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WD 2004/ 069133 PCT/ EP2004/ 001045 Novel N- Monoacyl ated
o- phenyl enedi am nes, their condensed heterocyclic
derivatives and their use as pharnmaceutical agents The
invention relates to novel antitunor agents and
pharmaceutically acceptable acceptable salts thereof,

WO d88t8es for the nmanufacture of these rﬂﬁ?@ﬂl’m%’%%@nds

and medi canents, containing them The conpounds of the
- invention have antiproliferative and
differentiation-inducing activity, which results in
inhibition of 5 tunor cell proliferation, induction of
apopt o$ovel AMobhsdeilbtel qumwﬂenkcﬁm&@ﬂ:mmﬁiendseﬂ' ]\C/ent i En
concer nds, for the
treat 'Tx%;(e“@f&c g%@%ﬁ%% (g%g’ gxe ag’@%mc%?eu G t he
manuf acture of correspondi ng nedi canents. Cancer is
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|s stl reat ove t| cancer
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show their effect by inhibiting DNA from expressing
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apopt anscription |on of a set of
genes determ nes cell destination
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
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and for this reason transcription is tightly regul ated
by a variety of factors. One of its regulatory
mechani sms i nvolved in the process is an alteration in
the tertiary structure of DNA, which affects
transcription by nodul ating the accessibility of 30

WO 0#¢8838i ption factors to their target DNETHEPYHINGES

Nudeosomal integrity is WO 2004/ 069133
PCT/ EP2004/ 001045 -2 reg2tated by the acetyl ation
status of the core hi stones In a hypoacetyl at ed

st cIe ar conpact ed thus are
Wsﬂt}&?hx (. At (8 L E'ﬁtones t hepoare H'gafﬂd
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R 10 o Ry gl bR i oty Bl B BE R Slhce
welndigg cylog eancer gellshBreell baiphema aells, end, evthorleukiewivi eslls.
G that apobté§ifis b BRkiaPRQM fB6daticer §ro§re§s'id1h91~[@|ACf1ﬂﬁBi%rs &:@r

PRI B 1 R, il o b Y Gatrtall R

Sp%{@@@%kwww 1485). et al ., Bl ood 96 (2000)
1490- 1495). The conpounds of the present i nvention

I 0g
T BloOlRfh of SRR Ol B Sidpband PGB sl ofer
With japofgpt éﬁ%@&é‘f“éﬂ"ﬁéﬂ el diffarentintion agtévtyycharesterizedibe t o
entandet béetyintioh dDAGhiHifoddTHDAL.847 992 descri bes
nmonoacyl at ed o- phenyl endi am ne derivatives as cell
di fferentl tion inducers. The sane type of conpounds
FR-A{) 847 997 dessribgs ompnegeylatedo ophenylendiagine derpvatives s ot ds
differentidtion inductieeThe ampd bpatdfapmpatinelsaik 6 tthe subject of

Bl d4mb 451 Yrify &m bdav 'tyeeé %! AL Cle' "
eriy t IV ZOI C a 1SS
FrEbas S e %ﬁ%ﬁw&gom ﬁevefav phhsazais el

Howtyer, A@rais stillnorebogdovide oemgbmﬂdls twith mpssedtpeopeﬁiek yucand
Lﬁﬁ&eﬁé&aeﬁﬁﬁlﬁckg to,&{@@gg&])é; alqe gL phenyl endi ami nes are

known in the art as piecursors for the preparation of
t he correspondi ng benzi m dazol es, such preparation
Moubasylated oepheaylgidiagess rar oowm irDEhe/orp a0 pRe@EHy fdrRh2
PRpardRA of 188 tQsponkling RAAMBPAANAPsuck prephRbfthethods are
e.g. described in DE-A 2 062 265; FR 2 167 954; Rastogi, R., and Sharma, S., Indian
J. Chem., Sect. B, 21B (5) (1982) 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 the present invention 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. 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 inclnding non-smali cell lnng

cancer), prostate cancer including advanced disease, pancreatic cancers,
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J. Chem, Sect. B, 21B (5) (1982) 485-487; Mll, R
et al., Z Chem 17 (1977) 133- 25 134; and Hassan,
H, et al., Indian J. Chem 39B (2000) 764-768. It has
been. found that the conmpounds of the present invention
are HDAC inhibitors which have anti-proliferative and
differentiation-inducing activity, which results in
i nhibition of tumor cell pyoliferation, induction of
apoptosis and inhibition of invasion. These conpounds
re therefore useful for the treatnent of 3Q di seases
toggett fioaps g B (&6 TRy mpbolicpkemst B-cell
tlpmphignash Badkittsa lystyshonta), e atyeldid Uetﬂc_em;ra‘e ggt dxiufiple,e dcito,
FREC .pr c nong. (kncl udi ng_advange
%@%ﬁ f cangg%T?QlEng)éaﬁ%é@ﬁ(gagé&%dé%%%ér%W%%ﬁﬂﬁﬁﬁa
i spRdrome (SRS fumpss|of meganrhymah grigin.amedanomas,geretocatinomas,
GROfoBTastbMed, ilbigs, 3NN ¢RiHod| YRS SkinPRIC kAl da&anBRRES), S
- 3; hemat opoetic tunors o& I%% hoi d [ 1'heage (e.qg.
ReL SRR P10 Seestianiy addsr {asProma gt shidernal sesinemea.
| ynphoma), nyel oid | eukem as (for exanpl.e, acute
nipelfosfeweass, theelsepnivdadedAMonpoutidwythé Senball Fdremlaar
cancer,- nyel odysplastic syndrone (MSD), tunors of
mesenchymal origin, nelanomas, teratocarci nomas, 5
neur obl ast onas, :\lo as, qEnign tunors of the skin
(e.g. ker acé i dney carci nona, ovary
car ci nonm, bl ad arci nama pi dermal carci noma
In a first aspect] ] ed a compound of the
general formula | RO CC O 'X N ( formula I ),
wherein 10 X represents N, {pp\pr 0; R represents
CH3- (O CH2CH2) n- or Cr-Co-al%kyl, whifsfimaikyl group is
nmonosubstituted with- -CO2H, -OH, R RZN-, pyridin-2-yl,._
pyrrolidin-1-yl, piperidino or norpholino;
wherein

X represents N, S or O;

R represents CHg-(0~CH2CHz)n- or C;-Cs-alkyl, .which alkyl group is
monosubstituted with
-CO;H, -OH, R'R’N-, pyridin-2-yl, pyrrolidin-1-yl, piperidino or
. morpholino;
R!, R? independently from each other denote C;-Cs alkyl;

n isl,2,30r4;

and pharmaceutically acceptable salts thereof.

Disclosed herein are pharmaceutically acceptable salts or prodrugs of the

compounds of formula I as well as the use of these compounds to produce

medicaments.

The term “C;-Cs-alkyl” as used herein denotes a saturated, linear- or branched
chain alkyl group containing 1 to 6 carbon-atoms, for example methyl, ethyl,
propyl, isopropyl, 1-butyl, 2-butyl, tert-butyl and the like. Preferred “C,-Cs-alkyl”
groups have 1, 2 or 3 carbon-atoms.

Compounds of the general formula I can contain one or several chiral centers and

can then be present in a racemic or in an optically active form. The racemates can
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15 R, R2 independently fromeach other denote O -C6
al kyl; n isl,2,30r4; and pharmaceutically acceptable
salts thereof. Disclosed herein are pharmaceutically
acceptable salts or prodrugs of the 20 conmpounds of
formula | as well as the use of these conpounds to
produce nedicanents. . The term"GC -C6-al kyl" as
used herein denotes a satujated, linear- or branched
chain al kyl group containing 1 to 6 carbon-atons, for
exanpl e nethyl, ethyl, propyl, isopropyl, 1- butyl
chbwpa,rhted taeqotchm; ty knewml rhdtlnds i ik, thPrepfmioneee. Preferably,

St S i e b o St AL
& {5 ol PaafPoPL” an APy, e D sicris b 1
rt@réma@d@mddlcamdap@lrwdl Iyctigetiil pecainphonsilfmicaaide mat es
can -4 be separ at ed according to known nethods into

vﬁ‘ ‘ﬁsci oner s Pr efer ﬁ}ﬁ aﬁlereoneri c salts

IS CBR g@“”@ﬁ% f@?ﬁ? Yhtion are forned
cally saceqptabl enfakcs tebly Trsamecenticaliyt 4vcepiable salt”

Qpfeds a:al doyveaﬁanay Qcidddditoe balasteba@T-adatmdar sales tﬁaa ekt the

actic
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dadet. AcidHdditionrsalts"ipdlade BE %iﬂp!‘e’ﬁhb&é dRf e H G hrﬁ’rg,&ﬁictaads

e e [ |on aIt
S AR O, A e
é i¢ 3cith ResBhofic Acid PR BItS ask, apd %d@@ﬁé&gmg@fcaﬂds
fsﬁnhmsl p}tdlueimﬁlfane acifl Os’a]i@ﬁc fatldﬂm‘éﬁhﬁe&bfoﬁlcr&[& to@NlicCacid,

&k éﬁrp%é(ﬂ @ﬁghg a84) lg&lcoa ac18,r andntﬁf a e{] Iﬁ:%se-l 0 ..

tron salts i ncf OF ‘exanp ose
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A o ROB D A Al i Fik
t?%‘l“’ﬂéﬁ@' B¥h o Rigemaceuticalshemists i jogrer e obtaindempraverhi ¢
@hysﬁtal eudalahmddstabm,c biygrbopi€itydl, flovabilityC ad iselublig of
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hydr oxi des, such as for exanple, tetranethylannnnlum
A preferred embodiment disclosed herein are conipounds of formula I, wherein

X represents N, S or O;

R represents R'R2N-(C,-Cq)-alkyl; and
R', R? are independently a C;-Cs-alkyl group such as for example
5-(2-Dimethylamino-cthoxy)-benzo[b]thiophene-2-carboxylic acid (2—
amino-phenyl)-amide,
5-(3-Dimethylamino-propoxy)-benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide,
7-(3-Dimethylamino-propoxy)-benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide,
5- (3-Duneﬂ1y1ammo—propoxy)—benzo [b] tlnophene-z-caxboxyhc acid (2-
amino-phenyl)-amide,



10

15

20

25

30

hydr oxi de. The chem cal nodification of a

phar maceuti cal conmpound into a salt is a technique
wel | known to pharmaceutical chem sts in order to
obtain inproved physical and chem cal stability,
hygroscopicity, flowability and solubility of 20
conpounds. It is for exanple described in Ansel, H,
et. al., In: Pharmaceuti cg% Dosage Forns and Drug
Delivery Systems, 6th ed. (1995), pp. 196 and

1456- 1457. A preferred enbodi nent di scl osed herein
are aqmmeﬁslaﬁfnotsﬁwm-aenhofuﬂﬁ@ﬁ@mxy%a&& pr-esgiats N, S
or O; g“é{ sents R RZN-(CrC6) -al kyl; and 25 R, R2
are |n Dgendeﬁtl a C -Co6-al kyl group such as for
exa usopropylammo -ethoxy)-benzofiiran- -carboxylic acid (2-amino-

5-( Zpﬂcnybtah;i&@m no- et hoxy) - benzo[ b] t hi ophene 2-car boxy

lic

5 (3080 ﬂﬂg?r ?ﬂ?ﬁ%‘*ﬁ%@ RO B ohen oubontiyusid 2 o
aci d 2pinogh eﬁ agKleny| ) - ani de

7- (3- Di net hyl am no- pr opoxy) - benzof uran- 2- car boxylic

. attiﬂhr(lﬁr prefoned cpibediiicht distlod herein are compounds of formula [,

Di et hyl am no- propoxy) - benzo[ b] t hi ophene-2-car box
Wlfeée"édd (2- ami no:phenyl)-an de, -5-
7- (2 Di et hyl am no- et hoxy) - benzof ur an- 2- car boxyl i c
[ enyl ) -am de,
?é( % [ sopﬁ%pylggm no et hoxy) - benzof uran- 2- car boxyl i c
dHd represshtyrBropdial hsor 5
G (2is 2, scbpn-eﬁc)ﬂaamrw&]oxy) benzo[ b] t hi ophene-2-carb

| : | d furth
e

fornfhidel |  wherein 10 X represents N, Sor O R )
or epr B-S(BM&oay%Ojc}p bahdofd | tHidpheti2E-tidhoxyliducid(2bumido- 3 OF

4; Sﬂﬁéﬁyﬁ%mﬁcﬁr exanpl e
7-(2-Methoxy-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide,
7—[2-(Z-Methoxyuethoxy)-ethoxy] -benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide,

© 5-[2-(2-Methoxy-ethoxy)-ethoxy]-benzo[b)thiophene-2-carboxylic acid (2-
amino-phenyl)-amide.

A further preferred embodiment disclosed herein are compounds of formula 1,

wherein

X represents N, S or O;

R represents C,-Cg-alkyl, monosubstituted with
pyridin-2-yl, pyrrolidin-1-yl, piperidino, morpholino; such as for exami)le
7-(Pyridin-2-ylmethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide,
5-(Pyridin-2-yimethoxy)-benzo[b]thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,
7-(2-Pyrrolidin-1-yl-ethoxy)-benzofuran-2-carboxylic acid (2-amino-
phenyl}-amide,
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5- (2- Met hoxy- et hoxy) - 1H-i ndol e- 2- car boxyl i ¢ add

(2-am no- phenyl )- am de, 15 5-(2- Met hoxy- et hox

') -benzo[ b] t hi ophene- 2- carboxylic add (2-am no-

phenyl ) - am de,

7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car boxyl i ¢ add

(2-am no- phenyl )- am de,

7-[2- (2- Met hoxy- et hoxy) -ethoxy] - benzof ur an- 2- car boxyl i
c add (2-am no- 20 phenyl)-am de,

5-[2- (2- Met hoxy- et hoxy) - et hoxy) - benzo[ b] t hi ophene- 2-ca
r box y+(2-Pipgddin(12yl-ethviyiebepiodmyd-P-carbotiic achd (2uamhihephenyl)-

pref emi®ed enbodi ment di scl osed herein are corrpounds of

o T B R SR SSRGS S b

pyr i anposphenyl-gyide.ol i di n- 1-yl, pi peridi no, norpholino;
such as for exanple
AR ObRrgic UELAGHG: SENERTHARCA" GRUBRY bl Gid!
BOummdslnﬁfoanylhm,athedy) benzo[ b] f1 uophene- 2- car boxyl i c
add (2-am no- phenyl)-am de,

(2 I Qi yl - et hoxy) - benzofirran-2- carboxyllc
3( erxl%b![%oﬁlbl nyl)-anide, -6- 7-(2-Piperidin-1

;R| {eﬁ'@iey}s Cb&szﬂﬁwﬁ mgnosebetisetedwigh 1GO:Hesugh as for example
(5 2( gmmﬁmﬁﬂhephéhﬁcarwiﬂcﬁlﬁwbenzoﬁmn—% J-acetic aad 2 carb
o i 0 e- 2-car box
IES oars i i il
OXDzl indole~peyixylogseti asidh osed her ei n

are conpounds of forrmula |, wherein

A further preferred embodiment of--the-iaveation-disclosed herein are

compounds of formula I, wherein

X  represents N, S or O;

R represents C;-Cg-alkyl, monosubstituted with OH; such as for example
5-(2-Hydroxy-ethoxy)-benzo[b}thiophene-2- carboxyhc acid {2-amino-
phenyl)-amide,

.5-(2-Hydroxy-ethoxy)-1H-indole-2-carboxylic acid (2-amino-phenyl)-amide
or _

. 7-(2-Hydroxy-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide.

In a second aspect, there is provided a compound of the formula I-A

_ 0]
X NQ
H
H,N

(formulaI-A),

wherein
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X represents NS or O R represents C-C6-al kyl,
nmonosubstituted with -CO2H;, such as for exanple 10

2- (2- Am no- phenyl car banoyl ) - benzof uran- 7-yl oxy] - acetic
aci d,

2- (2- Am no- phenyl car banoyl ) - benzo[ b] t hi ophene- 5-yl oxy]
-acetic add,

2- (2- Am no- phenyl car bam)yl‘)7-'1H- i ndol e-5-yl oxy] -acetic
acid. A further preferred enbodi nent of--the-

NK@AY Refavelihe Shas@dcdpVeR hiciAblord 5 COMpounds of formil a
I, wherein X represents N, S or 0; R represents

d - C6-al kyl, nonosubstituted with OH, such as for

e g@ﬂ}a@maeeuﬁmﬂy acceptable salts thereof.

5- (2- Hydr oxy- et hox)r)-benzo[ b] t hi ophene- 2-car boxylic
addprieiersdi eipbodynenydijclegsil dhereip@re compounds of formula I-A,

. SmbRiHydr oxy- et hoxy) - 1H-i ndol e- 2- car boxyl i ¢ add

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

7X( 2-defydseatsyO;et hoxy) - benzof ur an- 2- car boxyl i ¢ add

(R- ani, pospl .= ] 51n ecqond, a ct, there
R DGR ke B e & oS BB GRA MR RO L p o
( formula I-A), wherein -7- X and R have the
shghiafcompomoel igforexnnipds, ei n before; and

phar maceutically acceptable salts thereof. A preferred

embodi nent di scl osed herein are conpounds of fornmula
|5rrE? yoae -ét?lﬁﬁ%qze@r@s%ﬁar@%c aid2 agning-plesyldamidg] |

whi ch al kyl group is nonosubstituted with -OH  Such a
conpound-is, for_ exa -

IS . le,
H @Ethmaﬂb%bmé@trﬁnc;nsg@ hersings apraEessdobiryhinulagtide of the

(Rp1l R RRRY bdri BV EASf the general formula L. i

In a third aspect, there is provided the process for the manufacture ot a

compound of formula I as defined above, comprising:

a)  reacting a compound of formula II

0O
NSoa
ave

YHN ( formula 1T ),

in which

X is as defined above; and
Y represents hydrogen or a suitable amino protecting group

with a compound of formula I}

R-LG
( formula Il ),

inwhich ; -



A further enbodi ment disclosed herein is a process for
t he manufacture of the 10 o-phenyl enedi am ne
derivatives of the general formula |. In a third
aspect, there is provided the process for the

manuf acture of a conpoundgof fornula | as defined
above, conprising: a) reacting a conpound of formula H
O HXHYHN ( forpula Il ) 15 in which Xis as

def i hatthamsuung desaibed thops @kt s hydrogen or a suitabl e

ani n@eaptivetsaledituegtsgf gresant iR B, ank sulitably gaongeednd of fornul a
d B Gl @Al 'Tn which s R has the

neani ng descr and reactive substituents, if
present in R are suitably protected; LGis a

sh)i t aksequenily if Oregpietinf3;a Rotcted amias@as|S MepiptdcionYof this
resp t pr.O r . . t

i o8 Rl e e B0, FEREGLEA Bgfl s
i f predeeind offormuladiggdve a  conpound of formula I; and
) comwershinpifidesiréd, decity armdcaitrallytasceptables@ceut i cal | y
acceptable salt. In a fourth aspect, there is provided

a nedi canent cont ai ni ny ne or. nor conpounds as
T (pth 385t e SONEVHEL AUTPUSATRGR SRBRIBLS of Tore
8 RIn§ S SdefihBd ook Eﬁd&pkﬁﬁﬁﬁi’éhﬁica‘llp ab&plablepioipicand t he
~use of a conmpound as defined above for

In a fifth aspect, there is provided the use of a compound as defined above for
the manufacture of corresponding medicaments for the inhibition of tumor

- growth.

An o-phenylene diamine 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 chemically-related compounds. Such processes, when used to
prepare an o-phenylene diamine derivative of the formula I, or a pharmacentically-

- acceptable salt thereof, are provided as a further feature of the invention and are
illustrated by the following representative examples in which, unless otherwise
stated, X, R, R! and R”, n have the meanings defined above. Starting materials may
be obtained by standard procedures of organic chemistry. The preparation of such
starting materials is described within the accompanying examples. Alternatively
necessary starting materials are obtainable by analogous procedures to those
llustrated which are within the ordinary skill of an organic chemist.

* {a) Compounds of formula I are prepared from compounds of the formula IT

. O
o T
Ch s
YHN

(formula IT )

wherein X is as defined above and wherein Y represents hydrogen or a suitable



t he manuf acture of correspondi ng nedi canents for the
inhibition of tunor growth. An o-phenyl ene diam ne
deriyvative of the formula |, or a pharmaceutically-
acceptable salt thereof, may be prepared by any
process knhown to be applicable to the preparation of
chem cal l y-rel at ed conpoundg. Such processes, when
used to prepare an o-pheny %he di amine derivative of

the formula |, or a pharmaceutically- acceptable salt
thereof, are provided as a further feature of the
invention and are illustrated by the follow ng

r@pi;l;éj gqu::ng mﬁmms gi'dﬁijﬁ\lﬁdr(the ?ﬁmb %somp%@ﬁro\gﬁn%m ;
Spepti@d chefni Qd§§ e ani ngs _defin
aga\i/e. t@?ttgls n mat eEI |%°%§y%¥gf‘éf %Plinﬁ’hg §?‘g rd
DY GaE P dmeenitiga AT kydsebavmnisiasid in Feetic arid bibutbiyonbatfyl
sﬁﬁlswag%bmm gridrasuek htriflubgoacieis a&ild llil%i ot fitHlorbRBhane,

st CROP 3 ickehe§, [ ecessary .,

shal &%ﬂgen'&{e e??%lﬁﬂédrg:r?%e o%#cgfﬂr?fa ) (\eéﬁﬁ‘égeaﬁyaf%%’bu amines,
proce es those illustrated which are within the

ordinary skill of an organic chem st. (a) Conpounds of
formula | are prepared from conpounds of the fornula
[l HO- 0-/ XHYHN( formula Il ) wherein X is as
defi ned above and wherein Y represents hydrogen or a
suitabl e 8a- am no protecting group. Protection groups
for the amno group are known from peptide chem stry,
such protecting groups are for exanpl e,

benzyl oxycar bonyl (cl eavage by hydrogenati on or
hydrobrom c acid in acetic acid), t-butoxycarbonyl
(cl eavage by strong acids, such as, trifluoroacetic
acid neat or in dichloronethane, or HCL,in dioxane),
9-f | uor ennet hoxycar bonyl (cl eavage by secondary

am nes, such as, piperidine). WO 2004/ 069133

PCT/ EP2004/ 001045 -9
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The al cohol of formula Il can be converted into an
OR-group for exanple by a substitution reaction with
a compound of the general formula Il RLG( formula
I11 ) Wierein LGis a suitable |eaving group for this
substitution; exanples for LGare 5 Br, d, I,

WO eWaNOEBe nesyl ate. Wierein Ris as def | HEAEP2IIGNI048Nd

reactive substituents, if present, are suitably
protected e.g. a carboxyl-&-e substituent is protected
for exanple as the corresponding nethyl-, ethyl-

I net hoxybenzy] - est er rox
The e, o BER L A R R Eiramampt by
sdstivtenieertion wi Fhvhpmmﬂ@ﬁﬂygﬁmnﬂﬂmmdaHﬁhydropyranyl
et hoxyethyl - or silylether. The reaction is carried
out in angiyert sol.yent r exanple in nethano
et hanol , Racetonlt#¥ UIéﬁﬁ acet at e,
di met hyl sul f oxi de (DVSO), dlnethylfornanide (DVF) and
Wietdd bbliy/a .ilﬁta]ﬂh Ra @i HO0s Gorahis aulg@fon; %x%agle? FoAS hidM

f ),‘sodiun1hydroxide Na
ﬁ?c@?ﬂ? Eﬁ? sbdiun1hydride (NaH ). If 15 necessary

the reaction nixture is heated. After the al kyl ati on
Meeedin Bris X% defdedtiee aﬁd @&ae@¢el sﬁEstﬁIeﬁtd,Dﬁ dséid drl shiB¥l t O

ayed ,( v und
PR bE A gﬁf"?&ﬂ Y e SRR
E9TEes go*ﬂﬂ r B‘HBthff bﬂ@ﬂnﬁb unersthesybeng- ers@r ndl a
h)oﬂ.rﬁ)cy shbdﬁalent ﬁ(ptd)tec’uéldl‘ﬂ:)r fmplk a¢ vl taresponflingiRig1-bebBl,i S
andll gtF thy lsblls‘ﬂklethgtpt ionally substituted
benz I gr gb T

y roup cl eavage of an allyl group
can be acconplished for exanple by a palladi um WO
209 42888 I8 SnRGTIEBL 80 teAGaB4H, for &Ample in methanol, ethanol,

acetonitrile, ethyl acetate, dimethylsulfoxide (DMSO), dimethylformamide
(DMF) and preferably in the presence of a base, eg. potassium carbonate
(X2CO0; ), sodium hydroxide ( NaOH ), triethylamine, sodium hydride { NaH ). If
necessary the reaction mixture is heated.

After the alkylation reaction Y and other protecting groups finally have to be
cleaved (methods see above) to yield compound 1.

The compounds of the formula I can be obtained be cleavage of the R® group of
compounds of the formula IV

o)
R® N
EI \ N
X H
YHN

(formulaIV')

“wherein R® is an alkyl, alkenyl, silyl, optionally substituted benzyl or acyl group. The

cleavage of an allyl group can be accomplished for example by a palladium
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catal yzed reaction in nethanol/water in the presence
of catalytic anobunt of p- toluenesul fonic acid. The
cl eavage of an benzoyl group can be acconplished by
sodi um et hoxi de in nethanol. A preferred nethod for
the preparation of conmpounds of the fornula IV is the

WOZ04E60233) on of acids of the fornula V O RI/AI00/0CLHS

(formula V) wth a conpound of the fornula VI HzN f
~ YHN ( formula VI ) 1610werein Rs, X and Y are as
defi ned above This reaction typically involves a

ste edure..In the fjrs step t he
5%@‘% FPE“%W&SH& ﬂ@F pesencs ¢ < pyaouat ef Pon
dolue @lma%n'ﬂlq deagzgei af antbenzogl grow canrbedickareplished by
S¥difa Inethoxide H mth&fopnet hane, di oxane, or
tetrahydrofuran, in the presence of an activating
agent. 15 A suitable reactive derivative of an acid
iAsprefeged aetheg|fer the prepazation af retepoundy ofche fpinela Bihis aizey |
chilctidn ¢faciflsuferdodyuld e reaction of the acid and an
inorgani ¢ acid chloride, for exanple thionyl chloride
or oxalic acid 3ichloride; a m xed anhydride, for
D AW rrlde formed by the reaction of the
Ri@ ht-dt.of or mate such  as i sobutyl
chl or e e; albhctive ester, for exanple an ester
formed by the 20 reaction of the acid and a pheno
such as pentafl uor ophenbformala Vacti ve ester formed by
the reaction of the acid and N-hydroxybenzotri azol e;
an aryl azide, for exanple an azide forned by the
reaction of the acid and an azi de such as
di phenyl phosphoryl azide; an acyl cyanide, for exanple
avithypaninperrddef the dorbyila Ve WO 2004/ 069133
PCT/ EP2004/ 001045 -11

O
YHN

( formula VI )

wherein R®, X and Y are as defined above.

This reaction typically involves a two-step one-pot procedure. In the first step, the
carboxylate of the formula V is activated by reaction of the compound in an inert

solvent or diluent, for example, in dichloromethane, dioxane, or tetrahydrofuran,
in the presence of an activating agent,

A suitable reactive derivative of an acid is, for example, an acyl halide, for example -
an acyl chloride formed by the reaction of the acid and an inorganic acid chloride,
for example thionyl chloride or oxalic acid dichloride; a mixed anhydride, for
example an anhydride formed by the reaction of the acid and a chloroformate such
as isobutyl chloroformate; an active ester, for example an ester formed by the
reaction of the acid and a phenol such as pentafluorophenol; an active ester formed
by the reaction of the acid and N-hydroxybenzotriazole; an acyl azide, for example
an azide formed by the reaction of the acid and an azide such as

- diphenylphosphoryl azide; an acyl cyanide, for example a cyanide formed by the
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reaction of an add and a cyani de such as

di et hyl phosphoryl cyani de; or the product of the

reaction of the acid and a carbodiim de such as

N- 3- di et hyl am nopropyl - N-ethyl carbodiimd or

dlcyclohexylcarbod||n1de or the product of the
81BN of the acid with NN -car bonyl dPGHERIEH60145 OF

the product of the reaction of the acid 5 and

uroni unsal ts such as -11-

O-(lH-benzotrlazoI-I-yl) N,NN,N,

t r.af | : th t
LRI el le s phor Swagca‘ﬁ%ﬁag? B piguc

b thg astetion of the adiy] and( peaghodiigid gechab N3 -diphefhylaminopropyl-
Pphabphssotliabi &rdueyeloh&marb@ﬂﬁﬁ&e@ar the ﬁﬁﬁ&lo@@m%cnon of

I
MR N BB Ml SN e ) i i
§B‘1fut | WRARERsAse| dSEBnpoahd IQf(lﬁ-ﬁ@geﬁmlﬁdé‘sNé‘ﬁ Nl |

k«hzaﬁﬁthjrlﬁrdnhm feﬁ&ﬂtd;rb?ﬁaﬂe,rbrtthfpﬁﬂﬁct of Bneﬁrehdﬁﬁié RF €he aRldl
0GR &ﬁs Bassd " ?agblﬁso %{“ Bi- §e 'ﬂ

t bed" Rugip
Pt %«a@#ﬁ JHhrReioHoR GHEr @ut”wim Ny i

aowesibly at ap bélowam €n thmoaelydtep, tafipohd WIEE addea it6 the

E&@Mt@?ﬁd%ﬁ Jh%l s described in 15 EP 0 974 576.
There afre qui ew conpounds of fornul a V descri bed

in the Ilterature For exanple, the
Thesk imethoss/ark el hatovreto2hasa siilted \ih the aﬂzclncbrirmlstéeﬂbmbtheﬁ in

edis ofJamldcg]ﬁnﬁlsetﬁ eK:‘h {1'?%? eskri 4Lg
e&%&ﬂ@?@%? s s XV gxdﬁé\% gqgefgsaé@

@whgdﬂm déomshacylasionubfaniproaeted @hqm}rhpardmhmg/ i dbsydildi @n,
sployhadAgon or acyl ation of conpounds of fornula Vil
azl~ X OH ( formula VIl ) E.g. a benzoylation can be
acconpl i shed for exanple with benzoyl chloride in
dherh [atsr pritgtahiawecompotiis of fersmincé dedcribpad indiha diterbreThar e

%ﬁ:ﬁlﬂhl,l%h‘ég-ﬁl fogWIHQH@&&MﬁbQEth 5% Hacel il RRokY, gD N
(OO ok Forir 5 T ana SRR i M st Fellernagd, -2 Bull.

§@%§Pﬁﬂb@ﬁ(l9ﬁ3)m%¢- 057T., et al., Spectrochim Acta
Part A 57 (2001) 2795- 2808 7- Hydr oxy- benzof ur an- 2-

g e§ &m%%hgci c§ q'ﬁ:%%é}’ %6 ppep;Rr%ﬁ g}b g]ﬂyﬁn%ln, éﬂylaFEory or

acy uon of compounds of formula vit
O
oI
X OH

E.g. a benzoylation can be accomplished for example with benzoyl chloride in
dichloromethane in the presence of pyridine.

( formula VII )

There are quite a few compounds of formula VII described in the literature. For
example, 5-Hydroxy-benzo[b]thiophene-2-carboxylic acid is described in Mista, T.,
et al,, Spectrochim. Acta Part A 57 (2001) 2795-2808; 7-Hydroxy-benzofuran-2-
carboxylic acid is described in Reichenstein, Helv. Chim. Acta 18 (1935) 816, 826.
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WD 2004/ 069133 PCT/ EP2004/ 001045 -12 The conpounds
according to the general fornmula |I-A can be
synthesi zed as exenplified in detail for

5- (2- Hydr oxy- et hyl ) - benzof ur an- 2- car boxyl i ¢ add (2-
am no- phenyl ) -am de (Exanple 24), and by using the

WORWYPREEB| ve starting materials. Theref or BRCHER2004/001045

manuf acture of the conpounds according to the general
5 formula I-A as well as-the synthesis of the
respective starting materials is within the ordinary
|IIs of an organi c chem s The conpoeunds of fornula
"aﬁ‘dfnPO‘%& FEordipg tohe igeneral fommulnk-6 fancha prathesizes)
exgobiplificdnins deétoib f@osékiﬁrdma)hethﬁ)-beqahﬁxrmdﬂ&gcyltta&ad (2~
RoRBYhbhyESamidk ﬁ:e§4f 040 bfy N@ling GEEYe 9:3\?‘@%&11:11;;

an i f atlveaddl ren|at|on|n
eF@f tofli/h astfchiee pf1ha eomppamgy Focommgiio it gsperde |
fﬂrmhlaﬂ@r @twelim the yphleessis oftho fesprpiinetstisting raateralsrisvitdiit ihen

@lfdmaj—yrhmb%orgﬁﬁr&&%@ t hese conpounds are useful for
the treatnent” of di seases such as cancer in humans or

ani mal s. Consequently a further enbodi nent of the '
Bhesunpouni b formpls I andt i assesllads their pharoucedtiofly isbleul a

hdditionl safs pSBbesd Viluable QhbrRRES ol FraP&Sks. It hiSbecd @&Ida%at

FRRRB® gk T e el R Pl frit it T

jnbiitioanefusor el prifsrationbindicion off apoptosis epcinbibitionTofe

.ﬁﬁﬁdldﬂ Therefbrel these cOBPpstntfisie aeaD Fot tRtrb®mbdtiof dis@¥es HichON

i.bi st ed usi,n el | ul ar
ace a qdc%{r%ngé}sag'ﬁaﬂrﬁomeg H mg’ﬁdlg%"ﬁ? e s
FPé’?ﬂthB sgde pye gbegorapeung o fqrngﬂa b@relwy oy tthestmeatroent of cabess
Wett dmotheh elbbdimentof thi @&k @ne cofbpaaRt ¥ BERUIPY of RAPBE IS .

{ehbfacfk B Ldrl o Bl Hx{pﬁﬁeﬁ% b Bhbas ol oy ©

cytot conpounds. uman
prostate carC|nona ceII line, are seeded as 1800 cells

Phe actieitt ofcthe cmﬁﬁﬁdy\ﬁkd)rdﬂig & this ih@efnlﬁbﬂb@HDﬂcmlt&ﬁﬂo

npoun are

After 48
popjiored ip ??ﬁ?‘ :H‘Eg tipn cpme Eﬂ%? “@3— itign of rhistone
PBeagstylase by edmipoumisn@dlhwidbiliy isf rooriitbeed( Bl\#ae)lelrte&wﬁzhdmﬂlel n

aytott,h g.lofg&gﬁ&gm ation of DVSO of 0.5 % per well.
Afte 4 h 1hcubation cell V|ab|I|ty|s det ernmi ned by

adding cell proliferation
PC3 cells, a human prostate carcinoma cell line, are seeded as 1800 cells per well of

a 384-well microtiterplate in RPMI 1640 (inctuding 5% FCS, 2mM glutamine and
pen / strep).

_(lérﬂ&lsﬁlﬁkcf 9;1 Péﬁﬁlm‘ zgg #%%g? g 'i‘ﬁer@ﬂdace gtl;on o a df(; 3 o

After 48 h at 37 °C pre-diluted compounds are added to a final concentration of 1
uM. Compounds are pre-diluted in dimethyl sulfoxide ( DMSO ) resulting in a
final concentration of DMSO of 0.5 % per well.

After 24h incubation cell viability is determined by adding cell proliferation
reagent WST-1 (Roche Molecular Biochemicals). Another 60 min later the optical
density ( 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
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reagent WST-1 (Roche Mol ecul ar Bi ochem cal s). Anot her
60 mn later the optical density ( OD) is neasured
(450 nm versus 690 nn). 30 After neasurenent the cell
| ayer is prepared for the ELISA reaction. Mediumis

aspirated and cells are fixed in ethanol at -20 C for

- WORW4PEORS3 After washing with WO 2004/ 0691 3BCT/EP2004/001045

PCT/ EP2004/ 001045 -13 PBS / Tween the bl ocking
sol ution (PBS/ 5% FCS / T¥een) is added and the cell
| ayer is washed again. Antibodi es agai nst acetyl ated

Bb31 e dhe lockine, ol (ks 390 B PRGenioR sifedimsOhe vt

merms rwashad @ainCAnfibodies sgaingt dicetplatied ibyong A3 oafiid (ralstitbi t
oAt igb Ugﬁiﬁ@ Bﬂﬁcm&g‘i )86k addddP ARRIMIR T Sod HPERAhin' S

f‘ie dper%xsl FadatioRS bous st bR 156 BRE ripoies piadeey o

BRPaoniypaie fPalgy) igused (k200D dileted)nBells areoehshed 3@besrmd thEhe
pabLidant sgauak ABIS iyl fefict 8t BLE0ANRCht 37 €' The OD is

rackd0n of blank O D.s: nean O D. acetylatlon
ﬁle%gs%}%%f)&d%o control x 100% nean O D. WSTI 10 nean

O D. DVSO control Ex.-No. Conpound Nane cell
Thepettentagoor acdtitbn lddeulated @ bulRAHEHR bf Ylank O.D.s:
4-acetyl am no- N- (2- am no- phenyl ) - benzani de 152 (

Ref er, d from EP0242851, Exanple 1) 2

5- (8 f8 o B@Tgrpropoxy) benzo[ b] t hi ophene-2- 209
carhoxyli ¢ acl amyRgoephenyl ) - am de 3

5-(2- BleaISO.erB'l]ll ani no- et hoxy) - benzo[ b] t bi ophene-2- 172

car bRy lo.s DD odier 2M no- phenyl ) - am de 16
5- (2- Hydr oxy- et hoxy) - benzo[ b] t hi ophene-2- 156

Ex.-No. Compound Name cell acetylation
(PC3,1 M)
[ % of control ]

4-acetylamino-N-(2-amino-phenyl)-benzamide 152
( Reference Compound from EP0242851, Example 1)

2 5- (3-—Dimethyla.mino~propoxy) -benzo[bjthiophene-2- 209
carboxylic acid (2-amino-phenyl)-amide

3 5-(2-Diisopropylamino-ethoxy)-benzo[b]thiophene-2- 172
carboxylic acid (2-amino-phenyl)-amide

16 5-(2-Hydroxy-ethoxy)-benzo[b]thiophene-2- 156
carboxylic acid (2-amino-phenyl)-amide

24 5-(2-Hydroxy-ethyl)}-benzofuran-2-carboxylic acid (2- 157

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 gronps. 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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carboxylic add (2-am no-phenyl)-am de 24

5- (2- Hydr oxy- et hyl ) - benzof ur an- 2- carboxyl i ¢ add (2-
157 am no-phenyl)-anm de The effect of the conpounds
according to the present invention may further be
assessed by the followi ng test Male NVRI nu/ nu-m ce(n

WO20486308r group), aged 8-10 weeks, were sBODER20(3G0I0S Y

15 injected with 5*106 PC-3 prostate carci nona cells.
On day 10, aninmals with tider vol unmes of about 150 mmB
were randomy assigned to treatnment groups. The test

und s .adm ni stered.as a m crosyspension in 7,5%
%@Eﬁfﬁ@rﬁ%?wom -°f§$§%‘€ﬁ§?P@FPw# Y day 1pp dmedt 9mon
wol-i imegjper weektreatngenbsbelileon act ual body wei ghts. WD
2004/ 069133 PCT/ EP2004/ 001045 -14 Once daily oral

at.ment er f.or med om.a oxi mately day 10 to
gg‘jg/ vojumg ﬂﬂﬂg{,%ng’f 7 d?{e%ge‘{)%?m %&@Wﬂ%ﬂ?: schedul e.
The volune of the tunor is determ ned fromthe
fVolingbNg teEtaE D2k, ek B, "0dnda B WD khe=lohk 288 Fne WEE ©

"dﬁaln'n debt are the.long and the short 5 dianmeters of
t ee%"rroof}l?e“rnglggées elc%yy Yet anot her enbodi ment of the

invention is a medi canment containing as an active
iYegaeice ahb@iilﬁaiimﬁﬂﬁ ei_nreﬁﬁcfnqg gbﬁetalﬁi?aﬁ ,:%xﬁﬂnﬁg afgs&hilded
e lidhs JEbApGad, o AR C05 1.4 39580 Betet pepre, f desired
esgihen it pharmaceptically aceqptablesadiuanss. Spi anedisunents, e.glin the
?"mpafrpéhngma:ﬁcdt p?phﬁﬁcﬂﬂ,r&ﬂbéécﬁfiﬁt&e&&&aﬂ% e.gﬁn@hehfbﬁ:lé bhed
ets rageees rd an
t%i?étﬁ,g tel Qa1 R0 !dnea%&s, hﬁﬁ%ﬁg? u?é?sﬁne Cdp%‘.?ﬁ,lsf sgﬁ%ﬂgd, e.r&ﬁlsmns

S sul es, so ons,

e ati ne a
SR sHBihsionn A he pHInRERRON @or Bavesen dimbe Hisvied excallplegoinbe

dhd foot efsuppwitaies,pr parergerallyne.g.tih the st o rofjecERRARIHOT | €S,
or parenterally, e.g. in the formof injection

I uéi ons. . The above-,ngnti oned pharmaceuti cal
orep

FaTestened phaneceiical preparations sam be eldpingl byt precessing
dbrgpopedsdsacmodiog foghis invedticn withghathasutithllyinert, inorganic
R BF e @atHiliS Alabt¥sel RBHK Ltarch BP&&%Q%V:%S %éregﬁ tag 4 Geids or

Aot S e S vl 4 el wevainropo b Soriede
uahdets, drapéesexnsinpird, geltine waisulesarSuitshis cirpiers tfablseft elatine
GaRtRSare! BPx@InPle, R ;&M@&s,aﬁg{e{] #hd sG8lBEd AR ]ﬁﬁﬂ?&l}%‘fs
34 ttﬁlebiﬂge. ?)ae{a_gnldﬁrgson {he n%t%f:et opﬁlleaatcll:i\%esubstance 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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capsul es are, for exanple, vegetable oils, waxes,

fats, sem -solid and liquid polyols and the |iKke.
Dependi ng on the nature of the active substance no
carriers are, 20 however, usually required in the case

wog&%égj{ gel ati ne capsules. Suitable carriers for the

&% on of solutions and syrups are, POVERYHNES

wat er, polyols, glycerol, vegetable oil and the IliKke.
Suitable carriers for supbdsitories are, for exanple,
natural or hardened oils, waxes, fats, sem-liquid or

kil pRA Ol fic Blpd:bifork b prisl B cllRfRCeuL i cal

preparations can, reover, contain preservatives,
solubilizers, 25 stabilizers, wetting agents,

@hTibkit Forardatiop\(et @renlstiordol or ants, flavorants, salts
for wvarying the osnotic pressure, buffers, nmasking

==l

il en fqor,a_ti oxXTdants: Igljc cam—atrso—contarn—sthl |
v!%w“a gredienlout i cal Ly J2FEHEE suhst ances. WD

2004/ C60peMIREIAERBADH/|301045| 25- 15[ Rueef er ] gy
phar frpgeut i cal preparations‘conpriﬁe t he ﬁollomﬁnd:

rapret—Fornuta T (YWt Granotatton)——item
nnr@ﬁcg%?égh;émugﬁl_‘é_d 12 80 f or milI3 | or [5 25

300 $6@-Rx1580 2. Lact osd 6Anhydréus DEG 125]305 30 150
ETS R @ efuibe30 304 Mgy ociystalTi CeTTul ose
S5-30- 28BS e diamSt Doy 3 350 Ter

P67 1 Miageesiym Stearate Aot 1y ilng Pridtedur®: 5 1lIM x _itens

1, 2)3otahd 4 and granuliase W tis7puliiga ed Wgser. 2

Dry the granules at 50CT 3. Pass the granutres through
suitable m I1ing equipnent 4. Add item5 and m x for
9ﬁW€g“WFﬁ&?%§?h%%npress on a suitable press. 10 b)
Capsul e Fornul ation: Item I ngredients ng/capsul e

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

2. Dry the 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 formulalor |5 25 100 500
I-A

2. Hydrous Lactose 159 123 148 —=-

3. Corn Starch 25 35 40 70

4, Talc 10 15 10 23

5. Magnesinm Stearate 1 2 2 5
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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1. Conpound of formula I or 5 25 100 500 1I-A 2.

Hydr ous Lactose 159 123 148 --- 3. Corn Starch 25 35

40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1 E

2 2 5 Total 200 200 300 600 Manufacturing Procedure:
Mx itenms 1, 2 and 3 in a suitable m xer for 30

1.
WOMOPEE 2 Add items 4 and 5 and mi x fRSAVEBZOM/NIMES

15 3. Fill into a suitable capsul e. WD 2004/ 069133
PCT/ EP2004/ 001045 -16- dP-Fornul ation as a

M cro- Suspensi on: Weigh 4.0 g glass beads in custom
made tube G- 25, 4 cm (the beads fill half of the
tube). 5 Add_50 ng conpound of formula I or I|-A

di gﬁ%vlg@wmhgrﬁémemmnd vortex. Add 2 m gelatin
sol ution (weight beads: gelatin soluti on = 2:1) and

h2%-g 1A MR ol ﬁhyat%%ighéfbm&f 'Haﬁﬁﬁhe

‘%’F’é ection. Prepare a counter balance for t
f4 for 4 hours, 20/s in a Retsch mill (for some
Adb3 mg omspoupd bfforauldionr 15\, dispe3@/veith spatifimbxt vortedx.

ﬁ&@pﬁmgéla%a sOILQSR (e Hﬁ)e%t 411 &ﬁ&@ﬂ{l@ahel S1Phabbhder (100

to a reciprent vial by

fil hoI 0
Wg?lfﬁ‘g{? ]QghFB’fomft‘ﬂ‘? Move extract to
Pmaaeul tvgtes Ydlanve for themslbeat washing with smal |
il féF? ﬁ&lﬁtﬁ 26/s iu dMetseh ﬁﬂﬁqgorléﬂfule Lubfsﬂaﬂ&l; u;y & ﬂlﬂﬁm’s at 305§ C hed
rac al . vol

eroct P Sier Fesmtu e ordbuestibhelise gt B g2 = e bl s
¢qupled tosa xecipiantatal begenifumfiorsat g B 2atin.on, speci es,
B3 &0d4es mhe{gg,tuyg &likgler. St at e of heal th. The doses to be

gprgatnvlvasﬁlgé %n ¥olumes(hereolunﬁ steps) until final volume is reached
or extract is clear.

Fill up to final volume with gelatin and homogenise.

The dosage depends on various factors such as manner of administration, species,

* age and/or individual state of health. The doses to be administered daily are about

5-400 mg/kg, preferably about 10-100 mg/kg, and can be taken singly or distributed
over several administrations.

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

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

(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;
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5-400 ng/ kg, preferably about 10-100 ng/ kg, and can be
taken singly or distributed 20 over several

adm ni strations. The invention will now be illustrated
in the foll ow ng exanples in which, unless otherw se
stated: i) evaporations were carri ed out by rotary

WO Wit i on in vacuo and work-up  procedRiTEP2e/pu0ss

carried out after renoval of residual solids such as
drying agents 25 by filtiation; (ii) operations were
carried out at anbient tenperature that is in the

(o B e et P e A Vs Gt i BFIRTRpSp
epiarateseart gilkath nperatd or e)(oféﬁn ofplghanprmssur e | i qui d

(200 aﬁmaﬁ@@ lay tﬂewﬁb@ctsvw&e Bt TReke Qen%{ee oy nuclear

i es sislica or i chropre §
E%e neraﬁsyg n}% ST & cao%%’tcal(é‘g/gbf?’"@nf’% %Eft@( techniques
as¢i PlatforgeH mashine uping APCEpriicaoreasgyPlatfornt SMD using
Eﬁl on only and are not necessarily the maxi mum

g@g}ng e tes e ﬁ&%ﬂ%ﬁgﬁgﬁ%ﬁ/t@ﬁyﬁ&m A

m&‘@lg{al’ poi nt apparatus, an oil-bath
apparat us or a Kofl er hot plate apparatus; (vi) the

gﬁ'ggg"b&gﬁt‘%ﬁﬁ gge%ng;eﬁi he formula | were
enerally proton) magnetic
resoﬂ%ﬁce ( NVRMN FP&E ragides r al  t echni ques 5

(M cbbsass Pl aditethysdlphaxidehi ne usi ng APCI or M cronass
Pl atfgfm ZMD ug, trospray); (vii) internedi ates
vvereggég genera g&‘l y characterized and purity was
asse yer chromat ography; 10 (viii) the
f ol | H@ ng abbrkydrca:h]onnsadhave been used: DWW

NN- dizogt hyl formdndpwso di met hyl sul phoxi de; THE
tetr (a;lqyéir of ur aé}chloromethane,

H,50, sulphuric acid

sat. saturated

sol. solution

h hour

d days

1t 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-Dimethylamino-gthoxy)-benzo[b] thiophene-2-carboxylic acid (2-amino-
phenyl)-amide (1)

Step 1: O-Benzoyl-5-hydroxybenzothiophene-2- carboxylic acid (2)

To a suspension of 1168mg (6.01 mmol) 5-Hydroxy-benzo[b]thiophene-2-

- carboxylic acid (Misra, T., et al., Spectrochim. Acta Part A 57 {2001) 2795-2808) in

30m] dichloromethane were added 1186mg (15mmol) pyridine. The mixture was
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MeOH net hanol ; 15 HCI hydrochl oric add; NaH sodi um
hydride CH2ClI 2 dichl oronet hane; H2SO4 sul phuric add
sat saturated 20 sol. solution h hour d days rt
roomtenperature eq equivalent 25 np nelting point
C] . MW cal c'd nol ecul ar wei ght, cal cul ated [ g/ nol]
A8Ad nol ecul ar wei ght, determ ned byPCEES2004/001045
spectrorretry [glnol] RoWe 1 30
5- (2- Di net hyl ani no- et hoxy38-benzo[ b] t hi ophene- 2- car boxy
Iic add (2- arri no- phenyl)-amde (1) Step 1:

S R A il B 1
rhmsshang) @n& addsltwithip Iﬂéhe'l‘ﬁe- regciiob oxiture watl gradddstoa,
Toam @npetature SREAIde® €05 aqﬁ&hﬁl ! dcid TR ad u%@@slﬁhase was

m&@é i B A 0 e P

mﬁ%e%@s ﬁ@T/ @@@@4/@@10415rommgraphﬁdl ednt 03113@ agd a

-

. $dithiérooah@ie/AARMED 14:1 408 0heh AETOMbthale)Adth-AR] 191 LWkl

Qé,chla%t&netalg%ze \A@s giglged 1\%4 hi n @gglfr lﬁgn[ﬁ%ct | 3‘”‘% .
5y axa*b%a@mehw&mmhw% (%)qa eddarlesssivsials, mpd35-236°C.
extracted twice with dichloronethane, the solvent of
S KA Pl A Al 0
ﬁ;? bsor st hanol 19 1 and then
di chl or orret hane/ met hanol 19:1 with
To a suspension of 598mg (2mmol) O-Benzoyl-5-hydroxybenzothiophene-2-
carboxylic acid (2) in 25m! toluene at 80°C DMF was added dropwise until the
mixture became clear. 420mg (3.5mmol) thionyl chloride were added. After 4h at
this temperature the solvent of the reaction mixture was removed. The residue was
dissolved in 20ml dichloromethane and 1.0ml pyridine and a solution of 396mg
mono-boc-orthophenylenediamine in 10ml dichloromethane were added. After
12h the reaction solution was poured on 5% aqueous citric acid. Extraction with
dichloromethane, washing of the organic phase with aqueous citric acid and brine.
The organic phase was dried over sodium sulfate, the solvent was evaporated and
the residue subjected fo silica gel chromatography (petrolether/ethylacetate 3:1).
Benzoic acid 2-(2-tert-butoxycarbonylamino-phenylcarbamoyl}-
benzo[b]thiophen-5-yi ester (3) was recrystallized from ethyl acetate to yield 790mg
(1.62mmol) as colorless crystals, mp.205-208°C (decomp.).

Step 3: {2-[(5-Hydroxy-benzo[b]thiophene-2-carbonyl)-amino]-phenyl}-carbamic
acid tert-butyl ester (4)

"To a suspension of 732mg (1.5mmol) benzoic acid 2-(2-tert-butoxycarbonylamino-
phenylcarbamoyl)-benzo[b]thiophen-5-y1 ester (3) in 30ml methanol was added
1.0mt of 2 5.4M solution of NaOMe in methanol. After 3h at room temperature the
reaction solution was poured on 5% aqueous citric acid. Extraction with ethyl
acetate, washing of the organic phase with brine. The organic phase was dried over
sodium sulfate, the solvent was evaporated and the residue subjected to silica gel
chromatography (petrolether/ethyl acetate 3:1). {2-[(5~Hydroxy-
benzo[b}thiophene-2-carbonyl)-amino)-phenyl}-carbamic acid tert-butyl ester (4)
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20

2% acetic acid) to yield 1180nmg (3. 96mmol )

O Benzoyl - 5- hydr oxybenzot hi ophene- 2- car boxyl i ¢ add
(2) as colorless crystals, np.235-236C. Step 2:
Benzoi ¢ add

t ert - but oxycar bonyl am no- phenyl car banoyl ) 10
WOB@%@

@IB! t hi ophen-5-yi ester (3) To a SusSPEARH2M0QNS
598ng (2mmol ) O Benzoyl - 5- hydr oxybenzot hi ophene- 2-
carboxylic add (2) in 25nall9¢0l uene at 80C DMF was
added dropw se until the mxture becane clear. 420ny

o “%ﬁ%ﬁd”‘% RSt abe@ll O er Bt gt sqtips O iermll pe
walorlpss prpsraly mpTa8e°G (dedospd. was 15 di ssol ved in 20n

di chl oromet hane and 1. Onl pyridine and a sol ution of

S LR o SR e oo bon Letboietlc f on
<BiRa e TRcarhagnc asid tevi-batd esten&dus citric acid.

Extraction with dichl oronmethane, washing of the

e
%w&%g -eheapbrabuic a6d toobytpcesier &) do Snd b ecetstt t o
svals ladxted deo nig’qscmﬁﬁhmgﬁﬂ:phate GREs6ney @ABRkddE)! (2YdhBREebayE-

&2 t e but ox,# Hiebon F amoﬁmenwﬁschﬂt%d ?}Drefhjx for 16h
BEHF lﬂfﬂ eéqyfouéghaﬁ Wfsﬂm%éﬁé m@cqﬂ%qu andghe
forgamcqmm,«elwaa debdter tsm:hgm ehlfhtez Yrsglverit kvab 2mgsaia)eda@d the

GaidRE |s§l§§ct&lr S d(cgl%g Inﬁh%goﬁ
ot e Wby
A{ then Ry B atyiapip w@m Fne)2-cpebomy.
s phenyh)-@fbaf G ragid( 1eri5hsmyil &stelnetsz o{72m@c i0d58mmol) was
Zblakirell 8IH colthle Q%R bonyl am no- ,
phenyl car banoyl ) - benzo[ b] t hi ophen-5-yl ester (3) in
30ml net hanol was added 1.0m of a 5.4M solution of
1¢apeS-{ZDinetindamaino-ethibrg eio [l thiophewa- 2-entienylid actde(2t he
fa88d-p ]ﬁﬂ?}@ﬁﬂ&el(gn was poured on 5% aqueous citric
acid. Extraction with ethyl 30 acetate, washing of the
orgam c phase with brine. The organi c phase was dried
dversoluenii h siddhgt &0 158mdbl VCL{ES (@aBmmﬁwbmm elﬂo:qrmd

tuaﬁmnﬂﬂmimaaeszibdrmaygm GafbBiic 4l @R

T T e

benzol b t
addedrtaap . aﬂuﬂow sqhutiomrof (saémwblczﬂ:@nat@efg?nes gxi:racuon with ethyl
RtetitERiANerkhb 00 308 solvedfrhe residue was recrystallized from ethyl acetate/

~diethyl ether to yield 35mg (0.10mmol) 5-(2-Dimethylamino-ethoxy)-

benzo[b]thiophene-2-carboxylic acid (2-amino-phenyl)-amide (1) as a yellow
solid, mp.191-193°C.
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was recrystallized fromethyl acetate/ diethyl ether

to yield 546ng (1.42mmvol) as colorless crystals,

np. 185C (deconp.). Step 4:

(2-{[5-(2-Di net hyl am no- et hoxy) - benzo[ b] t hi ophene- 2-ca
- am no}-phenyl)-carbam c add tert-butyl ester

r bonyl
wo(zgcyméllpo a solution of 77mg (0.20rmmol )  PCI/EP2004/001045

{2-[ (5-Hydr oxy-benzo[ b] t hi ophene- 2-
car bonyl ) - am no] - phenyl } -8&f bam ¢ acid tert-butyl
ester (4) in 3nl ethyl acetate was added 120 ny

um car bonat e and 36nmg (0. 25mml )
%@ﬁg‘cro et hyl )- di nethyl -am ne hydrochl ori de. The
&%ﬁvmwwpmkbmﬁ\ém@hem@ﬁdmxﬂmma@nammnd
phedyd)chniidé @) br i ne. The aqueous phase was extracted

wth ethyl acetate and the 10 organi c phase was dried

over sodiumsul fate, the solvent was evaporated and
L 2eld3- @propexyybeizofblédpheie-Hombagaphy
(edived}phemyiedatiantd aiitasbolyl @ 7) and then 9:1).
(2 {[5-(2-Di net hyI ani no- et hoxy) benzo[ b] t bi ophene-2-ca
orJyI] g1 no} - E%T& )-carbamc acid tert-butyl ester
( R PP Frkessy b i hasghens Zocechonpl bl
?héﬂ}'ﬂ caﬂﬁmﬁtaeid t&i-butyl ester (4) in an analogous manner to that described
Qol(tﬁeﬁeﬁﬂdaﬁlof’@ - Ehogi 4 benzo[ b] t hi ophene-2- car boxy

[1Tc acid (2- -am de (1) A solution of
72mg (0. 158mm|) (2 {[5-(2-Di net hyl am no- et hoxy) -
Sep203-{F- Divatipferrige-Propaty)daiydo]b]diidphede poaborylic & (3ani c
%ﬁiu% BiRh )ledgl(ﬁ(}ester (5) in 1.0M trifluoroacetic
aci d vvas stirred for 60m n at roomtenperature and
then 20 added to an aqueous solution of sodium

tﬁﬁ)c &r prepratde fromf fZBf[Sé&-ﬁrﬂﬂhﬂﬂmanﬁﬁpoﬁf)kbéhzo[B]ﬁﬂ&p%@l@e—@-n d

) step 5; w]nte solid,

r&’fﬁh‘mwa?
l@mai%lﬁf% ophene- 2- car boxylic add
(2-am no- phenyl)-am de (1) as a yellow solid,
a3 193C. WO 2004/ 069133 PCT/ EP2004/ 001045 - 20-

2
5-(gPiispprapyiaminerethoxyibenrolblihidpbemee]- tirbdiiyipiuid(@-adimar box
yhéylagiide §2- am no- phenyl ) - am de (6)

from ﬁ;ﬁl{%g?éﬂ}fmc ta qqqcp%t‘%“r tO ?ﬁﬁs%ﬁil b

Step 1: (2-{{5-(2-Diisopropylamino-ethoxy)-benzo[b]thiophene-2-carbonyl}-
amino}-phenyl)-carbamic acid tert-butyl ester (9)

(9) is prepared from {2-1(5-Hydroxy-benzo[b]thiophene-2-carbonyl)-amino) -

- phenyl}-carbamic acid tert-butyl ester (4) in an analogous manner to that described

for the preparation of (5) example 1, step 4.

Step 2: 5-(2-Diisopropylamino-ethoxy)-benzo(b]thiophene-2-carboxylic acid (2-
amino-phenyl)-amide (8)

(8) is prepared from (2-{[5-(2-Morpholin-4-yl-ethoxy)-benzo[b]thiophene-2-
carbonyl}-amino}-phenyl)-carbamic acid tert-butyl ester {(9) in an analogous
manner to that described for the preparation of (1), example 1, step 5; yellow solid.
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Step 1:

(2-{[5-(3-D net hyl am no- propoxy) - benzo[ b] t | uophene- 2-c
arbonyl]- 5 am no}-phenyl)-carbam c acid tert-butyl
ester (7) (7) is prepared from

{2-[(5-Hydr oxy-benzo[ b] t hi ophene- 2- car bonyl ) - am no] -

WO HREWYI3B - car banic acid tert-butyl ester (PEI/ERHOHIN0GS

anal ogous manner to that described for the
preparation of (5) exanptZi-1, step 4. Step 2:
5- (3- D net hyl am no- pr opoxy) - benzo[ b] t hi ophene- 2- car box

lic,add (2- 10 am no-phenyl)-amde (6) (6) is
d from

é-izﬁ%Pl'(Oﬁnﬁ'rﬁ'eﬁth) daizedb] friephenes2-cdrboxyiif 4id (Riamidtene- 2-
pldnpaiide-(80yi NO} - phenyl ) -carbam ¢ acid tert-butyl
ester (7) in an anal ogous nmanner to that described
for the preparation of (1) exanple 1, step 5; white
816 i d2-{[5rg-Mepholigriyl-efipxpxbompilb] tiophene-2-carbonyl]-amino}-
Phengh) Rirb R aaA rebiteset iPXY) - benzo[ b] t hi ophene- 2-carb
oxylic add (2-am no- phenyl)-amde (8) Step 1:
52- {[5-(2-Diisopropyl am no-ethoxy)-benzo[ b] t hi ophene- 2
Qhribargpried. o)l HedpRybooae blhpphenc 2eabon)-ouing}
plseingl-c4rBymi2 Acid By+-Husyl pit@ (14 if dn hiali¥bus manner to that described
ﬁﬁ“{e&’??@ﬁ&g%ﬁb&%ﬁ%m& |4ophene- 2- car bonyl ) -am no] -
phen f}: a

-car c actd tent-butyl ester (4) in an
anal ogous manner to that described for the

prep pﬂ(aﬁmwhdh-%ﬁ)éﬂm@hﬁ@om)mgpmeﬁﬁm ﬁéid (2&2 )
= - ool m Nno- et noxy) - benzo I opnene- Z- car
oxyi ipg?eﬁa?g)gﬁ%ggﬁgﬂ y P

m no- phenyl )-am de (8) 25 (8) is

prepared from
(1) {if Prépselibph ol2-{5-2-Yorgiotin-tyy)-etheny) obisbHibtphane.- 2-
EAERHNYdin B ANRR haf ARBILE 86" A1} S b Mliblon
ester ( n &l’ flnglll ogous . manner to a élésc_rl 5@5
pgpacg ﬁ%%%ﬂ‘a“ £4 fop thegirenatation of jsxample 1, siep 5; whitaselid. ovy
sl 166-16%0. 2004/ 069133 PCTI EP2004/ 001045 -21- Exanple
4

- 2-1 r phol i n- 4-yl - et hoxy) - benzo[ b] t hi ophene- 2- car box

%%i d (2-anmi no- phenyl)-anide (10)

7-(2-Dimethylamino-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide (12}

Step 1: 7-Benzoyloxy-benzofuran-2-carboxylic acid (13)

(13) is prepared from 7-Hydroxy-benzofuran-2-carboxylic acid (Reichenstein,
Helv.Chim.Acta, 1935, 18, 816, 826.) in an analogous manner to that described for
the preparation of {2) example 1, step 1, mp. 251-253°C (subl.).

Step 2: Benzoic acid 2-(2-tert-butoxycarbonylamino-phenylcarbamoyl)-
benzofuran-7-yl ester (14)

(14) is prepared from 7-Benzoyloxy-benzofuran-2-carboxylic acid (13) in'an
analogous manner to that described for the preparation of (3} example 1, step 2,
mp. 206°C-(subL).
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Step 1:

(2-{[ 5-(2- Mor phol i n-4-yl - et hoxy) - benzo[ b] t Mophene- 2-ca
rbonyl]-am no}- 5 phenyl)-carbanmic acid tert-butyl
ester (11) (11) is prepared from

hi oph 2- I I
WOB‘H'@{%?S Hydr oxy- benzo[ b] t hi ophene- 2- car bonyl ) - anl i no] -

I¥_carbamic acid ten-butyl ester (45CHEP2¢9#/001045
anal ogous manner to that described for the
preparatlon of (5) exanpkd24, step 4. Step

5 (2- Mor phol i n- 4 yI et hoxy) - benzo[ b] t hi ophene- 2- carb

(’ie[?:}f{?dr()%r'b i P h‘sl? rf]PgenYi}-carbaJ(n}coa)md

G‘“Zﬁ? tglestor (W8} phol i n- 4- yI - et hoxy) - benzo[ b] t hi ophene- 2-
car bonyl ] - am no} - phenyl ) - car bam c aci dter[- butyl

fg)er l Al a glnalb Q acqéf‘ » -bt hat ribed
iR el e

descabddiforehdyte ﬂmwmw}%ﬁ 893, nip. 863°€ (detd X Y| i C
add (2-am no- mnyl) am de ? Stp[ep 1: ¢ IE[S))(

;E.?Pgnégy @Q'X’F‘F of| [ ran 2- g‘%;g&(qyzlp_l c aC| d (132(y|(|1§) |

@henj'l)(c%amicemslttat-butyle’a{érmbv Chi m Act a, 1935 18, 816,
826.) in an anal ogous nmanner to that described for

. j f le 1, . 251-253C
1537 B3R 0. Dl B ohaptoaa2 2o sol-phenyh
2arbamic avid tepteitvupl peterr(b) iy hradrialogeysheinybaa AR for the
?@Emﬁwmsyﬁﬁh 1@?&&54( 14) (14) is prepared from

enzoyl oxy- benzof uf an- 2- carboxylic acid (13) in' an
25 anal ogous manner to that described for the

Step -t Pierethylan(i-etbreyirbemzofiyrars 2-enbaxylic #6 (2-amino-
gﬂéﬁ)(aﬁm(m WD 2004/ 069133 PCT/ EP2004/ 001045 -22

22 [( 7- Hydr oxy- benzof ur an- 2- car bonyl ) - am no] - phenyl } -c

2 g prepazesi f@iom (2 7-(BtRigprlethgls tngro-cticy)-$ehb)fuian-2pmepagipd

amﬂm}@amniﬁrm?i&aat&a?ﬁﬂéfepﬂkfmm%&i é Qu{épto that
ed?&rtﬁ’eﬁ%‘)n% 22110 P example 1, Tt 55 SRAS Tolid, g, 108113°C.,

ana ogous

Example 6
7-(3-Dimethylamino-propoxy)-benzofuran-2-carboxylic acid (2-amino-phenjrl)~
amide (17)

Step 1: (2-{{7- (3—D1meﬂ1y1amino«propoxy)-benzofuran—2—carbonyl]—amino}—
phenyl)-carbamic acid tert-butyl ester (18)

(38) is prepared from {2-1(7-Hydroxy-benzofuran-2-carbonyl)-amino}-phenyl}-
carbamic acid tert-butyl ester (15) in an analogous manner to that described for the
preparation of (5) example 1, step 4.

Step 2: 7-(3-Dimethylamino-propoxy)-benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide (17)

(17) is prepared from (2-{[7-(3-Dimethylamino-propoxy)-benzofuran-2-
carbonyl]-amino}-phenyl)-carbamic acid tert-butyl ester (18) in an analogous
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5 described for the preparation of (3) exanple 1, step
3, np. 168C (deconp.). Step 4:

(2-{[7-(2-Di nmet hyl am no- et hoxy) - benzof ur an- 2- car bonyl ]
-am no}- phenyl)-carbamc acid tert-butyl ester (16)
(16) is prepared from

WO 2eMPEO3Hy dr oxy- benzof ur an- 2- car bonyl ) - ar#fGTaP2004@mss } -

carbami c add tert-butyl ester (15) in an anal ogous
manner to that described-2br the 10 preparation of
(5) exanple 1, step 4. Step 5:

7-(2-Di net hyl am.no- et hoxy) - benzof ur an- 2- car boxyl i ¢ add
o B dEat SOt o AEPieon (43 Srgbl e ek Scrict O
M+-H] pal€’ & 36k bt MW Howmid Bi+1]18542) - benzof ur an- 2- car bonyl }
- am no}-phenyl)-carbam c add tert-butyl ester (16) in
20 aquogous manner to that 15 described for the
iration of (1) exanple 1, step 5; white solid,
Ap2-Risopromiamingrthag) dezofuran-2-carboxylic acid (2-amino-phenyl)-
am{®@-(B)ret hyl am no- pr opoxy) - benzof ur an- 2- car boxyl i c

- add (2-am no-phenyl)--am de (17) Step- 1:

%2- ﬁn[ 7- i 3- Di_ et hyl anmi no- pr opoxy) - benzof ur an- 2- car bony!|
tep i $ddf7-CBisepronylamine£thoayidenzafundn entbobyll-ythinelst er
phéy{chibamicacidrtapbitglesier 20)
{2-[ (7-Hydroxy-benzof uran-2-carbon)l)-am no] - phenyl }-
g?g]rab,am c acid tert - bu%%l ester (15) in an anal ogous
rie prepared Hzgm |2 Crilysiseryrhspzofiran-21sambpapl lsanion] -pienyll)
earhnpicacid tersbieyl ester (ﬁt)eipazﬂdn)alogous mafnner to th2at descritl)aed folr the
AT &gmﬂ - poxy) - benzof ur an- 2- car boxyl i c
gé‘%ga%@r@yno- gﬂp?%é%'yl )-am de (17) (17) is prepared
from (2-{[7-(3-D nethyl am no- pr opoxy) - benzof ur an- 2-
Step Borvy(2{Dizopropjlamine-eihoxy)bantvhiue-2 @6bexylie idid Rniho-

gﬁ@,ﬁg_&g@u%p an anal ogous WO 2004/ 069133
CT I%P2004/ 01045 -23 manner to that descri bed for

the preparation of (1) exanple 1, step 5; exact MN
(M)-His c prepad  Foodn 182-{ MR DiisoydopyMintibo-etBE)-Benzbadipt-e 7
arbenLdnSRA AN ABDGE LR Xk pRED 2HEM (A i SRR ©
Ao er 68 w2 F0 i preparat .

preparation of (1) example 1, step 5; exact MW
[M+H] calc’d: 396.23; MW found [M+H]: 396.2.

Example §
7-(2-Piperidin-1-yl-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide (21) |

Step 1: (2-{[7—(2—Piperidin—l-yl—eﬂmxy)—benzoﬁuan—2—carbonyl]-a.mino}—phenyl)-
carbamic acid tert-butyl ester (22)

(22) is prepared from {2-[(7-Hydroxy-benzofuran-2-carbonyl)-amino]-phenyl}-
carbamic acid tert-butyl ester (15} in an analogous manner to that described for the
preparation of (5) example 1, step 4.
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5 am de (19) Step 1:
(2-{[7-(2-Di i sopropyl am no- et hoxy) - benzof ur an- 2- car bon
yl ]-am no}- phenyl)-carbamc acid tent butyl ester
(20) (20) is prepared from
(7- Hydr oxy- benzof ur an- 2- car bonyl ) - am no] - phenyl } -

WO@%“'[‘)@M?’C add tert-butyl ester (15) in anPCikmegonsds

manner to that described for the 10 preparation of
(5) exanple 1, step 4. Step-2::
7-(2-Dii sopropyl am no- et hoxy) benzof Iran-2-carboxylic

%?ee?ﬁ {%wgf{“w%e Fo bbb beteaipscshesier an. 2

e @4 no} - phenyl )-carbanic acid tert-butyl
ester (20) in an anal ogous 15 manner to that

S50 e 080ty 5300 e
%2@2;5 2 o l:@nf acid Z;tgut)gfgzgz) in gun analoious margg;;l} that

béd e khdlpRRpika o MZQepHE; A HiteSoR; MW
ﬂ%ﬁ]%ﬂ??%ﬁ%@é Jﬂd [W@tﬁéégl/g - bce)ni)fﬁr :.m 2- car bonyl

- am no} - phenyl) carbanric add tert-butyl ester (22)
(@R_ prepared from

@%‘%@2%@‘9@%@#%3@ el Gl

ko that descri bed for the preparati.on of (5)
exan‘pl e 1, step 4. WD 2004/ 069133 PCT/ EP2004/ 001045

78&%2%3 _ -%ynr? = ! Fethoo), mﬁ%nzofzuc?g’ﬁmgl 28hxyl i ¢
eyt rhamicasid e HSYHStea e (21) (21) is prepared
from

(2 [ | an- 2+ nyl
00k g, R G0 b Bb s A P
R R L S R LN
preppation 0fdh) exbrapld ), seepdipl e 1, step 5; white solid;
exact MW [M+H] cal c¢' d: 380. 20; MWV found [ MHH] . 380. 2.
@ée%@%fz—gyrmlidin- 1-yl-ethoxy)-benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide (23)

(23) is prepared from (2-{ [7—(2-Pyrrolidin—1—yl—ethoxy)—benzoﬁuan-z-carbonyll- .
amino}-phenyl)-carbamic acid tert-butyl ester (24) in an analogous manner to that
described for the preparation of (1) example 1, step 5; yellow solid; exact MW
[M+H] calc’d: 366.18; MW found [M+H)]: 366.2.

Esxample 10

7-(2-Morpholin-4-yl-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)~
amide (25)

Step 1: (2-{[7-(2-Morpholin-4-yl-ethoxy)-benzofuran-2-carbonyl]-amino}-
phenyl)-carbamic acid tert-butyl ester (26)

(26) is prepared from {2-{(7-Hydroxy-benzofuran-2-carbonyl)-amino]-phenyl}-
carbamic acid tert-butyl ester (15) in an analogous manner to that described for the
preparation of (5) example 1, step 4.
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7-(2-Pyrrolidin-1-yl-ethoxy)-benzofuran-2-carboxylic

acid (2-am no-phenyl)- amde (23) 10 Step

1. (2-{[7-(2-Pyrrolidin-1-yl - et hoxy) - benzof uran- 2-carbo

nyI] ami no}- phenyl)-carbamc acid tert-butyl ester
24) is prepared from

pip
WO2604 f”s BHydr oxy- benzof ur an- 2- car bonyl ) - anPEBER2HONY4S) -

carbami c acid text-butyl ester (15) in an anal ogous
manner to that described-26r the preparation of (5)
exanple 1, step 4. 15 Step 2: '

ek 2. {dirn- 1= Y- et - bepzof u boxyl
aSt&?i)%éjgﬁﬁi%ﬂa%%% Sgirps S faboafic ndd s e
f -amil
(2-{[7-(2-Pyrrolidin-1-yl - et hoxy) - benzof ur an- 2- car bony
i - 24
(), O %%?ﬁ?yﬁ%ﬂnn? A5 fed Pty msiayign elost
d%f@’p’il?l 10RbENGS-crbynyl earip)evhenylkseadantc  acisl | tewbsiyl i ester
d26)G atMNalo@Gus[:Mtiﬂ}er to dlha€ dederibal for U prépifdtion O£l 1) Mitdbre 1,
PSRRI, Sad Ry (V] o d A5 MY fovnd IMAHIGE s

acid (2-am no phenyl) am de (25) Step 1:
(Examplg1] 2- Mor phol i n- 4-yl - et hoxy) - benzofuran 2- car bonyl

1(%&%"&)7%% tz%;(pr epar&gfﬁ%ﬂmﬁoﬂ’%‘gz oy et (53hiEe-

y- benzof ur an- 2- car bonyl ) - am no] - phenyl } -
carbam c acid tert-butyl ester (15) in an anal ogous

eie ol [a of ( 5)
?x"?l“ 1 Zf‘ Rt %ﬁ?{%%%%%“’@@?ﬁﬁfo%ﬂ
sPhenyl]-car b c acuite utyl ester (28)
7 ( 2- Mor phoI I n-4-yl - et hoxy) - benzof ur an- 2- car boxylic
axd o Zolafib) Oof DHARY (0208 g brom
o ol G
benz R carbamic 6‘6 wftoerawlbym c
of 105 mg petagsium ssarhonats a(nt @)3m1 d-hnnﬁrm(maﬂmﬂiw
teﬂ1 hi)The flaaioh Rd:eas hiha 1 &
a§ e i ¢ 5 aP a(f?ﬂ?fo?ﬁ%fnﬂ }E'F& 8&1];!:234 %%%I-E
?’émﬁ q»%guswo § me#}ﬁ %ﬁ_ﬁﬂ ?}E’é tate and e organic phase was dried
over sodium sulfate, the solvent was evaporated and the residue subjected to silica
gel chromatography (petrolether/ethyl acetate 2:1 and then 1:1). The product (28)
(80mg, 0.164mmol) was obtained as a colorless oil.

Step 2: 5-[2-(2-Methoxy-ethoxy)-ethoxy]-benzo]b] thiophene-2-carboxylic acid (2-
amino-phenyl)-amide (27)

A solution of 80mg (0.164mmol) of [2~({5-[2-(2-Methoxy-ethoxy)-ethoxy]-
benzo [b]thiophene-z-carbonyl}-amino)-phenyl]-carbamic acid tert-butyl ester
(28) in 1.0ml trifluoroacetic acid was stirred for 45min at room temperature and
then added to an aqueous solution of sodium bicarbonate, After extraction with
ethyl acetate and removal of the solvent the residue was recrystallized from ethyl

acetate/ heptane to yield 40mg (0.103mmol) of the desired product (27) as white
crystals, mp.167-168°C.
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Exanpl e 11 5- [2-(2-Methoxy-ethoxy)-ethoxy] -benzo [Db]
t hi ophene- 2-carboxylic acid (2-am no- phenyl)-am de
(27) 10 Step 1:

[ 2- ({5-[ 2- (2- Met hoxy- et hoxy) - et hoxy] - benzo[ b] t | uophene
- 2-carbonyl }- am no) - phenyl ]-carbam c acid tert-butyl

- WORUHBMIP28) To a sol ution of 77my (0. 20NMBEIEP2004/001045

{2-[ (5-Hydr oxy- benzo[ b] t hi ophene- 2-
car bonyl ) - am no] - phenyl } ~@&f bam c aci d tea-butyl ester
(4) in 3mL acetonitrile was added 200 ng potassium

gﬁ bcigﬂ e and 0.3nml 1-brono-2-(2-nethoxyethoxy) 15
~~The reaction m xture was heated at 100C for

FelRiMethera-sthoay)ckinrelblshippliene 2-carbhxylia acid (usmiphpbeanylias
amlided@9)ed W th ethyl acetate and the organic phase was
dried over sodiumsulfate, the solvent was evaporated
and the residue subjected to silica gel
StipdnriryfaMathopethexs)-berelblthiopheneRecarhonyl]-aminoknd t hen
Phdnyl)-chitantic il tedt-baBBoster (BPy, 0. 164nmol ) was obt ai ned
as a colorless oil. 20 Step 2:
5-1.2- (2- Met hgxy- et hoxy) - et hoxy] - benzo[ b] t hi ophene- 2car
66‘{2 yFi R;fe%?e?cﬂ %(’21 % Hﬁﬂ%’%‘?ﬂz})h&ﬁ%ﬂ@%w‘mn jobn
Fﬁgl;etrzgmrﬂaﬁﬁdzﬁi@mbl)tyh&er (4) in an a??]logou]s manner to that described

- = b st - - et hoxy] -
genzo 6#%%8@2%8@?&3%%%} -am no) - phenyl ] -carbam ¢
acid tert-butyl ester (28) in 1.0mM trifluoroacetic
MM&-&Mx;eethém-baﬁnibﬂthhﬁal hénReak lﬁﬁp]ﬁi;rf da_afdtqz.emaﬁd 25
t 8 an aqueous sol ution of sodium
kl)aihgig@g%%a?gprfter extraction wwth ethyl acetate and
renmoval of the solvent the residue was recrystallized

f(2Dris taydd frone 62-H5-62-Methpkaethotyd byize|idthidiene(Deatdafo| )
Qbnidd)HheSDLEAARY LREBUECE LLETkteR B0 l
B ;2 é C. WO 2004] 9639%33“%?%%83%%%’3@“ fa,fat
ffdp 4 he preparafion of 2? example 11, step 2; yellow solid, mp. 162-

363°C. Met ho) [ y- et hoxy) - benzo[ b] t hi ophene- 2- car boxylic
acid (2-am no-phenyl)- amde (29) Step 1:

- 1e5'1 2- Met hoxy- et hoxy) - benzo[ b] t hi ophene- 2- car bonyl

- - 5 phenyl)-carbamc acid tert-butyl ester

(798)(2-Methoxy-ethoxy)-ethoxy]-benzofuran-2-carboxylic acid (2-amino-
phenyl)-amide (31)

Step 1: [2-({7-[2-(2-Methoxy-ethoxy)-ethoxy]-benzofuran-2-carbonyl}-amino)-
phenyl]-carbamic acid tert-butyl ester (32)

(32) is prepared from {2-[(7-Hydroxy-benzofuran-2-carbonyl)-amino] -phenyl}-
carbamic acid tert-butyl ester (15) in an analogous manner to that described for the
preparation of (28) example 11, step 1.

Step 2: 7-(2-Methozy-ethoxy)-benzo[b]thiophene-2-carboxylic acid (2-amino-
phenyl)-amide (29)

(31) is prepared from [2-({7-[2-(2-Methoxy-ethoxy)-ethoxy]-benzofuran-2-

carbonyl}-amino)-phenyl]-carbamic acid tert-butyl ester (32) in an analogous
manner to that described for the preparation of (27) example 11, step 2; exact MW
[M+H]} calc’d: 371.16; MW found [M+H]}: 371.2.
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(30) is prepared from

{2-[ (5- Hydr oxy-benzo[ b] t hi ophene- 2- car bonyl ) - am no] -
phenyl } -carbam c add tert-butyl ester (4) in an

anal ogous manner to that described for the

wo%&oﬁ@%r ation of (28) exanple 11, step 1. Step 2:

Mt hoxy- et hoxy) - benzo[ b] t bi ophene- 2BGTAEPROLYI1945
add (2-am no- 10 phenyl)-am de (29) (29) is prepared
from -27-

(2-{[5-(2- Met hoxy- et hoxy) - benzo[ b] t hi ophene- 2- car bony!

] 514)}- phenyl)-carbam c acid tert-butyl ester (30)

al ogous manner to that described for the

AridMathaxysthosy)-tepmofuran-3reptbexylit acid (Zsgmino-pheiy) emidol i d,
38) 162- 165C. 15 Exanple 13 ‘
7-12-(2- Met hoxy- et hoxy) - et hoxy] - benzof ur an- 2- car boxyl i
c acid (2-am no- phenyl)-amde (31) Step 1:
i6p (1 G- ey Lbaneapyanca-tseheyyLismnabpheny-
rarhamiz-acid tdvOytylestan@4)0) - phenyl ] - car bam ¢ add
tert-butyl ester (32) 20 (32) is prepared from
-[.(7- Hydr,oxy- benzof ur an- 2- car bonyl ) - am no] - phenyl } -
K80 8 o b A2 L ogicerotyres . casbont-aiias Lol
rEhaeic atid tarklattyl daadt3)he oh fmtogbibananBeap Babdds@bed for (128)
lién éfj(zs)%!é%ﬂﬂéh PP 2

- (2- Met hoxy- oxy) - benzo[ b] t hi ophene- 2- car boxylic
acid (2-am no- phenyl)-amde (29) 25 (31) is prepared
Stepi 7-(2—Methoxy—ethoxy)—benzoﬁxran-z—carboxy]ic acid (2-amino-phenyl)-
laidel(33)[ 2- (2- Met hoxy- et hoxy) - et hoxy] - benzof ur an- 2-
car bonyl } - am no) - phenyl ] - carbam ¢ aci d text-butyl
ester (32) in an anal ogous nmanner to that described

i) WAl bt ML LA n e S
n DC@itamst acid fdre- L AR ou to

00 ]?7 3. PCT/ EP2 001045 -27/- f? 4

4‘Z h 39538?%‘3&8%%% o3P b MY TRE+E e

Jops:
éﬁwa%éwﬁ]@ﬁ?—@e (33) Step

1: (2-{[7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car bonyl ] - am
BRem ALY ) -

5-(2-Methoxy-ethoxy)-1H-indole-2-carboxylic acid (2-amino-phenyl)-amide (35)

Step 1: {2-[(53-Allyloxy-1H-indole-2-carbonyl)-amino]-phenyl}-carbamic acid tert-
butyl ester (36)

(36) is prepared from 5-Allyloxy-1H-indole-2-carboxylic acid (Moody, C.J., J.
Chem. Soc. Perkin Trans. 1 (1984) 1333-1337; Julia, M., and Lallemand, ].-Y., Bull.
Soc. Chim. Fr. (1973) 2046-2057) in an analogous manner to that described for the
preparation of (3) example 1, step 2; mp. 171-172°C.

Step 2: {2-[(5-Hydroxy-1H-indole-2-carbonyl)-amino]-phenyl}-carbamic acid
tert-butyl ester (37)

To a solution of 3370mg (8.27 mmol) {2~[(5-Allyloxy-1H-indole-2-carbonyl)-
amino]-phenyl}-carbamic acid tert-butyl ester (36) in 100ml methanol was added
5ml water, 750mg Pd (10% on C) and 300mg p-toluenesulfonic acid. After heating
at reflux for 6h the reaction mixture was added to a 1:1 mixture of brine and
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5 carbam c add tert-butyl ester (34) (34) is prepared

from

{2-[(7-Hydr oxy- benzof uran- 2- car bonyl ) - am no] - phenyl } -

carbami c add tert-butyl ester (15) in an anal ogous
manner to that described for the preparation of (28)

WO L3138 11, step 1. Step 2: PCT/EP2004/001045

7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car boxyl i ¢ add
(2- ami no- phenyl )- 10 ami d®-(33) (33) is prepared from
(2- {[7 (2 Met hoxy- et hoxy) benzofuran 2-carbonyl ] -

t.- but { 4
S OBEEY il AR ol el e
pretfratnd rF lr(eénrg@;@aalm% Were wgshep with biags tdrikd\ofreut-H|
BlajSO, dind fiBehted1der bAlitd AUe dolfrdt Mlai re3ofed andl EheEéadiiR! Wasl5

_%ﬁ%:ﬁ% i'&ﬂf&ﬁ d@i@g%ﬁé@&&@xﬁﬁox fahe 235 %-{65-

ey rarhamic reid- prncbityl) esierr ba
(A7% wastectystallized fibnt didthyd smemfpeeraﬁe)ﬂu(r%)lem azwh?qamﬂmbno m

' éaﬁ,l,]jsydﬁ)iyyo@'(hécggg O%rcar boxylic add (M

Chemi Soc ans. 1 (1984) 1333 1337 Juli a,
, and Lallemand, J.-Y., Bull. Soc. Chim Fr. (1973)
219146-—(2-6W-Mﬂhm-edrwy)eljbuﬂomon?@-amhﬁu—pﬁaﬁrgr i bed

EQbhankib Bcid of (3) exanple 1, step 2; np.
171-172C. ﬂfsttﬂgﬁﬁ@&éﬂﬁs)

-J2-[ (5- Hydr oi Ey | H i ndol e- 2- car bonyl ) - am no] - phenyl | - -

(B8 mipceparsidd2- [&Selﬁxdrdnmm indeltércath'bii}l) -2minbpphensipcarbirnie  of

: WQ&@bﬁ 1 &Zer”ﬁp er tcll that described for the

é’fﬁ’%é cﬁ%le}‘; lﬂ%a%f’% ng fgrtogﬁtyl ester (36) in

100111 met hanol was added 5m water, 750mg Pd (10% on

:ms:i 6By Rth oy H EHLGiR1S lﬂﬁﬁ.} ng at
dlt Eggj(;f or 6h t hdgwr-leact | %ﬁﬁgrﬁ&%xﬁde&\%?%g% cy a l:1

of brine and WO 2004/ 069133 PCT/ EP2004/ 001045
-28 saturated NaHCO3 sol uti on. The aqueous phase was

€35) I &Ct éﬁ: ce- Y[Bi(tlhﬁtﬁbkir—ethaﬁﬁllﬁtﬁdé‘lél@ chfdBn dﬁpsmi'heﬁd

Eé\%@gﬁ‘%an PR IBEEOICONT ol i a0 arRBical e fpamec
réh@pzpppéaqoggf ER7 exgmple 11 step 2; exact MW [M+H] calc’d:
325 153 MW found [M-+H]: 326.3.

Example 16
5-(2-Hydroxy-ethoxy)-benzo[b]thiophene-2-carboxylic acid (2-amino-phenyl)-
amide (39)

Step 1: [2~({5-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-benzo[b) thiophene-2-
carbonyl}-amino)-phenyl]-carbamic acid tert-butyl ester (40)

To a solution of 96mg (0.25mmol) {2-[(5-Hydroxy-benzo[b]thiophene-2-
carbonyl)-amino]-phenyl}-carbamic acid tert-butyl ester (4) in 5m! acetonitrile was
added 120 mg potassium carbonate and 0.3ml (2-bromoethoxy)-tert-
butyldimethylsilane. The reaction mixture was heated at reflux for 90min and at
85°C for 2h and poured into 5% aqueous citric acid. The aqueous phase was
extracted with ethyl acetate and the organic phase was dried over sodium sulfate,
the solvent was evaporated and the residue subjected to silica gel chromatography
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subj ected to silica gel chromatography
(petrolether/ethyl acetate 2:1). {2-[(5 5

Hydr oxy- | H i ndol e- 2- car bonyl ) - am no] - phenyl } - car bam c
add tert-butyl ester (37) was recrystallized from
diethyl ether/petrol ether to yield 1265ng (3. 44mmuol)

WORHNAEER3| s, np. 197C (deconposition). St epCIBEP2004/001045

(2-{[5-(2- Met hoxy- et hoxy) - 1Hi ndol e- 2- car bonyl ] - am no}
- phenyl) - carbam c acid t29{-butyl ester (38) 10 (38)
IS prepared

Fisianiethet o ol g b, Sy I h e o
nitanplexy)tethoxyldienzhdbltiriopiede-2-oarbodyl -arnpine)ppitenyl] -catbaafic ( 28) ,

ees.ae@ml Ester(u®R63kng, Bl Sinrtol btained as a colorless solid.
5-(2- Met oxyrs%t ﬁoxy 1H | n%l())rngOZ carb a?)?(‘):/ol?rgssg?:]}

(2- am no- phenyl am de §35) 15 (35) is prepared:

' §EP{2{ B (2 Hy Wbbmﬂv thipphéneeletagbogylivarid (yhinearn no}

vhélybalide @9y bami ¢ add tert-butyl ester (38) in an
anal ogous manner to that described for the

preparation_of (szmexarrpl e 11, step 2; exact MW ][ MtH|
d4l & sejution3 0 55mg ( ﬂmm)d{q (A R-(ter DBIyB dinettgiilangdoxiB 20
5ﬂab£y]m¢didwnqihla@w)m HRRIEBBbadni adid Pt bikifl

L e T ——
lreb@\eywlx@m ) stifried at topmctamperatics
am uh dndrpbﬂﬁdlixytb beifié. Ghe aduidbusTshase w4alekicicea ﬁﬁth eagmetate
Eié%*ﬁﬁﬁédm fﬁ“{*%@ wf%‘é%@@“% 10 RS RAE R e,
(Ti)? enfiyivas, CEPeTHad F"Fde %§$1d§9d@d(2lﬁ@-(h@Ymgh¢ﬂh
(beutizo (i} 2 epheviec - Carilyl Hairkvs} plered)aibinid dﬁdtterbbutyl ers]ter ‘tmésd
AT i e e ]
Bb, 9o e AP 28 Qe sffed éw@oaauesﬁsaéelum of sodium
dichrbandte dAfivr tekiretitey withcgtiyh kectan dnd Ren@EI0eMthe sias thenas

Gl UChocRRURIN Bobi A BN
R Wl e b

amino-phenyl)-amide (39} as a white solid, mp. 215-216°C.

Ezample 17
7-(2-Hydroxy-ethoxy)-benzofuran-2-carbozylic acid (2-amino-phenyl)-amide
(41)

Step 1: [2-({7-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-benzofuran-2-
carbonyl}-amino)-phenyl}-carbamic acid tert-butyl ester (42)

(42) is prepared from {2-[(7-Hydroxy-benzofuran-2-carbonyl)-amino]-phenyl}-
carbamic acid tert-butyl ester (15) in an analogous manner to that described for the
preparation of (40) example 16, step 1; exact MW [M+H] calc’d: 327.13; MW
found [M+H]: 327.0.
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(petrol ether/ethylacetate 4:1 and then 9:1).
[2-({5-[2-(tert-Butyl-di nethyl -

si | anyl oxy) - et hoxy] - benzo[ b] t hi ophene- 2- car bonyl }-am n
0) - phenyl ]-carbanmic add tert-butyl ester (40) (63rrg,
0. 11 6nmmol ) was obtained as a colorless solid. Step 2

WOZ0B6YEdr oxy- et hoxy) - benzo[ b] t hi ophene- 2PCExm M PbIRS

acid (2-am no- 5 phenyl)-amde (39) To a sol ution of
55ng (0. 00mmol )
[2-({5-[2-(tert- butyl dlnethyl si | anyl oxy) -

haxyls penzo bo yI} am no) - phenyl] c
S bﬁ f‘L Lﬁ%m arpoggic gciq (Zygmino-ph
taétld%(ﬁy)drofurane was added 38rrg (0. 120mml ) tetra n-
but yl anm)nl um fluoride. The reacti on m xt ure vvas

rr d [ enper to
glﬂ) 5 eeIJaure eoﬁs pHa @%&‘% 3}&!’? FFgPXY
é’é@ﬁoétf@-z‘aﬁhom’ﬂ@ﬂ@m l]-orparic acigh tmisbsylwmee(%hmmd
hhhlﬁ@uélﬁﬂnﬁ& tBatQlesibed bk wap%éﬂmfaﬁa@af BHRamflk Y& Rep YRS

f§ and the residue of

%@?F{% (32 "Hydr oxy- et hoxy) -
benzo[ b] t hi ophene- 2- car bonyl ] - am no} - phenyl ) - car bam c
Btamplens - butyl ester was dissolved in 1.0n1l
tal dyf K ' T CL.i mxt re.was, ,S red
S T e
aqueous sol ution of sodium bicar bonate After

@xdprlam({m -{ort-Bugl- Meﬂﬁbﬁhﬁﬂmﬁﬁoﬁqmﬁhol@-ﬁ chibBnyl}-

]{?ﬁﬁ Q“ﬁ aI I'ized from et hyl
-acet at e?lwgl et det er t y| e 17rrg (0. 052mmol ) of
5- (2- Hydr oxy- ethoxy) benzo[ b] t hi ophene- 2- car boxylic

448 {s2preparichdroph @WS)H;&M:@*&H ~ih8gle-3Scadboit)-hrfin Phhesyl}-NP -
%11%31%{13@&1 te%QbLﬁfl%Eﬂaj (B7 i n 4 gl%alolggus Iaanner to that flescnbed foa the

n-2-carpoxylTc¢ aci
éﬁ_jﬁ‘b %ﬁ‘éﬁ%ﬂj‘ﬁ% 1.(41) Step 1:
[2-({7-[2-(tert- Butyl di met hyl - si | anyl oxy) - et hoxy] - ben
Bedpak §.02-Rydr6R)- REYY-1 HARIR). faﬂgﬁﬂ d
telrP (OZ egj’tr er 42) 25 (45?9&@%% ecf)(gr ?he%?f)
‘? Hydroxy benzof ur an- 2- car bonyl ) - am no] - phenyl } -
carbam c acid tert-butyl ester (15) in an anal ogous

(88) e rpréparear{at({si@sciéﬁ-bﬁgl-&ﬁ{e 1Dy ngé}h%&]-?ﬁ _}H(ﬁoéé—éo)

e e exact

AR PRSPl S, b 5 Pt P o 3 PR
manner to that described for the preparation of (39), example 16 step 2; mp. 222-
223°C.

Example 19
[2-(2-Amino-phenylcarbamoyl)-benzo b} thiophen-5-yloxy]-acetic acid (45)

Step 1: [2-(2-tert- Butoxy‘carbonylammo-phenyicarbamoyl)-benzo [bithiophen-5-
yloxyi-acetic acid tert-butyl ester (46)

To a solution of 9%mg (0.25mmol) {2-[(5-Hydroxy-benzo{b]thiophene-2-
carbonyl}-amino}-phenyl}-carbamic acid fert-butyl ester (4) in 3ml ethyl acetate
was added 140 mg potassium carbonate and 60mg (0.40mmol) tert-butyl
chloroacetate. The reaction mixture was heated at reflux for 16h and poured into a
saturated aqueous solution of ammonium chloride. The aqueous phase was
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-30 Step 2:

7- (2- Hydr oxy- et hoxy) - benzof ur an- 2- car boxylic acid
(2-am no- phenyl)- am de (41) (41) is prepared from
[2-({7-[2-(tert-Butyl-dinethyl-silanyl oxy) - et hoxy] -
benzof ur an- 2- car bonyl } - am no) - phenyl ] - car bam ¢ aci d

WOt yl ester (38) in an 5 anal ogousPCHERER/041015

that described for the preparation of (39) exanple 16,
step 2; np.182-183C. Exasati Pel8
5- (2- Hydr oxy- et hoxy) - 1H-i ndol e- 2- car boxyl i ¢ add

2- 43 t 1

%?%fge”" P ekt iy raani phase Pesiadm s e

ithrwlventowag avaporspdiand 1l msidueoybjptiehtplsilica gol bvhatogeiphly
detit/¥thyle Sctite (4414.) Thé Prodult BLORA &5 f%cgﬁgta]hﬁgn ﬁofn

v it e e o,

wherylprberoyivhenzelbdtbiopherds-flory)wttic i pet-buiyb nestmf (4&)0)

exRIget@ 16, step 1. Step 2:

5- (2- Hydr oxy- et hoxy) - 1Hi ndol e-2- car boxyl i ¢ acid

(52 am no- phenyl )- 15 am de (43} (43) is prepared
#0(; B-@Amipephegleasprmeylirbenaglbithiophanyi-Pasyl-aettioesig] - 1H

|(mjol e- 2- carbonyl } - am no) - phenyl ] -carbam c acid

tert- butyl ester (44) in an anal ogous nanner to that

descrjbed for the preparation of 239), exanpl e 16,
epSOEH%p o> 2 A8mg) 3 €0-0%6gmmth 2« 216 t-Batograrbonylamino-

mmm-bwb@mmmb@ﬁaﬁmmummﬁw ey {asnaet |

[20-?[%i -ter %)ac%ctega%c%ars Sgﬁfﬁ gtmmr? 0- Fﬁnepr%/ﬁmﬁrfﬁra% ’fﬂ MNZO[

B}H‘%‘%b’ﬂ‘éﬁ-‘s@s adfed dnopwise andcandcthey presipitated, col purégq evstdls 6)

Wareaﬁlswédmﬁ ol wish&b toe( Wit wirsiodnd four times with diethyl ether.

(% é@ﬂ%@n"ﬁob@” oA entrogt o

(“& CF‘ﬂ OPpoEtiondas added 140 ng potassi um
car bonat e and 60ng (0.40mmol ) tert-butyl
qiihppeasct ate. The reaction m xture was heated at

ured into, a_ saturat ed agqueous
41( #‘Pb‘f? ’aﬁ’ﬁ%ﬁ’?‘lf& &Yloxperceinsidid”)phase was

Step 1: [2-(2-tert-Butoxycarbonylammo—phenylcarbamoyl)—benzofuran—‘]—yloxy]-
acetic acid tert-butyl ester (48)

(48) is prepared from {2-[(7-Hydroxy-benzofuran-2-carbonyl)-amino)-phenyl}-
carbarmic acid tert-butyl ester (15) in an analogous manner to that described for the
preparation of (46) example 19, step 1, mp. 144-145°C,

Step 2: [2-(2-Amino-phenylcarbamoyl)-benzofuran-7-yloxyl-acetic acid (47)
(47) is -prepared from [2-(2-tert-Butoxycarbonylamino-phenylcarbamoyl)-

benzofuran-7-yloxy]-acetic acid tert-butyl ester (48) in an analogous manner to
that described for the preparation of (45) example 19, step 2; mp.: 208-210°C.
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WD 2004/ 069133 PCT/ EP2004/ 001045 -31 extracted with
ethyl acetate and the organi c phase was dried over
sodium sul fate, the solvent was evaporated and the
resi due subjected to silica gel chromatography

wo&&gtrolether/ethyl acetate 4:1). The product fraction

049%88r ystal | i zed from heptane/ di et hyl BETER20041001945¢] d
57mg (0.114mmol ) [2-(2-tert-Butoxycarbonylam no 5
phenyl car banoyl ) - benzo[ bj-8ht ophen- 5-yl oxy] -acetic acid
tert-butyl ester (46), np.166C. Step 2:

- ( 2- Am no- phenyl car banoyl ) - benzo[ b] t hi ophen-5-yl oxy]
!E%a‘-?&éqi%gnaci d (45) A solution of 48ng (0.096mmol)
(2% sminorphepyleashamey) i3 Frindakd-ploxy)-beetic acid (49)
phenyl car banoyl ) - benzo[ b] t hi ophen-5-yl oxy] -acetic acid

" | 46) 1. . trif . t] dd
SER 1P B RbS bt antile plonirbrpy RS Slorr
aeptis adid terflostyhgeter B0ded dr opwi se and and the

precipitated colourless crystals were filtered off

Sglt%t %@iﬂ???%&e\#‘}ﬁ? égﬁﬁ'{%@g{%ﬁg olL-aycrarbtoin -gnnvﬁlio}-{a]henyl}_
[arbrte Al frat-BiEsstric@r)in b gnalaspies g tolthas gesctibed foritox y |

lprel:&aggedsﬂ (86)agarablé ¥h step Ipnpl M3 (ddesmpaamishy.i on) . Exam
ua

2- (2- Am no- pheny] car banpyl ) - benzof ur an- 7-yl oxy] - aceti
%teaéf G—Af'ér]mm@ f?vhc?rbflzoxlki/&l@mol-&vloxﬂ—aceﬁc ackd (49)
But oxycar bonyl am no- phenyl car banoyl ) - benzof ur an- 7- yl ox

Yio) fiC b%e@cﬂr&nt ﬁ[(b-'tQ'U—BM’Joxﬁ%gﬁyla({égg-pﬁgny‘céx%lmci)ﬁ)-IH—

RI r rom i
{"%F"F? loggicfcets sk HrohiH sten (302 i @ yanylogaws mejmngmiontant -
claschibadl doradiet tpesphration yf &5) amxarfilb) 19, Nstep) 2NBp.O GLPIG°C
q@é@gﬁlﬁosﬁgﬂg_hat descri bed for the preparation of (46)
exanpl e 19, step 1, np.144-145C. Step 2:
[ 2- (2- Ami no- phenyl car banoyl ) - benzof ur an- 7- yl oxy] - aceti
Examiple2217) (47) is prepared from

plien )28)

[52pfridih 2Ly tmEHES) BEDH MRIh R B ARG I SR PR
b n(&gggr an-7-yl'oxy] -acetic acid tefrt-butyl ester
[

nal ogous manner to that described for the
preparation of (45) exanple 19, step 2; np.: 208-210C

\862p 204 D (9 E35- Pk B2A ML Bfcphene-2-carbonyl)-amino}-
phenyl)-carbamic acid tert-butyl ester (52)

To a solution of 77mg (0.20mmol) {2-[(5-Hydroxy-benzo[b]thiophene-2-
carbonyl)-amino]-phenyl}-carbamic acid tert-butyl ester (4) in 3ml ethyl acetate
was added 200 mg potassium carbonate and 56mg (0.22mmol) 2-
(bromomethyl)pyridine, hydrobromide. The reaction mixture was heated at reflux
for 10h and poured into brine. The aqueous phase was extracted with ethyl acetate
and the organic phase was dried over sodium sulfate, the solvent was evaporated
and the residue subjected to silica gel chromatography (petrolether/ethyl acetate
3:2) to yield (2-{[5-(Pyridin-2-ylmethoxy)-benzo[b] thiophene-2-carbonyl] -
amino}-phenyl)-carbamic acid tert-butyl ester (52) (80mg, 0.168mmol) as
colourless crystals.
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[ 2- (2- Am no- phenyl car banoyl ) - 1H i ndol - 5-yl oxy] - aceti c

acid (49) Step 1

[2 (2 tert - But oxycar bonyl am no- phenyl car banoyl ) - 1H i nd
yl oxy]- acetic acid tert-butyl ester (50) 5 (50)

wo F%""B‘?%Bar ed from PCT/EP2004/001045

{2-[ (5-Hydroxy-1Hi ndol e- 2- car bonyl ) - am no] - phenyl } -
carbamic acid tert-butyl -8ter (37) in an anal ogous
manner to that descri bed for the preparat| on of (46)

COo |t|on) Step 2:

%E&’r%k no 8 g’%ﬁ%‘ﬁ?@g&‘%ﬁ?‘? (o (il 055’]’5? peid (Zraminen ¢
#Ad) is prepared from

[2 (2 tert But oxycar bonyl am no- phenyl car banoyl )-1H 10

i nd | o ti cid.tert.-but ster. (50) in an
A %T“Ea% A?%LZZ?* ﬁt%emmoatscoh ottt o5 - Mmethoxy)-
S&%@g‘? RYsn%? ca(rhw etpg)Hrhenyd)-cashagyic 2acidnptert-buigh GGter
((dﬁaﬂmﬂltﬁﬂmbacem w9 s@rreilfor 45min at room temperature and

bl M el sl tﬁ;fixﬂ pPEARA Bl BLORAGRE: Fridlon it ' ©
(%"J’? f‘% |fatnﬁ %//ﬁhﬁé‘tlt'ﬁé'k Be. Wﬂg ]rcoms@ﬂh@h@om ethgt bo
ragdtite smyield P3mp @88 nhchel} B-(Paidie-2§lthdhdx@)-benBd[b Mhiofithes-

Ec%%%) ( -EEQ I—ﬁ%%é(ﬂyh% n%ngP k?%ﬁg{gghene OL > mp. 205-207°C.

car bonyl ) - am no] - phenyl }-carbam c acid ten-butyl ester
Baamble23m ethyl acetate 20 was added 200 ng

FOP9S &b YL EhBE/BEE: 915191 -3 Z%mna?}ﬂn Z -ami
&?igom)rret hyl ) pyri di ﬁe gﬁg%xérgm P Elt) fl%’f‘]de
ture was heated at refI ux for 10h and poured into
brine. The aqueous phase was extract ed with ethyl

Jep ﬁt[?-mmym{eﬂﬁ YbeB DR En YRS (5, ﬁﬁgm@ﬁgﬁheggﬁl_i um

suI at e ven S evaporate rest due
ﬁ%’a%'ttsgt‘t b t‘t‘i%sé)a chr omat ogr aphy

(petrol ether/ethyl acetate 25 3:2) to yield

(Ba){ i FréAvedi Hbh- 2= [W é@hﬁb‘bﬁt}?gﬁ Eg%ﬁﬂ?ﬁr bo

%W"m gt a%%s%t)fﬁéli’ R LR

m&vae@g 62> ErrEip 00 4tap0l G4Et MW [M+H) caldd: 460.19; MW
found [M+H]: 460.0.

Step 2: 7-(Pyridin-2-ylmethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide (53)

(53) is prepared from (2-{[7-(Pyridin-2-ylmethoxy) -benzofuran-2-carbonyl}-
amino}-phenyl)-carbamic acid tert-butyl ester (54) in an analogous manner to that
described for the preparation of (51) example 22, step 2; mp.: 105-135°C.
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-33 Step
2:5-(Pyridin-2-yhnet hoxy) - benzo[ b] t hi ophene- 2- car boxyl
ic acid (2-am no- phenyl)-am de (51) A solution of
72mg (0.151mmol ) of (2-{[5-(Pyridin-2-yl methoxy)-
benzo[ b] t hi ophene- 2- car bonyl ] - am no} - phenyl ) - car bam c

WO OBt - butyl ester 5 (52) in 1.0l t rRCVErPRIGEIEET C

acid was stirred for 45m n at roomtenperature and
then added to an aqueous-3%bl uti on of sodi um
bi carbonate. After extraction with ethyl acetate and

ienDYg! of the solvent the residue was recrystallized
yl acetate to yield 33ng (0.88mmol)

5~(2-Bydicaty-athgDpemmfiran ) ratbexyliofdy] CrindpdipharyD-amide (55)

car boxylic acid (2-am no- phenyl)-am de (51) as white

207C.
38 sl ool [Phrosadieenf¥isn o R b benalh b apicrsd et o
PEthﬁmﬁﬁ henyl )-ami de (53) Step 1:
(2-{[7-(Pyridin-2- yhnethoxy) benzofuran-2-carbony|]-am

'ggg\%.e&e SRt GRORATLS 5300 bELLRRM Y b ackdOlver,
et A bﬁﬂﬁa é’barmefpwfl (18P 27 i34 sod gl thienylsklopdeny | } -
carbamc acid tert- butyl ester (15) in an anal ogous
' { f
Wﬂ%‘*ﬂd § 708 £l Thi 1[;% HOPRERES T abelt),
tolveng \fem_p.ﬂ‘l ed@@g qyapoggtgip again. The residue was dissolved in 50ml
AicKlotdrythatle And2. Mh]‘@hﬁihxyﬂd bmnmwggmaa cpnrdmwl iéﬁn@-CI d
rom

§ : ?S&mﬁgﬁﬁ#f 3&¥L §é%%ﬁ%% ﬁ?ﬁﬁ' ca?@% ik

PresipEe W@@Fﬂééﬁﬁ@ afeﬁ afhyer gasgieera fir 54:;09 n
afi cabahgy gmranmﬂm n{eﬂ(a-momaienzdiwmmdnﬂpﬁmmbp;;hmyl}-

ST aca ot Tl gl

todhe regidue The prgasiy phise Was Weshed
(2ehhi%h aqueptmodityic reidndatbeatébiuenstsediuh: bicarbonate solution and
ia%x& bt BHEND/eP RA0] 0B HEER PP YAded W eROIoLRE Wl ket &1

mc¢ ad
so vent was evaporated to give another 1000mg of (2.32mmol) of {2-[(5-Bromo-

benzofuran-2-carbonyl)- ammo]-phenyl}-carbamlc acid tert-butyl ester (56).

Step 2: {2-[(5-Vinyl-benzofuran-2-carbonyl)-amino]-phenyl}-carbamic acid text-
butyl ester (57)

To a mixture of 2027mg (4.7mmel) {2-[(5-Bromo-benzofuran-2-carbonyl)-
amino]-phenyl}-carbamic acid tert-butyl ester (56) and 289mg (0.25mmol)
Pd(Phz)s in 40m! toluene were added 1.84ml of a 5.4M solution of sodium
methoxide in methanol and 957mg (5.2mmol) vinylboronic acid dibutyl ester and
the solution was heated at 90°C for 3h. The reaction mixture was poured on 5%
aqueous citric acid. Extraction with ethy} acetate, washing of the organic phase with
brine, The organic phase was dried over sodium sulfate, the solvent was evaporated
and the residue subjected to silica gel chromatography (petrolether/ethylacetate 2:1)
to give 1530mg (4.04mmol) {2-[(5-Vinyl-benzofuran-2-carbonyl)-amino]-
phenyl}-carbamic acid tert-butyl ester (57).
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butyl ester (56) 5 A mixture of 5290ng (21.95mmol )

5- Br ono- benzof uran- 2-carboxylic acid (Onen, C P., et

al., J. Pharm Pharmacol. 51 (1999) 427-434) and 20nil

thionyl chloride was heated at reflux for 4h. The

excess thionyl chloride was evaporated, 20nl tol uene
WO 063 ed and evaporat ed again. The resPEU/ER2RG01045

di ssolved in 50m dichl oronet hane and 2. Onl pyri di ne

and a solution of 4373ny @51 Omol ) nono 10

boc- ort hophenyl enedi am ne in 30nl dichl oronmet hane were

off andH %ﬁ%@;ﬁ&ﬂﬁ%ﬂ%ﬁ%&ﬁﬂ]me g'ag‘e‘f :rts?rg?op

{2 [(5 Brorm benzofuran 2-car bonyl ) -am no] - phenyl}

CRIDAAME 0§ 4i’n eadaonﬂ.&my gg?t\gﬁyi %%L%ﬁ 30 Lo

t AT at
UE M R e e o
W SHEN ihSTHE wds sthvedoat) vicfortth. Aisbliien éﬁﬁﬁﬂlg memh alegflwater

e A08s] aﬁﬂdduﬁmfékvﬁl& %orsﬁhﬂsﬂ AN TR0 gegd%)r ' .BS%QO'

dri ne were a

el g o I cremapeimoni éwgplwt was
aeieRorated 13@”@30‘&&‘(@33 Zﬂmﬂ)fd oto { 2ilifa( SgeBr @hfmatography

E’n'-‘cﬂéth'e”rﬂ: Redelé DONY QL3BRERY!(3-1535 Rl iy %&91)
{b%rt Pgt rf’fﬁ%s rafg‘f’ Eﬂ‘?‘“ﬂ %ﬂéﬁ"d’?}ﬁ%“}tﬁrﬁ“ﬁ’éfﬂeﬁﬁyl }-car

bam c add tert- 20 butyl ester (57) To a m xture of
m@ma(m bthylf-BedzbRrdAL RERbRGRLLdAb @ﬁ{,{i onyl ) -
%@d@e )8 Y cgr bam c acid t%r?t butyl est gG) and

f 25mm|) Pd(Ph3)4 in 40nl tol uene were added
1. 84ml of a 5.4M solution of sodium nethoxide in

(iRt Iaa.mluoanﬁt 9&5@&0 [ $pnnatp| (2-{15.- @W{ﬁ@&ﬁ naf 15|
SRS bl B 45, i B

B of €=Mc?ﬁluﬁm pf BEhip| diersne. The reavtionias gtimdéd 4t156°C
dbgf&n The pdieatwii dripordiéd, BiﬁylaéEBt@e ﬁis@aaédcmahﬁé é{iﬁé l%é ed
@rwaﬁ&ggﬂm ﬁﬂé&@& ?%1&&? soaio Vﬁcarboéiafc' 45 Sg_gﬁh

I esi e su
d cyereksor é’ihﬁ;?? K (eegp éem@ﬁ to giye @ﬁme (.a. B59rgol) 5-(2-
(Hli’dﬁmﬂ!*ﬁﬁ)’)) ~Hezoffulrin-icabibxylie idd (2 draino Ph é‘rt@l)thﬂﬁ&'é S)a 0] -
Ste

2004/ 0%133 Pé??grg%’g%&%ﬁ EH’ yl ester (57).
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Step 3:

(2-{[ 5-(2-Hydroxy-ethyl)-benzof uran-2-carbonyl ] - am no}
-phenyl)- carbamic acid tert-butyl ester (58) A
solution of 114ng (o.30mmol)

%}2?- %5- Vi nyl - benzof ur an- 2- car bonyl ) - am no]j -
WO ¢

I3-carbanmic acid tert-butyl ester (ET)EP208400104FTHE
and 1.4m of a 0.5Msolution 5 of 9-BBN in THE was
stirred at rt for 4h. A s@bution of 86ng NaOH in 0. 6nl
wat er was added and stirring was continued for further

Bst of RGerl,£8ct i Oon m xture was washed with brine and
?’ﬁ'e—OT‘ga'mT phase dried over sodium sulfate, the
sol vent was evaporated and the resi due subJ ect ed to

i&ﬂlsi)sldﬂ. geeﬂ mpmm&gﬁapbusa e(Flﬁ‘i(ng Qllﬁ% %Hf‘l )

to oxy et hy

%&benzo @Fg%*%g%;f; - am no} - phenyl ) car bam c acid
ester (58). Step 4:

531’((297&|g$m oxy- et hyl ) - benzof ur an- 2- car boxyl i ¢ add
sphenyl ) - ami de (55) To a solution of 75ny

@%%g I) (2-{[5-(2-Hydroxy-ethyl)-benzof uran- 2-
2ani no} - phenyl )-carbamc acid tert-butyl

dRE67058) in 3m THE were 15 added 18921 of 4M

$04séah] @ NetQf, H;Qn & G988 P00  RE7E£ACt | ON was st i rred
sol ve&iﬂv&a

@SCX&?@%&% s eva or at ed,

r?Wf 1ed2 vas
Jdalid b amltﬂlemamdﬂ &it. bl Bpacchim. Eousmm@mc;mbo nat e

20k .00 BIUGecROUAG. RAEbrtl 5PGRSHOSNAREOL. The sol vent

ﬁ@%],éim%%#omggr@ggﬁg{%& car boxyl iC ;gl d

(Mocslyi Gb,JpBleny Syc. amma"ragsa)agwm 1320 MWcalc'd
Méfﬂ CPZQJal ]JZPhaM{\/lfh@HE!éiof. M*{fbggf) %%.%3]4 WO 2004/ 069133
S5

Solog £ UAES i b 55 O

Meichenstein, Bole1Ghirg, Aaetw(lm)sxsle) pp. 196 and
1456' 1457 5 DE-A 2 062 265 EP 0 974 576 EP- A0242851
EP-A 0 847 992
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FR 2 167 954 10 Hassan, H., et al., Indian J. Chem
39B (2000) 764-768 Houben-Wyl, Methoden der

organi schen Chem e, Vols. XV/1 andXvl2 Julia, M, and
Lal l emand, J: Y., Bull. Soc. Chim Fr. (1973)

2046- 2057 Msra, T., et al., Spectrochim Acta Part A

WOZ0MIBIEE1) 2795-2808 Mol |, It, et al., Z PCIYRPA04/061045

(1977) 133-134 15 Moody, C.J., J. Chem Soc. Perkin
Trans. 1 (1984) 1333-133%376Oaen, C. P., et al., J.
Pharm Pharmacol. 51 (1999) 427-434 Rastogi, It, and
Sharma, S., Indian J. IC:h Sect B, 21B (5) (1982)
485- 487 Rei chenst ei n, TR mEfm co. Acta 18 (1935)
816, 826 WD 2004/ 069133 PCT/ EP2004/ 001045 -37 Pat ent
a. ai Axompound of fopgackadd of formula | ~\ ORO_ X HS5
H2ZN formula |; wherein X represents N, Sor 0; R
represents CHs- (O CH2CH2)a or O -C6-al kyl, which al kyl
group is 10 m)nosubstltuted with -CO2H, -OH R RZN-,
pyridin-2-yl, pi peridino or

nor phol i no;RAR= derffent | y—fr om each ot her
denote Cl -C6 al [ 4; 15

wherein

X represents N, S or O;

R represents CHs-(O-CH,CHy)p- or Ci-Ce-alkyl, which alkyl group is
monosubstituted with
-CO.H, -OH, R'R’N-, pyridin-2-y), pyrrolidin-1-yl, piperidino or
morpholino;
R, R? independently from each other denote C;-Cg alkyl;

n is1,2,30r4

and pharmaceutically acceptable salts thereof.
2. Acompound according to claim 1, wherein
X  represenisN, S or O;
R represents RIR’N -C;-Cs-alkyl and
R, R? are independently a C;-Cg alkyl group;
and pharmaceutically acceptable salts thereof,

3. A compound according to claim 2,

5-(2-Dimethylamino—ethoxy)—benzo[b]thiophene—z-carboxylic acid (2-
amino-phenyl)-amide,
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and pharmaceutically acceptable salts thereof 2. A
conpound according to claiml, wherein X represents
N, Sor O0; Rrepresents RRN-C -C6-al kyl and 20 R,
R2 are independently a C-C6 al kyl group; and
pharmaceutically acceptable salts thereof. 3. A
CHPBEHd according to claim 2, PCT/EP2004/001045

5- (2- Di met hyl am no- et hoxy) - benzo[ b] t hi ophene- 2- car boxy
lic add (2- 25 am no- phenyB}-am de, WO 2004/ 069133
PCT/ EP2004/ 001045 - 38

5- 3 .am no ben boxylic
ac:l( d ﬁ}" %mﬂé’n%ojx% 5% °XY <% ad ?2"%/1“’“0'

5- (3P nﬁ’é‘tﬂﬁlﬂeam Nno- pr opoxy) - benzo[ b] t bi ophene- 2- car box

yl'i ¢548DimétBylarib PooRRPbenolBIiSkheRe-2-carboxylic  acid. (2-

7- (2300 %}1 - et hoxy) - benz ur an- 2- car boxyl i ¢ add

(2- am no- e:nyi E-am de, or

7- (27ﬂ%ﬁhﬂwaﬁhv§¥)&eﬂm&wﬂ-@@m@mp anadd c afbaowipbi ¢

add ﬁ&nﬂmaﬂmle,@henyl) am de. 10 4. A conpound

acco ﬂl - . . .

7- (3? iﬂﬁ | m no- %Po’%%xyl}Z franZsrarhatlic. Hacidy, Fo3inpe

aci dP "E phenyl ) -am de, or

5-(2-Dii sopropyl ani no- et hoxy) - benzo[ b] t hi ophene- 2-carb

XY hGoft 6&d&8€or£a?§ﬂ%‘&h%§nyl) am de. 15 5. A conpound
cl al

according to erein X represents N, S or O;

R represents a group CH3-(O-CH2CH2)n ; nis 1, 2,3 or

4;  7-(3-Dimethylamino-propoxy)-benzofuran-2-carboxylic -acid (2-amino-
phenyl)-amide, or '
5-(2-Diisopropylamino-ethoxy)-benzo[b]thiophene-2-carboxylic acid (2-
amino-phenyl)-amide.

-|

5. A compound according to claim 1, wherein

X represenis N, § or O;
R represents a group CH3~(0-CH,CH,)y-;
n is1,2,30r4;

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 5,

5—(Z-Meﬂloxy-ethoky)-1H-indole—2-carboxylic acid  (2-amino-phenyl)-
amide,

5-(2-Methoxy-ethoxy)-benzo[b]thiophene-2-carboxylic acid  (2-amino-
phenyl)-amide,

7-(2-Methoxy-ethoxy)-benzoﬁ:ran-z-carboxylic acid  (2-amino-phenyl)-
amide,

7-[2-(2-Methoxy—eﬂ10xy)—ethoxy]-benzoﬁ1ran-2-carboxy]ic acid (2-amino-
phenyl)-amide or

5-[2-(2-Methoxy-ethoxy)-ethoxy]-benzo[b] thiophene-2-carboxylic acid (2-
amino-phenyl)-amide,
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20 and pharnaceutically acceptable salts thereof. 6.
A conpound according to claimb5,

5- (2- Met hoxy- et hoxy) - 1H i ndol e- 2- car boxyl i ¢ add
(2-am no- phenyl)- am de, 25

5- (2- Met hoxy- et hoxy) - benzo[ b] t hi ophene- 2- car boxylic

WO Ze/869¢B- am no- phenyl) - ani de, PCT/EP2004/001045

7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car boxyl i ¢ add

(2-am no- phenyl )- am de, -39-

7-[2-(2- Met hoxy- et hoxy) - et hoxy] - benzof ur an- 2- car boxyl i
ad 2-am.no- 30 phenyl)-am de or

27: [ 284 TE?WH@@%‘EW@W)‘L@%y] - benzo[ b] t bi ophene- 2-

carboxylic acid (2- am no-phenyl)-am de. WO

2004%06943seReN, £62604/ 001045 -39 7. A conpound

accogdi ng to clai .. wherejn represents N, S or O;

Rr eBr ed&Hf ?nt@&g ?P?"sr}%%& tuted with

pyri di n-pyeigin-2-gypyevelidid: 1yl pipdridinoiop exorphiolo; or

nor pholino; 5 and pharmaceui cal ly acceptable salts

thereof.. 8. A conpo cording to claim?7,

7-( Pﬁ‘{%aﬁmafwyl %ﬁ?ﬁg’?ﬁi%@‘r{gﬁfﬁﬁqan- 2-carboxylic add

(2-am no-phenyl )- am de, 10

B: ( Picbilpiimd-aydordhdweédiim penzo[ b] t hi ophene- 2- car boxylic .

add (2-am no- phenyl)-am de,
7-(2-Pyrrolidin-1-yl-ethoxy)-benzofuran-2-carboxylic
aci d?{%ﬂ@m-ﬁ—almegq%yﬂybeyzm@;wboxyﬁc acid (2-amino-phenyl)-
7- ( 2adidper i di n- 1-yl - et hoxy) - benzof ur an- 2- car boxyl i c
add §—%PW9—?HJEM)1&11Z0 [blthiophene-2-carboxylic acid (2-amino-
phenyl)-amide,
7-(2-Pyrrolidin-1-yl-ethoxy)-benzofuran-2-carboxylic ~ acid  (2-amino-
phenyl)-amide,
7-(2-Piperidin-1-yl-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
-amide or
5-(2-Morpholin-4-yl-ethoxy)-benzo[b]thiophene-2-carboxylic ~ acid (2~
"~ amino-phenyl)-amide,

9. A compound according to claim 1, wherein

X represents N, S or O;
R represents C)-Cs-alkyl, monosubstituted with -CO,H;

and pharmaceuically acceptable salts thereof.

10. A compound according to claim 9,
2-(2-Amino-phenylcarbamoyl)-benzofuran-7-yloxy] -acetic acid,
2-(2-Amino-phenylcarbamoyl)-benzo[b)thiophene-5-yloxy] -acetic acid or
2-(2-Amino-phenylcarbamoyl)-1H-indole-5-yloxy]-acetic acid.

11. A compound according to claim 1, wherein

X represents N, S or O3
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15 am de or
5- (2- Mor phol i n-4-yl - et hoxy) - benzo[ b] t hi ophene- 2- car box
ylic add (2- am no-phenyl)-anide. 9. A conpound
according to claim1, wherein 20 X represents N, S or
0; R represents A - C6-al kyl, nonosubstituted wth

WO 244133 and phar naceui cal 1y accept abl e SBECWEP2004691045f .
10. A compound according to claim?9, 25
2-(2-Anino-phenylcarbanDyH9=benzofuran-?-yloxy]-acetic
add,

2- ( 2pAm g ARERYI AR 6 RERERHA b OPhene- 5-y1 oxy]

-acetic a
2- (2- Ami no- phenyl carbanoyl ) - 1H i ndol e- 5- yl oxy] - aceti c

add. aridiphafngenipdiy acteitlosnll thered® Cl aim 1, wherein 30
X represents N, S or O MD 2004/ 069133

ﬁgT/EP2004/00104 - represents G - C6-al kyl
noS BT asepr $K”%Fpl:and phar maceui cal | y

acceptable salts thereof. 12. A conpound according to

|
5. ?Iz %gl {ox -éthﬁ’é%’)"‘“zk?@r\%‘tpg S S o add |, (-irpingg g
(2- dﬁ yl ) -am de,

5- ( ZSdequ-ethhmmH—ﬁ&ble—a&aﬁbexﬂc add (Pxinb Hhadd)-amide
(2- agd no- phenyl ) - an1de or

7-(2 nzofuran 2- car boxylic add
(2- aZr:_% Efyﬁwéwﬁl @éz-ceeowhe c 8F# ouRcrmERo-pheayl)-
fornynidel -A 0 R \X HHN ( formula I-A),

13. A compound of the formula I-A

A
<)
H
H,N

( formulaI-A),
wherein
X and R have the significance given in claim 1;
and pharmaceutically acceptable salts thereof.

14. Compounds of formula I-A, wherein

X  represents O;
R is C;-Cgs-alkyl, which alkyl group is monosubstituted with -OFH. '

15. The compound according to claim 14,

' 5-(2-Hydroxy-ethyl)-benzofuran-2-carboxylic acid {2-amino-phenyl)-amide.
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- substituents,

wherein 15 X and R have the significance given in
claim1l; and pharmaceutically acceptable salts
thereof 14. Conpounds of forrmula I-A, wherein X
represents 0; 20 Ris C-C6-al kyl, which al kyl group
i s monosubstituted wwth -OH  15. The conpound

WO W88 Png to cl ai m 14, PCT/EP2004/001045

5- (2- Hydroxy- (!t hyl):benzof uran- 2- car boxyl i ¢ add
(2- ami no- phenyl ) -am de. W&12004/ 069133
PCT/ EP2004/ 001045 41 16. The process for the
nu nd ef fornul.a.l d
CIII% ai frﬁ'% %Eﬁsrrg{rl% %g Cgurrgag P g&%?fﬂ’ﬁ‘g‘ ﬁ{ﬂ a
PPy ( formula Il ), 5 in which XIS as
def| ned in claiml1; and Y represents hydrogen or a

sui t gl g, 0 cdik 0 group wth a conpound of
forrrug)lballlg R-"L I)orm|,la(@illll), in which R has

t he neani ng def| ned in claim1; and and reactive
egent ¥n R are suitably protected;

e \‘ go4p; and b) subsequently
of this group as vveII asﬁcl

& W
oy
groups, if present, in Rto

NHY

15 LG is aH®OH
if Y respesen

group, deprotection
e of protecting

( formula I1 ),
in which

X  isasdefined in claim 1; and
Y  represents hydrogen or a suitable amino protecting group

with a compound of formula ITT
R-LG
( formuia I11 ),
in which
R' has the meaning defined in claim 1; and

* and reactive substituents, if present in R, are suitably protected;
LG  isa suitable leaving group; and

b)  subsequently if Y respesents a protected amino group, deprotection of
this group as well as cleavage of protecting groups, if present in R to
give a compound of formula J; and

¢}  conversion, if desired, into its pharmaceutically acceptable salt.

17. A medicament containing one or more compounds as claimed in any one of
claims 1 to 15 and pharmaceutically acceptable excipients.



gi ve a conpound of forrmula 1; and 20 c) conversion, if
desired, into its pharnmaceutically acceptable salt.
17. A medi canment contai ning one or nore conpounds as
clainmed in any one of clains 1 to 15 and
pharmaceutical | y acceptabl e excipients. -42- 18. A
nmedi canent according to claim 17 for the inhibition of
tunor growth. ;19. The use of a conpound in anyone of
claims 1 to 15 for the maftifacture of corresponding
medi canments for the inhibition of tunor growh

18. A medicament according to claim 17 for the inhibition of tumor growth.

:19. The use of a compound in any one of claims 1 to 15 for the manufacture of
corresponding medicaments for the inhibition of tumor growth.



