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WO 2004/ 069133 PCT/ EP2004/ 001045 Novel N Mnoacyl at ed
o- phenyl enedi am nes, their condensed heterocyclic

wdepnisatizses and their use as pharnaceuti cal agemER20plB01045

invention relates to novel antitunor agents and
pharmaceutically acceptable acceptable salts thereof,
processes for the manufacture of these novel conpounds
and medi canents, contai ning them The -conpounds of
the -invention have antiproliferative and

di f f er enNoael NMonengriated caphenylangdiaptineshtheirsondensed

i nhi bi ti Q@te?écy@hé HRL1GE IndRh &k hEeea[sE}}H PaceufighGbipe Of
apoptosis and’i nhibition of invasion. The 1 nvention
concerns thus also the use of such conpounds for the

t rdatifRaitionf relatds B asHe]l Sl agé\ﬁt@ thr’:}ﬂﬁrﬁl%faeuhbeﬂly acceptable
nce

f f di
O RE BB | AT A FFOl, RIS Bt 0t JDA TS 0 B QS rhogpounds
ardd oediebmen@as cuh@inidg sthame sThen- compsumj;s adathle. invention have
A‘éﬁﬁﬁxgdh@&kéfve a%néfffeciigﬂ?ét?o?h {21%1‘(18112 %&brlléfowﬁf’c'ﬂdrgﬁﬁ@gn Yﬂ}hﬁtlon of
us ex
d éemior eell @mlsfmtaépy, widuchien gbiapepiosis landsinbibitipr af i lnvasmn The

OR&¥eatibR bont&ds ahho QISB hcﬁE aRY AKhch %ﬁ{&hhag FO thel Bethent of
is, still great need for i n’p oved anti cancer

t Kiseasse sHah@s cang OFFﬂé"s’éla’tl FiREs coreppapdinganggdigaments.
one of the main areas for cancer treatment. Most
dr s show t heipr, ef fect i nhi.bi,t rom
ST BF 10 LB o O SR o oo Sifepds heart and
| mpmbrovgsdmmnrhseamslm catlking vieath. cheoondihglyapiant atddies have been

S%}pﬁ&&été/ ap%ﬂg LU, Jétah}i mﬁ’{%sm%?%m?é%afn' 1%1 ?@Meﬁe’?r, despite

eren ween unor ce
and Vlahéi?}’efoér therapigse syeh r@acsurgmé ergIptees e dadiptionor therapy and

CehbollRYH ltllléﬂi t1§ difl hel gfeai?' %@ed Rort RFRRYA abBcdrRen M¥rapeutics.
n o satis ag t b

rug |eved to ave een
AJpORG: rtagse EPPF?‘PU§ e@ﬁﬁmwcaﬁqe@ﬁ ofr the Winaip srsey derg cancer
t ﬁi@aﬁh&ﬂt. Mgt Pfﬁfgs tsHthtﬁéle feﬁbctﬂbr}]rtmhﬁﬁt@lg’lDNl’gﬁom expressmg their
t e eu ec | ver e
RsiBel Euf o foerib e Hitor s LDt FIRHRREREY lacks
dealeaiwﬂyamd copdQa)tlyaddes in@rsaﬂilqla}lﬂ:shbfﬁ_erentlatg between tumor cells
a%ﬂdg{oq'lﬂat @%{ b%f tl?e'i]gfioijé faﬁ?ér?@{]éagﬁ 'xjpﬁgééﬁ' iﬁgnormall Icells have

activ resu

prlmllltffde%ﬁtfl%ﬁ in thegapy Um]tOomovagmaagf%ms}héwugs Are rlieyeshto have
OfpebMV@isioRred, 2 and I S, hh PhritRAR¢er I &&gl AithOReduged® t&%@,f better
Bt 554 B RSk O B Loy o
genes determnes cell destination and for this reason
ngc(r%)grllpp & gn 8'{;csor<tifn%r{t this' {5 é'lrllti%tnegre q}{hi%itglz‘isrcl)feﬁiytogg 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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its regulatory mechanisns involved in the process is
an alteration in the tertiary structure of DNA, which

wahi@mes138r anscri ption by nodul ati ng t he accesBCDIEPR0Y/001045

of 30 transcription factors to their target DNA
segnents. Nucl eosomal integrijy is WO 2004/069133
PCT/ EP2004/ 001045 -2 regul ated by the acetyl ation
status of the core histones. In a hypoacetyl ated

Sta@uRited By'ﬂ{ee&%@ﬂ[@ﬁ)nad’cﬁﬂ b¥ H{é ébr@‘l’ﬁ@&féseﬂ'l @'h?pée{ﬁé@rla@éc?state,
nonper m ssi ve .for transcr Er}ﬁcﬂ} On the ather. hand
nDEHEYOBIRE &rey High Yef‘?i’%?f“ﬁjy W51 24t PORPIEHE fop tgnicription.
h(Bi theesther Wadd) dulkleoscases! dre beham@i bﬁlamtﬁsmme oéslse tare histones,
at?lz re'r su!ltooelr%’%?eermggs tex?sﬁ o aa]nggrfltél D ?‘I‘Aﬁ %%1?1’.1011 fta us of the

I's go
ohlsmnﬂs on goverddy by theahdamea@fethe (aeiTities nfl histagreorvetyl transferase

d ?ﬁ?ﬁ‘t) yalnﬂsl?st%ﬁp'%l@wet}ﬁaﬁg e(@i[b%(; ) ;%& I'HbAtCO [rshibi@%S have been

been foun to arrest rowt uce OptOSIS I N
sémdafo aygsels gromth am@ernd@é¢ |a§>0ptqsaqcmu§ﬁv dmpesnofc eaneey cells,

Cﬁ{dhﬁtlmér -c6Rnl cdny8P BARR TC&I! §mphbehaeEdllshhmd %W{Bfﬁléhkemlc cells.
gﬂ G ven that éo& i's a crucial
R o R R AP LAr 6 TapE i pORE dplagitors ae
I pagaBking feagencsafoe esindeh eictypy @seffettivcindueers oflaggtssiofKoyama,
apopt osi Bl ood 96 (2000)
1%61-( %4&236%@68@%%&32&& t he present invention

surprisingly show [ow toxicity, together wth a

pqth@ QBn‘@J&hthBP{HefﬁEéht Erﬁreﬁﬁgn Q@llgnéﬁ% gf ﬁfo fo'v@fdx%g together

activit aracteri zed enhan [ation

i MAthO? tHobent mtipyekf erqtyeandAC@I ékfﬁerg%tlaasa@lm@é§haracterlzed by

MeARAfYd ate@fatorddeny lishiditm JFfeIeCi vatives as cel |
differentiation inducers. The sane type of conpounds

is also the subject of EP-A 0 242 851. The conpounds
dEPeA i0I3ar 9P desadtes apphosglatan o-plienykhdastine derivatives as cell
ex | eny r t cyl ik h.
d éi?ijlfe\gg' tla%é% %le e1s. ZJgEQ ggl% gt @I_é)fv gg‘mgg (%e%gqgl&g d(g%(\': SFJP]eCt of
a ERed @ 242 8pt.oThd ecarapqrmdsddesaiibéd i inpthwee dipphicasionsi ae almost

S %ﬁﬁum%gy 6@;&{}&1&@@&&%&9&%6&&%&& Wit QeliRived &b acid.

| ess si fects noacy| at e pheny| endi am nes are
k KEEEVET there isgfill aﬁhﬁgwem&d@@nmﬂn#w pRBERied Proeriigs such

t heircedak@boRRsling, leanskibitdardlegSidesdfebrs.pr epar at i on
net hods are e.g. described in DE-A 2 062 265; FR 2

167 954; Rastogi, R, and Sharma, S., Indian J.
CiMdongacfetetl. o Bhe@l&d@ﬁhm@ﬂgﬁ?}méﬁﬁ i418ﬁh;e dblds, piecyrs@s for the

tpre&Ta;dtl(fH] gmhel%)n(eggr@m% g%z(\tgﬁg%%&%s/ 65%9& éaga?ﬁﬁﬂm Blethods 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 including non-small cell lung

cancer), prostate cancer including advanced disease, pancreatic cancers,
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It has been found that the conpounds of the present
i nvention are HDAC i nhibitors which have

wanvi4/e9188i f erati ve and differentiation-induci RQT/EP2004/001045

activity, which results in inhibition of tunor cel
proliferation, induction of apoptosis and inhibition

of invasion. These conpounds are therefore useful for

the treatnment of 30 di seases such as cancer in humans
ohematopartic tunemmidgmphoid iimgese Wh-cirusalymphoticlegteaa, B-cell
b oty | I c e

C%éﬁcg’nn% ﬁdﬁléﬁ@ﬂl’l% iqgm'i)ﬁom%?, QHye@%lH §Lrikent? S ASEr exarrl]qgle, acute

advanced reast cancer), lu )
c anslageyesg. leakbariac AAMIdbrthoie | frdhadmeaner, smabbdysplastic
GFblasb At Eansabr B ASLALE (550 AEhihaN ANRAR b

PatEbRe®maB) thidmas, - Berigmitmove of che wkir de.gf kesatgasantiomas),

RIS T P RS g o

exanpl e, acute nyelogenous |eukema (AM)), thyroid

{ OB 15 BIFGTR HRIeTEPR S HEer ARSI of the generalformula |
terat ocarci nomas, 5 neurobl astomas, gliomas, benign
tunmors of the skin kerak9acanthonas), ki dney
carci nong, ovary 2, b adder carci nonma and

epi dermal c&Q e i cul ar he present

i nventi on concer N3\g« (Y] @ eral fornula I
O RO- - HEN ( formula I ), HwheNe 10 X represents
N, Sor O0; Rrepresents CH3- (O CHZCH2) n- or

d - C6-al kyl, which al kyl groupH.N nonosubstituged
with -CRH, -OH, RLR2N-, pyridin-2-yl, (formulal),
pyrrolidin-l-yl, piperidino or norpholino; 15 Rl, R2

i ndependently from each other denote Cl1-C6 alkyl; n
i svhkrei2z, 3 or 4; and pharmaceutically acceptable salts
t Rer eof

represents N, S or O;

R represents CHj;-(O-CH,CH;)n- or C;-Cg-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 is1,2,3 or4;

and pharmaceutically acceptable salts thereof.
The present invention also encompasses 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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The present invention al so enconpasses
phar maceutically acceptable salts or 20 prodrugs of

woheosmespaunds of fornula | as well as the usePOl/EPh®3©01045

conmpounds to produce nedi canents. The term

"Cl-C6-al kyl" as used herein_genotes a saturated,
linear- or branched chain alkyl group containing 1 to
6 carbon-atons, for exanple methyl, ethyl, propyl,

| 50 epdted ﬂccbiﬂlﬁ ,toszIWmeth@dH 1rﬂdtﬂh|e @ﬁ@ubhﬁrd i l<Hi‘eferably,

Preferred " Cl- C6- m
AR i MRS P g Br P PSS fprieghfrom the
C eadeaiin ntreires bys essetiah with amloptieddlyeacsivandid aeh dshen Ibeor L-

A R RS A S A i S

be separated according to known nethods into the

efm@tc'b LRAds E&%fcﬁﬁg% Yhe 1@&&&% LRRA0% Eﬁa%r e%?slttu? PR of their
can ggrate ry ta l'1zation are d from

t B8 armaése aélmcmraléé $8ps.r 'Ebg ttetan \Eihﬁﬁn%ﬁuﬁ cafceRtable salt”

a@éfel\éet_oa%rﬁ{eﬁtmﬁhl afcicadditibh salis lor Haaé-ga&m@n aaltél that retain the
acl or

l. d d,
RN RBe Rt PEPPHies LR o gl | gpd are
p fesedit frbmysal‘thble monEiyxeXirgdnic or irfvegdnie midd oit drghtiic or inorganic
p'%"ﬁ‘ife';‘a&SHt 'dﬁ?c saﬁg (f&rfla?eb{?f e§8{1%>fe thI ?érﬁzreg]from inorganic acids

armaceu IC& acce

c @nde [ b)nrbbdé@m@ -agilili ln)fd@@brgmlc sach b)aierelodtrd acidprsulfuric acid,
S @hfesinichida, gﬁ&?hﬂr& h&d aRi ?ﬁtﬁg 'a&ﬁl arfdf tfh%% dRRE BDnPBanic acids

properties e conpou romul a | a d are
f SHtReds @r@}ﬁ%mlf@m%a%nsa? XJ}Cca% gasthangtuliopisy aeid exalic acid,

a@u@t$n1@ facidl @At Gcidl mafie raelan laetid AcldasaBariAedid; adliHel 1gR. Base-

2 aPtgiongL 5GURy AREreS e THn TRROLR Gy DSt fhan and
hy;datarxmiy @nanoniuns htrcﬂmudes astichl,as fetl Iekample tetiadhethylammonium

p*BgﬁPJ}?Je %h@%hgngﬂdmgﬁﬁiﬁh‘fonagf atd%]inaqﬂgcéd} %@du‘ﬁ%ﬂnto a salt is

anic ue nesu om

sal ﬁedwlme well émowatthap%@smacre@ﬁpd chemdbts By atdet taobtrin improved
Caifi r c

LA e (S B e g o

| sempaung dtis e oveRs A %Fsé Fhamagsptical

al‘llbsa%dlﬁtﬁhﬁfaﬁdr[}i’u IDEbinérs Sy Syels, Bxth 9@5(19%);:151) a96 had 1456-1457.

exanpl e, tetranethyl amoni um hydroxi de. The chem ca

nodi fication of a pharnmaceutical conpound into a salt

i A pfaredentodémend df theviowention qrh aompoends afddbrigiie ki vétesein

in order to obtain i nproved physical and chem ca

stability, :ﬁroscop|0|ty, flowability and solubility
ofX  represents N, S or O

R represents R RZN—(CI—Cs)-alkyl; and
RY, R? are independently a C;-Cs-alkyl group such as for example

5-(2-Dimethylamino-ethoxy)-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-Dimethylamino- propoxy)-benzo [b]thiophene-2-carboxylic acid (2-

amino-phenyl)-amide,
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20 conpounds. It is for exanple described in Ansel,
H, et. al., In: Pharnmaceutical Dosage Forns and Drug

woebimesns3 Syst ens, 6th ed. (1995), pp. 196 andPCT/EP2004/001045

1456- 1457. A preferred enbodi nent of the invention

are conmpounds of fornula I, wherein X represents N, S
or 0; Rrepresents RIRZN- (Cl1-C6)-al kyl; and 25 Rl, R2
are independently a Cl -C6-al kyl group such as for

exanplkga- Dlmethylamlno etho )—benzofuran-z carboxylic acid (2 -amino-

5-(2 y no- ethoxy) benzo[ b] t hi ophene- 2- car boxy
lic agbﬂn% améf{?r no- phenyl ) -anide,

5- ( 3- Di(aeDiisppacpyiueninb aplosy) -besrtafanr AoarBogyicoidy(2i-amino-

acid Bﬁ qanno n‘:?henyl) am de, 30
7-(3- ot fo- pr opoxy) - benzof ur an- 2- car boxyl i c
aci d @ﬁ;ldhnsmprogy&mylb)eth(mydé)enzo |thiophene-2-carboxylic acid (2-

5-( 3- QJTHIE opoxy) - benzo
[b] t hi-ophe E @ﬁcg[%%:(yl ic acid (2- am no-phenyl)

-am de, WD 2004/ 069133 PCT/ EP2004/ 001045 -5
74 furfierenrpfgiradienthodientyyt heningentiomarz- eampayngsiof formula L,

aqh;'(l.%r%g- am no- phenyl)-am de,

7-(2-Dii sopropyl am no- et hoxy) - benzof ur an- 2- car boxyl i c

acid (2-am no- phenyl )-am de, or 5

5 2-Dii sopr y no- et hoxy) - benzo[ b] t hi ophene- 2-carb
| i EeEiE?thS( no-phenyl) -amide. A further

pr}}efe&é;&dseﬁfstxgibﬁp@lﬂcyMOIG}@sz\)@nt| on are conpounds of

forrrula]r1 q10Xr Qresents N Sor 0; R

r Spr edbhisd & 67%‘%‘?5"‘5 ﬁﬁm‘f CH2CH2)"-: nis 1, 2, 3

or 4; SS(aeMe’dE)XS?@th(mx}mﬁ] Fmdole-2- carboxyhc acid (2-amino- phenyl)

5- (2- Net hoxy- et hoxy) - 1H-i ndol e- 2- car boxyl i c acid

(2 am noh&@enyl) am de, 15
5- ( 2- Re@nbethoaytedhoxy) bem@&‘ylsﬁnpnh@mw%ﬁ@tbzwmﬁ&(@rmm-

aci d (pResyl)-BRride,
7-(2-Methoxy-ethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide,
7-[2-(2-Methoxy-ethoxy)-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 of the invention are compounds of formula I,

wherein

X represents N, S or O;

R represents C;-Cs-alkyl, monosubstituted with
pyridin-2-yl, pyrrolidin-1-vl, piperidino, morpholino; such as for example
7-(Pyridin-2-ylmethoxy)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide,
5-(Pyridin-2-ylmethoxy)-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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phenyl ) - am de,
7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car boxylic acid

wO020@rmeniad3 phenyl ) - am de, 7- PCT/EP2004/001045

[ 2- (2- Met hoxy- et hoxy) - et hoxy] -benzof uran-2-carboxylic
acid (2-am no- 20 phenyl)-am ge,

5-[2-(2- Met hoxy- et hoxy) - et hoxy] - benzo[ b] t hi ophene- 2-ca
rboxylic acid (2- am no-phenyl) -amde. A further

pr ef etyr@dpigeidieli NFANdthety) tH@zb RYANDcOboRTIR LRIPOMARD-SKenyl)-
forrrula.ill, 25 wherein X represents N, Sor 0; R
repreBH¥S O - C6-al kyl, nonosubstituted with

pyr i disr22MpkphabiviF4-gl-ettiory)ibenlzo (bl thiephiete12ocarbanyfib adid (D
such a%.gg_r gﬁ(ﬁ}gl ﬁde
7-( Pyral of nPE-)X 14 0Xy) - benzof ur an- 2- car boxylic acid

(2-am no- phenyl )- 30 am de,

5-x( i din-2- - . . ,

[ 561 tﬁﬁfl%eg i‘#el'ﬁ%{rél}(l;ggl{r gﬂ%?nlng@ggfé dln{%l}tzlf% %roe_ compounds of formula I,
pN&Y§TELY - ani de,

7-(2-Pyrrolidin-1-yl -ethoxy)-benzof uran-2-carboxylic

a¢jd (2-am nq- phenyl)-am de, WO 2004/ 069133
nok ] e BoLohd 07 6
7R 2- Pepresenti O~Cs-ylkyle idomoyybstianedivithaGOZHe suchax fdriekample

acid ap no- phenyl ).- _amn .

5 2- revoni BhSHcalanBLe SiasSppn i oiieris ik ar box
yl i c @ei2dAfmino-phenybeapgiramyil)-beroi kichiophehef atylomglracetic acid,
pref enr gﬁ\% -'EfEﬂEa 2 1y 10 e nds of
for rrulza@Il:& g}rlel n &@{r%%,?):é}émﬁg% 5)%0%;?] %c;%ﬁgﬁ’&&‘.
represents C -C6-al kyl, nonosubstituted with - CO2H,

S UC Iy rdligerf refetred B dishent of the invention are compounds of formula I,
2- (.2- Am no- phenyl car banoyl ) - benzof ur an- 7- yl oxy] - acetic
a

}{frein

X  represents N, S or O;

R represents C;-Cs-alkyl, monosubstituted with OH; such as for example
5-(2-Hydroxy-ethoxy)-benzo[b]thiophene-2-carboxylic 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.

Another embodiment of this invention are compounds of the formula I-A

0
RW
X N@
H
H,N

(formulal-A),

wherein
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2- (2- Ami no- phenyl car banoyl) -benzo [Db]
t hi ophene- 5-yl oxy] -acetic acid,

wa-20@R/06mi380- phenyl car banoyl ) - 1H i ndol e- 5- yl oxyPCTaA®21014/001045

acid. A further preferred enbodi nent of the invention
are conpounds of formula I, _45 wherein X represents
N, Sor O; Rrepresents C-C6-al kyl, nonosubstituted
with OH such as for exanple

Sx(Ard i HaxYe Sikh Y ceRBRA Beld) béBipphene- 2- car boxyl i c
acid (2-am no- phenyl)-am de, 20

5- (2- Hydr oxy- et hoxy) - 1H i ndol e- 2- carboxylic acid

( andphaendueetivally acogprble salts thereof.

7- (2- Hydr oxy- et hoxy) - benzof ur an- 2- car boxyl i ¢ acid
(2-am no- phenyl)- am de. 25 Another enbodi nent of this
i dvpeteared earbedonenped tids inyventidreartesomploands ¢f foRnula 14A,5vhkrein
X H2N (formula I-A ), wherein WD 2004/ 069133

PCT/ EP2004/ 001045 -7 X and R have the significance
given reReeent Gef ore; and pharnaceutical |y acceptabl e
s t s id becealkyl, & bRFpa BRMoBERttREd WithSOH.

i nvention are conpounds of forrmula I-A wherein X
represents 0; 5 Ris O-C6-alkyl, which alkyl group is
msnols wbsinpbuied, fok tXemlkl. Such a conpound is, for
exanpl e, 5-(2-Hydroxy-ethyl)-benzofuran-2-carboxylic
acid (2-am no-phenyl)-am de. A further enbodi nent of

t 13- &-Hydwonyiethyli-bermoprrac-@sarifaylic id (Aramine phenyl)odmidee
0o- 10 phenyl enedi am ne derivatives of the general
fornmula |, caonprising a) reacting a conmpound of

f dy Fagther pmbodiment of this invention is a process for the manufacture of the o-

phenylenediamine derivatives of the general formula I, comprising

a)  reacting a compound of formula I

@)
o I
Y
YHN

(formulall ),

in which

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

with a compound of formula III

R-LG
( formula IIT ),

in which
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~H{ ~XHYHN( formula Il ), in which 15 X is as
defi ned above; and Y represents hydrogen or a suitable

warm@awepi3dt ecti ng group wth a conpound of forPauiE®2d0kA01045

R LG 20 ( forrmula Il ), in which WO 2004/069133
PCT/ EP2004/ 001045 -8 R has tfe neani ng descri bed
above; and reactive substituents, if present in R are
suitably protected; LG is a suitable |eaving group;

ampd 5hB§th%lﬁlQe°aﬁ dribedfabdve: @gPesent s a protected

am no otetlono this

cl eavd t18 S“;?ls E’is’l gressap R aliefsu‘ﬁ%é \%lteCt?‘ﬁeR to

QiL@®E & a an@blelasingfgrdbwy;aba |1; and c) conversion, if
desired, into its pharnmaceuti cal | y acceptable salt. 10

An o-phenyl ene di am ne derivative of the formula I, or

a bphalsulmseqmﬁdtkyaf Yyrespesemtp tagirlotectal 4aminovegreap, depaytebgon of this

b | | . .
P epaeifurols S 2%"1?%% 56 Plfecrds"BoBRE i 3286, o R 16 %ive o
pr ocessapoung ehfonmatn i @n prepare an o- phenyl ene
dicam REnALHEsY,3 d&Be®linfo& bl; frﬁyéeﬁtl!:all table salt.

phar maceuti cal [ y- acceptable salt th eo are
provided as a further feature of the i nvention and are

1%d lobplsdnyRhe Hifdhirden ﬁetﬁ@'tllv@V%fnﬂler RARBLNE ki ¥ harmaceutlcally-

th
R %ﬂﬁﬁgrsog R RS R € BEPPR GO SO Ve pppicable to
nahe prepasativayof denibtlgiralbtedbsorspandar Sughr preeksese svheh used to

(r)ni)?%pd& 1? Be %{Hegg@{e d%ﬁlgne%%ﬁ@ﬁ% é] e %rn’ﬁﬂgh orsa ahing&utically-

SCri e acconp
eﬂamta@ée salyl therenhitare grovidesesses ﬁaﬂ;ersfeaiutq thnaméqmtlangnd are

ang PRt BRRhE fovANE | BERMHAVCEIHIRS HOWhRAS Ginless 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

illustrated 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
Y
YHN

(formula Il )

wherein X is as defined above and wherein Y represents hydrogen or a suitable
amino protecting group. Protection groups for the amino group are known from
peptide chemistry, such protecting groups are for example, benzyloxycarbonyl
(cleavage by hydrogenation or hydrobromic acid in acetic acid), t-butoxycarbonyl
(cleavage by strong acids, such as, trifluoroacetic acid neat or in dichloromethane,
or HCL in dioxane), 9-fluorenmethoxycarbonyl (cleavage by secondary amines,

such as, piperidine).
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20 illustrated which are within the ordinary skill of
an organic chemst. (a) Conpounds of fornmula | are

wonrepaceid3f rom conpounds of the forrmula 11 O PICKEP2004/001045

YHN ( formula Il ) wherein X is as defined above and
wherein Y represents hydrogengor a suitable amno
protecting group. Protection groups for the am no
group are known from 25 peptide chem stry, such

P IThe &4doh3D oﬂ f&ﬁﬁﬁa & &anf B¢ cOrRpiRd GntdPSN DR -SX6(HHoR @R¥hple by a
(cl eay Tg&q enatl on(ﬁ &ydrobro c A hd in
L SubRLS r(%ctl B £QRRPYRAGS e EEraaVagB IS  r ong

aci ds, such as trifluoroacetic acid neat or in

di chl or onet i gxane) ,

9-fl uor ennet oxycar bog%rr?@ﬁggjage by secondary

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

P%é?&%& 199 10D e Iegvfﬂg%p&% R GhisQl Fét&gﬂblﬁ BexhnpfRToLEG are

converted into an OR-gr or exanpl e
sBBsEh besylste mesdateon with a conpound of the general
formula I'll RLG( formula Il ) Werein LGis a

abl e_Il.eavin for, this su stituti exanpl es.
¢ SVheigmoras oy dgindll bt it recsibnubishise & Brompein Shitably
| protectdéf egech adachayhne subsituente is upsitediedenfos, exaimple as the
present . ar es abI 1.Pr te o Larhox
< SBEgsPO ue lﬂ&l 5t &8 ed t?lg)u?c%le,x g)r?p Lol B HlePh x)ﬂ)enzyl ester. A
c dxydsscp@nbhtwmm bydtectedbfomykample-abp l;heydorrespamdzgg methyl-, benzyl,

p %,yl Shvl-A drexy substituent is
prtg?geﬂgg 3 eyasrtsﬁ% correspondi ng net hyl -
benzyl, 10 tetrahydropyranyl et hoxyet hyl - or

s nlfh\él r@%&ﬂﬁ? is Emleﬂaﬂﬁtm QR ihért GalvERS eoroeyaampub A'miefRRb], ethanol,
sol ven or

BRIl | Shylerbiptenc %%tﬁﬁaﬁf’%& )X'}?WPO&. gimethhigsmamide
) ( IIFot iityd fpeefemblydén the Ohfejenantbfps dfase,adly potasdil@ carbonate

pr( Fif; gf 11? %gﬁlgimcfel\@&ﬁg 2 r%etfg}fm%rﬁf ag,l%(pé e }%r%q%a}l ). If

hy@pepssm‘y (l‘mpac)tlonlmncture 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 II can be obtained be cleavage of the R® group of
compounds of the formula IV

@]

YHM

I

(formulalV)

“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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15 necessary the reaction mxture is heated. After the
al kyl ation reaction Y and other protecting groups

woimaloey13have to be cleaved (nethods see aboveyLTE®2004/001045

yi el d conpound I. The conpounds of the forrmula Il can
be obtai ned be cl eavage of thg R3 group of conpounds
of the formula IV X30- ~ - YHN 20 (formula IV)

wherein R3 is an al kyl, alkenyl, silyl, optionally
S uhralylz édJTr@duB@ fiﬁyd‘letﬁﬁn@lﬁydtelgﬁpﬂ& PétaalceCAfe@mget @hodht of p-

SE%I?’%%B\%? B oSNt SRR B gomished b

c abdiluyrmdthosaletin arethanohet hanol /water in the presence
of catalytic anount of p- toluenesulfonic acid. The

cl eavage of an benzoyl group can be acconplished by

s @dpraternest meiadefor rtherprénanasion of gerapeundsdofnbe rf@rmrﬁle rIV is the

t hercBbRRALAE! Fh@foraRPPuUnds of the formula IV is the

5 reaction of acids of the formula VO R31-/ X OH(

formula V) wth a conpound of the fornula VI H2N

YHN ( _$9 ® 10 wherein R3, X and Y are as

i i/s reaction typically involves a
'?%fdure. In the first step, the

car boxyhate ot the mula V is activated by reaction

of the conmpound in an iner%ibsolhgpg or dlluent for

exanpl e, in dichloronethan I"oxan

t et rahydr of ur an,

with a compound of the formula VI

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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in the presence of an activating agent. 15 A suitable
reactive derivative of an acid is, for exanple, an

waaeyl4/oazizd de, for exanple an acyl chloride foPaeaPRy4/001045

the reaction of the acid and an inorganic acid
chloride, for exanple thionyl; chloride or oxalic acid
di chloride; a m xed anhydride, for exanple an
anhydride formed by the reaction of the acid and a

C ?&a@fl@ﬁ of Aeh&d sHE R aﬁfﬁdé §i&ﬁ b MletigMbHvsp ﬁ&*’yﬂ@*aﬁlde@(ﬁk the product

g@/ﬁeﬁﬁaﬁ{ ?fh{Qe gg gﬂgﬁ@% rsgglg ira]sngd 3 la}/mettﬁelammopropyl—
pN?Eﬁ:fylcambrodﬁhﬁdh ot dlcgdoh@dylcuﬂ)odﬂtrﬁde,fom Itheplrodhlyt dfhe reaction of

eiCt I Wat?lfN —ca% g"pﬁ n%dy- olﬂ-,y 3121%/ Ex%%%% &Lt%% Qﬁaec;tiog "0 the acid

ac or “exa
r eadt i omrofiuptseltsci dsuchd anasa2| de- (éHclbﬁlastrlazol 1-y1)-N,N,N’,N’, -

d r
&aﬁg,% Hg)g?m 1% ra rQsora 2002% ggé{%%* de thd RacBXRBPE: acid

ass ’ eraegqn&ﬁa ofe&n abisg2ewg-3roxazolidinyl)-
lﬁﬂﬁéph%ry‘délﬂbrléé fl‘h@t Pt RAO SiPh@driibd Cy@nibéBveer -309€ and 60°C,

product ~of th ¢ f the acid and a

C SPBUHSIY 8 L Relpa 0 e . She oty SopIR AL VI is added to the
Nseliutiph cayielddiompotindIVdi cycl ohexyl car bodi i mi de; or the
product of the reaction of the acid with

N, N - car bonyl dii mi dazol e; or the product of the
r Ghete methofls ateevadlibve tonthoss Shilladrisathe srtslicpringple, all methods

O¢6:L 'Eﬁeb%ﬁ'?tﬂésfs' 8F Qhiifiesydd u%le Pﬁde chemlst as descrlbed in e.g.

tetranet uronitumtetraf UOI‘O e prod

oﬁqu@nr‘@ysﬂt Msthasken dee organéschem Ghermiss b(w& E@’/ bagéaw& are also
geibk. MoSeadplafioh 2000 %Aprotet&¥ PheHlBYd Jdiamine is described in

p chloride. The reactlon Is carried out
Eﬁ“ﬁgﬁ*%éoc and 60C, conveniently at or below OC. In
the second step, conpound VI is added to the 10

S G’Ilhlé}e ?Iré (ﬁlﬁtey a ?evg ?&%BHH&* Pt %rmqig SE dgrs%hﬁgcg §n %ﬂee IIY&%ILII'C For

rrmcaltmgls, the §r Allylexys {Htindele2-efrbexilig @S;Idas deﬁsebled m Moody, CJ., J.

Dmm%oefﬁ%ﬁtﬁrxnsai (@'@mﬁbbﬁ@sw )8 QI M., FRUPARHAGY! 1.-Y., Bull.
der ogaanlsc en’ Chen e, XVI1 and XV 2

en
aﬁ@cém§81Féﬁb?Z aBtes2 ibnoacylatlon of unpr ot ect ed
phenyl ene diamne is described in 15 EP 0 974 576.

There are quite a ds .of for a SCr i.b
: ﬁ erlclaﬁeg fomppun s%fonﬁ@g ﬁ&:aél bet lﬁcgparn}il lby a.Myﬁ%on, 511yleagon or
5aéﬂh@dmm@mﬁﬂpommdebéﬁﬁnuﬂaﬁﬁkyl|c acid is described in
Moody, C. J., J. Chem Soc. Perkin Trans. 1 (1984)
1333-1337; Julia, 84, and Lallemand, J.-Y., Bull.
HO N
X OH
( formula VII)

E.g. a benzoylation can be accomplished for example with benzoyl chloride in

dichloromethane in the presence of pyridine.

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 Misra, 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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Soc. Chim Fr. (1973) 2046-2057. 20 In other cases
conpounds of fornula V can be prepared by al kyl ati on,

weizbogoaeizen or acyl ati on of conmpounds of for nBC@EYRA04/001045

H(r) )\ 40H ( formula VII ) E.g. a benzoylation can be
acconpl i shed for exanple wi thshenzoyl chloride in

di chl oronet hane in the presence of pyridine. 25 There

are quite a few conpounds of formula VIl described in

t rgel édrﬁﬁcﬁidél% CacchMing @ MR Loneful H‘é%ﬁ%}{—fb ed&ﬁobé bs]ynthesued as

t hi I b d M
L ?&gpgt?i@@go % éhﬁvwfetﬁﬁ f')ﬂn AL, O’Sé’GSaCId (2-
rﬁhtémetf-phm;b)smm&tw r(aalxsalplec aarﬁ]k)oxaﬂtdad)iraajsdl gi shel 336 ettgml starting
Z cej[n *%%feﬁé"r/“?ﬁ% Gd’féﬁ% com %ﬁ‘gﬂ‘? 3‘:8’%"%%%%0 ghe general
a(f@muja he asovdlhes the somtbetswfafrthmt@pdctme gtartirigematerials is within the
;%%HE@C?E&QO? tﬂfﬁé?m&lbﬂs d in detail for

roxy-e benzot uran-2-carboxylic acid (2-
am no- phenyl ) -am de (Exanple 24), and by using the
r %@fe&)h% poRinds ?ﬁ:ﬂﬁﬂﬁulanlaﬁﬁi '(Ij@’l ,Sas VR]E ﬁ@fﬁl@ne phi¥naceutically usable
S OHBHRDISA PSS e RO HACGRIH SETETBFe gl

r @H@qﬁssésﬁalﬂlp&bhfeﬂgwﬁahé rdhﬁdrsmialommﬂuﬂng Beivityy ehithrrysults in
Skl ki ‘a%io of* J‘; gn%gﬁ{ﬂ C]éoq?%% l?n,p]ﬁl e gngﬁ %ﬁ(g}? 331(s)fanfg81{r1%1t10n of
aahmaisnonnThalefose pess ewnpoaidsaine esqftdeﬁond&oﬂrcﬁgmat of diseases such

QBﬁfcglll ﬁshurflcjmst@sdnﬁ'gﬁ Cf[o?ﬁlé&glehﬁ furttllﬂa‘f'% Ot of the present

antlpr0|ferat|vea tron-1n Cln
admyeptioy is thguehof @gq;np@,un%oflfermhhﬂmrtlr% fprdhe tl‘@#mené ef gancer.

pmat 'aB@t'h@f eRBodinREGE itRe ued oﬂﬂ%hﬁﬁiu%daéﬂjfohﬂhlall' & PA for the
Therefore these co ahe ﬁ@are eful for

vasi on.

C R Oh FoFPaP B SR SRR QO Ol HRgR gTayth-

ani mal s. Consequently a further enbodinent of the

P55l Y ROk e B R SRHD s Pl 5 b s

e Mouwnsterted |usmgrvecez1ﬂgbtr @tetalaugnp@aamd]?l@efremcﬁc:rmaalon erhlstones is
0 g

By 1E 56 Ul Bl o B Voo isons

adersghnigse gy @%@pwﬁi@o@ﬁh w1ahlidp igmegitersdy R raralig) éfmeﬁt@ﬁate the

agytdWhcity bt Bhipdusds.s

PC3 cells, a human prostate carcinoma cell line, are seeded as 1800 cells per well of
a 384-well microtiterplate in RPMI 1640 (including 5% FCS, 2mM glutamine and
pen / strep).

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 24 h 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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denonstrated using a cellular acetyl ati on assay.
Therein acetylation of histones is nonitored in PC3

woebd49691BB gh acetyl ati on correl ates w th i nhi bPCTER20H/001045

hi stone deacetyl ase by conmpounds. Cell viability is
monitored in parallel to estijgate the 20 cytotoxicity
of conpounds. PC3 cells, a human prostate carci nona
cell line, are seeded as 1800 cells per well of a

3Bsvatweehthe BliddkBigPdclittor (PEY7SHs RES P TivestO) 1didded 2%l the cell

FCS, 2nmM gl ut am.ne, a .pen /. strep). ter 48 h at 3 .
CIRee Tiegh a%ﬁlrpéﬂﬁ@%dl asinhaelgted pistne 13 or” e (rabbic
C pobkivnablg®) Upstatd Bio2ahndlogieh afeaidded aed dilyticer efi 1:200e0r 60 min

in, dieethyl sulfoxide Q) _.resulti [ fi

cahebrey 81 poRcese Bl @V e E LD PG adsorbed-
i AERID avnjogate €Dakei) abideidt(§:2000 diduted hiGelsl ateywasticd Adinees|dnd the
Pl ls@ti R dltol | o i
i8klcaet ot SO0 B8 T GOGUIAR 7 °C. The 0D
dé‘ﬁ@ﬁ‘ﬂryd@t nmi s neasured (450 nmversus 690 nnm. 30
After neasurenment the cell layer is prepared for the

EL]l SA reacti op. djumi aspi rated and ce r

FTn el e abnahise ROy Ao gR el o R ERfoR o bR SuE
with WO 2004/ 069133 PCT/ EP2004/ 001045 -13 PBS / Tween

t he bl aekh op.26dtpstioan (PBS/ 5% FCS / Tween) is added

and tHRaf 0D, DMSY&htbS Washed agai n. Anti bodi es
agai-nst—acetyatedhistoneiddd or H4 (rabbit

pol ykl omaén OGSWEIpst at e Bi ot echnol ogi e) are added at a

di | ut,RBnefp Evs®cdme 60 mn at 37 C. As a second

anti body goat anti rabbit 1gG (H+L) hunmanl gG adsor bed

5 HRP conjugate (Dako) is used (1:2000 diluted). Cells
are washed 3 tinmes and the peroxidase substrate ABTS .

i $xaNoo\fetpeupeNames or 30-60 min at 37 C. The Seibhafetylation
measured at 405 nm The percentage of acetyl ati ORCBSI uM )
cal cul ated after substraction of blank O D.s: [rg)eag trol ]
O.D. acetylation nean O D. DVSO control x 100% “REgFPT0

O. D. WsH-addylamiarw-9-Q-arbiecplenmk) thehzamide 152
( Reference Compound from EP0242851, Example 1)
2 5-(3-Dimethylamino-propoxy)-benzo[b|thiophene-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 groups. The test
compound was administered as a microsuspension in 7,5% gelatine - 0,22% NaCl-

Suspension with an application volume of 10 ml/kg based on actual body weights.



10

15

20

25

Ex. - No. Conmpound Nanme cell acetylation (PC3,1M [ %
of control ]

wWa-20@eyi3am no- N- (2- am no- phenyl ) - benzam de 15BCT/EP2004/001045

(Ref erence Conpound from EP0242851, Exanple 1) 2

5- (3- Di et hyl anmi no- propoxy) -bgnzo [b] thiophene-2- 209
carboxylic acid (2-am no-phenyl)-am de 3 5-

(2-Di i sopropyl am no- et hoxy) -benzo [b] thiophene-2- 172

caniz@wﬂ Brak €dedtnietrt Mk @rf@ﬁﬁé&’fr&) pil6xidfately day 10 to day 27 on
% drox et hog%%‘mtlx ﬁ‘{'ﬂg t hi ophene 2- 156

c&r T@ResSPe E’FEFT yl)-ani de 24

5-(2- Fydroxy et hyl ) - benzof ur an- 2- car boxyl i c acid (2-

%‘Le ({f‘%ﬁ%e ﬂlﬁn())r i H%tgfmmeg fr%f { ﬁlc th@OWl%lg og nds

accord e present 1nven
assessed by the follow ng test: l\/al e NI\/RI nu/nu m ce(n

= VioPulEof Y M))E _aq%bS x}ﬂer@’e@tk SondV&E-€ ol B‘feufo‘?l%eﬁﬁe k¥e short

15 I nj ected wth 5 106 PC-3 prostate carcinonma“ce
odiaragiers of thednmergedieewveunor  vol umes of about 150
nnB were randomy assigned to treatment groups. The

t d,.was a ni stered as . m CrOSUS ensi on
| ebanGRERTb Rt of BopTeBes St RN syt & an active
aﬁhﬁgrbmaﬁﬂ ®Bompbuntid o foridilar] /ok@ A as described b béfodzy if desired

dal er mﬁp phar aqoéycep a.@y\ﬂacc%t’a Q%é}a?t%”so cli5 medlcamenf éf . in the

Oora rom appr oxi nma
dé«yrnl of plzmrdmyelmtalqnepaatl@wcam bﬁeaslnpetstamdakraﬂym rmethe form of

ngtk'lc%ateaq ée‘tg chggg?fhal;cb?n& éﬁfp#eldtﬁle‘% n%s%ﬂé:@ Q)?&jn%{s?gﬁlulsmns

t he [ ow ngr une o
w9 sspeasioph d heppdmipistratien (codhoafryet RS0 difotftected rectally, e.g. in

ditRERIrBY 6 sﬁf;;gésﬁ@n&d;‘ BPparehREdUPCS. & € khe fEBh oZNGEdRIN solutions.
enbodi nent of the invention is a nmedi canent cont ai ni ng

as an active ingredient a conpound of formula | or
| Theabodeathtibaed ﬁbﬁrﬁiaﬁethﬁ:ﬁbpﬁpaﬂaﬁoﬁlﬁ&iﬂ letlobthivgd thygsrocessing

Wit%jfp C(pm r%ea%orﬁﬁll t¥) tﬁxc %gpetn%ln%viﬁgbﬂé/r%patcguticgﬁ‘ir (ijnert inorganic
or organlc carners Lactose, corn starch or derivatives thereof, talc, stearic acids or
its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

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

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.
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capsul es, solutions, enulsions or suspensions. The
adm ni stration can, however, gl so be effected
rectally, e.g. in the formof suppositories, or
parenterally, e.g. in the formof injection solutions.
Tipecfah ey hdrRikbRRehrepah i dhifak th PASWARg Ons can be
obt ai ned by processing the conpounds according to
this invention with pharmaceutically inert, inorganic
132) @ablet Baniulati@t (WerrGranubtion®ke, corn star ch or
derivatives thereof, talc, stearic acids or its salts

and—thetke—~ecanbeused—for—exanple—as—sueh—

s dtent grlegfedientsabl et s,

coat Lenhg/talalbt ets, dragees and

leird g%%gapsuﬁ@%&ﬁlof able cayrier

of or soqo
or exanp] e, veget able ol |'s,

are
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ufg; of

tﬁg ac

tsye sub

s{zynce

I
mo—cat

rrers—are, 200 nowev
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urred
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tdse_ofStad¥t1588l at i ne capsufes. SuPtabledcarrier?d for
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he pr qoi&&&@aamﬁeeawbseonswnd sysups pse, for| 150

rxanptie potyols, gl ycerot VEQErabl e o and
e |ilk Mag@éﬁ%&eg rriers'for sphibpositbries 2, for

Wan

]

—t

sxanpl leTotanat ural or har depesy oi | sjgmaxessy f at s), 831

em -tiquid or 11quid polyols and the 'fke. The

phar maceuti cal preparations can, noreover, contain
pdsaifiabiiveBrocedtebi | i zers, 25 stabilizers, wetting
agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osnotic pressure,
b Llf f e rM;x 1tm$k]1 AP agbhesd granalhte with garified watesy can

| er therapeutically val uabl e
su ot angd %ﬁlf%%zf’%o‘gglss PCT/ EP2004/ 001045 - 15
Pref erPraéSthEﬁ%n#kééh}pP% suifsblayailing edpmeRpri se t he

f ol | o diGiem 8)and 3k r thdeinatdsOdbniPpiess daraaﬁﬁldaarelp@&)e
Item I ngredients ng/tablet 1. Conmpound of formula or
5 25 100 500 I-A 2. Lactose Anhydrous DTG 125 105 30
1%) CapsulSFarmulatiobf0 6 6 6 30 4. Mcrocrystalline
Cellulose 30 30 30 150 5. Magnesium Stearate 1 1 1 1

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 25

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. Fill into a suitable capsule.
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Total 167 167 167 831 Manufacturing Procedure: 5 1.
Mx items 1, 2, 3 and 4 and granulate with purified

wWoab@rs9132. Dry the granules at 50C. 3. Pass t RET/EP2004/001045

granul es through suitable mlling equi pment. 4. Add
item5 and mx for three m nues; conpress on a
suitable press. 10 b) Capsule Formulation: Item

I ngredi ents ng/ capsul e 1. Conpound of formula | or 5
25 100 500 1I-A 2. Fwdrous Lactose 159 123 148 --- 3.
Co Starch 25 70 4. Talc 10 15 10 25 5.

yakits ‘EO WPENSDT ot gl 200 200 300 600
Manuf acturing Procedure: 1. Mx itenms 1, 2 and 3 in a
suit.ab far.

ag\’ 1%1 118 fgg%l&(sg beads 15 in <d %Qsto ggesf']_le l%%L 2%?% ég]i E%{?tbg%ﬁeqﬁl IAIf of the
cagsil e. WO 2004/ 069133 PCT/ EP2004/ 001045 -16- c)

F%dﬁlf:l()ahtl 9&11?&1 Jﬁfrﬁul§ll DENS 'd%ersmltﬂrbﬁﬂtugnﬁ afl @§ﬁex

i n°cus g g?ga S) %(?
éldfi 207 gadin %OHB@)H (wsight e w L) f mntea‘ﬁ |
OCapafd v@h?ﬁﬁéflﬁﬁnﬂhhﬁoﬂ@&tl whe prarbelionor tex.  Add 2 m

Iatln sol uti.o t ads: gelatin solution =
giﬁpaé‘?ﬁjCW‘f ?ang;%\l\‘gjﬁqg lﬁ&/rap in alumniumfoil for
| Miilitfoipt howrss 20d¢1in FRewhrmeill fasontesubitah@s ap td 24 hows at 30/s).
' r h 0
g]ggr? ract'\glf} Sqeélﬁl(g)esélom %gicﬁéﬂahévﬁo Sa?e ? Eﬁ.}t&f HOH]fEJl)Eé(rI 2 'ﬁlt{ar holder,
s gepled fonrecipient W@ébys cenittifugation ptdp8iesfond nfinl t er (100
MMEAR Rrrhétth HheabRisteylinder.

Repeat washing with small volumes(here 1 ml 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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coupled to a recipient vial by centrifugation at 400 g
for 2 mn. Mve extract to neasuring cylinder. Repeat

woasdioagi3sd t h smal | vol unmes(here 1 m steps) URCTIEP2004/001045

final volune is reached or extract is clear. 15 Fill
up to final volume with gel atj-n and honogeni se. The
dosage depends on various factors such as manner of
adm ni stration, species, age and/or individual state

ofveahing fo_ﬁlft@ WBS 8&etRinke uSiiBTaNVISHRE SH6 T hioYnatic8nelting point
about = 5-400Q g‘g/ kg, ]g?ef er q{)l% ﬁboult 10-100 ng/ kg, and

c ARPHAMS AT ﬁhga%ya usirevatlsr PebplasEPBYef s ever al

aqiil) nths tstratfudessof fHeeprodu&sn tof ahe \fbinhulddvwbe ddnlfitsitd dyetliclear

in thefollow exanpl es in i unl,ess ot herw.se .
ety pr SpaREh oSihaphes LIPS Bl Thye SREGRY Smiques
e\(MiaoatasoBlatform dt mmchind weirgkABQI op Miceuuase Plattore ZMD using
C%fe"ci'rSQJr t after renoval of residual solids such as
drying‘agents 25 by filtration; (ii) operations were

c A¥ik) intereediates werbn et generalp BHlbyicharacterined andspuritytwas assessed by
I 39 QayBchrdnddiddraptild Under an at mosphere of an inert

gas such as argon or nitrogen; (iii) colum

chromat ography (by the flash procedure) and high
pmeﬁismhefdﬂbwiﬂgfhbbfdﬁanilrm hWeﬁi&hlyuédSPLC) vvercra] per f or med

on Mer, Ki esel g i r_Mer.ck 30 Lichroprep

RP- 18 [?i\z[g/er sed- pﬁg’yseidg?&ﬁ%l - Pgﬁﬁed fromE. Merck,

Dar mstMSQ  Ger nmadisnethylsulphpixislerls are gi ven for

i1l ust i on onl ot necessarily the maxi num
attai ng e; VO 2%83%%@8%@&%&/ EP2004/ 001045 -17 (V)

nel ti Ae®di nt s wenrethaeeler mi ned using a Mettler SP62

aut omaidic nel ti ngyyagbdmoricRRRN at us, an oil -bath

appar or a Kofler hot . plate apparatus; (vi) the
st ruct s of the‘oﬂ%gﬁ‘iré‘ﬁ’of the formula | were

conf i rareaClpy nucldietloropgtbatenl | y proton) nmagnetic

E ﬁﬂsngﬁ@( EIINS% f gs?lfﬁhlnu?%%ﬁ%ﬁ?ﬁg aﬂsi tnSCREICIqug? Mscr onmass
Pl at f satm ZMD usi regturatedct r ospr ay) ;

sol. solution

h hour

d days

rt room temperature

eq equivalent

mp melting point [°C] .

MW calc’d molecular weight, calculated [g/mol]

MW found molecular weight, determined by mass spectrometry [g/mol]

Example 1
5-(2-Dimethylamino-ethoxy)-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
30ml dichloromethane were added 1186mg (15mmol) pyridine. The mixture was
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(vii) internediates were not generally fully
characterized and purity was assessed by thin |ayer

woho@rmatisgr aphy; 10 (viii) the foll ow ng abbrepCatEP2Ng/001045

have been used: DM N, N-di nethyl formam de; DVSO

di met hyl sul phoxi de; THE tetrafydrofuran; MeOH

nmet hanol ; 15 HC hydrochl oric acid; NaH sodi um

hydri de CH2C12 di chl or onet hane; H2SO4 sul phuric acid

S @boled oUW afd 20 s§iation SSH 1968813 (TAnMALl) béhzeéAY&lotide in 15ml

| eRipiReRas o1 SRR e, TES el RCITgIBE Moped to

f quosh tenipetdiingranteadilet], toB% equensditiye avids sSThe aqueous phase was

spegt romet k J E: | e 30 .
5P bncbiorcneSTENS By vt ofndis omenis Bhgse v
| iremagédd (ahdani the- pedyd ) -easi dehfdpatBgephed  on  silica  gel
Oéﬁﬁgfo%!n-eéfanx/%e%{m nsa! %g& BicAlorGRARMANY hieth ARl 49:1 with
( ‘To a suspensjon of I1I168ng (6.01 muol

5-2% dr ¢gstibengdflb] t e opdeld- 2-1188mBoxy3i%emyrely ( NP-Fenzoyl-5-
T.hydfixyBé eOC BirBbxylic haidRaY &s cBloriesd FPfdl, mp.235-236°C.
2795- 2 O81320ithr?@lgg%ﬁtfg1 30rrff d}icygihl orzn);stshane \fve%g ad(ﬁ%

1186ng (15mmol) pyridine. The m xture was WO

20y DR 1BGc BETLER2RAM Q0 R4 onykninogihetyltabaGoghd a

S%eﬁ%é[%ﬁh&Jph%ﬁggﬁ%s&%@Vm') benzoyl chloride in 15ml

To a suspension of 598mg (2mmol) O-Benzoyl-5-hydroxybenzothiophene-2-
carboxylic acid (2) in 25ml 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 to silica gel chromatography (petrolether/ethylacetate 3:1).
Benzoic acid 2-(2-tert-butoxycarbonylamino-phenylcarbamoyl)-
benzo[b]thiophen-5-yl 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 teri-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
1.0ml of a 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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di chl oronmet hane was added within 0.5h. The reaction
m xture was warned to roomtenperature and added to

wWO2EMmaeIdss citric acid. The aqueous phase wasPCT/EP2004/001045

extracted twice with dichloronethane, the solvent of
the organi c phases was 5 rempygd and the residue was
chr omat ogr aphed on silica gel

(di chl or onet hane/ met hanol 19:1 and then

dlv&‘d@'x@&x?&@ﬂlﬂéi’]ﬁbﬁ?éthﬂn&btd@ diethilt étherzt% A6lat346maci 12 nifol) as
yi eld ggﬁod) O Benzoyl -

hy QIBIEFHERS T BE ddscomp-hoxyi i ¢ aC| d (2) as

colorless crystals, np.235-236C. Step 2: Benzoic acid

bt apili iR %f%“/ﬂﬁﬁég%@rm‘?é@ SEBRERG kbt
53@nigo}- phtmﬂ))-caﬂaaanza@dteﬂ— eskeylf®nzot hi ophene- 2-
carboxylic acid (2) in 25nm toluene at 80C DVF vvas

added dropwi se until the m xture becane clear.
( 3L Bn#op9lution ofl/| 7R okl- \ammee Gddedydigtiebensal béfhwp ene-2-

t rt'aﬂ)dn?ﬁnﬁﬁlﬁb ﬁeﬁyl’ﬂ}acai@!nﬁﬁn&c@fteﬁ-tiﬁtyﬂ eaet K@nlmﬁﬁl Wil acetate
i s ﬁ?ﬂ%gaﬁ%ﬂg‘cjﬁ%@%ﬁlgﬁég alt B esmolf W sbgro-ethyD-

Sgﬁngthytmnmadabyz&roc}ﬂhﬁ@éa Al reaeidnamixoerei was Hated at reflux for 16h
di.¢ '&' WQUELDARGWEhHE dgg}gs 6Pli%fset Ghs extattel el ggﬁt dBfte and the

SO |on was poured o ueous Citric acl
Emgm;c pbasewvasrdrladh ever @o@mat hilfags, thmsdliveny wifs avhporated and the

Orgaah e s@tﬂ@&@d ¥ Lfp Q%F%&t%gfhf? @ﬂﬂ?%&hbxﬁ@methﬁﬁ%l 19:1

organi c ase Wwas rle over s

scﬂr\deth?n\ﬁsﬂé ek aodeieethampy-ethexy) elzqnéalb thiepheae2qcarbonyl]-

sndnhlﬁa} (gﬁénﬁm@mhﬁg ragiah fert DRyl O k@b g5) et7migacet 88mol) was
eNnNzoL C.,acC
alflg

gs ao‘iﬂl%rﬁﬁ%ﬂ?’gonyl am no- phenyl car banoyl )- benzo

[b] t hi ophen-5-yl ester (3) was recrystallized from

cr Y 3P Dl B B D QR 260U

{ 2n)ip®- WGVWI@@HZ)O[ b] t hi ophene- 2- car bonyl ) - ani no] - ph
enyl}-carbamic 25 acid tent-butyl ester (4) To a

suspensi on of 732 1.5mml ) benz aci d
2 1“62 slutiony ¢ gﬁ(y nglggg ﬁ%;nol) ?2 ? 5-(2-Dimethylamino-ethoxy)-

gg&mb %qxﬂﬁxagrmﬁé p= &aemgg belrhiﬁbt}l@iheﬂyl}ica/dbamﬁd &fid (e- bufyl ester (5)
Nelon TP ERRoMERe S e saired of Ui Hrfiaraie e and then

r exlcled oo aacﬂquhmlfsmol\amrpoﬁsoehhmrbl&%mme QAfeeraixtmetion with ethyl

ace{cgtra]tltegﬁl R/&rhﬁ%%gbl\?eﬁll? ﬂiehl%gldﬁg %Ia?}e%gﬁm%li Anf Eth%f;aecetate/

ovgcthylsodih@?m sol Y, Tmee sdpremmalhs SeaBonehBdminatethory)-

t RNk &®) BHHIRHELEGHESYEO a2id I(88nHRb-phenyl)-amide (1) as a yellow
solid, mp.191-193°C.
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chromat ogr aphy (petrol ether/ethyl acetate 3:1).
{2-[(5-Hydroxy- benzo [b]

wohb@paesg- 2- car bonyl ) - am no] - phenyl } - car banm c Pa@TiE®#2004/001045

tert-butyl ester (4) WO 2004/ 069133 PCT/ EP2004/ 001045
-19 was recrystallized fromejhyl acetate/ diethyl
ether to yield 546ng (1.42mmo as colorless

cryst al's, np.185C (deconp.). Step 4:

16(22 D net hyl am no et hoxy) - benzo[ b] t hi ophene- 2-ca
h dtert- t t
r O@y tgynﬂ nos B en car ﬂ?](gnfugg Ci %Cg ca)gd 2§ er o

{%rhkﬁﬁ) nddeots) - benzo[ b]thl ophene- 2-

car bonyl ) - am no] - phenyl }-carbam c acid tert-butyl
ester (4) in 3n ethyl acetate was added 120 ng
p(Sttashi(ZHﬁ5e@FEbnailﬂamimO-P&@X&Dbéﬁﬂﬂﬁ‘b]tbmphene 2-carbonyl]-
(2-.6hl0ro: ydrochl ori de. The
régg%gﬁﬂen@?%%%amm}gghﬁggﬁm& tg@s *)ux for 16h and
poured into brine. The aqueous phase was extracted

WI(W igt ﬁ%baﬁae%hﬁ {Qn[%lﬂ‘ﬁiré)@y BEDRTH]EhiBPIRER- ZA@a?rng'iyﬂﬁgmmo

sol yent was. evapor at ed
5?1@ 5&@1% @@f@'&g’]lteét% 4) le&ngaélﬁlogﬂ%wa%egrtagw described
(dbmk@rmtimrtﬁ/(mchmpwl 1Qpk. and then 9:1).
(2-{[5-(2-D net hyl am no- et hoxy) - benzo[ b] t hi ophene- 2-ca
rbonyl ]- am no}-phenyl)-carbamc acid tert-butyl ester
( Srep Z3nG; Dﬁn&hﬁﬂmi!ll‘)'me}’bbcraionﬂe]dhiaphmeebbmbbmyslk: acid (2-

S
%%[ggﬁpilgnﬁ;‘fiﬂ?n no- et hoxy) - benzo[ b] t hi ophene- 2- car boxy

I|c acid (2- am no-phenyl)-am de (1) A solution of
BY if éH'qll&m (@ {gﬂ(g ﬁl%ie@hﬁlﬁhiwﬁ'@pﬂﬁy)%éﬂgéwthlophene 2-
benzo t.hi o
ﬁwg )bty

car pbon
)aneaP g uteyﬁn%%@% &stey 5y) ionan gyplogous
t rmafﬂndae t@dﬁ@ﬂb@nb@d tbrviie psdpafativg dfa) emple af stéP 6fMwhite solid,
t%lngelrg_tlﬁ?% and then 20 added to an aqueous sol ution
] g bi‘car bonate. After extraction with ethyl
acetate and renoval of the solvent the residue was
ﬁf‘%ﬁﬁ‘s‘l ized fromethyl acetate/ diethyl ether to
ie (0Q. 10nmol ) 5(2 D et hyl am no- et hoxy) -
bén(go{)g?qmpb;gmﬁ@ ethpxy) d&@yp ibdthiephene-2-carboxylic acid (2-amino-

(%h@Hyl mide®yl )-amde (1) as a yellow solid,
.191-193C. V\D 2004/ 069133 PCT/ EP2004/ 001045 - 20-

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-[(5-Hydroxy-benzo[b]thiophene-2-carbonyl)-amino]-
phenyl}-carbamic acid fert-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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Exanpl e 2
5-(3-Di . net hyl am no- propoxy) - benzo[ b] t hi ophene- 2- car bo

weapbimemisdd (2-am no- phenyl)-am de (6) Step 1PCT/EP2004/001045

(2-{[5-(3-Di net hyl am no- propoxy) - benzo[ b] t hi ophene- 2-c
arbonyl]- 5 am no}-phenyl)-cagbam c acid tert-butyl
ester (7) (7) is prepared from {2-[(5-Hydroxy-benzol[ b]
t hi ophene- 2- car bonyl ) - am no] - phenyl }-carbami c acid
t gxhmplf4/| ester (4) in an anal ogous manner to that

d%sét-lgl%q%lohn-i-y htiogy)el?e%rzgfb oI?hengz | catbo: lc%a:cli’(z-s s o-

5phanyh)-aniidy/(18) no- pr opoxy) - benzo[ b] t hi ophene- 2- car box
ylic acid (2- 10 am no-phenyl)-am de (6) (6) is
prepared from
( §tqp[ B{2-405( 2nophelini-frol-pthoppihenzb Brl tip Pherict bpirbomyl amino}-
nlc acid tert-butyl
r %/7%&??12%1&61{&?6%& ngnner to that described
for the preparation of (1) exanple 1, step 5; white

g‘ﬂl)das pi¥paredb4rok /G- (gﬂ}l]}?)faﬁpbélz% |thiophene-2-carbonyl)-amino]-
e R ERE AL RO ek LD o arloBous BARRGIt Hhatidgesribed

( &pr the @pephration of (5) example 1, step 4.
(2-{[5-(2-Disopropyl an no- et hoxy) - benzo[ b] t hi ophene- 2
-carbonyl]- am no}-phenyl)-carbam c acid tert-butyl

e Stepr 2: GAR- M@rﬁl@)hn;—@ybetbpw)é&nfzokh}thmphene 2-carboxylic acid (2-
{%nhﬁé Eggﬂ_éﬁnagﬁéy[b] t hi ophene-2-car bonyl ) - am no] -

ph eny carbamc acid tert-butyl ester (4) in an

anal ogous manner to that described for the

gr @@agﬁt revwred ftéh  exanpleMbrp l"gﬂlﬁ é@f —ettﬁth)ﬁ)k)-l?enzo [b thlophene 2-
I sopro enzo e -car

o topy %@ffﬁne%%rﬁmr i e e TN 50 Sidlogous

pmeqaree tb flrapdescribed for the preparation of (1) example 1, step 5; white solid,

(%ﬁé)[l% _(% gdr phol i n-4-yl - et hoxy) - benzo[ b] t hi ophene 2-

carbonyl’[’-afi no} - phenyl ) -carbanmi ¢ acid tert-butyl

ester (9) in an anal ogous nmanner to that described

f@kaﬁaﬂfefpr eparation of (1), exanple 1, step 5; yellow

sl 2004/ 069133 PCT/ EP2004/ 001045 -21- Exanple
4 7-62 -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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5- (2- Mor phol i n- 4-yl - et hoxy) - benzo[ b] t hi ophene- 2- car box
ylic acid (2-am no- phenyl)-am de (10) Step 1:

WO 20q4f059132- Mor phol i n- 4-yl - et hoxy) - benzo[ b] t hi opbeme2@4/001045

arbonyl]-am no}- 5 phenyl)-carbamc acid tert-butyl
ester (11) (11) is prepared fspm {2-[(5-Hydroxy-benzo
[ b] thiophene-2-carbonyl)-amno |- phenyl}-carbamc
acid tert-butyl ester (4) in an anal ogous nanner to

t _ .
D o o P b piqacid

ste
@ﬁ“€ﬂ§ﬁﬁpgé?boxyllc acid (2- 10 ami no-phenyl)-ani de
(10) (10) is prepared from

5 Bondt 1 PRET) By Rk e e e B o lamino-
eeplhen}’léar ympyl)-denzofataogoyk estemifhBr it ant iedoghes cmaimmi to that
f Qresééﬁ,%d @a;&ﬂég ot 189fofg§-))§(xﬁﬁ%m gteﬂ) 3, HpSPe$C (AR,

sol |
7-(2-Di nethylan1no et hoxy) - benzof ur an- 2- car boxyl i c

aCStéi) 4 QZ-QW—(EDBB 1a}nm -bénzofi@R- 21carbon armno}
enﬁg ben g i xyllc acid (13 % (13)
pﬁgﬁﬁY éﬁﬁF R ﬁgﬂi

Ur an- 2- car boxylic aC|d
(RE|chenste|n 20 Fblv Chim Acta, 1935, 18, 816,

nal o er to t scrlb ar
i?ggé))p %Seg e?oﬁf 8??%3 ﬁﬁ&grr?p)ﬁyebeilzg@faé"p el eﬁfgfn%}o'gkenyl}
( sathamic a@d eept—butyBeerﬁgdﬂé) imcancanalogous manner to that described for the
no- phenyl car banoyl ) -
bégéx%ﬁ%g“gggpé%ﬁggg?Q%%ﬁ?](14) is prepared from
7- Benzoyl oxy- benzof uran- 2-carboxylic acid (13) in ' an

2@té}ﬁﬁ|70@0Dﬁnémﬁlﬁﬁﬁn$—@tHdi?}b§%ﬁlrhﬂQdcafrB&xy‘hh %ad (2-amino-
pr paﬁ?tlog ﬁ (3) exanple 1, step 2,
5604/ 069133 PCT/ EP2004/ 001045 - 22 Step

{ %%&Q( i é)'f'gagarrgé ¥r_opnerf EIL }/%a Blm%tﬁ?l@t?ﬁ%% eghoxyr;q Egrlzoﬁlt}gg }é <.}arbonyl
amino}-phenyl)-carbamic acid tert-butyl ester (16) in an analogous manner to that

described for the preparation of (1) example 1, step 5; white solid, mp. 108-118°C.

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

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

(18) 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.

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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(15) is prepared from benzoic acid
2-(2-tert-but oxycarbonyl am no-

wohenyoeeids banoyl ) - benzof uran-7-yl ester (14) i RCAMEP2004/001045

anal ogous manner to that 5 described for the
preparation of (3) exanple 1,,step 3, np. 168C
(deconp.). Step 4:(2-f

[ 7- (2- D met hyl ami no- et hoxy) - benzof ur an- 2- car bonyl ] - am

N@hanreh €6 Yhak -desdrbRbifer 8l stepfbtiod o Y1) &atiple (,18dp 5; exact MW

(%ﬁ%ﬂ’}f%&oﬁ‘iﬁgeﬁé@%ﬂ%wyaﬁ%ﬁyl ) - ani no] - pheny! } -

carbami c acid tert-butyl ester (15) in an anal ogous

ner io that described for the 10 preparation of

le 1, step 4. Step 5:
-76@*Dllmhwlalmnmetbbhﬂxlﬁmbﬁmmﬁtqadmx2hcmd()Zwmlno-phenyl)
a%ﬂdé@w’)‘m no- phenyl) amde (12) (12) is prepared
from -
(2-{[7-(2-D nmet hyl am no- et hoxy) benzofuran 2-car bonyl ]
ne}- Dhi Haiko-adotly L BézoRithy2- &b &yl 4@

mSQé;in Q {Ph&j olﬁaf)s théﬁﬂ—lSdescrlzbegEforl](- im}
prpé‘ﬁ’éYl ‘Fac(l }erE BWE peter(20kt ep 5; white solid, np
108- 118C. Exanpl e 6
é&f)g’) Ee }/eda J? j &D%M%pxy%% 0 raglgz fal%a ?]? Xa¥n1no |-phenyl}-
[ %a(hanﬁx a@d he;rt{bmtyﬂr esterr (A pbinydn htogofisimanng: toethhioiey¢r}bed Hor the
[ acid tert-butyl ester (18)
(PP Y LAt R
{2-[(7-Hydr oxy- benzof uran- 2- car bonyl ) - am no] - phenyl } -
C Fdon: §- (Q@ﬁ’sdp%ﬁyizﬂﬁﬁﬂetﬁ&iﬁfbehééﬁmdmz%ﬂrm@&@dl -amino-
manner, t o Ei ﬁé’ descri bed for the preparatioh of (5)
e PRy amidetd) 4 step 2:

7-(3-Di et hyl ani no- pr opoxy) - benzof ur an- 2- car boxyl i c

f (r‘(o g %s ??§enp(%§eaé5 ﬁ% y(la%'[?-gb-gﬁlsg c%)yfa i ?M%rgﬁ Barz%guran 2-
c artiomyl] }ammrphq;hyn)phembamlcc acif atertebutyl dstele H20)birt yaln analogous

69
P SO DR B R0 Cha a0 by o MV

Mﬂflbfﬁéﬁ?éﬁ %8183t f?“@(%‘p Ltep 5; exact MV
[I\/H-H] calc'd: 354.18; MW found [I\/H-H] 354.2. Exanple 7
Example 8

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

Step 1: (2-{[7-(2-Piperidin-1-yl-ethoxy)-benzofuran-2-carbonyl]-amino}-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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7-(2-Dii sopropyl am no- et hoxy) - benzof ur an- 2- car boxyl i c
acid (2-am no-phenyl)- 5 amde (19) Step 1:

W0 20q4{069132- D PCT/EP2004/001045

i sopropyl am no- et hoxy) - benzof ur an- 2- car bonyl | - am no} -

phenyl)-carbam c acid tert-bujyl ester (20) (20) is

prepared from

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

Caﬁé}ﬁiﬂ - (Q!Plﬁeﬁ&hil ﬁtkitﬁbx;?ﬂieﬁiof(ﬁléﬁ-ﬂc&rb%ﬁyli’d&h&@o&ﬁmo-
ner. to é gzt descri bed for the 10 preparation of
e@?@%{ﬁfﬂ‘ )step 4. Step 2:

7 (2-Diisopropyl am no- et hoxy) - benzof ur an- 2- car boxylic

G (o PRPPREL SRR QB TP R Lo S R BREpE-crbom-
c amijioo) phergi)- mbz}mmwhyﬂeﬁ-lm&ylmam ¢223dn dntasalogdust mhnner to that
es&e?&ﬂ;%a%%' 'tHe ?E éﬁpﬁ dn98F¥1) g}éﬂﬁi&ie I'stet()S L 0te sohd egact MW

descr reparation l'e 1,
l\@ﬂabealmsqomo We‘i@l@cti[M*sﬂé I\/Wfound [MH—I]
396 2. Exanmple 8 7-
(2-Pi perjdin-1-yl-ethoxy)-benzofuran-2-carboxylic acid
( phenyl)- am de (21) 20 Step 1
( 27~{2[ PyrtelidRh e yl-¢thaxy)-behzefubaxp-¢irboeylzadcid @raminapigf)-
ngg% phenyl)- carbamc acid tert-butyl ester (22)
! repared from *
{2 [ (7- Hydr oxxy- benzof ur an- 2- car bonyl ) - am no] - phenyl } -
c r
@tﬁ%f“@ JPELEprbhan .”tiﬂ el EA el AT -
Jg-car amléaadte pdee0@4133 PCT/ EP2004/ 001045
-24 Step 2:

LA o A A oS v

f reafBamic acid tert—butyl ester (15) in an analogous manner to that described for the

2-1[7-(2 t hoxy) - benzof -2-car bonyl!
| PrRAS HERTRE AR £ aoi o tert butyl ester (22)

i n an anal ogous rmnner to that 5 described for the

N %?ﬁoﬁ% N B i s R ey

-agn e

(23) is prepared from (2-{[7-(2-Pyrrolidin-1-yl-ethoxy)-benzofuran-2-carbonyl]-
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.

Example 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:

WO020q4f069132- Pyrrol i di n- 1-yl - et hoxy) - benzof ur an- PETaPhmmpo1045

|']-am no}- phenyl)-carbamc acid tert-butyl ester (24)
(24) is prepared from -25

{2-[ (7-Hydroxy- benzof ur an- 2- car bonyl) am noj - phenyl}
carbamic acid tert-butyl ester (15) in an anal ogous

mmqez 7L@ Ma,aphcqﬁﬁ 1-b@Qx§)OberlzBfiraR 2R Aiylie Rei@f(2-afino-

5 St 2. 7-(2- [ i"di n-
XR?Wnt]SWB:Q% Zggnzof ur an- gpcar box§/l i (F;ygz:lodl (|2nam' no-
phenyl )-am de (23) (23) is prepared from
7-(2- 1- t
B L T e
rbeano éﬂmq@:@uwmﬂ:@ryl}tmmhhphemébcarbmw fagid tteet—butyl ester
Pr QBRI a%llo%Bus( ﬂa)anﬁé?ftﬂ'@lllaei d@sécrfb(ﬁ Rorzhe Fé Ia%l\ﬂ[oﬁQJf '(ij) example 1,

t \%
g)é%%z’s y@%q;cgldiqcact MW M+H] calc’d: 382.18; MW found | M+H] 382.0.

7- (2- Mor phol i n-4-yl -et holLT) - benzof uran-2-carbo: ylic
d % i no- phenyl )- am de (25) Step 1:
Mmr phol i n- 4-yl - et hoxy) - benzof ur an- 2- car bonyl
5 [2- (MetlRbymitkeony) - thoay bheazo [ bithid phaiet 2-barbykylisicit (2-amino-

a
1

( epared from

{2- ?gﬁ%ndre; y benzof ur an- 2- car bonyl ) - am no] - phenyl } -
car bam c acid tert-butyl ester (15) in an anal ogous

FRi Ty i e i i e

2&3}1159 Bl]igly? carba,mlc acid tert-butyl ester (2
7-(2- Nbrpholln 4-yl - ethoxy) benzofuran 2-carboxylic

? ) qc.jn scﬁlrﬂlon o h‘?ﬂX' ((53‘ %mmo ) ﬁ(g ?-}yd!rgX)P ﬂgrpzofbﬁanophene 2-

[ Zaf{dmy]) 2anfine [-ph8u )y barbamixt dajd feﬁ“kﬁmyl)ektex V3)-iaBhathaydtonitrile was
j 3 I

sl gt MU G I

t ethangt Tl@eslseeqaticbvemnﬂ@ne asdepied pti T dor %Irm(np)nd@oamﬂ igto brine.

1 T}§3t aglﬁe%ﬂﬁké WY &Bhttdd w@t’hae‘ﬂtlyl Mt&t%iﬁui tl‘?@d)r%aﬁiic phase was dried
e, te Solvent was ¢ (e te

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-2-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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5- [2-(2- Met hoxy- et hoxy) - et hoxy] - benzo
[ b] t hi ophene-2-carboxylic acid (2-am no- phenyl)-am de

WO 2004/069138t ep 1: PCT/EP2004/001045

[ 2- ({5-[ 2- (2- Met hoxy- et hoxy) - et hoxy] - benzo[ b] t hi ophene
-2-carbonyl }- am no)-phenyl J-garbanic acid tert-butyl
ester (28) To a solution of 77nmg (0.20mmol)
{2 [ (5- Hydr oxy-benzo[ b] t hi ophene- 2-

¥d 12 am no] - phenyl } - car bami c aC| d tert-butyl

eg':'(és | _n Sml : gnlcpig t%l eneLoee carboxy c acu? ?2—gglno-phenyl)

1~ahndér(292-(2- met hoxyet hoxy) 15 ethane. The reaction
m xture was heated at 100C for 90m n and poured into
brine. The aqueous phase was extracted wth ethyl

adtepat:d2-d (2 M@ﬂmxgmuh@tymbasm [hithiaphienet2-cartemyd cathimet -
] ftblaﬁ] g ated and the residue

34 ﬁ{é &4 tolél 1€|1"cgeg{bg esg 1‘r9<(r%n)!vat ogr aphy

(petrol ether/ethyl acetate 2:1 and then 1:1). The

PrEoGs prdRred (fﬁﬂﬁg{z- SJI@fdeﬁ} beR3y|@bahdRD-8banyl)-amino] -

?%h%é{rl gilibgllé]:.lqﬂﬂég jeﬁeblﬁtgﬁ%}}er (ﬁ)glﬁlzag emﬂogous manner to that described
t Hoothle@hepaZativar df§2§) éxampbd I, §2p 1am no- phenyl ) - am de

(27) A solution of 80ng (0. 164mmol ) of

[ 2- ({5-[ 2-(2- Met hoxy- et hoxy?J et hoxy]

beftero: 15} 2AMe ivapretitoxyrbburm) }fh@m’hﬂl@eﬁ-pmhwyl}c- asid (Paminino-
agﬂ.% &gra}m@é‘&‘é ester (28) in 1.0m trifluoroacetic

s stirred for 45mn at roomtenperature and 25
t hen added to an aqueous sol ution of sodi um

bi Q@ﬁ@%@}iaﬁed PbqD- {932 Asthexy- %bJE'W 1RkBY b ﬁﬁ@ﬂf&h@-za&%onyl]

renova ol vent, th s recrystallize
f rwgi et ekt hestey 1 3R abagalpac S o that
ofdekdribeddbr tledpepadtion (fA2)) asanuple tid, step Psiyellsy solid, mp. 162-
P67 - 168C. WO 2004/ 069133 PCT/ EP2004/ 001045 - 26-
Exanpl'e 12

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

aghdnfogs fdM no- phenyl) - ami de (29) Step 1:

(Z=1]5-(Z-Met hoxy- et hoxy) - benzo[ b] t hi ophene car bonyl

| Tak-Fo eﬂ?’%ﬁé‘?ﬂwﬁMLh?l&ZO&&aH‘?t’@Fbo}B%ﬁFldé 31agpino-
(%ﬁenﬁﬁ%ldé(amepared from {2-[(5- Hydr oxy- benzol[ b]

t hi ophene- 2- car bonyl ) - am no] - phenyl }-carbamni c acid
tert-butyl ester (4) in an anal ogous nmanner to that

destey 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-Methoxy-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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for the preparation of (28) exanple 11, step 1. Step
2: 5-(2-Methoxy-ethoxy)-benzo[ b]thi ophene-2-carboxylic

waeh@/0623am no- 10 phenyl)-am de (29) (29) is pCcemaz®d/001045

from

(2-{[5- (2- Met hoxy- et hoxy) - benzp[ b] t hi ophene- 2- car bonyl
] - am no}- phenyl)-carbam c aC|d tert-butyl ester (30)
i n an anal ogous manner to that described for the

pqgﬁﬁ%%£2€n of (27) exanmple 11, step 2; yellow solid,
. 65 | e - [2- . . .
(2-te¥ agwasy%beg%qrfﬁ;aﬁ% Cﬁgﬁfﬁmﬂ%@ﬁwmpzmde
aqps) (2-am no- phenyl)-amde (31) Step 1. [2-({7-

[ 2- (2- Met hoxy- et hoxy) - et hoxy] - benzof ur an- 2- car bonyl } - a
m no) - phenyl]-carbamc acid tert-butyl ester (32) 20

( J3p 1:42{{% (RaMethdxyesth¢n)-benzofuran-2-carbonyl]-amino}-phenyl)-

[ (g carbonyl ) - am no] - phenyl } -
cgcrzfaam Eg&z%lt%? Q{llégut §/3I%)ester (15) in an anal ogous
manner to that descrl bed for the preparation of (28)

exagp hse re%lt ﬁﬁnil- {23t 2Plydro —benzofhlran—Z carbonél) amino]-phenyl}-
-et ho ene- 2- car
et e e

f rj@Bparation of (28) example 11, step 1.
[2-({7-]2-(2- Met hoxy- ethoxy) et hoxy] - benzof ur an- 2-
car bonyl } - am no) - phenyl ] -carbam c acid tert-butyl

e SSteyr 2:(73(2)-Methaxiy-chetyd-densofurran?rearbowylidraid Qearpmobphenyl)-
L&%MFBS reparation of (27) exanple 11, step 2; exact
%? calc'd: 371.16; MW found [NMFH: 371.2. WO
2004/ 069133 PCT/ EP2004/ 001045 -27- Exanple 14
7-(63y M{ h«aiasa&uh Of ¥ b@li ot tmt}%xﬁ@ﬂmyy bészoR@raf-2-carbonyl] -

(2- I d
L Ao PR A bt B ST A D dnapeloEars MapugHo that
endds¢ribed fonthegpreparation of @7) ekathple 1@sitey 25 Sdgt NI Y Md] calc’d:
pr r,e om
i%?q? g@&ﬁ%luiggnz Tu?an 2- carbonyl) am no] - phenyl } -

carban1c acid tert-butyl ester (15) in an anal ogous
|n@&5ﬂpgigthat descri bed for the

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

Step 1: {2-[(5-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, J.-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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preparation of (28) exanple 11, step 1. Step 2:
7- (2- Met hoxy- et hoxy) - benzof ur an- 2- car boxylic acid

wO20@rmenia3 phenyl ) - 10 amide (33) (33) i s prepaPewEP2L@®AN01045

(2-{[7-(2- Met hoxy- et hoxy) - benzof ur an- 2- car bonyl ] -

am no} - phenyl ) -carbam c acid 23?” butyl ester (34) in
an anal ogous nmanner to that escribed for the
preparation of (27) exanple 11, step 2; exact MWV [ MtH|

C3Atraled I\?aﬁcé;% sollMéh OvRé ag Iﬁ3e7 wds esgéa&x@rfwi& with ethyl
5&2 Met h ﬁé eth eé.%i 1Hi.n carbo Idlctﬁ\cb dried

(2 e&?ﬁen‘ﬂl O%I‘g?lg.S)p agqsewerf wasiied wi rine, aried over
{ N &0, ahd )ﬂh@xtyd ]dvler oelite.eTRe ealvdarinyds) reamived]andhtheytejidae was

fP%?hg]%g%a‘(f:’l g%;ae B R BSHRT (EA0dIAEOP o ?%;gf%aﬁ? 2-[(5-

i'C ac
CH]yd;o;Qy-lHaﬁdojhéZmarWl) Paind] rpiengirsarbantid 9844 tert—butyl ester

58RI diher t6 Yield Bising (3.44mmol
Sg%%‘g}%rzhayé?ﬂ.hb g%dl 26&13%/ n an %Z‘g ogousg( mmol)
merrseallstrap 1 1943C @miPB@HOFbr the prepar atl on of (3)
exanple 1, step 2; np. 171-172(r)C. Step

Uk SR N IR PR

33dkbagni &cid fertbutyl ester (38)
{2-1(5-Al'l yl oxy-1H i ndol e- 2- car bonyl ) -
ani noj -phenyl} carbamic acid tert-butyl ester (36) in

1@@&‘1 is pe¢rhaaetbl 2- {aHpdtdext 1Hsimglolgsd-earboird Damime] - phand} egarbamic
ﬂ%n Eierf'ggﬂ;g e?feh oz NRSH ARl RC nthnnf¥ ttSrthlaﬁ Qfeh&ﬂ)edafor the
e ux t1or h the reaction mXture was added to a 1:1

nmibkeRratiast of {2 h exaample Wb spar0l/ 069133 PCT/ EP2004/ 001045

-28 saturated NaHCO3 sol uti on. The aqueous phase vvas

o o e ey e Rt FBPP R 4614 DUy PrenyD-

Na&ﬁﬂ)é(aﬁ’)d filtrated over celite. The sol vent was
renoved and the residue was subjected to silica gel

chromat ography (petrolether/ethyl acetate 2:1). {2- 5(5
5(35) is prepared: (2-{[5-(2-Methoxy-ethoxy)-1H-indole-2- carbonyl amino}-

%ﬁ?le clfﬂ'aif”éj AeRr Lerf- %B@ N¥tek - &%) Ml aR N&RYdehus hBMErCto that

rt- ester was recr stallized_from

d.d@fsmhedé%@e/nséﬁaframmg@fww eERle L4 %%érﬁgﬁaztmmfi ] calc’d:
Cripsl13] Mw fédnd [h¥E](3kegonposi tion).

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 5ml 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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Step 3: (2-{
[ 5- (2- Met hoxy- et hoxy) - 1Hi ndol e- 2- car bonyl ] - am no} - phe

wapby/6gidsbani ¢ acid tert-butyl ester (38) 10 PBBEP2®4/001045

pr epar ed

{2-[ (5-Hydroxy- 1Hi ndol e- 2- cayoonyl ) - ami no] - phenyl } - ca
rbamc acid tert-butyl ester (37) in an anal ogous
rranner to that described for the preparation of (28),

g&f%l@thérlethﬂta@&atl 4 e@n&l then 9:1). [2 ({5 [2-(tert-Butyl-dimethyl-

(2 ﬁmlilewp ﬁﬁ‘é’ﬂ/’ B %l]r? g@';)‘?ISafbgg)El A llgly)gbhaqngﬂ -carbamic

( Acid[tbrt{brtViebtanid) 683may V)1- 1$hhm¢luwh£elﬁamd hoaydlbrlessisolid.
}- phenyl)-carbamc acid tert-butyl ester (38) in an
anal ogous manner to that described for 'the

piSéqped: &t ety drioxy-2Hoxg)chenpiodb [thiopbensp2-2arbexplic ach/\2F ariso-

c e 245, MW found [MHH]: 326. 3. Exanple 16 20
53’?‘%1}%3?%%(-%&0”) - benzo[ b] t hi ophene- 2- car boxylic

acid (2-am no-phenyl)- amde (39) Step 1:
[ %( ﬁ5§oﬂ@ti({nt ef tss%gt ¥ wbnﬁﬁbt)yﬂz bl @r(yér%uwl dﬁh&@ﬂ}@ﬁaﬁﬁoxy)-

Lg 2@)&@3}110@1;1?1%?5 (:gt%%l ;r%%gng ﬂy b crlq tert-butyl
( Qsﬁﬁ n@0) ) in{ Bnl ( tettalipdrofyrabe e hfided CH%ITI@‘IQOZZOI?J&OI) tetra-n-
gg{ug)ag%lago_n?l}% I‘lgg hfﬂ% F%ac S ba u%e gvéla dg%r%gét kf)(l)’gr}{ temperature
pdbmdls andnpoarddont briendl1e. d&]mm@sZplmsg Mo tenm@)ze)d wightethyl acetate
b Lé'h}ilt ?}Y&& S%%HE ph-ﬁpéé v?e‘?@gz%é&{%? r?étaﬂ %%V&%ghﬁl%’l sulfate.

pour
5@’8qu @@@mt wiag r¢vepgr@te@1 arfl e theg @@séfb@ el [Rel3- HYdroxy-ethoxy)

e)geh%{bﬁﬂl fhiehe- QIdaMJo eé:ﬁh%}%ﬁ@n}ﬂﬁ@ar@ﬁﬁﬁndc@d RPESQyV&Eer was
Nk

ed 0 at e, t he sol vent was
iseivad & 1§ﬂ3 fuopacisgeid &B &EAHAD PXHYTF M@ sgpd for 45min
Cm’[Ofﬁiﬁlﬁ)gﬂ‘eﬁﬁi&yatm 20041169 313&:(13@6'/ EPZ&ﬁﬂzbﬂ@]s@Kﬁlon 29 sodium

g’et rgo e‘%é l ag eltl 3\t71 teﬁly aceqat n&! %Val 0 the olvent the
tfemi@e [Wﬁs lftﬂrmﬁbwd Frogar ubvﬁyla}:etauﬁ n{lyﬁlp%eqﬁbdr] to yleld 17mg

C(? f@?ﬁhﬁl) %?'Efj gfb?{zﬁ cﬁgt or Iﬁgélsdpggﬂﬁ@% carboxghc acid (2-
prheawd a@%@ ab%wbﬁfmtdwabﬁéﬁré @Cear boxyl i ¢
aC| d (2-am no- 5 phenyl)-am de (39)

Example 17
7-(2-Hydroxy-ethoxy)-benzofuran-2-carboxylic 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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To a solution of 55nmg (0.100mMmol )
[2-({5-[2-(tert-butyl-dinethyl-silanyl oxy)- ethoxy]

wohenne93h] t hi ophene- 2-car bonyl } - am no) - pheny PCT/EP2004/001045

-carbamic acid tert-butyl ester (40) in 5m
tetrahydrofurane was added 384 (0.120mmol ) tetra-n-

but yl ammoni um fl uori de. The reaction m xture was
stirred at roomtenperature 10 for | h and poured into
brsképez: 7IDEHPGSR P Eh XY RBEnMHSraf I E¥BbBic Weid (2 &indiib-phenyl)-
acetatgﬂ_and t he conbi ned organi c phases were washed
brefHde 81 dried over sodiumsulfate. The sol vent was
evaporated and the residue of (2-{

{5-(\2- Hydr oxy-eth - . . i
tgﬁgphg¥e1§9%%?%oﬁ§¥%-aﬁ?ﬁgﬂ:!€%%ﬁ§$§f%%?%lk?%ﬁg%gg%dhoxﬂ
t denzdfutapt2-ezbenyljvasincll-glaiyljecirbamit .acidl tert-butyl ester (38) in an
trifi ' ' I [ ' ' .
SRR o Sl IR R RS I e >
adtied@3-1887Gt i on of sodium bicarbonate. After

extraction with ethyl acetate and renoval of the

sqQlvent the residue was recrystallized from et hyl
agéﬁgﬂilﬂﬁiethyl ether to yield 17ng (0. 052mol ) of

5-5 @-Hy droxyietiod 1y - iddetez Dicidbokylapeh@- #miter filtenyl) aaide (43)
acid (2- am no-phenyl)-amde (39) as a white solid,

np. 215-216C. 20 Exanple 17

7-Stép Hya+({pei2-rttaBuytyl-diametlyflisilanyloxyp sathesnl 1t indslet2-carbonyl}-

E%@?ﬂb??gggﬁg¥#¥-ut;ﬁggfﬁé%kgﬁ%gﬁﬁéﬁyloxy)-ethoxy]-ben

zof uran-2- carbonyl }-am no) - phenyl ] - carbam ¢ acid

E gm;)( gy%rgpﬁga 9%0&42%-[@5H§7A1%\xy2 11H-a{c1|%n>eam_drﬁ‘o]th9mhmnm? -phenyl}-
- - Hydr. oxy- benzof u : 2- car bon - am noj ; n -

o baic S T bORR SHER ) BTG OERYS PR QAR R Led for the

mepregdration 6@0) easgilé bgdicpdr the preparation of (40)

exanple 16, step 1; exact MW[MH] calc' d: 327.13; MWV

found [ MtH]: 327.0. WD 2004/ 069133 PCT/ EP2004/ 001045

- RNepslep (2 Hydroxythiygn-diinstolro X grboxylic acid (2-amino-phenyl)-

'Q%@ﬂ Z )an-z-carboxylic acid (2-am no-phenyl)- am de

(4 ? 1) is prepared from

[2-({7-[2-(tert-Butyl-dinethyl-silanyl oxy) - et hoxy] -

{JG(ELEZ;PEM g@éllni’ecp @ZJQ{UJYZ!)—}t_eﬁIBL{tﬁ}diﬂ{é&[w-lsilarry‘l‘(ﬁdyp%ﬂ‘i(ﬁy]ta@HCﬁndole—Z—
ert-bufyl este n_an 5 anal ogpus er to

{ RatbaI Uy Bhet ket e FRRDERT e3sf Hkbimi% aslogous

stmapniZr 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-Butoxycarbonylamino-phenylcarbamoyl)-benzo[b] thiophen-5-
yloxy]-acetic acid tert-butyl ester (46)

To a solution of 96mg (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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np. 182-183C. Exanple 18
5- (2- Hydr oxy- et hoxy) - 1H i ndol e- 2- carboxylic acid

WO 20@rmenia3 phenyl ) -am de (43) Step 1: PCT/EP2004/001045

[2-({5-[2-(tert-Butyl-dinmethyl-silanyl oxy)-ethoxy]-1H

- indol e-2-carbonyl }- 10 am no)sjphenyl ] -carbam c acid

tert-butyl ester (44) (44) is prepared from
{2-[ (5-Hydroxy-1Hi ndol e- 2- car bonyl ) - am no] - phenyl } -

C akBadted wit éthledcetabuind tHRSIrinit Phisel Wasadriclave@ 36dimm sulfate,
manpner, to that descr,i bed for(fhe fregara ion of
e)?g ue subjecte

?Tﬁq)lgerfféyassetv%gprit_ed an F}h@ resi to silica gel chrérér‘rlggography
5-(p2irdlpdhcxthyb tdaevate) 41ht iThaopmdiict drdution| was aetiystallized from
-am n nyl): 1 1 de [ .
S UANTE o f0c tn 5 Sy popamine
i mhehdcabamayDdepzg[bihiopbyn-aHdemi]jacetzs raid derdidyl ester (46),

t ehb 18 | ester (44) in an anal ogous manner to that

destribed for the preparation of (39), exanple 16,
step 2; np. 222- 223C. 20 Exanple 19

Ani -8 ] s PhAPR ST - cBiwavid
][j%pg% ﬁ%ﬂ(gﬁrgh%&g{cg%ﬁ?ﬂyl) 3 1] i 6 PheRPH9ToxT-NdeBdrayi
[ =

b-tert-ButoxycarbonyIarnino-phenylcarbanoyl)-benzo
[ b] t hi ophen-5- yloxW-acetic acid tert-butyl ester

4 T | [ f 96 | .
) Bl AT i
- arheny)l]cathmnyfg}beow[b iapharisdylowsi] tachiin pridetstteputylapstemn(46) in
3 %rﬁf %ﬂu&%%&eg%eacid‘%sasqgf‘éa 4404 Rt I ratlit¥Yor 2h. 1ml 1.7M

carbonate an ng (0.40mmol) tert-butyl. |
c aedtchpt wasaddededropmase apdkangt Ehe pRecipifated rofgurless crystals

r efdrefilfedd dfAndnshspelede Withowater 5A8 Yo@t Bfhed QHBOEIRthy] ether.

sojutio a LU hloride.. The a ous se .was
VOISt e el Pt GrbBt Bt et e el B R iowy -
etdeytic avid(45) amprd0thElecorgpositiorphase was dried over
sodium sul fate, the solvent was evaporated and the

resi due subjected to silica gel chromatography
( samgile2er / et hyl acetate 4:1). The product fraction

%@(e%@%ﬁ%ﬂyﬁ%ir%%fﬁ-b&%m&ﬁfﬂﬁ%ﬂydc@ii@@{id tepyiel d

I’y [2-(2-tert-Butoxycarbonyl am no
phenyl car banoyl ) - benzo[ b] thi ophen-5-yl oxy] -acetic
acdtep 1 ent (2heityButegf@bdry®mino-phenylcarbamoyl)-benzofuran-7-yloxy]-

acetic acid tert-butyl ester (48)

(48) 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 (46) example 19, step 1, mp. 144-145°C.
Step 2: [2-(2-Amino-phenylcarbamoyl)-benzofuran-7-yloxy]-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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np. 166C. Step 2:

[ 2- (2- Am no- phenyl car banoyl ) - benzo[ b] t hi ophen-5-yl oxy]
woaowtoeei3aci d (45) A solution of 48ng (0. 096NROTEP2004/001045

[ 2-(2-tert-Butoxycarbonyl am no- 10

phenyl car banoyl ) - benzo[ b] t hi ophen- 5-yl oxy] -acetic

acid tert-butyl ester (46) in 1.0nl trifluoroacetic

acid was stirred at roomtenperature for 2h. Im 1.7M

a%ﬂﬁfeﬁam was added dropw se and and the

t at rl filt, ff

s R S AR L R K
dlethyl ether. 38ng (0. 96nnn|)
S R R GRS R R ot 6k
Ereactpl awid@riRutyl ester (50)
(2- Am no- phenyl car banoyl ) - benzof uran- 7-yl oxy] -acetic
acid (47) Step 1: [2- ) i
( 25Q)e it -pB@naészcg dermpo ity Grilrdroprd Ry indetarZnserponyhemine iphenyl} -
| ;Zrt%égﬁg ?{&éd ter@%ﬁM Est@C3e) inednt arddliglis BRhAEr 04BAt RGcr{t@)or the
{ rPrar 5L arela L 8P 2. w8 KRG Secomarsitiogheny |} -

carbamic acid tert-butyl ester (15) in an anal ogous

g?g # é& %g ha{ng(&) nyfcar%%ﬁfgr[)l% &,nd(@{ gfa ﬁt L1 QR 9hia szsﬁ)

[ 2- (2 Ami no- phenyl car bam)yl) benzof uran-7-yl o~] - acetic

3349) G4 e%reﬁé@i frﬁmor Rért@H lilftef&c%rbon?rlaml 0- ?)Slcarbamoyl) 1H-

ut oxycar am no- p car
béﬂ dfiixmﬁy 7acgfie >@ﬂd E?é"egil‘a’ 1 geterd %Q%rltn- Wawl%@uwemaens) to that

Irueeéh&aalf&gqa@ ﬁﬁ;ﬂﬁl@floﬁ Oof t(as} éi@ﬁﬁd]é b@d &@p DhQn >250°C
apar ati on f (45) exanple 19, step 2 10C.
SR VEYTI3 PCT/ EP2004/ 001045 - 32- Exan”pl e 21
[2 ( 2- Am no- phenyl car banoyl ) - 1H i ndol - 5-yl oxy] - aceti c

aci d é’ Step 1
[ - But oxycar bonyl am no- phenyl car banoyl ) - 1H i nd
olig-wid@u-ﬂ}yhmdwbbm Itliophénet 3-carboxdic acBD(R2-@nin®ephenyl)-
IS, glr)ed from
ZDP?S Hydr oxy- | Hi ndol e- 2- car bonyl ') - am no] - phenyl } -
car bam c acid tert-butyl ester (37) in an anal ogous
[ g3 b@rlcﬂﬁ&cﬂhkﬁ%xgpbeﬁi&b |thiopRaiét icefboakl] {adfiho}-
ngyﬁ car%amlc agd tért- tyl estglp(s&sjecorrpoy tion).

To a solution of 77mg (0.20mmol) {2-[(5-Hydroxy-benzo[b]thiophene-2-
carbonyl)-amino]-phenyl}-carbamic acid fert-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 vyield (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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Step 2:
[ 2- (2- Am no- phenyl car banoyl ) - 1H i ndol - 5-yl oxy] - aceti c

wacehd/oe#8}y (49) is prepared from PCT/EP2004/001045

[ 2-(2-tert-Butoxycarbonyl am no- phenyl car banoyl )-1H 10
i ndol -5-yl oxy] -acetic acid tggt-butyl ester (50) in
an anal ogous manner to that described for the
preparation of (45) exanpl e 19, step 2; np.: >250C
( dste DR EPyiridin2-ylime By B bérzo [b]thi hene 2- carboxyhc acid (2-amino-
é Edln 2- Inethoxy) benzo[ |ophene 2-carboxylic
ﬁ;&? %5Hﬁﬁ&lahenyl) 15 ani de (51) Step 1:
(2 {[5- (Pyridin-2-yl nethoxy) - benzo[ b] t hi ophene- 2- car bo
nyk] - enyl)-c idter
5‘5 %ﬁh& r}é olg Io%]érr} g(f)q@rlq(ngucgg ﬁ{ (E {*[%J@(yruﬁéb—ylmethoxy)
{zbqnggbﬂﬂmldwye@ﬂazbqrbjh :mmm}]gqhgnzl) carbamlc acid tert-butyl ester
c gg‘b?ﬂi/ﬁbnﬁr{hﬂ%ro%&mic}d wal bame f(ﬁ'%ﬂﬂhgﬁtro&ﬂt adéln erature and

ethyl acetate was. a
Fié?ﬁ 5 AR GHEEQUS 594 t(qghlggrhafﬁ]r?oqate After extractlon with

t fkyéﬁcpyernh&ﬁaﬂ ef tHazyﬁmhf @liB Ha%dﬁ'efhes rr@@%thlﬁibd it:rom ethyl
m Xture vva I nt o
ot nge oR 0 Smbeb P o0 Bty RStk oBhene--

acetladxylic and ( I—Iamlmaphenytt) -pindded 5Wass whtitessalidyap. 2066107PC.

sul fate, the solvent was evaporated and the residue
subjected to silica gel chromatography

( pexample?her / et hyl acetate 25 3:2) to yield
2 » -2 .
( 7- {iéélc{lﬁ’szq;lﬁieﬁu&y beﬁédf@ayl)z-bﬁﬁag,hﬁlm @nd yﬁ%-e[ﬁ;tee?ll)-gﬂnde

- am no} - phenyl)-carbamc acid tert
(5 (80ng, 0.168nmol ) as colourless crystals. WO
2004/ 069133 PCT/ EP2004/ 001045 -33 St e 2:

X benzo - -carb lic
T A R e e R C A e
( Ocatbdimicakid teft-HuyKesfeb{3yr i di n- 2- yl met hoxy) - benzol[ b]
t hi ophene-2- carbonyl ] - ami no} - phenyl ) - carbam ¢ acid
tert-butyl ester 5 (52) in 1.0r trifluoroacetic acid
wald4stis prepiréd frops ni2n (At ydsowi-bearpbran-drearkonyl)tdmino] -phenyl}-

adgeghrhi@ a8 téqllﬁﬁﬂ%sﬁptl@? P BhalSQRs mrﬁﬂepem%@éselbed for the
After extractlon mnﬂg acetate _and re

t hreyrtem ot (R peum Elezzwé Pr]ecfixﬁgttMW| MEH?D rcé%det4|§9119 MW
acfuat §M+a1)yiued.0. 33my (0. 88mmol )

5- (Pyridin-2-yl met hoxy) - benzo[ b] t hi ophene- 2-
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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carboxylic acid (2-am no-phenyl)-am de (51) as white
solid, np. 205-207C. 10 Exanple 23

wW@-20Ry069138 n- 2- y| met hoxy) - benzof ur an- 2- car boxy| PCTA®2@4/001045

(2-am no- phenyl)-am de (53) Step 1:
(2-{[7-(Pyridin-2-yl net hoxy)_-4enzof uran- 2- car bonyl ] - am
i no}-phenyl)- carbam c acid tert-butyl ester (54) 15
(54) is prepared from

{ Zxhinptetpadr oxy- benzofuran 2- carbonyl) am noj - phenyl}

B ol £t o B e S-SR o9
$xanple 22 saep 1, exact MW[M+H calc'd: 460.19; MN

7 S AT B Pres B oy onl aminolphepylagbepicgeid et
(anﬂwnsrﬁﬁ%nyl) 20 amide (53) (53) is prepared from
(2-{[7- (Pyridin 2-yl met hoxy) - benzof ur an- 2- carbonyl]

am no} - phen -carbamc acid tert-butyl ester
2rh BREIE A& SuBmOR-A- BrofEg eRHRHIAS- Cﬁnbexvhc add'Owen,

PIEP2EAdL), pmhefm(ﬁﬂa}nﬁx@lnm €989) 429t £52) iad Dl t maﬁde
WO 2004/ 069133 PCT/ EP2004/001045 -34- Exanpl e

5- (2- Hydr oxy- et hyl ) - benzof ur an- 2- car boxyl i c aC|d
(Qvaanhdafbdpiilemﬂhﬁ( fanistie The5xcesStthjpnyl chloride was evaporated, 20ml
%ILJ%S I%Yregen? e?%ec{] Zﬁcfi ugv o ]ie%agggrgy'f%e zggicﬂf%] WQ!] %ﬂ%&llfec{:?ﬁ 50ml

SZEﬂﬂgr%mh@Emmdl 20 Brishin: tshe sﬂuh@m 0Q4i7érrtg3(>2940mnol) mono-

| J o o°
19;)% i@/&?ﬂe%flg} g 6ﬁ‘ SOnlg]ll %ﬁﬁh%ﬂét&%@%@f’@ chlded ;;t 0°C. After
at

ed
dhe B;@Cfp@}ptezpﬁas ﬁﬁqéedegfg ad-washed ﬁ“ﬂﬂh ‘é‘ﬁq%ﬁ]r %:(‘\rg%r %ve a first crop

e\eﬁpsmgruﬁgi (1@@%01} qu{@Mrm&)q)e@d@Imdarﬁmaﬂmppraamd] -phenyl}-
al.n €. ,res

BTG O ASEHERD A ET ) BOF PTG RS3EF ey diquish gy removed
431'1’131’@50(:2 ktifiracdtite meroaddeditodhe résiheh®hy begaaiti pinisewas washed
t he Sg % %t?etogw%lttrqg N& fim?a[tl‘fra?e?dfﬁlfe g&{gu% bi?lrf)g{neﬂ:e 16ftion and
d|ln1n¢y¢andhed over Yrab@sa59ml bcpt@meawermddtgst@n@e solution and the

HFW?% evapor: porated to 1g{re1 a;_lo’éhg 18%0m of (2 32mmol) of (5 Bromo-
cd?eaaq»ﬁleana& %Oavlt -aipg] Pé%rtvé}rca(r ic egtdmrgl 5?56)

the nother |iquid was renoved
Step 2: {2-[(5-Vinyl-benzofuran-2-carbonyl)-amino]-phenyl}-carbamic acid tert-
butyl ester (57)

To a mixture of 2027mg (4.7mmol) {2-[(5-Bromo-benzofuran-2-carbonyl)-
amino]-phenyl}-carbamic acid tert-butyl ester (56) and 289mg (0.25mmol)
Pd(Phs)s in 40ml 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 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/ethylacetate 2:1)
to give 1530mg (4.04mmol) {2-[(5-Vinyl-benzofuran-2-carbonyl)-amino]-
phenyl}-carbamic acid tert-butyl ester (57).



10

15

20

and 250mL et hyl acetate were added to the residue. The
organi ¢ phase was washed 15 with 5% aqueous citric

waeh@/06%ias ur at ed aqueous sodi um bi car bonat e sSoPATIEBZ004/001045

and brine and dried over Na2SO4. 50nl heptane were
added to the solution and thesssolvent was evaporated
to give another 1000nmg of (2.32mml) of {2-[(5-Brono-
benzof ur an- 2- car bonyl ) - am no] - phenyl } - car bam ¢ aci d

t @tép ﬂl(iz-}{ 5- @ﬁH?ﬂrd)i?f&hylﬁbmdfuran-}carbon yl]-amino}-phenyl)-
l%m% %$$ % car bonyl ) - am no] - phenyl } - car
8?8'? 685%@? ester (57) To a mixture of

2027ng (4. 7mmol ) {2-[ (5- Bronp- benzof uran- 2-car bonyl) -

t
a% '&811u{ gﬁg@’ H‘{ﬂ?ﬁ”@?ﬁbﬁg@f 9 J@E’fﬁn‘iﬁ% ?ﬁofﬁtsatn% cér%‘éégzgﬂuno
1. l;élm’nl whrbamdc adidl saxt-butyd ﬂSt@f (58 b Pl i HFrendh d4mil @ aj06M solution
NRIFDABON iR TR/ Rirfed oL FTRE )1hVA @é’l'uﬁ@ﬁ @p BGmgNa@')}T' L) Biﬂl water

ester 25 the solution s _he
THES aélgeg 99 SHTEIRg Was \waBtipy @H?@o gh aEhfe 5%‘[1@9 tmliwre was
a@VthecEWIth &eink and \thd &g@ﬁnb %as’t&ﬁle&tcﬁfer Mﬂﬁd&h%glf&@ ﬂhB @olvent was
hase, wi.t h ase ma%
rgmatography

ARl 1 o PR SOl UBor 68 o

tHpeMékﬂﬂubﬂwhmﬁﬂwﬂﬂdtbgwﬁﬂ4mgi0@ébmmMﬂbﬁh{d@@hﬁh&mxyeﬂwD

(RS oI 686 Bad bl b BB ol A e 5

30 phenyl} carbam c aC|d tert-butyl ester (57). WD
@'Gﬁ Hy E%%ﬁ%@ﬁﬂél%ﬁ%ﬁ 2-cadBolie Acid: (2-amino- henyl}

é - Hydr oxy- €t hyl ) - benzof ur an-"2- car bonyl ] - am no
ﬁﬁ@ﬁ?ﬁ carbamic acid tert-butyl ester (58) A
sol ution of 114ng (0. 30nmmmol )

of ur, carb -.am noj -

P A sl 8 AR (0T RiP P AR A& ety bepgefuran-2-
androndtitarsinog-pBetsl) -sarbanico acid Sexifbudyl BB ri (38T i AnadsTHF were
t o
S e{dde&‘k%pl é’g 4&? Eoléﬁ'o? Af %R%lﬂx :kgékaggn nue%h{stﬂ{%& 55°C
2Hor 2heThesalvdng mamexanw@edﬁ@,hylme Wawddﬁdomdw‘éleamamc phase
t hﬁaso\fv%@ﬂ GriBD 8 8rald £5hPUS oA Bithadhhat s%lut{cﬂleand br1ne and
sq#vent 5 2§§rated and the r§S|due su Jeé) 1 i
si 4116da0&| NaofiPantiho §PEHy WAy FERGHeChETs PRl clé@a%néo ) 5-(2
1: Hydroey-gthyd)-SehBfucdh-2-301008lic acid (2-amino-phenyl)-amide (55); exact

(§M§%Fﬂ gékgqigég7§%q¥ ﬁWﬂg IMAREAST Y- car bami ¢ aci d

tert-butyl ester (58). Step 4:
5- (2- Hydr oxy- et hyl ) - benzof ur an- 2- carboxylic acid
(2- am no- phenyl ) -
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am de (55) To a solution of 75ngy (0.189nmol)
(2-{[ 5-(2- Hydr oxy- et hyl ) - benzof uran- 2-

woantamayiss - anmi no} - phenyl ) - carbam ¢ aci d tert - bBCYIEP2004/001045

ester (58) in 3mL THE were 15 added 18921 of 4M

solution of HQA in dioxane. Thg.reaction was stirred

at 55C for 2h. The sol vent was evapor at ed,

et hyl acet ate was added and t he organi c phase was

wakisest Reférbn&at ur at ed aqueous sodi um bi car bonat e

solution and brine and dried over Na2SO4. The sol vent

was renoved to give 45ng (0. 152mml) 5-(2-

HyAnssk JH.eethyll, lnhidter ol onaical 2D eagd Boryphd andadiwg Delivery Systems, 6th

(2 am no- p ; 20 MW calc'd
H] : %Fgw9Wog%dérm%§feﬂ§g7 1. WD 2004/ 069133
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Patent Clains 1. A conpound of formulal ~ O RO4 X

H 5 H2N

formula |I; wherein X represents N, S or O;

we2oEmpeeisent s CH3- (O CH2CH2)ri or C - C6- al kyl , PGiE@R004/001045
al kyl group is 10 nonosubstituted with -CO2H, -CH

R R2N-,

pyridin-2-yl, pyrroligyn-1-yl, piperidino or

nmor pholino; R, R2 independently from each other

denote C1-C6 alkyl; nis 1, 2, 3 or 4; 15 and

phar maceuti cal |y accept abPgteatClasmé hereof . 2. A

conmpound according to claim1, wherein X represents

N, Sor O0; Rrepresents RIRZN- Cl1-C6-al kyl and 20 R1,

R21.ar eA comppemdieffokmula IC1- C6 al kyl group; and

pharmaceutically acceptable salts thereof. 3. A

conpound according to claim 2,

5- (2- Di net hyl am no- ethoxy) benzo[ b] t hi ophene- 2- car boxy
I

lic acid (2- 25 am moxphe

3@ de, WD 2004/ 069133

RE
5- (3- D met hyl am noipr opbx of R- car boxylic
acid (2-am no- ' H
H,N

formula I;

wherein

X represents N, S or O;

R represents CH3-(O-CH,CHj)n- or Ci-Ce-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 is1,2,30r4;

and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein

X

R

represents N, S or O;
represents RIRZN-Cl-Cg-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-2-carboxylic ~ acid  (2-

amino-phenyl)-amide,
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5- (3-Di net hyl am no- propoxy) - benzo [ b]
t hi ophene- 2-carboxylic acid (2- am no-phenyl)-am de 5

w@20R/00 138t hyl am no- et hoxy) - benzof ur an- 2- car boRgTiE®2004/001045

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

7-(2-Di i sopropyl am no- et hoxy) sdenzof uran- 2- car boxyl i c
acid (2-am no- phenyl)-amde. 10 4. A conpound
according to claim 2,

7-(3-B- (BaDﬁhiEt&maﬁﬁn@-;’p) -bmﬁrﬁmsomebowal C(2-amino-
am d

acid (P§78 nP()) %h or 5-
(2- D iIBSBY o id¢ri no- et hoxy) - benzo [ b]
t hi oplte (mDi‘rnemlyhﬁﬁyd)-lpComﬂybibéﬂzo [Bithiophateerehiboaylicdeacid  (2-

15 5. A flgq%%g@i %Ofdl ng to claiml1, wherein X

represen R represents a grou
CH3- (d—@-@@qgl)‘mlammtpreﬂs)xx} enzoBiran-2A4carbexylind acid  (2-amino-

phar nﬁﬁx‘gﬁglb%ﬁhhé/ oacceptable salts thereof. 6. A

ccording to claimb,
5 (2 1\75{%kaépmdw}norﬁhpﬁ@obe@zgﬁé%rr%ﬁghwh%c.aSId (2-amino-
(2- amghenphamily.- am de, 25
5- (2- Met hoxw et hoxy) - benzo[ b] t hi ophene- 2- car boxyl i c
acid (2-am no- phenyl)-am de, ~
7-4.2- Metdrapyuret foasdiadpendafid,an- 2- car boxyl i ¢ aci d
(2-am no- phenyl)- am de, 7-
[ 2- (2- Met hoxy- et hoxy) - et hox benzof ur an- 2- car boxyl i c
aci d (Q(?amlmﬂlylgmlpbr@mngy&ﬁ;ﬁn@f@nan&—carboxyhc -acid ~ (2-amino-

[ 2- (2- WRhL9xysigL lexy) - et hoxy] -benzo [b]
t hi ophene car boxylic acid (2- amino-phenyl)-anide.

VO 200 BBSisamoprmimsp odarnghaua b thiophene-2-carboxylic acid  (2-

amino-phenyl)-amide.
5. A compound according to claim 1, wherein

X  represents N, S or O;
R represents a group CHs-(O-CH,CHy)n-;
n is 1,2, 3 or 4;

and pharmaceutically acceptable salts thereof.
6. A compound according to claim 5,

5-(Z—Methoxy’-ethoXy')-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)-benzofuran-2-carboxylic acid (2-amino-phenyl)-
amide,

7-[2-(2-Methoxy-ethoxy)-ethoxy]-benzofuran-2-carboxylic 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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-39 7. A compound according to claim1, wherein X
represents N, S or 0; Rrepresents d-C6-al kyl,

wonmagdssi tuted with pyridin-2-yl, pyrrolidi RETAPRG04/001045

pi peridino or norpholino; 5 and pharmaceuically
acceptable salts thereof. 8,34\ conpound according to
claim?7,

7- (Pyridin-2-yl met hoxy) - benzof uran- 2- carboxylic acid
( 27. am Agoipeimd dccordth@l® cldifh 1, wherein

5- (Pyridi n-2-yl met hoxy) - benzo[ b] t hi ophene- 2-car boxylic
acid (2-am no- phenyl)-am de,

7- (2- BXrr akprsemtsdNy$ oeOhoxy) - benzof ur an- 2- car boxyl i c
acid (-a

7-(2- pe?le]gr%se“?pé Hé%aﬁgmj?orbéﬁl%% llJ:ItF %nwn}l car boxylic
acid (2 armiynidipA )HY)“mlldﬁl &y, gépesidite or morpholino;

(2- Morphol i n-4-yl - et hoxy) - benzo [ b]

t hi ophene-2-carboxylic acjd (2- am no-phenyl)-ani de.
9. A cofibe ﬁaa%ecaﬁm%@w@bleéﬂéﬁthﬂfof wherein 20 X
represents N, S or O; R represents d -C6-al kyl,
noposupstitute (fl ﬁﬁ 1‘)1 I—& and pharmaceuically
actept/abPBPHIG &P Pyl compound according to
claim9, 25

o 5 iR ARR IR bR ACL I AT Wi 3 2RRRS blienyD-

t hi opkaemées yl oxy] -acetic acid or

2-(2- _ | . _
aci d. %ﬂml “Nggounﬁccﬁ%ltﬁgﬁi 1%) cl egz rénaﬂl%%v\%eraéﬁ (2 Emmo
X reprbseiyemNde,s or 0: WD 2004/ 069133

PCT/ EF200#4Q0R&451 -y &8 oxy)-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;-Cg-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 O;
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R represents O -C6-al kyl, nonosubstituted with OH;
and pharmaceui cally acceptable salts thereof. 12. A

woanpmdnidsaccording to claim1l, 5 PCT/EP2004/001045

5- (2- Hydr oxy- et hoxy) - benzo[ b] t hi ophene- 2- carboxyllc
acid (2-am no- phenyl)-am de,4g-

5- (2- Hydr oxy- et hoxy) - 1H i ndol e- 2- carboxylic acid
(2-am no- phenyl ) -ani de or

7- ( 2- Hy dr Q¥yresinltOR -z aBGE edotostibstit@ad katkybHe aci d
(2-am no- phenyl)- 10 am de. 13. A conpound of the
formula I-A _O-X~N_P H2N ( formula I-A), wherein
15 X amd pRahmyeuidaBy sicgptablie satsabergofren in cl ai m 1;

and pharmaceutically acceptable salts thereof. 14.
Conmpounds of fornula I-A_wherein X represents 0; 20 R
i 51201 Aosorapeynd aasprding tel dlgim s oup i s monosubsti t ut ed
with -OH  15. The conpound according to claim 14,

02 oot SRSl SDORR oA DRIl 3 (2-amino-
PCT/ E@Qﬁﬂ)}&ﬂﬁ@éS -41 16. The process for the

manuf of a or rdin

ol ai mPL L BHPT SR a*é@ﬁﬁ-%@af;ﬁ” st G oraphy-amide

Il OorHO H NHY ( formula Il ), 5 in which
7—(Z—Hydroxy—ethoxy)—benzofuran—Z—carboxyhc acid (2-amino-phenyl)-
amide.

13. A compound of the formula I-A

0]
I
H
H,N

( formula I-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;-Cg-alkyl, which alkyl group is monosubstituted with -OH.

15. The compound according to claim 14,

5-(2-Hydroxy-ethyl)-benzofuran-2-carboxylic acid (2-amino-phenyl)-amide.
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Xis as defined in claiml1l; and Y represents hydrogen
or a suitable am no protecting group wth a conpound

wofodmemiBa 111 10 R-LG ( formula 111 ), in waCTHEPR04/001045

has the neaning defined.in claim1; and and reactive
substituents, if present in Rgjare suitably protected;
15 LGis a suitable |l eaving group; and b) subsequently
if Y respesents a protected am no group, deprotection
of16. t il groeesp fastheahhnwfactatealVagempbupd of €6rinulg I according to
groupda1 pre%eni in Rto give a conpound of

for mul El SREPHE g) conversion, if desired, into its
pharmaceutical Iy acceptable salt. 17. A medi canent

cont ai |n r Hifisias cl aimed in any one
of cl qe%ﬂﬁﬁgIgﬂgggnagggﬁﬁceut|calIy accept abl e
ex0|p|ents WO 2004/ 069133 PCT/ EP2004/ 001045 -42 18.
A medi canent accg L0 clam 17 for the inhibition
of tunmor gro . se¢/of a_coppound in any one
of claims 1 10 cancer. 20.

The use of a conpound P any aims 1 to 15 for
the manufacture of 5 correspondipg—edi canents for
the inhibition of tunmor gro n@ ?1. A conpound
according to any one of clai M) to 15, fodmawe Vi),
prepared by a process as clained in claim16 or by an
equi val ent nmethod. 22. The invention as herei nbefore
descri bed.in which

X  isasdefined in claim 1; and

Y  represents hydrogen or a suitable amino protecting group

with a compound of formula IIT

R-LG

( formula III ),

in which

R has the meaning defined in claim 1; and
and reactive substituents, if present in R, are suitably protected;

LG is a 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 I; and

c)  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.
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18.

19.

20.

21.

22.

-42 -
A medicament according to claim 17 for the inhibition of tumor growth.

The use of a compound in any one of claims 1 to 15 for the treatment of

cancer.

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.

A compound according to any one of claims 1 to 15, whenever prepared by a

process as claimed in claim 16 or by an equivalent method.

The invention as hereinbefore described.



