfieda-(Pywidip-gnimetvieneaminooxymethy

PGTIER Qﬂwﬁm&eﬂmeﬁ@mh&mmmemhttmwmﬂmMW fasad 11
)-thiophene-2;

53]1

POkl (?@%éfﬁ‘@g@{é{&&%%ﬁ%’?ﬁm&%% HOIES. NS0 e

CH3)2%0 xyhc ac1 -amm -p enyl) amide

4-24 5—(Indan—z—yhdenearmnooxymethyl)—th1ophene~2~carboxylic 413.93 | 4139
acid (2-amino-phenyl)-amide hydrochloride _

4-25 |5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic | 473.57 | 473.6
acid (2-amino-phenyl)-amide methanesulfonate

4-26 |5-(Indan-1-ylideneaminooxymethyl)-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide 378,13 | 378,1
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15

1H), 8.62 (m, 1H), 8.40 (m, 1H), 8.04 (m, IH), 7.87 (m, 1H), 7.47 (m, IH),
7.24 (m, IH), 7.20 (m, 1H), 6.97 (m, 1H), 6.77 (m, 1H), 6.58 (m, 1H), 5.37
(s, 2H), 4.91 (s, 2H) 4-22
5-(Pyridin-4-ylmethyleneaminooxymethyl)-thiophene-2- 353.11 353.1
carbox7yllc acid (2-amino-phenyl)-amide 4-23
fidin-2-ylimethyleneaminooxymethyl)-thiophene-2 3552444844
carboxylic acid (2-amino-phenyl)-amide 4-24
5-(Indan-2- ylideneaminooxymetﬁﬁ?-fhiophene 2-carboxylic 413.93 413.9
aC|d (2- amlno phenyl)-amide hydrochloride 4-25
neaminooxymethyl)-thiophene-2-carboxylic 473.57 473.6
acid (2-amino-phenyl)-amide methanesulfonate 4-26

SxRdan-d-yidensAmINeONME ;%V% Hionhes d%;%gfbo IC.acidy ed,

(2-amino gg%%%n ngge 3(]%%

PCT/EP2 X9 e oﬁgeferences Ansel, H., et. at,

grigtitdddet a-bdded Srarnid GA B Delivery Systems 6th ed.,

1983, Hi336196 and 1456-1457 Curtin, M.L., et at, J. Med. Chem. 41

(EPO&Y75r®5 5 DE-A 2 062 265 EP 0 974 576 EP-A 0242 851 EP-AOQ

%Z@@gﬂl-‘ggﬂ 167 954 10 Hassan, H., et at, Indian J. Chem. 39B (2000)

Wg@ében Weyl, In: Methoden der organischen Chemie, Vols. XV/1

and eorg Thieme Verlag, Stuttgart Koyama, Y., et al., Blood 96

Bd8ds 14'%0 1495 Moll, R., et al., Z. Chem. 17 (1977) 133-134 15

Dleseamid iR ebadoibriianb e 23BL2N E64r68 New York Rastogi, R., and

Shalaa WGy}, |ndiavicdhddhe ner S8ehiRhaL Biohil 982). 48614844 XV,
Georg Thieme Verlag, Stuttgart

Koyama, Y., et al., Blood 96 (2000) 1490-1495

Moll, R., et al., Z. Chem. 17 (1977) 133-134

Organic Reactions, John Wiley & Sons, Inc., New York

Rastogi, R., and Sharma, 8., Indian J. Chem.,, Sect. B, 21B (5) (1982) 485-487
WO 03/013484
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WO 03/013484 WO 20041087693 PCT/EP20041003498 -23 Patent
Claims 1. A compound of formula | NH2 H O-ff NS H2 ~ 0 ~ formula |
wherein, 5 R' is hydrogen or CI-C4-alkyl; R2 is aryl, heteroaryl or
heterocyclyl; all . of which may optionally be substituted once or several
times with 10 alkyl; halogen; -0-alkyl; NH(alkyl); -N(alkyl)2; or 15 R' and

WORDM{tGEFher with the carbon atom to which they are bbtFiEPROpHIE4ByClic
hydrocarbon; and pharmaceutically acceptable salts thereof. 20 2. A
compound according to claim 1, wierein Rl is hydrogen; R2 is pyridinyl;
2,3-dihydro-benzo[1,4]dioxine-6-yl; benzo[1,3]dioxole-5-yl; or 25 phenyl,
which may optionally be oncege.gavekal times substituted with

1. Acompound of formula I

NH, I\ 0N
Oy
0 R’

formula I

wherein,

R! is hydrogen or
CI —C4—a]kyl;

R? is aryl, heteroaryl or heterocyclyl; all of which may optionally
be substituted once or several times with
alkyl;
halogen;
-O-alkyi;
“-NH(alkyl);
-N{alkyl)s; or

R and R, together with the carbon atom to which they are bound form a
cyclic bydrocarbon;

and pharmaceutically acceptable salts thereof.
2. A compound according to claim 1, wherein

R is hydrogen;
R is pyridinyl;
2,3-dihydro-benzo[1,4]jdioxine-6-yi;
benzo[1,3]dioxole-5-v%; or
phenyl, which may optionally be once or several times
substituted with
halogen;
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halogen; WO 2004/087693 PCT/EP2004/003498 -24 -O-alkyl;
-NH(alkyl); or -N(alkyl)2; 5 and pharmaceutically acceptable salts thereof.
3. The compounds according to claim | or 2,
5-(3,4-Dichloro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid
(2-amino-phenyl)-amide;

WaREERZgileneaminooxymethyl-thiophene-2-carboxyli®EEPEReEMIISE- 10

phenyl)-amide;
5-(Benzo[1,3]dioxol-5-yImethylerredminooxymethyl)-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide;

5-(4-Chloro- benzylidenearrﬂoqgmgmethyl)-thiophene-2-carboxy|ic acid (2-
amino-phenyl)-amide; 15 “NH(alky

5-(3,4-Dimethoxy- benzyllder&?gj’nwooxymethyl) thiophene-2-carboxylic
acid (2-amino-phenyl)-amide;

5-(4-Fluoro- benzylldeneammooxymethyl) thiophene-2-carboxylic acid (2-
amincaphBryhegenidelly acceptable salts thereof.
5-(2-Fluoro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-

2Z) aminO-pRBRY AN Iing to claim 1 or 2,

5-(3-Methoxy- benzyl|deneam|nooxymethyl) thiophene-2-carboxylic acid
(2- amlno P Pag]%l) -amide;

5-(2,3 Enber idarsxrinesArmethyisficphmedxyhemfpacid
thlopﬁéﬁ@lzib yHesid (2-amino-phenyl)-amide; 25
5-(4-Trifluoromethoxy-benzylideneaminooxymethyl)-thiophene-2-

boxyi A5 mino-
c;aCrT?% 6 o gzﬁgﬁg&%ygﬂﬁﬁy%ﬁﬂﬂ% ANEZAOH 084 693

5-(4- r|fI oromethyl benzylideneaminooxymethyl)-thiophene-2-carboxyflc
5-(Benzo[1,3]dioxol-5-ylmethyleneaminooxymethyl)-thiophene-2-

carboxylic acid (2-amino-phenyl}-amide;

5-(4-Chloro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide;

5-(3, 4—D1methoxymbenzyhdeneammooxymethyl) -thiophene-2-carboxylic
acid (2-amino-phenyl)-amide;

5-(4-Fluoro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide;

5-(2-Fluoro-benzylidencaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide;

5-(3-Methoxy-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl}-amide;

5-(2,3-Dihydro-benzo|1,4]dioxin-6-ylmethyleneaminooxymethyl)-
thiophene-2-carboxylic acid (2-amino-phenyl)-amide;

5-(4-Trifluoromethoxy-benzylideneaminooxymethyl)-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide;
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acid (2-amino-phenyl)-amide;
5-(4-Diethylamino-benzylideneaminooymethyl)-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide; 5
5-(4-Dibutylamino-benzylideneaminooxymethyl)-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide;

WOEHIBIRUH-3-yImethyleneaminooxymethyl)-thiophene- PCHEB##34%d (2-

amino-phenyl) -amide;
5-(Pyridin-4- yImethyleneamlnooxfr?léthyl) -thiophene-2-carboxylic acid (2-
10 amino-phenyl)-amide; or

5-(Py#dini2ifimethylenéamifiaaamatiyhribipahenspBecarhaxyligacid (2-
aminQzianen gy Ansunpound according to claim 1, wherein Riis
Ci-C4-alkyl; 15 RZ is phenyl or 2,3-dihydro-benzofuran-4-yl; both of which
are o§) Mﬂ ce or several times substituted with halogen alkyl; or
20 -0-4 féy?? ERcdifeRER R ShiePhseTof s ops

compﬁ%@s%@@rﬂﬁ%ﬂb@lﬁm 1 or4, 5
[-(4-Propyl-phenyl)- ethylldeneamlnooxymethyl] thiophene-2-carboxylic 25

acid (gwﬁnmfﬂﬂtﬂﬂﬁﬁw) @er@ar[nnoomnethyl){luophene 2-carboxylic

1-(2- '\48&*@' ~2naigl o&y%%%%%%ofuran -4-yl)-ethylideneaminooxymethyl] -

thiophene-2-carb 2-amino-phenyl)-amide; WO 2004/087693
PCT/EP2004/003498 -26 5- [1-
(2,4-DréRrsdiopirematdegrairosrmebsyhieshyethiophentcaciddPboxylic
acid (&wamipbepileayidamide; 5- [
1-(3,4-Dichloro-phenyl)-ethylideneaminooxymethyl] -thiophene-2-

Carboﬁgﬁ%@%@ﬂﬁ&ﬂ@?ﬁ@ﬁﬁﬂ@iﬁ%ﬁ)—ﬂljophene~2-carboxyiic acid (2~

amino-phenyl)-amide; or

5-(Pyridin-2-ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide.

4. A compound according to claim 1, wherein
R! is Ci-Cyalkyl;
R? is phenyl or 2,3-dihydro-benzofuran-4-yl; both of which are

optionally once or several times substituted with
halogen;

alkyl; or
-O-alkyl;
and pharmaceutically acceptable salts thereof.

5. The compounds according to claim 1 or 4,

5-[1-(4-Propyl-phenyl)-ethylideneaminooxymethyl]-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide;

5-{1-(2-Methyl-2,3-dihydro-benzofuran-4-yl)-ethylideneaminooxymethyi} -
thiophene-2-carboxylic acid (2-amino-phenyl)-amide;
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5 5-[ 1-(3,4-Dimethoxy-phenyl)-ethylideneaminooxymethyl]-thiophene-2-
carboxylic add (2-amino-phenyl)-amide;
5-(1-phenyl-ethylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide; or 5-[
1-(4-Fluoro-phenyl)-ethylideneaminooxymethyl]-thiophene-2-carboxylic

WO B3 -amino-phenyl)-amide. 6. A compound accolGHEFf80HAHT4,

wherein Rl and R2, together with i%q carbon atom to which they are bound
form. a cyclic hydrocarbon; and pharmaceutically acceptable salts
thereof. 15 7. The compounds according to claim 1 or 6,

5-(Indab-22yitesdamipeoi)eibthgttmopberys:diviHioaylieadid (2-amino-

phenybaidieicid (2-amino-phenyl)-amide;
5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide hydrochloride; 20. Lo .

B ol TR TR Bl i SPPE 2 (- amino-
phenyARaRHEA R tRARERBTE 281 de
5-(Indan-1-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenghFaiajaernzthSy-Phenplicekfsitaedtn seanuitaot)réebHagecompounds

of formplaxhivhedena il Artembomad.of formula 10 S R\ //IN'O OH R2
(formula 11'), 5 wherein R"and R2 are as defined in claim 1, is reacted

with a comgound of the formula 11l 1I;I%N YHN o
5-(1-Phenyl-ethylideneaminooxymethyl)~thiophene-2-carboxylic acid {2-

amino-phenyl)-amide; or

5-(1-(4-Fluoro-phenyl)-ethylideneaminooxymethyl]-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide.

6. A compound according to claim 1, wherein

R' and R?, together with the carbon atom to which they are bound form a
cyclic hydrocarbon;

and pharmaceutically acceptable salts thereof.
7. The compounds according to claim 1 or 6,

5-(Indan-2-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide;

5-(Indan-2-ylideneaminooxymethyi)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide hydrochloride;

5-(Indan-2-ylideneaminooxymethyl}-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide methanesulfonate; or

5-(Indan-1-ylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl}-amide.



( formula 111), 10 wherein Y represents hydrogen or a suitable amino
protecting group; (b) the amino protecting group in Y, if present, is
cleaved to give a compound of formula I; and 15 (c) said compound of
formula | is isolated from the reaction mixture and, if desired, turned into a
pharmaceutically acceptable salt. 9. A medicament containing one or
more compounds as claimed in any one of claims 1to 7 and
pl3annddetiioalty afteaptabte efcipients (RO con fy onddictfoent adcorakng n
to claim 9 for the inhibition of tumor growth. 11. The use of a compound in
any one of claims 1 to 7%)r the manufacture of corresponding

[

medicafienté FSFtRA Rt 3 4dmor growth.

O
S
R*\{/N“O/\@AOH
R2

( formula I ),

wherein R' and R? are as defined in claim I,

1s reacted with a compound of the formula III
HZND
YHN

wherein Y represents hydrogen or a suitable amino protecting group;

( formula I11),

(b) the amino protecting group in Y, if present, is cleaved to give a

compound of formula I; and

(c) said compound of formula I is isolated from the reaction mixture and, if

desired, turned into a pharmaceutically acceptable salt.

9. A medicament containing one or more compounds as claimed in any one of

claims 1 to 7 and pharmaceutically acceptable excipients.

10. A medicament according fo claim 9 for the inhibition of tumor growth.

11. The use of a compound in any one of claims 1 to 7 for the manufacture of

corresponding medicaments for the inhibition of tumor growth,



