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WD 2004/ 087693 PCT/ EP2004/ 003498 OXI ME DERI VATI VES
AND THEI R USE AS PHARMACEUTI CALLY ACTI VE AGENTS

w@Rjeo8B9IDf the present invention are new oxi MECT/EP2004/003498

derivatives and pharnmaceutically acceptable salts
thereof. The invention also relates to processes for

the manufacturing of these conpounds of formula I, to
pharmaceuti cal conpositions containing said conpounds
anoxIMe DERIVATUSE AND {THEIRTHAL fASC PEARMAQEUTICHYS! RAETI{H@CGENTS
5 treatnment of diseases such as cancer. Cancer is one

of the nmajor causes of death, exceeding heart and
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gp I cancer era eutics
t teatmsineef disaeasondleasapycdrs one of the main areas for
cancer treatnent. Most drugs show their effect by

af fecting inly DNA to e s their cytotoxjcit
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| cancer u C t OXlI ClI
t ieemalsi bieay fora m;lcar HegtmenieMase drigs séxpre‘dtem effegb by affecting

nHﬁthl? BNA 68l exptB& (RAPPRURARIHGRAHEN Gn tc@nsfeliﬁélce injuring tumor
i nvention ar |nh|b|tors 0 i.stone
eeACHoMeuen fackiPRoteleckiGiy tAt FBratt § SerlLdGitentiate between

dhfrﬁ&f &t had hl@ﬁnhln&ﬂé‘,lalii@ thélﬂefdté ta)d]yersa Qea‘dﬂdnwlempﬁswdt i normal
eration

of:elllé &gﬁj thﬁlltgg éﬁe}r uisenw] %‘Fliapg %?o nQy», 2o S%tls‘facto dl'('ﬁugs%ave been
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Transc I'vat a set of genes
detern1nes cell destination and for this reason

t TRPL6AIpBLh A aéc%rdlhg hé liis iSeakidh &fe RyhiBita rdffﬁlétoﬂé deacetylase

actor 5 I'ts regulatory ani sns i nvol.ved
ﬁpg&gggfqrg shoyw aptR, % %elrwelaﬁge‘ﬁg ereRiationy Epducmg activity,
SithEt(Flt lld:SLﬂtth ibhibitiovh b tuned:f el tpgoliferution inaluiction bY apoptosis and

modul .ating.the accessibility of transcription factors
tBﬂ#W@PPO?ﬁpﬁg? DNA segments. Nucl eosomal integrity is

regulated by the acetylation status of the core

'I‘f‘%]r{%ﬂ‘fyﬁnodaf‘ réul¥RAace! hcﬁ’te%gntsih%te]? diffePM{aB0R B AfePdifon, and

S are nonperm ssi ve
t PPORSOSIS. qagqrpnptlonal act1vat10n of a set of genes determlnes 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, nucl eosones are rel axed by
acetylation of the core histones, wth the result

wWheiongspes m ssiveness to transcription. The acRCER1000003498

status of the histones is governed by the bal ance of
the activities of histone ac?ty transferase WO
2004/ 087693 PCT/ EP2004/ 00349 -2 (HAT) and hi stone
deacetyl ase (HDAC). Recently, HDAC inhibitors have

beedr) L meed R aéarc fas@ f(HﬁAt)a@Qcédmu CEDREORhMHOPs hive been

several t pes of cer cel S, I.NClI udl n col on cancer
deppd towaréer |gr1>wbp ﬁedmzném %POP&%S é?ﬁmr%h Bipes pf ccancer cells,

Clﬁlzlluﬂmg 310 tah et ceB§ OPLES il Fm| Ectnﬂa Coells; i tld Egeireleukéhic cells.
ncer ression ors
oL P RS ER R PRy ST BE T D h ks Yigpitors ae
q;smprﬁnﬁg seag&tty dovacancef. theepy ab effedBive dukl1Bfrs(( F0POptosis (Koyama,
1‘%9% 4-?1 K».ZO%O %7 4?9%? descri bes nonoacyl at ed
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erlvatlves as cell differentiation
|nducers The same type of conpounds is also the
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a@duﬁpg cagetitsadiowsvey, theed dr abill| 4 tped dfel pravida cgmpogsds with

bldd ﬂ‘leralpgﬁﬁcal Mpettied s@éHjas 1m‘§rr0\}eﬁ%§t1ﬁ Jeolefab Rk, Selb&ivity,
b

kﬁ%&ﬂ?“ﬁg@cg}’ ﬁn%éogl.%g% & F‘bPafflﬁ en VB e%napgf on of

t he correspondi ng benzi m dazol es such preparation
tr]lgg%la%ﬁg gf@be%}fleﬁgﬁl%ﬂ%e%ﬁg A Zthg %%Y ég SIirﬁcElrsors for the

Qm&mr,au&maztf th8 coftondjng( H.@ﬁﬁjudé,ﬁﬂes;l{éﬁqh Wbdplarati@n, methods are
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| 4, Dhd PlaSsal¥IS By all) @Mﬁa@pt@heﬁ{ abj (g0l Fye 788d
differentiation-i nduci ng activity, which results in

i nhibition of tunor cell proliferation, induction of
andpk Geks fand thabithe tompowids éffeamubnl artdDAC dihilitorslsvhich

t f f f £ f
chite 56 ReShERIRE 00 Bl Tion RS Rl PRI presls i
tuﬂmdn’aomvl'ufdbmmyceﬂepmh@zttguh,, ibductianeof qm.‘:ptbslmnédnhlbmon of
Cﬁllvgﬁ 1. 3 HeSd §<‘))mp51%§ﬁtar9 MBI Tefill 76! #41 AALAY AN Hases such

eas cance
as cancer in humans or animals. Examples 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.



| ung cancer (e.g. adenocarci noma and i ncl udi ng
non-small cell lung cancer), prostate cancer

WO pkiglienyy advanced di sease, pancreati c cancerBCT/EP2004/003498
hemat opoetic tunors of [ynphoid |ineage (e.g. acute
| ynmphotic | eukema, B-cell |ynphona, 30 Burkitt's
| ynphoma), nyel oid | eukem as (for exanple, acute
nmyel ogenous | eukemia (AM.)), thyroid follicular
CRRC senwrﬁleﬁéa&&h@%&h@erﬁyﬁw% péi¥RIdof thel deB B fRfnula I
mesenchymal origin, nelanonas, teratocarC|nonas
neur obl ast omas, gl ionas, benlgn tunors of the skln
(e.g. keratoapigt hormas) dney carci noma, ovary
carci noma, bl ddderHcar cj 'ﬁN ermal carci noma
WO 2004/ 0876 p i R?present
i nvention t oncernns new conpoupds of the genera
formul a | ¢ ES, OO formula | wherein 5 R 1is
hydrogen or T-C4-alkyl; R2 is aryl, hefemodayl or
het erocyclyl; all of which may optionally be
substituted once or several tinmes wwth 10 al kyl;
hahog gp -0-al kyl; -NH(al kyl); -N(alkyl)2; or 15
R and R2, together with the carbon atomto which they
are bound forma cyclic hydrocarbon; and
thnﬁceuthﬁﬁb#m‘ﬁcceptabIe salts thereof. 20 (bjects
of the pre ention are the conmpounds of fornula
I, their éhg?ﬁggtutlcally acceptable salts as well as
their enantiomeric forns,

R* s aryl, heteroaryl or heterocyclyl; all of which may optionally be
substituted once or several times with
alkyl;
halogen;
-O-alkyl;
-NH(alkyl);
-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.

Objects of the present invention 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 illnesses 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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di ast ereoi soners and racemates; the preparation of the
above-nenti oned conpounds, nedi canents contai ning

WO beasieo3 t heir nanuf acture, as well as the URET/BP20D41603498

above-nenti oned conpounds as inhibitors of histone
deacetyl ase 25 (HDAC) and therefore in the control or
prevention of illnesses and disorders as nentioned
above, or in the manufacture of correspondi ng

MR t@ﬂHBHgﬁigenThﬁngQL HOsERY HBtinRl Broffise &f 10E1ﬁ'1% gener al

terns use he present descrlptlon apply
irrespective of whether the terns in question appear

arnerard, I, | d[h@lbte@% saﬁ%ht’é@Qﬂ'éi@ﬁtzﬁﬁ%ranched-cham alkyl group
PCT/EPZO 4/0? -4 The term
|

oge

ki 0p Ararb B O bF AP O B e G PFYD isopropyl
HGbuﬁiqahkﬂLZbdqma&ﬁ&ﬂa saturated strai ght- or
branched-chain al kyl group containing froml to 4
carbon atons, for exanple, nethyl ethK propyl,
i Bopteomyklkyl"rdepatey b satirdsed yralghzc- pubsanched lbxdrrwarb@l Tngaining
tﬁglm ) &yc!arbo%%%g%@e@ PP 3 %&Hylséthﬁ' 9mpy1 %Fﬁw qlhsﬁm i-

ocar on confai nin on a
Pdutyet-byiyl. perigl, %exx; ﬁaglﬂpe likeg E‘E? e@gﬂf gropp metIOPaﬂV be
bﬂﬁbﬁb 01'g Biifitrple bubtituted Bﬁln?élb enh e¥yeferatslg ’ﬂhlsr |$d|cﬁ as e.g.
0 tiona mono or nultiple
F? ?%iﬁ Bﬂgaﬁﬁﬁﬁﬂ @ﬁ@@éﬁ% § fluor such as e.g.
trlfluoronethyl or pentafluoroethyl and the |ike. 10

Thge (&1L m“sﬂﬂ’y ld]en(gt%p %Beg‘romn%r OéT% fo gletn?[he}gi Q&?Jﬁ%)ef&d bicyclic

noNo- hydroc gm enyl
n@ﬁhohybommmgaPhﬂ@dDhEQﬂﬁk@rﬂﬁh@nd ﬁﬂﬁheteroaryl
denotes a 5 or 6 nenbered nonocyclic aromatic

hﬁdrocarbp wherein one or _two carbgﬁ atons are
A€B8 bhetesepgen, demrtesodeR 8F © stremberedepmgRocEdicy agomatic

B cﬂraéﬁb&ﬂl,,w}[&‘dﬁﬂbﬁg M% ‘de £drba® hbdms 4% eeptdcyd ‘{)y pX)FgledJ r[iyibgen or
an e. ero C
e gty a10) B, RS by U (ot VpYrdinyl

appmakhnﬂomuh&ehkally aromati c hydrocar bon, mhereln

one or two carbon atons are replaced by oxygen or

ni trogen. Exanpl es are norpholinyl, piperidinyl, 2,3-

dThy deron Hbeterstcyelanydenotesriz 6 o 10 gt}en@h g@buypno— or bicyclic non-

ax%ngitﬁyd}{ﬁl Za?or[natlc ﬂ}dr@t&ﬁbﬂy\kh&ém%lﬁ orgcho carbon atoms are

1 nd , . used
@ |°6Y§?\Fdf’bdlé?%fi? h@@ﬁﬁ%@sa%? Q“HPh‘iHl EeH’rPéFg’cE‘YI 2,3-
bdih)ydi'd Benzoﬁﬁﬂn)d,f BeRb|163] d[oxl@?ll,t 2,3ldilyydas-deRdd( T,4]dioxinyl or 2,3-

hgq{y alip[-lndolyf) Hgg‘leq}i(em and Rz toget her

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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with the carbon atomto which they are bound. Exanples
are 1,2, 3,4-tetrahydro- napht hylidene, indanylidene,

wa@pa4 0893 | ke. 25 The term "pharnaceuti cal | y apCEpPzbd/e3498

salt" refers to conventional acid-addition salts or
base-addition salts that retagn the biol ogica

ef fectiveness and properties of the conpounds of
formula | and are forned from suitabl e non-toxic

othgadniderioéd fion® rcﬁgeﬁ\il@ adidé d6ctohs P-ghdnesonid Q&ida @Al{‘cyhc acid,

on _.sal ts,incl ud
R ne T Ble 1Rb el 2 PR e e o sl e, lactic acid,
ainghridacitt, eindahe dikec Bamplaakerdddition isaltaiaiclhide Shibse Wekiged from

a*%%%aﬁ?“&%%‘%@swgﬁé%ﬁ%%&%ﬁ‘g%ﬂ R

fos rexamglmitetramethglammednivg hydroxiden&belchemicel awidification of a
Sﬂhdrﬁﬁkélﬁlcﬁpb&n olRt (1an %Sdilugpﬂhﬁ aa§‘a'ltdrs F%@flﬁlﬁuécw‘?&eﬁ&mown to

I NI Cc ac CltI‘IC mal i c._acid actic ac
ﬁbﬁmaee% Chealﬁ&tSt i qaht%eé inaproyecd hysigalaaied tchemicah) stability,
|mggro@epichp,sﬂm:mmtyeﬂdﬁmmmm FH@nd@OSéségumnsel H., et. al.,
Lum. a al er nar ni
o A} Ba HRERR, Sttt e 985, o pp. 196

c#mhi456+1456di f i cation of a phar maceut i cal conpound
(i.e. adrug) into a salt is a technique well known to

ARSI RS USRI ROHER BGhe sk,

and solubility of conpounds. See, e.g., Ansel, H, et.
Phar maceuti cal Dosage Forns and Drug Delivery

S@ste‘ﬁs GRIr@RED; 1995, at pp. 196 10 and 1456- 1457.

AR? engodi kh@ﬂ the invention are t he conpounds of

formul a | rejn dro R2 iIs pyridinyl;
2, 3- dlhydr%yggmg%ofwﬁﬂﬁfihr 15 benzo |

1, 3] dIOXdeM5H¥HdKﬁbkﬂh¢myi mhlch nay optionally be
?gcgl E;l Selyl'ge8§ Mﬂ‘klﬁ? %asfu bﬁ KI( X (l)(lmet(grl ?ea\lrera(f‘J %n’les substituted

halogen;
-O-alkyl;
-NH(alkyl); or
~N(alkyl)s

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-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide;
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and pharmaceutically acceptable salts thereof. Such
conpounds are for exanple 25

WG 2{03/08760% chl or o- benzyl i deneani nooxynet hyl ) - t hPOPRRIVe4/@3498

-carboxylic acid (2- am no-phenyl)-am de;

5-fl enzyl i deneam nooxynet hyl -4 hi ophene- 2- car boxyl i c

acid (2-am no-phenyl)- am de; 5-(benzo [ 1, 3]

di oxol - 5-yl et hyI eneam nooxyrret hyl ) -t hi ophene- 2- car box

yt ' 5’4@3’1&'&&&% meB@arHﬁ%B etBfl) 4Riophene-2-carboxylic acid (2-
| or enzy I deneam nooxyrret hyl ) -t hi ophene- 2-car

b%B%SﬂOr n(u g’am no- phenyl)-amni de; WO 2004/ 087693

Pg(li—@ﬂﬁﬂ@‘ﬂeﬁ%ﬁ@ﬁeamlﬁooxymethyl) thiophene-2-carboxylic acid (2-amino-

t hoxy- benzyl i deneani nooxynet hyl ) -t hi ophene-
ZPQWQWEE’C acid (2- ami no-phenyl)-am de;

55{ Z—FEianoﬂxenk;émlzyéaxﬂeneamaﬁb;d)ey}neplhme)z-tatrbogﬂl@raeldz{zgamlno—
%ﬁ,‘r} | d (2-am no- phenyl) - am de 5
I uor

6~ benzyl i deneani noox ) -t hi ophene- 2-car
b@*}lM@hg}g{ her(zyhéqneﬁmmqmtgmyﬁ ene -2-carboxylic acid (2-
SakBi yargig@zyl i deneam nooxymst hyI ) t hi ophene- 2-ca
: boxg CI lp@zg@n%gm?x?q %Zﬁ nyIh leneammooxymethyl) thiophene-2-

dtm@mléa@iamhﬁh@@a yiinaaderet hyl ) - t hi ophene-2- 10
|
s Tfﬁﬂf’?%@%ﬁéﬁsw BTk R higRsprr o pecd

héhamﬁwcp]nényk)yémmieam d (2-am no-phenyl)-am de;

5¢ i.f |
5!(ﬂ—éﬂ%ﬂg%&%ﬁ%??ﬂgyﬂyl“@Eﬁﬁaﬂﬁ%%@%@ﬁzpot?ﬁﬂ;ﬁf@% c)aiﬁd?ﬂyfi’@&d
5(1 amycephgyy] g)rr‘ilmﬁebenzyl i deneamni nooxynet hyl ) - t hi ophene

@qjl%Mkﬂlﬁo%hE&lﬁ@neaﬁﬂhWMj —thiophande)-carboxylic acid (2-
5 (4- Uti/ o-‘benzyl i denean nooxynet hyl ) - t hi ophene
I'

id (2- am no-phenyl)-anm de; or
55((&’5D1bdtylmﬁnyslﬁenkﬁideﬁmﬁbm¢thﬁb fiyibphére-DphrboeyliR-ackl (2-
r box ﬁ f) (dZ m no-

arinc phenyl)-amide; or
5—(Pyr1d1n—3-ylmethyleneammooxymethyl)-thiophene—Z—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' is  C-Csalkyls
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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20 phenyl)-am de;.
5- (Pyridin-4-yl met hyl eneam nooxynet hyl ) -t hi ophene- 2-ca

WO baysics3 aci d (2-am no- phenyl)-am de; or PCT/EP2004/003498

5- (Pyridi n-2-yl met hyl eneam nooxynet hyl ) -t hi ophene- 2-ca
rboxylic acid (2-am no- pheny})-anmide. 25 Another

enbodi nent of the invention are the conpounds of

formula I, wherein R is O-C4-alkyl; RZ is phenyl or
288c mids BEabHERmAe Y ; both of which are

optionally 30 once or several times substituted with

hal ogen; al kyl; or -0-alkyl; 35 and

pﬁa{ﬂlﬁfadh‘up'lqﬁidn 1) atie@idieatintinsatynsethylpileiophend -carboxylic  acid
229469 ﬁéﬂ@ﬁﬁ %F2004/003498 -7- Such conmpounds are

15¢[4-(Pridpthiyl-pBetilrydrodiemyofndenéahi-sibdidemedrhipopxymethyl |-
ng;ﬁ%%rﬁcﬁb&%@%w@.Cmﬂﬁbqjheﬁﬂ).amia@- phenyl) -anmi de;

| 5¢[2-Redr Righloyo-phenvlyethylidencrarine ammethypl ) thiephane deerabenylic
n@gayﬂahﬁmbbhmngygﬁﬁ@@hene 2-carboxylic acid

%2[?2]3 %‘o@%g -F%ﬁ E%TQ&VQEF%aPH%WmeWgXMWF]Z -carboxylic

-hhd@bhﬁﬂﬁa@h@@ﬂb@ﬁgda acid (2-am no-phenyl)-am de;

5: eth I| de

s S PASD BT ADRRLES o

10cig .(2-[am1no—pheny1) amlde,

I T I —amino-
5(§ 15%&%12&121 gia&%ﬁezgggl%k}m% 01 fal%?eg% R ok r%cﬂ sz amino

SPbﬂl R e>‘<1;‘9£hyl|deneamnooxymethyl) thlophene 2 carb

05}’{'11(‘4 RBEb1d-fendl)idilylideheityinboRthdByl ] —@l‘ilo?her{e -2-carboxylic acid

{%4 Fluo o hen ) - et hyl i deneam nooxynet h

Fﬁﬁﬁbﬁ ylic acid 15

(2- am no- phenyl) am de.

Yet another embodiment 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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Yet anot her enbodi nent of the invention are the
conpounds of fornmula I, wherein Rl and R2, together

wWowaoh/081ee3 car bon atomto which they are bound POY/EPH04/003498

cyclic hydrocarbon; and pharnmaceutically acceptable
salts thereof. 20 Such conpqﬁnds are for exanple
5- (I ndan- 2-yl i deneam nooxymethyl ) - t hi ophene- 2- car boxy!
ic acid (2-am no- phenyl)-am de;

c}{ehﬁgﬂl‘g} r%l'ai@d' g@l‘ﬁﬁ@ﬁﬁﬁo @ﬁéﬁen‘fntaéles)s& hizahheR& 2to Cg&??ﬁ&y bxime
|§ aci d m no- enyl de hydrochl ori

SAqrivaH%h Oé tsru aeﬁvélarﬂ n%ﬁymwpsutxc optreRabls @aétr Hesgsaf, are
sﬁroﬁﬁled a6 2-farthBofeaR€ BY ke @Ftdteo®id @ﬂ&eiﬂuétf:ﬁétﬂb ith®following

I T

onhemhﬁgs‘ Gifeﬁuédi elbove).r Searphgr n‘mmmisl madyl \beaobeginablly standard

t%%;jigég PP ol sl Phe AT PRl SRR HRGN Rl i

P&pL: @nﬂmshgetccomp@mng @aannyleﬁe Adeawtiveirpoensesery starting

Shh%{b arsoe&e%%ﬁnam@ 8) a%%ﬁ%ohé) PERRANE t9%hAR ﬂl@l@t&&%@%ﬁ‘i@h are
ﬁ ceutically-acceptable

s‘éﬂﬂénnt %P@guary’é Ofswvgaa%c U8 further feature of
the I nvention and are illustrated by the follow ng

pre en ative ex [ S otherw s

e e AR, anofher Ehadimatt of B PHERAM e proces
Sfoa rt]ue mgmmfattare Qsﬂthe oepbendshitf domeda hwhetem dard
procedures of organic chem stry. The preparation of
such starting materials is described within the
agdonpesmpperpdkaidaphels Il Al t er nati vel y necessary
starting nmaterials are obtainafl e by anal ogous
procedures to those il ludst which are wthin the
ordi nary skill ~or ganj c//chefHst. 10 A preferred
met hod, and yet anpjfher enbodi nent of the invention is
the process for tRe manufacture of( fohauladhounds of
formula I, wherein (a) a compound of formula Il O S

wherein R' and R? are as defined above,

is reacted with a compound of the formula IIT
"0
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

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

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 (cleavage by
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R~ /NCOOH R2 ( formula Il ), wherein RL and R2 are
as defined above, 15 is reacted with a conpound of the

wo o893 11 H2N YHN ( forrmula 111 ), wherei PCIVEP2004/003498

represents hydrogen or a suitable am no protecting
group; 20 (b) the ami no protgcting group in Y, if:
present, is cleaved to give a conmpound of fornula I;
and (c) said compound of formula | is isolated from

t fiforfge Acids,0Budh ek UfrEldiehcetié ackP @es 0@din tdFHISSrhdthdhe) or

PBRBT G 250 HED) 38° ARero e berap@ethasii=p i (desvage by

pepbdndhey atndmds stucly as, pfeeidine).ot ecti ng groups are for
exanpl e, benzyl oxycarbonyl (cleavage by hydr ogenat i on

hydrobrom.c..aci d etcacd but
CEhOKEA BRI Sbb40a 368 AR Pbuplprtiisage egievsip, th
sd;arbawgrlaae bﬂﬁhe formnhlads ig :{dtlﬁfhﬂed byaestion cfchel cc@rﬁpaﬁnd} fn aMinert

T A

sélﬁéﬁ)jm&lemsm,ofauahtlmngpfgmr| dine). The reaction
typically involves a two-step one-pot procedure. In

fﬂ%uftﬁlﬂé ka%%\?egderNQﬁve 5 £EIDP ko%teiar%%lehgﬁ aéﬁ’ 'hgi"éle for example

1on O
s# 9@hehleride ifqrmdtby the weaétaamlf the aqid and mczmmlh ané chlonde,

dfoR XBAR lé)EhlBl%tlréﬂWﬁjdeof)H ogflic hditFdichibAd; hﬁnﬁk@@ %Hﬁfdrﬁ{e, for
an actllvatln %ﬁtable roggftlv cgrlvatlve of

afflgan anh g?ﬁsﬁy Reastion afdyp clopgfprraate such
a:ns Bbbﬁhtyb Iahlomfdﬁnite;r ﬂiﬁ@CﬁVe téer, rf@ﬁ@kdrﬂplleQin Eé%@r &&hféd by the
2R SO b B b PO Bl Byt o
amhtherregionfafthexadphe Mhy&mhylmhnzdﬁlatcde,rmdadyyamdl‘:e for example
fﬁ?‘?&il&{ fl)& teﬁ'e CItl‘iie a0 i h{)iortﬂteor Ffﬁt edn?lu%g a@fsde such as

i sobut OTO rnate an actilve es
afirkendphgsgheml a@@e,tq@eacyl cyanide, for example a cyamde formed by the

reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the product
of the reaction of the acid and a carbodiimide such as N-3-dimethylaminopropyl-
N-ethylcarbodiimid or dicyclohexylcarbodiimide; 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-yl)-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 III 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
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 0974 576.
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reaction of the acid and a phenol such as
pent af | uor ophenol ; an active ester fornmed by the

wo eaes®m of the acid and N hydroxybenzot ri azoPE&T/ER2004/003498

acyl azide, for exanple 15 an azide fornmed by the
reaction of the acid and an_ggide such as

di phenyl phosphoryl azi de; an acyl cyanide, for exanple
a cyanide formed by the reaction of an acid and a

o [ i,efrh S Lde, 3
B Y op Per PRl P i O 0K group of
cerpRRtndsiof forawdnVas N- 3- di et hyl am nopr opyl -

N- et hyl carbodi i m d or dicycl ohexyl carbodiim de; or the
product of the reagtion of 20 the acid with

N, N - car bonyl g&i_i mj/dazol e; or the product of the

rgact iory0f Y\ heracrt@r® and uroni unsalts such as

0-( benzot r+azol -1 -yl )-N, N, N , N , -tetranet hyl -
uronnﬁn1tetrafluoroboq@te; or the product of the
reaction of the acid and phosphorus based reagents,
e.g. bis-(2-o0xo0-3-o0xazolidinyl)-phosphorylchloride.

The reaction is carri out, between -30C and. 60C,
CohgEm Ene @[iwia@ncﬁw[a apHhe SIENIENCHEIVER @W@G@?@ﬁ; Examples
CRTPS uhdmbttlyl hisd etigleThé featdien 8 ehttidd@nt GotHegiresence dffuebase, for

acti vat .acjd, If, Y is a atectin roup,it fimnally.
nGemige BehisL g froerbat bR o PR pdrg g i imert
c suhypmit od ddGerftoforetaanple inlinetenol tthousl, diosaneeTHkweten t o
those skilled in the art. In principle, all nethods

for the synthesis of am des as used in peptide
chempoungs xf theseenepddfcsmyla gy cap heo pErbaradefor exgmple by a

VaiiadaibndesctondFbkHedof tH AR fo¥Rufa VXV/ 1 and XV/ 2,
are al so applicable. Mnoacyl ati on of unprotected

phenyl ene diamne is described in EP 0 974 576. WD
204/ 693 PCT/ EP2004/ 003498 -10 Conpounds of
formila Il can be prepared by cleavage of the R3 group
of d®npouwnds of fornula IVO RN-(r) OR3 RZ IV 5
wherein R3 is al kyl and said al kyl has the

signi ficance given herein before. Exanples for R3 are
met hyl and ethyl. The reaction is carried out in the

pwitharmompsfund df skegentwa} formwada¥sl e, | t hi um hydr oxi de,

sodi um hydr o®i de, or potassi um hydroxide in an inert
sol vent | uent, for exanple in nethanol, ethanol
diLeXand) HF,Owékgr.

wherein LG is a suitable leaving group for this substitution; examples for LG are Br,

Cl, 1, tosylate, mesylate.

The reaction is carried out in an inert solvent, for example in dichloromethane,
acetone, dimethylformamide (DMF), THF, acetonitrile, ethyl acetate, dimethyl
sulfoxide (DMSO) and preferably in the presence of a base, e.g. potassium
carbonate (K,COs3), sodium hydroxide (NaOH), sodium hydride (NaH). Addition
of potassium iodide or tetrabutylammonium hydrogen sulfate to the reaction
mixture may have a favourable effect in certain cases. If necessary the reaction

mixture is heated.
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10 Conpounds of the general fornula IV can be prepared
for exanple by a substitution reaction of oxinmes of

wao b@4ggmees al fornula V RL ~2 OH Rz V 15 w t hP@&I/EP2004/003498

conmpound of the general fornula VI O S LG OR3 VI
wherein LGis a suitable Ieaéhng group for this
substitution; exanples for are Br, , 1,

tosyl at e, rresyl ate. 20 The reaction is carried out in

aﬁl rhﬁﬁtBér WaiHund§ Of ﬂﬁ’%%ﬁ&laﬁfdrﬁltﬂd G0 BRRhGRARY avallable In
t one, Iforrra acet nltrl

colsT e éan E BT Bl F&éh%m)coa gsation réaction of

piefcereipondiny dldchyleasdrtmeoVila base, e.g. potassium

carbonate (K2CO38), sodium hydroxide (NaOH), sodium

hydri (NaH). Addition 25 of potassiumiodide or

te t yl anmmoni um hydrogen sulfate to the reaction

m xt u,e may have a favourable effect in certain cases.

| f essary the reaction mxture is heated. WO

2004/ 087693 PCT/ EP2004/ 003498 -11 A nunber of

cwithohnyﬂie:cﬂﬁmiﬁee og drydfcﬁiylaimnm;@r&mxﬁi&m tieat Isylvent e.g.

b ieses H0EE SRBRE SRR R PR B o bse o
cpm@spmasn@nahytkhyldwodmrﬂx éy@wsiemddim acetpte. H neBessary the
Rida L DG A% lgﬁgatg(i; or hydroxyl am ne hydrochl oride in

an 1 nert sol vent e. et hanol , , nethanol, water,
di oxane and preferably in the presence of a base e.g.

pS’(BIhé“CBﬁlpoI&ﬁH@%S itk dlY dﬁIQﬁré dRscribediiH thb YHE¥irél€For example 5-
sgdl um a e{ ah | f nec SAry t.he
romome thiophene-2-car o 1C ac1d methyl ester is described in e.g Curtin,
M.L.,, etal., J. Med. Chem. 41 (1998) 74-95.

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
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. 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, silica (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 I for the treatment of cancer. Yet
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reaction mxture is heated. 10 Sone conpounds of
formula VI are described in the literature. For

wWe2@nps®9h- Brononet hyl -t hi ophene- 2- car boxyl i CPEEP2004/003498

methyl ester is described in e.g Curtin, ML., et
al., J. Med. Chem 41 (1998),44-95. 15 The conpounds
of the general fornmula | can'contain one or several
chiral centres and can then be present in a racemc

Of ndtRermiAiin6AY i }fhea&ste'o\fg cbRIpBUnd BEfIrARANBIR Szhe £aAufBure of
separ at ed accardi ng ds into t

th
cHEFASPORFHRG meﬁttéﬂ@pﬁtfpytheamvﬂéwwg PPESRMtES whi ch
can be separated by crystallization are formed from

t b i Y .
(e oG u SR LB B PHER oicons i
nderdenstataCigdng aakildanadetylaticacassay. biertimacetylation of histones is
C%BRSFe SM %@3%@1@ fil &g&ﬂﬁﬁf&{% elaldd iR GG HbGion of histone

e r enanti oner

R g o cénuamwmwdp merianed dp gerlto piiinate the

PER %kﬁit?r%?c&ﬁﬁ&&d&s' ng suitable optically active
st'ationary phases with suitable eluents. Suitable

optically active stationary phases include, but are
NPL3 lcélly & hdnia%grﬁéthﬂe@:@rcﬁﬁm@ cdlflineaSipaeedédras K 80®REells per well of

cﬁpg‘gﬁ%ﬁé@g{y@u ﬁfpl?’(%% E?MI @b %ancf'udggige‘? rI*%‘,SO 2m\t glutamine and

( perg/ steppwnpak, Dai cel or Chiracel Q- R Baker) The
conmpounds of fornula |, as well as their
phar maceutical |y usabl e addition salts paossess

vAft@aM b ap AaFGaeeddyted sompoypey tieaddded to p dinabeangentrtion of 1

E-jh?‘]t‘ (E(;}ﬁ%foﬂﬁl%sﬁ*é Sore-AMutddr @ dibRARH I iFoRAd ( DMSO ) resulting in a
| eren

I ation activit which results in
i ﬁﬁﬂ@ﬂf%aspn@ém\ggép?gé PP BFlf eration, induction
of apoptosis and inhibition of invasion. Ther ef ore
d :.lgt géglnglﬂc g‘r:\%g Eeﬂ Cvel:?eglf’l fo('iett I'Elglnts }tmng&fng cell proliferation
Omgerqu\efﬁﬂy(%cﬁm Mbieaﬂmﬂmduenmml@oﬁ‘\mﬁ@r O asimrtater the optical
[ At b f formula | for
¢ ARy (R AT, ERukER 430 nf SARBORE) 067603
PCT/ EP2004/ 003498 -12 anot her enbodi nent is the use
ofaf@r %%Eﬁ@ﬁl@npthef S éi 1& é}faréchﬁ)rnﬁg HIASA GeLti6h. Medium is

correspo ne ica inhi bition
gPARkked tﬁr?nﬁf‘ uﬁd’ig :5968%@% V@nﬁmg with

ot IE?BS/T[Wemtth@ blcﬁkmlg%ﬁltidmh(ﬂﬁsv G%SFGDS/ Tdeen)nis taddeddnd the cell

aiagfell A l g% aaiﬂg 121% od"il tsI a(l)grz]iglas lgFeggﬁ%{o%ﬁ(§3 & ﬁ4 (rabbit
Hpg]ykhmek IgGati psitata:lﬂxpteehmlege)mrte hdderdwttn dilusionodt 14208 o) 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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deacetyl ase by conmpounds. Cell viability is nonitored

in parallel to estimate the cytotoxicity of
w@ovposmgs. PC3 cells, a human prostate carci NPCEER®D4/003498

l'ine, are seeded as 1800 cells per well of a 384-well

mcrotiterplate in RPM 164Q i_ncl udi ng 5% FCS, 2nV

glutam ne and 10 pen / strep]) After 48 h at 37 C

pre-dil uted conpounds are added to a final

C URE pacEmhiOsF aQbtyfhtioH M cafcAIHRQIMTES sabBrabliS Qfﬂlamsé He

di met hyl sul foxide (DMSO) resulting in a final

concentration of DMSO of 0.5 % per well. After 24 h

i ncubaPFAP-PetteMatighi 1ity is deternined by adding cell

pr ol i Peae® PoRMSPonEdgent WST- 1 (Roche Mol ecul ar

Bi oﬂwerpncal(qs_’b ther 66 WP% 1ater the opti cal

density T ) neasured (450 nm versus 690 nn).

Af t er MAEES & @I’@@tcoﬂh@ cell layer is prepared for the

ELI SA reaction. Mediumis aspirated and cells are

fixed in ethanol at -20 Cfor 60 mn. After washing

LR, ABS / Tween the bgﬁlﬁ g Rgye0l ution (PBS! g@ﬁf@rlitmn

ween) lis added and t%e | ayer is waslhe (g%
ti bodi es agai nst acetyl ated hi stone H3 or H4 (RGahBirM)

ol ykl agnal 1gG Upstate Biotechnol ogi e) are dpl%jo@bng,ol

[I‘ Q)

1T utl 2ZUU oy Tm 37 C - As a gecord
ant i bodg aﬁ%‘ﬂ nﬂﬂ?ll\tf géﬁmlflo'lpg‘@”?ﬁhﬁl}zaﬁﬂ%nl gG |adsor b¥d-
RP conjf Rgfetencé Dakigound, iis@ER02428500 Blhmpleeid)|. Cel |'s

3 d_th i pstrate
R e e R R
5 meas|aarbdxdic adidls 2ramindpH2apll/208d693

E el ool S a7 e B AR T T R,

'I'II\J_QJ

i
Q_D.__acjetppsilicanid@zamipofpheppi@midat r ol x 10Q% r)
Mgan 091 LDIR&R 50 control Ex No. Corrpoyggj
Nanme cel [wg |atI8% 1M E%of cont|r ol

ethyll eneammooxymethyl -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- 116
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 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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4- acetyl am no- N- (2- am no- phenyl ) - benzam de 152
(Ref erence Conpound, from EP0242851, Exanple 1 ) 4-6

wG2@engih3 deneam nooxymnet hyl -t hi ophene-2- 180 PCT/EP2004/003498

carboxylic acid (2-am no-phenyl)-am de 4-7

5- (I ndan- 2-yl i deneam nooxynethyl) - t hi ophene-2- 182
carboxylic acid (2-am no-phenyl)-am de 4-9 5-

[ 1- (3, 4- Di met hoxy- phenyl)- 158

ebhyd HARNGABAMRIRLIPLdorndal PRHeRBrAamafeBPAN! 1Pto?tiyD7 on
(2-am.no- phenyl )-am de 4-12

53037 WSS Rel Weskyra3bmen scrsiileani nooxymet hyl ) - 137

t hi ophene- 2-carboxylic acid (2-am no-phenyl)-am de 3
5-%%_%-Dih gro-benzo%t 1'4ldgi OX. n_‘ﬁlé) 116 oo
VRESTpTE K i B rattred iR illovane qustiopt i c

acid (2-am no-phenyl)-am de 4-17 5-

(Gl r ox i.de j; NQOX vi) - 12

o e R O YR ek (5 NS S obe; g e shor
4dipmetrg ghihe moB r¢speetivelyl eneani nooxynet hyl ) - 135

t hi ophene-2-carboxylic acid (2-am no-phenyl)-am de The
Pk S SR8 SR b en oy i
tﬁﬁgtédid&hl(a&:oﬂl‘ﬁ@unﬂtﬂfgbmﬂ 153 dFscﬂiE_ecDﬁéreﬁf l@éf@])d e, Ii'1fm5 '(ﬂed6together
8- 1 eks e Su t.aneous inected wt '

ot e liBR, rE pary e spdbgieaetly dgria e foym of
t phaymacewsicahpepahtiahs vin HSAdmindsteved eralmelgninytha sahgoftblets,
t t T ; . .
P RLIRG (5 AP Racd LY (16 bl RMRIRe BRutions, emulsions or
osuponsiens) The aduinietralionrcam heweerabol beeffdctnd reotallyvee.gfin the
1Rr dftst HeQWr ﬁ&xteﬂﬁzlra]}%)éj% iNRh IRk B of (e SRAMMRIRR3

PCT/ EP2004/ 003498 *- 14 Onée dai | y oral treatnment was
perfornmed from approximtely day 10 to day 27 on a,

5THe hﬂ)d’ﬂ%&né&ﬁioﬂbﬁ%atm&@ehﬁeﬂtprélﬁdﬂﬁﬁuilsl&anB&&)Btﬁhbldl‘fby @kocessing
the.follow

5 R o5 s R 5 S EHEE i

| ongrgamid catréers Hactose, corn starch or derivatives 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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5 dianmeters of the tunor, respectively Still another
enbodi nent of the invention is a nedi canent contai ni ng

w@sgooansmel i ve i ngredi ent a conmpound of for mul BCT/ER204/003498

descri bed herein before, if desired together wth
phar maceuti cal | y acceptabl e _3ggj.uvants. Said
medi canents, e.g. in the formof pharmaceuti cal
preparations, can be adm nistered orally, e.g. in the
f Brefarced pitmbinecesiticdlprepapitishs cabipebsthedbi@mag, hard and
soft gel ati ne capsul es, solutions, enulsions or
suspensi ons. The adm ni strati on can, however, also be
et kables FormplagionyWes Granulatiom)e f or m of supposi tori es,
or parenteral ly, e.g. in the formof injection

| uti The above-nenti oned E)har maceut i cal
pﬁ%‘Bar Srﬁ‘ilfénfé’an be obt ai naas/tAplgsr ocessing the
compounds according to this invention with

p armaceutically.inert.  inarganic __15 or organic
carr| e?g mpognd ﬁ@m%?]n starch or 2deri vdPPves t R8P eof

thl c ﬁa@a‘rell’mlﬁidrcdsl]ﬂ’Gl ts1gal ts apsl thegli ke capgybe
Qr l e, as such _carriers for tablets,
coat ed R%Fﬂbp dr agees ar?d hard69el at ne capsépes
Shi tabl\@cr@awﬁaﬁn‘s Gellnlosof t 39el ati B8 capeul es ansg for
exanpl g1 M&gﬁh@l@ég ils, xes, fats, sem-solid and
liquid Soiyo 5 a%} t he I:MEe Depgndl ng%on t he ﬁature
of thel8@ive substance nol6arried67 arel620 howdskr,
usually required in the case of soft gelatine
Cﬁﬁsuﬁaets“ Sl# table carriers for the production of
sofutFoNE s a"%‘@]"ﬂ?ps are, for exanple, water, polyols,
glycerol, vegetable oil and the Iike. Sui t abl e
carri u g es nat ur al
or Mgﬁ n?f{%ifgglq%)%gsgrafl @%ﬁun&%%@rm l'i quid
pol yd?@thﬁﬂranhb’shtﬁc The phar maceut i cal preparations
22N, FERY 80 Yl &ARIAL smaﬁ@ﬁmm%ggﬁgm;gé ubilizers,

25 s l'izers agents Iers,
t@%e'?%m @afiémarf?rs rere| ram@teamosnpw ansa fustablevesgi ng
the osnntlc pressure, buffers, masking agents or
%ﬂ nts., Jhey can also contain still other
ﬂgu a%"Q’aluable subst ances. WD 2004/ 087693
PCT/EP2004/003498 -15 Preferred pharnmaceutica

RSP Bl s,:sompri se the fol | owi ng: a) Tabl et

For nU|I€?11H e‘ij(tg\tet G anul at i o <@ Pf‘g% | ngr edi ent s
ng/tablet 1. Conmpound of formula I 5 25 100 500 2.
Lact OS@OIﬁﬁBMQdQ%nQEQIlZ5 195 30 159; 3. Sjgy Rx 1590 6

g 6 %—Iydrous Lactose 159 123 148 -
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. Additems 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.
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4. Mcrocrystalline Cellulose 30 30 30 150 5.
Magnesi um Stearate 1 1 1 1 Total 167 167 167 831

woRowOsIsPr i ng Procedure: 5 1. Mx itens 1, 2,PGI/EPIH04003498

and granulate with purified water. 2. Dry the
granul es at 50C. 3. Pass thegranules through suitable
mlling equipnent. 4. Add item5 and m x for three

m nut es; conpress on a suitable press. 10 b) Capsul e
Formul ation: ItemIngredients ng/capsule 1. Conpound

. drous Lactose 159 123
ﬁ%é 8‘5%% %e@%%%%té?@ﬂ? %gt%‘é SYGY argmannerofjadmypistratiopy species,
2%&ge apd/avipdivsivahst8eefhadid. 1 2 2 5 Total 200 200 300
600 Manuf acturing Procedure: 1. Mx itens 1, 2 and 3
uitable m xer for 30 mnutes. 2. Addlterrs4
a'Fl]EIe Hllgpinggsenipdes a3d mefareness, arg pragideRitb bid the oanderstanding of the

Sphiekeaip |11@ve‘i‘aﬁBﬁ Uﬂh% trdé@c%%)éi/ WRER 3P EHIEPI@&Q;A&/ g%ﬁ?’&% claims. It is

-16 T ends on wvari qQus
oS O%f? R plinson Reeeredn the geocsduyesset forth without

| dheplavtiy fabmshatsiriobf thealvehtiodhe fol | owi ng exanpl es and
references are provided to aid the understandi ng of

t he resent invention, the true scope of which is.
skt the &lﬁwnn@eXah@IeepannﬂeﬂhﬁM@emmed:t is understood

that nodifications can be nade in the procedures set
forth without departing fromthe spirit of the

[ 13\, erfiVRBPLatipRs pisee ¢asticdathby extanpéeporationdasvacd endviveek-up

st at gstocédur&y FBR! @i QNSuMEES &ﬁ‘fo[véle(?f RUHuRYsoliat Qﬂc}fl as drying
evaporat%%y{_gn vacuo and work-up 10 procedures

carri%eg? ¥ enpval of resi dual sol i ds such as
diilyi ngperations 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 Mettler 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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agents by filtration; (ii) operations were carried out
at anbient tenperature, that is in the range 18- 25C

w@nw408mes an at nosphere of an inert gas such BGI/EPIPO$003498

or nitrogen; (iii) columm chromatography (by the flash
procedure) and high pressurejkiquid 15 chromatography
(HPLC) were perfornmed on Merck Kieselgel silica or
Merck Lichroprep RP-18 reversed-phase silica obtained
f rom HaHMer ck, Deddiidfidride Ger many; (iv) yields are

gi ven illustration oply and are not necessarily
t he ng%gﬁldm attg}chjé’ﬁ?lg?th?ée’(v) mel ting points were
det er Hp$@d usi ngsdphieti¢dcdd SP62 automatic nelting

poi nt appar at us, sBh: éﬁl-bath apparatus or a Kofler hot
pl at e appar at us; ggla’? he structures of the products

of t h#lf or nul a | seletien confi r ned by nuclear (generally
protop) magneticppgsonance (NMR) and mass spectral
techniques (M cromass Platform Il machi ne usi ng APCI
or M%romass Pl af®8rm zMD 25 usi ng el ectrospray);

(vii)rti nter medi at@sm Weheritate gener ally fully

characterized and purity was assessed by thin |ayer
chron®t ography; EHY3§% he fol | owi ng abbr evi at i ons
have impen used: nDingyeidd [REHI met hyl f or mam de; DMSO

di net |_phoxi de: furan:; MeOH
et hea vl ixk%g’}eégﬁﬁ‘;refg@[g%\égia%%g%ﬁ/ 087693
PCT/ EMY§ dayob 34 9grolecular wright, slsttirmindeyljringss spROnRtry [g/mol]

di chl oronet hane; H2SO4 sul phuric acid sat. saturated

5.sol. solution h hour
Example 1

5-(2,3-Dihydro-benzo[1,4]dioxin-6-ylmethyleneaminooxymethyl)-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 aqueous 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
3:1) to vyield 214mg (0.64mmol) 5-(2,3-Dihydro-benzo[1,4]dioxin-6-
ylmethyleneaminooxymethyl)-thiophene-2-carboxylic acid methyl ester; exact MW
[M+H] calc’d: 334.07; MW found [M+H]: 334.2.
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d days rt roomtenperature eq equivalent 10 np
melting point [C] MWcalc'd nol ecul ar wei ght,

w@adogidmbed [ g/ nol] MW Tfound nol ecul ar wei ght, PCT/EP2004/003498

determ ned by mass spectronmetry [g/nol] Exanple 1 15
5-(2,3-Di hydro-benzo [ 1,4] _;q.

di oxi n- 6-yl net hyl eneam nooxymst hyl ) -t hi ophene- 2-
carboxylic acid nethyl ester To a solution of 500ny

Exa‘lrﬁF@! ) 5-Dbrononet hyl -t hi ophene- 2-carboxylic acid
”Eégé IR hgr B%&f%ﬁ%ﬁ% leﬁﬁmﬁ%lg@mwéylbﬂnﬁ@lw 2-

2uodrbdicdtdl aoidonet hane were added 2. Oml 2. 2M aqueous 20

sodi um hydroxi de solution and 902nmg (2. 55mml )

tertrabutyl ammoni um hydrogen sulfate while vigorously
stpr A ngplutign epf 100Gmg utl@80mnut heb-(2,3akhy@-oMdnzalqu dissin-6-

9
RTINS A5 RR0 SR 2 BT g 2o
pr e eviere added 1 12spdaf eatene 6 1iGFbsaliien and th reagrion mixture was

nhéhlﬂécBﬁo BOAC fort5U WAL RAUARKE, HLCRARRORALS a?c@drlgééd Ql:iune\ég&acted

25 t t ed
WA ey lor D B h e RoP Bt BFGaNFLerage brne, dricd
wevee NayiOh eddwiht Bolventneasiedpdratet to g 1&&@% 59T1|ilﬁol) 5-(2,3-
P P i e iR 8- S
4Y11c acidh emct BIw) MJolecaé¢ & 320 D6yMW feuehiN)-H]: 320.2.
5-(2, 3-Di hydro- benzo[ 1, 4] di oxi n- 6-

y] net hlyl eneanm nooxynet hyl ) -t hi ophene- 2- carboxylic acid
rsémuéster exact MW 30 [I\/H—|] cal¢'d: 334.07; MW

f DYz 8- IDIMY&HO-béil?Lé ) d%n"-@ aIBEIU o= ) OB RpIRne-2-
-18:¢ E)i‘g &é lﬁl H’i&hg benzo 1, 4]
dFERPH! %Idﬁ%tal’?wlg S8 thyl) - th| ophene- 2-
carboxylic acid To a solutlon of 200mg (0. 60nmMDI )
2 dr e-
JIBX( (ﬁ){ﬁgﬁgaénpng?g&l t {101?@1{1}1 opheg63 ?5 thydrdReprelL-4diogin-6-
@@@mnqme%m)-thmhemﬁetamuc acidpb5ly Wolieousl) 1-
Hh}gfb)%@eﬂidtﬁﬁzcﬁ,nd S8y T CRCLT AT X N85 Wethylaminopropyl)-N-
ethylcarbodiimide and 65ul (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 88mg (0.21mmol) 5-(2,3-Dihydro-
benzo[1,4]dioxin-6-ylmethyleneaminooxymethyl)-thiophene-2-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, (CH3),S0): & = 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, Stuttgart;



the m xture was
The

heated to 70C for 5h. Water was added,
acidified and extracted wth ethyl acetate.

W@ o09biosmseB or gani ¢ phases were washed wi th bri neCT/@P1084003498

over Na2SO4 and the solvent was evaporated to give

190ng (0.59mml) 5-(2,3 10 Dijkydro-benzo [ 1, 4]

di oxi n- 6-yl net hyl eneam nooxynet hyI ) -t hi ophene- 2- car box

- ylic acid; exact MW[MH] calc'd: 320.06; MW found

[ M*r'gﬂmc ﬁg&tl%nsﬁéﬁﬁ'ﬁﬂ/’lfe & Sohd IRe. %%Cﬁr&kpﬂﬁzfaﬂt[)wﬂag%mpounds

di oXi n- 6- %I nmet hyl eneam nooxyrret hy ) - t hi ophene- 2
cEFHBRBATFL: aci d (2- anmi no- phenyl )-amni de 15 A sol ution
of 100mg (0. 31nmol) 5-(2, 3-Di hydro-benzo [1, 4]
I N-o-
Wil dhyl eneani nooxymet hyl ) {8 Sphene- 2- car boxyl i ¢ | <@t | MW
gcilde. 66mg (0.47mol ) 1- hydroxybenzotriazol, 92ng MW | found
(0. 47mpl ) N -(3-di met hyl am nopropyl ) - N
dt hyl caf bodi i m de and 651 (0.47mol) tri et hyl ani ng AH]|[M+H]
3dnl dichl oronet hane was stirred for 15 mi nutes. Afd¢absdd
gddi i o3 fﬁ@zsg 1C e%I)IEP_ll, d@ﬁ@ﬂﬂhSG)ﬁ% e the 2
rleacti on m( ure’ |rr))éld over ni ght &[#11 sol ver QLOS 17 408.2
vias eya‘ﬁlﬁpﬁ @8- S FRIPOE C.a@élu (draningephienylpiamtded t o
Ar epar afs e(zHEibﬁByi 0 3yd1§&&o&&rﬁ§oﬁ19ar24rmml ) 422.15 | 422.2
5- (2, 3- ﬂ@_{ benzo
di oxi n- Sﬂl}’r AR PET H’@Hx%}‘ﬁ‘&l}]’ﬂ}ﬁz - slieadd £2-car box
yl i ¢ acjathif@phemyl ramjleenyl ) - am de (17); exact I\/W[ Vi-H]
gal g'.d: 0,12+ found Mgend L0 2 25 J1F (2
\ /HZL?_?’ ( Cﬁlg[;lé(%é)%pl Qrog %ggyl%%ﬁiﬂlﬁfneaglﬁgowetq &-2.%5 434.1
(Im 1H) thigplane-3-marbaiilic adid)3-arige-phenylpianidé. 97 (m
1H) 4. ( .
1 %H) 9% i B lg)mﬂoigbpzlzﬂﬁg]gt}gyﬂheﬁ%ﬁ%é%et P10 | 4343
dnal ogob &qubomﬂcdéé@mlbetphem’lﬁ-Iamléexarml e 3,
gndz gsi BO3KNDWMAIorFRhBIRIcASINARS 1)-Bhib - :
lli terat QIE ng orl n s%gﬁgard m%ﬁ%h gspﬁl—%lﬁ 2en- 42005 420.5
Veyl  NetRexmic agid CaminaiheRr-aondei e, Georg Thi ene
Verd-gg, 5$éﬁ§gzﬂﬂhéamlﬂ&@9&hﬁ%ﬁﬂ§leﬁgldﬁ 1 88349852.11 | 3523
-119 Organi c ohn" Wley & Sons, I'nc., New
Yor k) t[he?f%r9 B @ ounds are prepared : CO |[Name
gxact -INBIR (M0 MIdndCH3),S0): 6 = 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,
1H), 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),S0): 8 = 9.66 (s, 1H), 7.84 (m,
1H), 7.31-7.29 (m, 2H), 7.24-7.21 (m, 2H), 7.12 (m, 1H), 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




[MtH [M+H] calc'd 4-1 _

5-[1-(4-Propyl - phenyl ) - et hyl i deneam nooxynet hyl | -
wa®4/0876408. 2 t hi ophene- 2-carboxylic acid PCT/EP2004/003498

(2- am no- phenyl ) -ani de 4-2

5-[1-(2- Met hyl - 2, 3- di hydr o- hggzof uran-4-yl)- 422.15

422.2 ethyli deneam nooxynet hyl |

Lophene-2-carboxylic acid (2- am no-phenyl)-an de

N
1

pd. _ Name . xact MW
5- EP}-(Z’ 4- Di chl or o- phenyl ) - et hyl i deneam nooxynet hyl
434°95 |434.1  thi ophene- 2- carboxylic acid W | found
2-ami no- phenyl ) -anm de 4-4 5- | _ [M+H] | [M+H]
- (3, 4-\Di chl or o- phenyl ) - et hyl i deneam nooxymethyl] |- _ |
34 05 14343 +-hi nnhana 2. car hnyyl Lc_acid calc’d

2-4ahi nb- fbﬁéﬂy]mmahompﬂerfyl) ethyhdeneamlnooxymftrl']l yl]- . 426.215 426.2
20, o g o R AaRS B RS PR ad L PP e
-6 5. E#NMM@%MHM%@}:@%&D leﬁ;dpﬂéﬁel’ 3 e boly i
iCi d 332H1Y 3320 IH)( 22817 1900 DEDY ogﬁfﬂ ),

5 (T b s s s

7.125), 380 (s,138]), 37818 3¢ 2.18s, 361)97 (m 1H) 6. 77

== o)y D1 oS NS

m(j‘II#g%?l (g @HSP@%M#G 3 54’91%9?%@5'1%@8%@?? '2’ car )§§9I13 366.3

i c 378.|dBbaWBic BciddRiathin@-phenylpaplidnyl ) - ani de 1H N

a=]

490 Mg é4ﬁ@£ﬁ%®l}?l€§£eaﬁ@fgf§rr{lét§¥§|)th fakgé‘(s i %5%6.07 386.2

7.10  (ear Q?F)filc agdg7-apino-pHenylpaizd{ m 1H)

:LH)L 129 g—%.’) @SDlme%llfa)g bAE'nggi (feﬁezhtﬁ }fpooxginZtﬁgl(gSthhéF%nﬁ 4?2.13 412.2

Benzo
296 1 3 alivoxmaéksh@naénwncﬁrq@alawmléeau d

2413 rS’- WMB%eﬁWlﬂ@n%lﬁggﬁnQ&Kﬁsa%hl%\}}ene -2- 37061 370.2

X (fle exac MWV { oun
PCT/ EPZ g)acr)ﬁ(/))g, 1§§3§ (2-amino-p erll\I?) 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 | 382.2
carboxylic acid (2-amino-phenyl)-amide

4-17  |5-(4-Trifluoromethoxy-benzylideneaminooxymethyl)- 436.09 | 436.1
thiophene-2-carboxylic 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 | 420.2
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-Dibutylamino-benzylideneaminooxymethyl)-thiophene- | 479.25 | 479.3
2-carboxylic acid (2-amino-phenyl)-amide




[MtH] [M+H] calc'd 4-9
5-11-(3, 4- D net hoxy- phenyl ) - et hyl i deneam nooxynet hyl ] -
W@ 2®4/0876426. 2 t hi ophene- 2-car boxylic acid PCT/EP2004/003498
(2-am no- phenyl ) -am de 1H NVR (400 MHz, (CH3)2SO):

9.

(

6.

67 (s,
m 2H),

1H), 7.85 (m 1H), .33 (m 1H), 7.24-7.
58 (m _1H), 5.34 (s. 2H). 4.89 (s, 2H), 3.

S =
20

7.10 (m 1H), 7.00-6.95 (m 2H), 6.77 (m

80

D wWao—

sﬁ(ép‘al—b
-(1-Ph
66793

-11
- (4-Cn

86.07

3.78 (s, 3H), 2.1%dSe 3H 4-10
enyl - et hyl i deneam nooxynet hyl ) -t hi ophene- 2-
366.3 carboxylic acid (2-am no-phenyl)-am

or o- benzyl i deneani nooxynet hyl ) -t hi ophene- 2-
R86 2 _car ngy| ic acid (.Z am-no- phen\/l Y-am

A bdb DD

- U221
- (3, 4-
12. 13
- 13

- (4-Fl
70.1 3y
- 14

- (2-Fl

exact

dMW
[M+H]

qsalc’d

MW
found
[M+H]

Pyndm -3-ylmethyleneaminooxymethyl)-thiophene- -

%f}%%‘f‘f’ o R0 o phonyl )2

H-NMR (400 MHz, (CH3)ZSO) 3 =19.69 (s, 1H), 8.80 (m,

18005 %nﬁﬁimﬁm@qm a@g?ymﬁyim t7fu70< q@% a

7. 47%m, 1H), 7. 2 (m, 1H), 7.10 (m, 1H), 6. 9? (m, YH 6.77

mﬁf oHbeFRy( mqgueawmgqmmﬁphyd 2HY hi Ophene 2-

353.11
ene-
m de

e

353.1

/%1.52255

84.12

Ty b PO HER Y CeL A KRRy et

3814)03Y11dd&1m|fﬁﬁﬁ02pmyb@)hﬁldbc acid

P

353.1

82.12

ZEARP

Bk P s R s RS A ioPRs rene.-

38@02Y11mrdo@xeymno ehengl) {@2nidei no- phenyl ) - ami

2’)_53.11
de

353.1

3888

2-amn

4%{{qu X i éﬁf{gg}%g‘éy h‘?@&l%ﬂ@‘&”@a%&ﬂﬂh

gCig r{émmmowﬁ)nemé%amlwﬂdmdéom (CH3) 2SO :

Y41503

8 = .

413.9

Q92§ S
m 1I—h

5 (:Hia 8. yﬁgerfeﬁmlr“ﬂ)xvym Zt}ﬁ%hehEDZLcazl?_g}grllé

5m2H)

acid (Fprpipo- Pilﬁw%)verrsn%e mglzhamplfosatse (s, 2H)

Ma73.57
97

473.6

. 9024 S
-(4-Tr
20.2

2-amn

5 ﬁﬂan‘li—'&ﬁdeneammooxymeth 1)-thiophene-2-carboxylic
d romet%)f16 QE y4 ‘hl deneam nooxyrret hyl y- 4
laﬁ'l HOHBO PRER 9%}(‘?0 aci d

Jsls

D- phenyl ) - am de 4-19

378,1

PO A AN NOS S DN WO WS
\:r; : :

423.1

9 423.2

-(4- D et hyl am no-benzyl 1 deneam nooxynet hyl )-tThi ophene
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15

2-carboxylic acid (2-am no-phenyl)-am de 4-20
5- (4-Di butyl am no- benzyl i deneam nooxynet hyl ) -t hi ophene

WO 2007087833 479. 3 2-carboxylic acid PCT/EP2004/003498

(2- am no- phenyl ) -ani de WD 2004/ 087693

PCT/ EP2004/ 003498 -21 Cpd. -Ngnme exact MAN No. MWV

found [M+H [MtH calc'd 4-21

5- (Pyridin-3-yl met hyl eneam nooxymet hyl ) - t hi ophene- 2-

3Pt ddRGB3ndes Car boxylic acid (2-am no-phenyl)-am de
1HNVR (400 MHz, (CH3)2S0): S = 9.69 (s, 1H), 8.80 (m
1H), 8.62 (m 1H), 8.40 (m 1H), 8.04 (m 1H), 7.87

(6 mg;el,(km,, et. ﬂ.,%g('ﬂ?’mceﬁl'ﬂkal Diosade I(dﬁsnssih%'ﬂ)i ,Dr%ﬁl) Dlah(féﬂg S%ﬂ}ms, 6th ed.,
. m , B, m

Y 91}{955’, aﬂlﬁ@%@ 14981455

5GPy, MiLn-ettaly ] nigedyCheme aiiti (@AM ydeashy | ) - t hi ophene- 2-

3,6)% AL 38363 carboxylic acid (2-am no-phenyl)-amn de

5EPBA7AEVH- 2- yI met hyl eneani nooxynet hyl ) - t hi ophene- 2-
3pB.Ad 22851l carboxylic acid (2-am no-phenyl)-am de

sEF Q447 %97yl i deneam nooxynet hyl ) -t hi ophene- 2- car boxyl
iERQlIﬁ79)34413 9 aci d (2-am no-phenyl)-am de
rochls

BiED rf{ é/il’ %‘%ﬁ%glﬁ%gb@ﬁgw 764{ ﬁ?%phene 2- car boxyl
i Hau’bSnJWeyJL?m 6Methoiden (@Jfamngmmsqhean@h@mam\@és XV/1 and XV/2,

met hanesulsf, 91{%31‘
5- (I ndan- t1’; Jgfﬁlégﬁgﬂa Stutt | ) -t hi ophene-2-car boxyl
|Koa«'e;mém,zetalﬂ31@0 P ([RPOP) Qﬂodbfv%m 13 378,1 WO

2@&5}1 QS%@@BZP@MIEP@ @/79 %9%4 22- List of References
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WEh@nsB9B (2000) 764- 768 Houben- Wyl , | n: Met POOEP200€003498

organi schen Chem e, Vols. XV/1 and XV/ 2, Georg Thiene
Verlag, Stuttgart Koyama, Y._pszet al., Blood 96 (2000)
1490- 1495 Mll, R, et al., % Chem 17 (1977)
133-134 15 Organi ¢ Reactions, John Wley & Sons, Inc.,
New York Rastogi, R, angpagh@OmmsS.-, | ndian J. Chem,
Sect. B, 21B (5) (1982) 485-487 WD 03/013484 WO
2004/ 087693 PCT/ EP2004/ 003498 -23 Patent Clains 1. A
cbnpodrdmpbuhdofifokmula HH2 (r) R formula | wherein, 5
Rl is hydrogen or d-C4-alkyl; R2 is aryl,
heteroaryl or heterocyclyl; all of which may
optionally beMNslybstitut ce oh_l_g veral tinmes with

°® ik

10 al kyl ; hal ggen;{j - O- kyl ),;
-N(al kyl ) 2; ] ) R
R

formula I

wherein,

R' is hydrogen or
C 1 -C4—a]kyl;

R? is aryl, heteroaryl or heterocyclyl; all of which may optionally
be substituted once or several times with
alkyl;
halogen;
-O-alkyl;
"-NH(alkyl);
-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.
2. A compound according to claim 1, wherein

R! is hydrogen;
R’ is pyridinyl;
2,3-dihydro-benzo[1,4]dioxine-6-yl;
benzo[1,3]dioxole-5-y1; or
phenyl, which may optionally be once or several times
substituted with
halogen;
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w@b@nosrsest i cal |y acceptabl e salts thereof.

Rl and R2, together with the carbon atomto which they
are bound forma cyclic hydrocarbon; and
2BCEPA04/003498
compound according to clai m 1, wherein Rl is
hydrogen; R2 is pyridinyl; 3-di hydro-benzo [ 1, 4]

di oxi ne-6-yl; benzo [ 1, 3] &loxole 5-yl; or 25
phenyl, which may optionally be once or several tinmes
substituted wth hal ogery. aﬁ@ 2004/ 087693

PCT/ EP2004/ 003498 -24 -NH(al kyl); or

-N(al kyl)2i 5 and pharn&%@&#@%&PFy acceptable salts
thereof. 3. The conpouNiaigbgording to claim1l or 2,
5- (3, 4-Di chl oro- benzyl i deneam nooxynet hyl ) -t hi ophene- 2
-carboxylic acid 2- am no- phenyl ) - am de;
5-Ben@w¥pMQneaﬂﬂ' savepthle saltsitbgreeine- 2- car boxyl i c
acid (2-am no- 10 phenyl)-anide; 5-(Benzo [ 1, 3]

di oxol - 5- yIne&uyleneanlnooxynethyl) t hi ophene- 2-

cér bokh¢ sempeyngls apcosdingdo glabnIoF 2ani de;
5- (4- Chl or o- benzyl i deneam nooxynet hyl) -t hi ophene- 2- car

1 3, S Wiy DERRD e RSt s s hssshgsacid

2- car (aminocphayl)carhidepam no- phenyl ) - am de;

5- (4- Fl uor o- benzyl i deneam nooxynet hyl) - t hi ophene- 2- car
boxylic acid (2- am no-phenyl)-am de;

5- ( 2- HBeorydidaenyinp oemaiinl ribimphemt-chiboylioqie (ReaRimwar
boxyl bﬁelﬁgl £nidé:

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-Dimethoxy-benzylideneaminooxymethyl)-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide; :

5-(4-Fluoro-benzylideneaminooxymethyl)-thiophene-2-carboxylic acid (2-

amino-phenyl)-amide;

5-(2-Fluoro-benzylideneaminooxymethyl)-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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20 am no- phenyl ) -am de;
5- (3- Met hoxy- benzyl i deneam nooxynet hyl ) -t hi ophene- 2-ca

WO baxgsices aci d (2- am no- phenyl)-am de; PCT/EP2004/003498

5-(2, 3-Di hydro-benzo [ 1, 4]

di oxi n- 6-yl met hyl eneam nooxyngt hyl ) -

t hi ophene- 2-carboxylic acid -am no- phenyl ) -am de; 25
5-(4-Trifl uoromet hoxy-benzyl i deneam nooxynet hyl ) -t hi op

hene- 8-(4cathidryinethyRblshyliderRInNRcR RRMy))- b ne YRarboxylic
2004/ 08{693 PCTT £ }804/6 3498 - 25 5

( 4- Tr FEF Lo PBIR BYFBLEARIAS deneani nooxynet hyl )

-t hi ophene- 2-carboxylic acid (2-am no-phenyl)-am de;

5- (4:zDjet.hyl am.no-b enzyl i deneam n Jet hyl .
th o%-%-;ﬁ%@%%ﬁlssw)rlmldgae&ﬁanwgeﬁ?ﬁ@-ﬁg}%r% fhenic
5 acid (2-amino-phenyl)-amide;
5- (4- Di but yl am no- benzyl i deneam nooxymet hyl ) -t hi ophene
-2-carboxylic acid (2-am no-phenyl)-am de; .
55 ( Pyij(éﬁ Eﬁm@tﬁ@éﬂ@a?m??ymﬁgﬂ)-Ihlhpbmeheal’zomdlc
r DOXYadi& (BQ h -B@ideheny -am de,
5- (Pyr ildi( n- 4- yl%&eflﬁ}g)l enIearri nooxynet hyl ) -t hi ophene- 2-ca
rboxylic acid (2- 10 am no-phenyl)-am de; or
5- ( Py54(Bimidia -3y hidthyl brida 8o 9ol thibphenBi2ophbnetid a&id (2-
rboxylic ac}ild F)gérﬂ%%?: no- phenyl )-am de. 4. A conpound

a ;

accor%ﬁnhné)']t)oen wherein R is d-C4-alkyl; 15

R2 is phenyl or 2,3-dihydro-benzofuran-4-yl; both of

whi ch F . 1:0D _' 3  al: i S, . . )
Subst T LA BR AL A0 o R PL oM TES - cypoptic acid (2
and ptameapksnyl)camidg eiccept abl e salts thereof. 5. The
conmpounds according to claim1l or 4,

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

4. A compound according to claim 1, wherein
R' is C1-Cy-alkyl;
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)-ethylideneaminooxymethyl] -
thiophene-2-carboxylic acid (2-amino-phenyl)-amide;
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5- [ 1-(4-Propyl-phenyl)-ethylideneam nooxynet hyl ]
-t hi ophene- 2-carboxylic 25 acid

W@ 200087003 phenyl ) - am de; 5- | PCT/EP2004/003498

1- (2- Met hyl - 2, 3-di hydr o- benzof uran- 4-yl ) -et hyl i deneam
nooxynet hyl ] - thiophene-2-cagboxylic acid

(2-am no- phenyl ) -am de; WO 2004/ 087693

PCT/ EP2004/ 003498 -26 5- [ _

1- ( 2, 3{ Di(z, bl DicBloph PRyl - ethhlid dnd emaaitixpmentiyitethioghene-2-
- hIOP ne=2-.8?£box |I% aijd &gtan1no-phenyl)-an1de;
5. [ <t oxylic acid (2-amino-phenyl)-amide;

- (3, 4-Di chl oro- phenyl ) - et hyl i deneam noo. -i ynet hyl ]

t 2'_ Of—'ﬂF-'??,‘4?Dicﬁ;l%w%&}lﬁe&%ii@en%%hﬁmo%B&%ﬂYhﬁdpﬁf&Q@
- ( 3, erilic hady 2 phengiphertlhgmidienean nooxynet hyl |

t hi ophene-2- carboxylic acid (2-am no-phenyl)-am de;
5- (1- Phenyl - et hy] i deneanj nooxyret hyl ) -t hi o ne- 2- carb
oxyl i & h—égé-l%lzneﬂawmhe@w PR l-dsﬁ?aa@floW%@tg{r)l?-thlophene-z-
1- (4- Erbefytic pHE Y amifb-Phkhdpasads; nooxynet hyl ]

-t hi ophene- 2-carboxylic 10 acid

(2-am no- phenyl )-am de. 6. A conpound according to

cl ai nd-11-Phianyleithyliden emoinBayynatyd)-ttliophérte2 -t ordideoind (2-
atom t 0. whj hey.are bound forma cyclic
hydro%g}wghﬁggﬁdﬁ%ﬁgfﬁﬁceuticalIy acceptable salts
thereof. 15 7. The conpounds according to claim1 or

6 5-[1- (4—F1uc_>ro-;])1hen 1)-ethylideneaminooxymethyl] -thioghene-Z—carboxylic
ea -
he

1
5
1

51(Indan-2-yL|de nooxymet hyl ) - t'hi ophene- 2- car boxyl
i ¢ actdd (ZaB¥Rer8 kﬂ?! = am de;
5- (I ndan- 2-yl i deneam nooxymnet hyl ) - t hi ophene- 2- car boxyl

[ iid (2-am,no- phenyl.)-am de hyd hl ori de; 20
S | ORGSR DR at WGP hi ophene. 2. car boxyl
ic acid (2-am no- phenyl)-am de mnet hanesul fonate; or
5- (I - | e -t hi .9,
> (LN 12, S0eR T AR L QB8 o o
PCT/ EPzbohydogaben; - 27
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-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.
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8. The process for the manufacture of the conpounds of
formula I, wherein (a) a conmpound of formula Il 0O S

WORRD0§TYH ( fornula Il ), 5 wherein R and RECHER208$003498

defined in claim1, is reacted wth a conmpound of the
formula 11l H2N YHN ( formuba_lll ), 10 wherein Y
represents hydrogen or a suitable am no protecting
group; (b) the amino protecting group inY, if
p8.esemhe pidtes|feathethdnufgiue ofitheconmpaunds 6f fot@uRUL #hérein
and 15 (c) said conpound of formula |I is isolated from
the reaction mxture and, if desired, turned into a
phar megeus campbyndiotepnaklle salt. 9. A nedi canent
cont ai ni ng one or nore conpounds as clained in any one
of clainms 1 to 7 and pharmaceutyj cally acceptable

exci pients. 20 10. A nedi cagent/faccording to claim9
for the inhibition @f ¢ r OW4), 11. The use of a
conpound in anyR of” cl a 1 to 7 for the treatnent

of cancer. 12. Thg?use of a conpou in one of
claims 1 to 7 for the manufacture d?onﬁﬂkﬁgiponding

nmedi canments for the inhibition of tunor growth
wherein R! and R? are as defined in claim 1,
is reacted with a compdund of the formula III
YHN

wherein Y represents hydrogen or a suitable amino protecting group;

( formula IIT ),

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

compound of formula I; and

(c) said compound of formulaI 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 to claim 9 for the inhibition of tumor growth.

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

cancer.

12. 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.



