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WD 2004/ 052838 PCT/ EP2003/ 013941 ARYLENE- CARBOXYLI C
ACI D (2- AM NO- PHENYL) - AM DE DERI VATI VES AS

WERARNEBESJTI CAL AGENTS The present invention reCEERR03/013941

novel aryl ene-carboxylic acid (2-am no-phenyl)- am de
derivatives, to a process for their manufacture,
medi canents containing themand their manufacture as

wel | xras efdlenkisdkvic tltes e :CRURAUBESvAS-AMIDE DERIVATIVES AS
pharsmeeidaueaddry aagitisve agents. 5 EP-A 0 847 992

descri bes nonoacyl at ed o- phenyl endi am ne derivatives

as cell differentiation inducers. The sane type of
compounds is al so the subject of EP-A 0 242 851. The
conmpounds described in these applications are al nost
excl usi vel y o-phenyl ene derivatives nongacyl ated w t
ddiie\Riesepe RVeRtione FlFL taap el anlensespehoxylinacid (izsar@flpmqwnyl)-
aaﬁﬁ@éj iigﬂva@w@svitdea @%@wlﬁﬂsth\éi:rltrhaﬂlﬂmclt’tﬁtéedn&ﬁ@m@d_ edritd e&(ljtaining
s increased tolerahility, less tgxicity an

" in s e Bk e CEEUTRBIG Aty Mied G5B 1odn et s as
k phwmmaceutidaly activeagems.ecur sors for the preparation of

t he correspondi ng benzi m dazol es, such preparation

nmet hods are e.g. described in DE-A 2 062 265; FR 2
1&EP-894847 %%tdﬁgq:r’ibepz_ r’nogﬁ@pygmglr @aghegyl’enqliﬁmi%m degi_vatives as cell
Clyeferentsafioh - inBucetd: BThE)satnd 988 ABAFindYOk | alsdRthe 8libject of
al ., Z. Chem %7 (1977)<é3§§ 16%%34; and thsan, H.
etEPah 0 247 fal-a by . campopndsogesenibrshin 7d814se; @gplicptigns are almost
pregdasivelyl 8+pheaylenvederativiianonarplated datloderivaevgastedieatoic acid.
formla Qe Q EBR]' cﬂ(}l) H%\Nd%clm Zgnd\éh\«enrtl?%mn r% ed properties such
r3%P§¥8hF¥”?HF REYTES |9ﬁ, phgnfpene or py?ialng-é?yf;

Rlas insprassictiotesatalityless takikignard lessisidgreffectahi ch are al |
optionally substituted; or 25

-CH2- (O CH2- CH2- ) mO-al kyl ; WD 2004/.052838

pdvipmgylated o pbanylendiamines are known in the art as precursors for the

preparation of the corresponding benzimidazoles, such preparation methods 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.

The present derivatives are new compounds of the general formula

_ O
o 14
R1
HN

H,N

wherein

>

represents  thiophene-diyl, phenylene or pyridine-diyl;
R' represents  alkyl, alkenyl, alkynyl which are all optionally
substituted; or

-CH;-(0-CH,-CH;-),O-alkyl;
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-2 -(CH2).-OCalkyl; -(CH)n-C(O) -NH al kyl ;
-(CH2),,-NH-C(O-alkyl; -(CH).-C(Oalkyl; 5
WO ¢@0Ha32838( O - O al kyl; or -(CH2).-0O C(O) - al kyPCT/BP2083/013941

group -NR3R4, wherein R3 and R4 independently
represent hydrogen; 10 al kyl-2-al kenyl or al kynyl
which are all optionally substituted; or

- CH2- (O CH2- CH2- ) n, Oalkyl CH2)n(O) al kyl ;

- (CH2) n- O( O) - N+ al ky(CHD5-O@ligh) - N O O) - al kyl -

-(CH2) . - (O al kyl ; -(m@;-jg_)@'( &k Kyl ; or

-(CH2)n-O-C(O) - aIkyI é é(ﬂ’l)sﬁ mlsl4; and
pharmaceutical ly accg%]fl S bber eof . 25 The
conmpounds accor di ng ((Cm)mCS(O)aikﬁntl on are inhibitors
of Hi stone Deacetyl a ( therefore show
antiproliferative angﬁé )Fwé) ia | oh-i nduci ng
activity, which res{fig.iGrG(Qbrabliykbioon of tunor cell
proliferation, induction of apopt osis and inhibition
of invasion i ptional, lation is a major
event in @eﬂrP“IUahEﬁﬁﬁr ]P‘?rﬁlfllpoﬁn gﬁ?é‘l’deﬂ’é@%‘ll BHEPraseAt 30
apoptosis. Transcri pyd@gah; activation of a set of
genes determ nes cel estination f r.this reason
transcription is tid h?'(j \5( I@al 8t eﬁlkW wgléﬂhl éry ﬂf optionally
factors. Gnbstivited;iars regul atory mechanl snms involved in

the process is an al i '_ idy iary v
structure of DNA, vvh?g% ? nsc #ptlon by

modul ating the acces&ithi) h'l @9*&3%’» transcription factors
to their target DNA_gE@JREYS)- mq;élu@gsorml integrity is

-(CH3)n,-NH-C(O)-alkyl;
-(CH2),-C(O)alkyl;
-(CH2)s-C(0O)-O-alkyl; or
-(CH,),-0-C(0)-alkyl

n is 1-6;

m s 1-4;
and pharmaceutically acceptable salts thereof.

The compounds according to this invention are inhibitors of Histone Deacetylase
(HDAC) and therefore show antiproliferative and differentiation-inducing activity,
which results in inhibition of tumor cell proliferation, induction of apoptosis and

inhibition of invasion.

Transcriptional regulation is a major event in cell differentiation, proliferation, and
apoptosis. Transcriptional activation of a set of genes determines cell destination
and for this reason transcription is tightly regulated by a variety of factors. One of
its regulatory mechanisms involved in the process is an alteration in the tertiary
structure of DNA, which affects transcription by modulating the accessibility of
transcription factors to their target DNA segments. Nucleosomal integrity is
regulated by the acetylation status of the core histones. In a hypoacetylated state,

nucleosomes are tightly compacted and thus are nonpermissive for transcription.
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35 regul ated by the acetylation status of the core
hi stones. In a hypoacetylated state, nucleosones are

wo c@habbag3conpact ed and thus are nonperm ssi ve POI/EP2003/013941

transcription. WO 2004/ 052838_PCT/ EP2003/ 013941 -3 On
the other hand, nucl eosomes afe rel axed by acetyl ation
of the core histones, wth the result being

COR (RF B AN eHEDe elegsarhBy EgMENER Bhncee distones
t hathatie result bang betmisdivenessao etapiscriptans The asaylatjdtAdtatus of the
a | St. nt | ) C

"SI AR0TEL M SR BER0L ) sy s
apbig¥1osind hmtcs@\/@amwlagﬁp@éDAfC)-c&meﬂy,dé%f%& inhilikarelihage been

COh@H ¢GRGRE: %rxweﬁlahdl BPIeREn RRGCHBPENLPLAIKEBIE, including
cel]s. Gven @?t popt oSi s | cr,uméﬁlslp factor for

S
c &RtoBrcaprgF sl fygrphopmaend ﬁmfﬁpﬁa@mgrc févendhatgpoptosis is a
r Q:@@@iltf;ictf)ﬂfgr AARE @\f{ogrb@mpiy{ms% le;ﬁ}iigi%ﬂg\aee j%nﬂ%a;s;i@g Sedpbnts for
apopt osis_(Koyapm,,.Y.. .et al ., 00

raBeet 2hieby 3 WRirindsindReash oF ppBRiONG (RPraify - et ol Blood 9
ar(000p dag@142ugs is a lack of selectivity. They do

not sufficiently differentiate between tunor cells and
normal cell, and therefore adverse reactions_

exp furthes shpricoraingedf reantyl antheansen diugs ésda laskiof selegivity They do

t hijt aR¥iciddbly tRffereRithte Betwidh  t8HRE teNY aft HBAMMAH, RESRherefore
di scovered, "and thua.an ant.i cancer dr.u uced

th re
t Gverss Jpaciimeapress & Aprmilcsishaye imifegiheis @fealﬂetgfriae‘/- Up to
efdo®G ol satisfastyryrdiafs Have beai dilecbverﬁldear?xbﬂme ufdsticdncethé@rug with
present, inventj SU{ phissi ngly Wl oW t oxi Gity
{4t oty bty aletabiiRy ! o L ety et f very much
didefiegde (Mthieatompouads of theypregint éaveptiof sutpzisprgbsshow low toxicity,
i ' _ 0 f : -
PR S o e B a3 &1 B Rnliaiiactivty.
enantiomeric forms, the preparation of the

at@hﬁ@ctgf?@ﬁ itﬁéleﬁre%ﬂ'pﬁweﬁiﬁon nadi g RBhipoandd abMifigndlReM and
g\9t heir Z&anuf as. the

an ) ture as well lgse of, t he .
aFOENAEHEF O G eo??hﬁ@“?? theif,enanfigmegf forgys, the preparation of
prtey eaidvermadtionkd nesspaindss pealianaentofcontdiniag sthemarud their
di nt.i r.Ln. f of
T RRBEER AL Bl GIRY Sbolaeidddd, CTRHAARE H fheYontrol
" airipyevention od ilknesses sppeially ivdillnesses bnd dishedercaranantioned above

hyd?ﬁl@%d%%ﬂ&&%f‘%@ﬁ&@oﬁhﬁ% théRBmlent® 14, preferably
froml to 8 carbon atons, 25 such as nethyl, ethyl,

n- propyl, isopropyl, 1-butyl, iso-butyl, sec-butyl,
t -Autuyed herdd§nthe terfir MEkYI', mBariept Mhaigtd-dvainl oasbiafiéhed-chain

S5l B ok P, B g B T s,
niscloas anethyd, ethyllHh-propyl, isopropyl, 1-butyl, iso-butyl, sec-butyl, t-butyl, n-
pentyl, n-hexyl, n-heptyl as well as their isomers. The alkyl group is optionally
substituted once or several times with halogen, hydroxy, cyano, nitro, amino, -NH-
alkyl or -N(alkyl),. Preferably the alkyl group is mono or multiply substituted by
fluor or mono substituted by ~NH-alkyl or -N(alkyl),. Examples for fluorinated
alkyl groups are perfluormethyl, 2,2,2-trifluorethyl, perfluorethyl. The alkyl group
in -N(alkyl), substituents is the same or different alkyl group and has the meaning
as defined above. Examples for —NH-alkyl or -N(alkyl), substituents are
methylamino, ethylamino, propylamino, isopropylamino, 1-butylamino, 2-

butylamino, t-butylamino, di-methylamino, di-ethylamino, di-propylamino, di-
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al kyl or -N(alkyl)2. Preferably the alkyl group is
nmono or mnultiply substituted by fluor or nono

weningnsaset ed by - NH al kyl or -N(al kyl ) 2. ExanpP@BEPDN3/013941

fluorinated 30 al kyl groups are perfl uornmnethyl,
2,2,2-trifluorethyl, perfIUOT@thyI The al kyl group
in -N(al kyl)2 substituents is the sane or different

al kyl oup and. has the, nea s _defingd abqve,
SR B R DA - At 2T TS b SRR Bingy  ethyl-

Wﬂﬁdlbd’lﬂﬁiﬂﬁﬁeth@l pydpalaindine. pr opyl am no, isopropyl ani no,

1- butyl am no, 2- butylam no, t-butylam no,

di - met hyl am no, di - ethylanlno di - propyl am no, di WO

2(0hé/tepR sagexﬁt‘rmEma@amm@md alkgl ¢hwopaogsfinadiahove, containing

dlo gr o@%}{)l @8 do‘{ilbrezb(ﬁlﬂts,y % FQrﬂQy ofle 'd%ut_?_HtB’dnﬂmEQﬁnples are 1-

an1no | am no

@Irmy 2 meaw dnbtuﬂ%ﬁt%:blaqe@ﬂ kiprytendipgilphexenyef i ned

above, contalnlng one or two isol ated doubl e bonds,
erabj double bond

PBsgergn - Aag gByn uSaERATOT Sha dbied fopumcaigining 2

ottriple ﬂbex& rEbdampTé'selré epropyalyk grpyrbpynybdnsutsnylyhibatynylal -@dntynyl
alkgll1 in as defi ned above, containing a triple

bSh npl es are 1-propynyl, 2-propynyl, 1-butynyl,
2 but ynyl , 1 pentynyl or 1- hexynyl The term

q@fe't@Hﬁl“Bgtl&%§tshBHIt§Qd” a9 ubeRerbiar & S mMBn SRR LIQRAY or
with alk al kynyl refers to t he substltutlon

oL ToFers sy e PR UHOBAN o8 eseliralapyirggont ams at any of the

afaﬁfreﬁeﬂﬁ(maegiowsaum hitofdh, h?dh@@?,fhz'arm/ | it Yamifi ¥ 26¥@, -NHalkyl
nltr@. ﬁﬁ} oxo, -NHalkyl or -N(alkyl)2. The term
IPar 8@ 2means fluorine, chlorine, brom ne or iodine.

An enbodi ment of the invention are the conpounds of

fqrhglf%rﬂ*l ]halo 7 ﬁe%}} ﬂ]u%rfﬁe1 &Rﬁf&r BIIO%’II}IQ bPi%'a e-diyl,

phenyl ene or° pyridine-diy S a group - NR3R4,
wherein R3 is hydrogen and R4 is as defined above;

angd, RS dIReALS thaldvinRGE SR R nSAIndS of RemARIT, whereinher

enbodi nent of the invention are conpounds of formul a
I, wherein A represents thiophene-diyl, phenyl ene or

DV i dirqmaahw thiopBeld-diys pha@emes)rqiyﬁain,e ajlkenyl

i gféng ! C?ﬁ%'s? 8_&1816%{3 fid 199}!{ {%%S 4 1}9 EE eqi’neg above;
and pharmaceutically acceptable salts thereof.

Another embodiment of the invention are compounds of formula I, wherein

A represents  thiophene-diyl, phenylene or pyridine-diyl;
R' represents alkyl, alkenyl, alkynyl which are all optionally substituted; or
-CH,-(O-CH,-CH;-),O-alkyl;
-(CHjy)y-O-alkyl;
-(CH,)n-C(O)-NH-alkyl;
-(CHz2)n-NH-C(O)-alkyl;
-(CH3)n-C(O)alkyl;
-(CH;)n-C(O)-O-alkyl; or
-(CH3)n-O-C(0O)-alkyl;
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-(CH2)n-C(O) -NHal kyl;  -(CH2)n-NHC(O) -al kyl; 25
-(CH2)n-C(O al kyl;  -(CH2)n-C(O) -O al kyl; or

wo (@0A31838D- C( O) - al kyl ; WO 2004/ 052838 PCT/ EP20RGI/888931d13941

-5- nis 1-6; mis 1-4; and pharmaceutically
acceptabl e salts thereof. 53%t another enbodi ment of

the invention are conpounds of fornmula |, wherein A
represents thiophen-2,5-diyl; Rl represents al kenyl;
10 - (eH%ri O alkyl: -(CH2)"-NHC(O -al kyl: or

- fCH2)s"1=-£( O al kyl;  n is 1-6; 15 and pharnmaceutically
acceptable salts thereof. Such conpounds are for
exanpl e:

5apd phathoaticalieaccbpablasdltsitherbofl | - t hi ophene- 2- car boxy!
ic acid (2-am no-phenyl)- am de,

5- (pent - 4- enoyl am no- net hyl ) -t hi ophene-2- car boxyl i .
ayégar(oghq Wtb@)é}:m‘éﬁﬁf the igyﬁ);l(gl)@,n age coenpounds o? t%rmui(ayl, wﬁerem
[ (2-acetyl am no-acetyl am no) - net hyl ]

-t hi ophene- 2-carboxylic_acid (2-am no- phenyl)-am de,
5 { 2Tepresents. nefhﬂ%é\j{Fpé%’ﬁ%W’) - et hoxy]
- @éet ydpreseng} - meikbl;) - t hi ophene- 2- carboxylic acid

(2-am no- phenyl )(;) By_a i

B- [ ( 4- ox0- pent anSyiam e L iret hy! ] - t hi ophene- 2- car boxy!
ic acid (2-ani ndGifwnNH-C(@irabkel; or
-(CH;)a-C(O)alkyl;

n 1s 1-6;
and pharmaceutically acceptable salts thereof.
Such compounds are for example:

5-[(2-ethoxy-acetylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide,

5-(pent-4-enoylamino-methyl)-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide,

5-[(2-acetylamino-acetylamino)-methyl}-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

5-({2-[2-(2-methoxy-ethoxy)-ethoxy] -acetylamino}-methyl) -thiophene-2-carboxylic
acid (2-amino-phenyl)-amide,

5-[(4-oxo-pentanoylamino)-methyl] -thiophene-2-carboxylic acid (2-amino-phenyl)-

amide.

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

A represents  thiophen-2,5-diyl;
R' isagroup ~NR’R*, wherein
R’ is hydrogen;

R* s alkenyl;

alkynyl;
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20 Yet anot her enbodi nent of the invention are
conpounds of fornmula I, wherein A represents

wo bioapkesss 2, 5-diyl; Rl is a group - NR3R4, wherBCTIEPRB3/013941

R3 is hydrogen; R4 is alkenyl; alkynyl; WO

2004/ 052838 PCT/ EP2003/0139416--6 -(CH2)"-(O) - al kyl ;
-(CH2)"-NH-C(O -al kyl; or -(CH)"-C(O-0OCalkyl; nis
1-6; 5 and pharmaceutically acceptable salts thereof.
Such conpounds are for(@iamiOg-alkyl;

[ 3- (3- et hoxy- propyl) - ufeijdorat | ) .

-t hi ophene- 2- car boxyl i g(?ﬂg%f' Iggr%iarl}g-l’ 0rghenyl ) - ami de,
5-[ (3- prop- 2-ynyl - ur ei'@ﬁz)wﬁ(éfrq'ﬁl}%ﬂ;ophene- 2- car boxyl
I § acijgh_62- am no- phenyl ) - ami de,

5-[3-(2-acetyl am no-et hyl)

- ur ei donet hyl ] -t hi ophene-2-carboxylic acid (2-am no-
phad phjrnedteaticallp acckBrabld-sates thepeyf. et hyl ) - ur ei donet hyl ]
-t hi ophene- 2-carboxylic acid (2-am no- phenyl)-am de,
5- [ (3-allyl-ureido)-nmethyl] -thiophene-2-carboxylic
aduch (empeunds aphfongtampleri de, 5-

[ 3- (3- but oxy- propyl ) -urei donet hyl ]

01 oRfenRe o PR Lirei Ryl PaadgIRRe 2RARA he a0k BB amino-

[ 5-( ZP-héPrYlPTG%‘ilFenyl car banoyl ) - t hi ophen- 2-yl net hyl ]
- ur ei B=-prop2ryyl-acdido einashyl | -thsdphiene-2Qarbeikylam@id@-amino-phenyl)-
enbodi nent of the invention are conpounds of fornula
L RSPEen
 5-[3-(2-acetylamino-ethyl)-ureidomethyl] -thiophene-2-carboxylic acid (2-amino-

phenyl)-amide,

5-[3-(2-methoxy-ethyl)-ureidomethyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide, '
5-[(3-allyl-ureido)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-amide,
5-[3-(3-butoxy-propyl)-ureidomethyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

4-{3-[5-(2-amino-phenylcarbamoyl)-thiophen-2-ylmethyl] -ureido}-butyric acid ethyl

ester.

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

A represents 1,4-phenylene;

R' represents  alkenyl;
-CH;-(O-CH,-CH>-)mO-CHs3;
-(CH3)n-O-alkyl; or
-(CHy)y-NH-C(O)-alkyl;

n 1s 1-6;

m is1-4;
and pharmaceutically acceptable salts thereof.
Such compounds are for example:

N-(2-amino-phenyl)-4-[(2-ethoxy-acetylamino)-methyl]-benzamide,
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A represents 1, 4-phenylene; R represents al kenyl; 15
-CH2- (O CH2-CH2- ) nD-CH3; - (CH2)"-O al kyl; or

WO QEHBFIS3INH C(O) -al kyl; nis 1-6; mis 1-4; POr/aPZN03/013941

pharmaceutically acceptable salts thereof. Such
conmpounds are for exanple: -7-

N- (2- am no- phenyl ) -4-[ (2- et hoxy-acetyl am no) - net hyl ]

- benzam de, WD 2004/ 052838 PCT/ EP2003/013941 -7 N (2
-am |N<()2-phémgﬁp)xenyn)—4(peant4—dnce'tamyihafrhcthylhﬂéatehgahnide,

ige?éﬁg%qﬁ[oxy eélﬁ’gxy) e fgﬁﬁé HOX? Hcﬁ%e aceﬁfla[rsuno} methyl)-

benz®ghzamidg- [ (2-acetyl ani no- acetyl am no) nmet hyl ]
- N- (3- goiabQyRRERY héetﬂﬁﬂﬁﬁmxﬂﬁhyl g —ﬁﬁf?ﬁé‘-ﬁherﬁr‘l‘)bBQizHﬁ'iHe

of the invention are conpounds of ormula’ 1, 'wherein

A represents 1, 4-phenylene; 5 R is a group - NR3R4,
wivet stiother Bthbiodirhist b gerinvenéniase edrkponds ofifdtinnyd I, wherein
-(CH2)n (O -alkyl; 10 -(CH2)"-NHC(O -al kyl; or
-(CH2)"-C(O-Oalkyl; nis 1-6; 15 and

phar meepeesentsal | {4epbergdembl e salts thereof. Such

c@mpo e fqgrgx &n 4-
[ (Z%a @lgam no- et’ﬁmF P Ur ei donet hyl ]
-N- (2- am no- pheRylS) a8fifde, N (2-am no-phenyl) - 4-
[ 3- (2- met hoxy- eRhil ) - dik&iygomet hyl | - benzami de,
alkynyl;
-(CHz),-(0)-alkyl;
-(CH;)n,-NH-C(O)-alkyl; or
-(CH,)a-C(0)-O-alkyl;

n is 1-6;
and pharmaceutically acceptable salts thereof.

Such compounds are for example:

4-[3-(2-acetylamino-ethyl)-ureidomethyl]-N-(2-amino-phenyl)-benzamide,
N-(2-amino-phenyl)-4-[3-(2-methoxy-ethyl)-ureidomethyl] -benzamide,
N-(2-amino-phenyl)-4-[3-(3-butoxy-propyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(3-ethoxy-propyl)-ureidomethyl}-benzamide,
4-[(3-allyl-ureido)-methyl]-N-(2-amino-phenyl)-benzamide,
N-(2-amino-phenyl)-4-[3-(3-isopropoxy-propyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[(3-prop-2-ynyl-ureido)-methyl]-benzamide,
4-{3-[4-(2-amino-phenylcarbamoyl)-benzyl]-ureido}-butyric acid methyl ester.

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

A represents  pyridin-2,5-diyl;
R' isagroup -NR’R*, wherein
R® s hydrogen, and
R* is -(CH2)n-(O)-alkyl;
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N- (2-am no-phenyl) - 4-
[ 3- (3- but oxy-propyl ) -urei donethyl] -benzam de, N

WO 200a/052388 phenyl ) - 4- [ 3-( 3- et hoxy- propyl ) - ur ei BOTVEPIIPB/H13941

-benzam de, 4- [ (3-allyl-ureido)-nethyl]

-N- (2- am no- phenyl ) - benzam de§- N-(2-am no-phenyl) - 4-
[ 3- (3-i sopropoxy-propyl)-ureidonethyl] -benzam de,

N- (2-am no- phenyl)-4- [ (3-prop-2-ynyl-ureido)-nmethyl]
- benzarii-Ge,

4-{3-[4- (2-am no- phenyl car banoyl ) - benzyl ] - ur ei do} - buty
ric acid nethyl ester. 20 Yet another enbodi nent of

t wed pharercewically ecceptablesaltishereo or mul a 1, wherein A
represents pyridin-2,5-diyl; R is a group - NR3R4,

wherein i's,.h drogen and 25 R4 is
ﬂ“??ﬁ“%ﬂ reX%“EPIZOO4/052838 PCT/ EP2003/ 013941
-8 nis 1- ; and pharmaceutically acceptable salts

t her nd is for.,exa :
(o o el S AR Moy ey B GRS E e risnuinagrige
-ni cotinam de. Yet another enbodi nent of the

i nvention are conpounds of forrmula I, wherein 10 A
represents pyridin-2,5-diyl; R represents al ken

_ Yetgpghepemibegiment of the invéptiongreenmpeindse U@aﬁ/ wberem
acceptable salts thereof Such conpounds are for

exanpl e: N-(2- am
g’nef%%%§n cet??’ ﬁgfgﬁithyl] -ni coti nam de,

NR { 2- eaprevenphenylkenyl-orpent - 4- enoyl ani no- met hyl ) - ni cot |
nam de. 20 Yet(%ggﬁhgrl odi nent of the invention
are conpounds of Sl & Z wherein A represents

t hi ophdné;2, 5-diyl; pyridin-2,5-diyl; or

1, 4- phenyl ene; 25

and pharmaceuticaHy acceptable salts thereof.

Such compounds are for example:

N-(2-amino-phenyl)-6-[(2-methoxy-acetylamino)-methyl]-nicotinamide,

N-(2-amino-phenyl)-6-(pent-4-enoylamino-methyl)-nicotinamide.
Yet another embodiment of the invention are compounds of formula I, wherein
A represents  thiophen-2,5-diyl;
pyridin-2,5-diyl; or

1,4-phenylene;

R' isagroup -NR’R?, wherein
R® is hydrogen;

R* is alkyl which is unsubstituted or substituted once or

several times by
halogen;
-NH-alkyl; or
“N(alkyl)s;



R is a group -NR3R4, wherein R3 is hydrogen; R4 is
al kyl which is unsubstituted or substituted once or
weewansdssg i mes by 30 hal ogen; -NHal kyl; or PCT/EP2003/013941
-N(al kyl')2; WD 2004/ 052838 PCT/ EP2003/013941 -9 and
pharmaceutically acceptable s&l-ts thereof. Such
conpounds are for exanplﬁ - ; thyl ] -t hi oph X
5-[ 3- (,2- di net hy] am no- et ur ei donet hy i ophene-
MW?@UQ& acoepiahlelts vl ) - ami de,  5-
[3 (2 dllsopropylan1no et hyl ) -ureidonethyl] _
gp ene- 2;carboxylic, acid (2- am no-phenyl) -am de,
5 et %“ﬁmgPﬂVFS ﬁ%mﬁpgpyl) ur ei dorret hyl ] - thlophene 2

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

igt |(1|30% |[]3T§£ tay“@tﬁ?%g}a% %ﬂl%)%teg%@ma&e%lg%ﬁeéﬁ%qg nl'g?ﬁyé‘élad (2-amino-

5- [ 3ehenyhenmde.- hexyl ) - ur ei donet hyl ]

-t hi Oﬁbﬁ@?ﬂﬁsﬁb@ﬂ%ﬁﬂd&etﬁﬁ? ;ﬁrélﬁ(l)lggﬂh lb‘f)@gnlr)%% )gy oQﬁlc acid (2-

5-(3-se I-ureldonethy

acid 1@?nﬁﬁﬂﬁéy DRENIE) - ani de,  5-
[ 3- (- {B}(hylieﬂbyﬂlimin)o- propylglairEtdiyibghyl]-thiophene-2-carboxylic acid (2-amino-
-thio ﬁp%nﬁ 8arboxyllc acid (2-am no-phenyl)- am de,

5-(3- |so%utnf Ureldonethyl)-thlophene 2-carboxylic

aCI d ¥-BB8- é?pfdmetbyﬂgnyrhq 2 Ardidethyl- propyl) ureidomethyl]-thiophene-2-carboxylic

5-[ 3- &%fy Weli AR @{g(lg a{Q,!’ugpyl ) - ur ei donet hyl ] -t hi ophene-2

-carbox c aci am no hen I) am de, N

(2-am Pre(@orpetgylwt i9phéntod- caqbexﬁ&clapd (2-amino-phenyl)-
-ben&aﬂuge N—(2 am no- phenyl)d4- vl benzan de.

I\I- ( 235 ﬁi nm ondogne(t)l%x) 2h1(l)Jpr’h%|ne %ngrngyllc acid (2-amino-phenyl)-amide,

[ 3- ( 3-HH- fﬂahﬁyh%mn)d)—ﬁr&dcﬂnffbﬁlhﬂhmph@ﬁyi -trarbbejlidaemt(D¥nlino-phenyl)-
- beq&agkde
5-(3-isobutyl-ureidomethyl)-thiophene-2-carboxylic acid (2-amino-phenyl)-amide,
5-[3-(3-dibutylamino-propyl)-ureidomethyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,
N-(2-amino-phenyl)-4-[(3-pentyl-ureido)-methyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(3-diethylamino-propyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(3-dimethylamino-2,2-dimethyl-propyl)-ureidomethyl] -
benzamide,
N-(2-amino-phenyl -(1-methyl-hexyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl

4-[3

4-[3-(3-dibutylamino-propyl)-ureidomethyl]-benzamide,
4-[3-(2-dimethylamino-ethyl)-ureidomethyl]-benzamide,
4-[3

N-(2-amino-phenyl -(2-diisopropylamino-ethyl)-ureidomethyl]-benzamide,
-[3-(2-methyl-butyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-(3-isobutyl-ureidomethyl)-benzamide,

)-
)-
N-(2-amino-phenyl)-
)-
N-(2-amino-phenyl)-4
N-(2-amino-phenyl)-4-(3-sec-butyl-ureidomethyl)-benzamide,
N-(2-amino-phenyl)-6-[(3-pentyl-ureido)-methyl]-nicotinamide,
N-(2-amino-phenyl)-6-[3-( 1-methyl-hexyl)-ureidomethyl]-nicotinamide.

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

A represents  thiophen-2,5-diyl;
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N- ( 2- am no- phenyl) - 4-
[ 3- (1- et hyl - hexyl ) -urei donet hyl] -benzam de, N
W@ 200a/052368 phenyl ) -4- [ 3- (3-di butyl am no- pr opyPQT/EP2003/013941
-urei domet hyl ] -benzam de, N-(2-am no-phenyl)-4-
[ 3- (2-di met hyl am no- et hyl ) - uri®@i-donet hyl | - benzam de,
N- (2- am no- phenyl)-4- [3-(2-diisopropyl am no-ethyl)
-urei donethyl] -benzam de, N-(2-am no-phenyl)-4-
[ 3- (2- met hyl - bupydidined,&idijdsreet hyl ] - benzani de,
N—(2 am no- phen
i sobutyl - ure?é&%&nﬁkpg benzam de,
hﬁfz aﬁﬂﬁﬁnﬁhenymy &’G@HSec but yl - ur ei doret hyl ) - benzam

ide, N (2-am gR-ARRRYbIp B-unsultsttied oy kubstiite® bnce or several
-nethyﬁ%¥hn|cot|nan1de N- ( 2- am no- phenyl ) - 6-

[ 3- (1 V1 - hexyl ) - urei domet hyl ] -nicotinanmi de. 5 Yet
anot her enbodi nhglogaf; the invention are conpounds of
formula I, wher g resents thiophen-2,5-diyl; WO
2004/ 052838 PCT/ ﬂ g7 13941 -10 pyridin- 2 5- d|yI

or 1, 4-phenyl emd(alky®; represents al kyl ; wherein the

al kyl group is unsubstltuted or substituted once or
several 5 tines ha| ogen; -NHal kyl; or

- N(15|Pﬂaylln}@eut1@11&ﬁ%febﬁhk ereehl |y acceptabl e salts
thereof. Such conpounds are for exanple: 5- |

(iﬂmg‘ﬂéﬂ@ﬁﬁpggg@%%gﬂ%@pacrgt?gl£n1no- phenyl ) - ami de

5- (propi onyl am no- net hyl) - t hi ophene- 2- carboxylic acid

5~ (bu &?9?2%&%55‘1%%?{%%% RIS BiopheR Ry gl g (2-amine-

( 2- ani bepyiEayide ani de,

5- (i s0wwaylba?ml@nmelawl)hm@maq%r%@ﬁé PG Y2-miRfpRenyl)-amide,
(2-am no- phen

(2, 3. 3 (ORga e s od P beag Al asif g pmino-pheny ) -amide,

-t hi Opfﬁéﬂwb&tﬁ'ﬁlﬁbﬁmim&h}&)}ﬂdolﬂ?ene 2asarbexytibedyl (2-amino-phenyl)-amide,
-am de’5-[(2,2,3,3,3»-pentaﬂuoro-propionylamino)-methyl]-thiophene-Z-carboxylic acid (2
amino-phenyl)-amide,

5-[(2-ethyl-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide,

5-[(2,2,2-trifluoro-acetylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,
5-[(4-dimethylamino-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-aminc
phenyl)-amide,

5-[(3-methyl-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl
amide,

5-[(2-dipropylamino-propionylamino)-methyl]-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide,
5-[(2-dimethylamino-acetylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

5-[(3-methyl-pentanoylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

N-(2-amino-phenyl)-4-(propionylamino-methyl)-benzamide,
N-(2-amino-phenyl)-4-(isobutyrylamino-methyl)-benzamide,
N-(2-amino-phenyl)-4-[(4-methyl-pentanoylamino)-methyl]-benzamide,



10

15

20

25

30

5- [ (2-ethyl-butyrylam no)-nethyl]
-t hi ophene- 2-carboxylic acid (2-am no-phenyl) - am de,

WG 200¢/85832-tri f | uor o- acet yl am no) - et hyl ] - t hi opdTeRE2083/€13941

arboxylic acid (2-am no- phenyl)-am de, 5- |

(4-di net hyl ami no- but yryl am nd}-net hyl ]

-t hi ophene- 2-carboxylic acid (2-am n( phenyl)-am de,

5- [ (3-nethyl-butyryl ani no) - et hyl ]. )

- thi opﬁ%ﬁ%razureapb%}m-‘%-&(%%thul-lz%m?(ﬁ%%%#w]-b%@éée’

5; h_[ (Zﬁ-dl-ﬁfrﬁmilz bREAYMO4-0b @Ry ; ilgarmagh)&)matﬁmdn?de,. _

-t hi ophene-2-.car boxyli c aci - _anm no- n ~am de, .
5- [ ( -'&%’I‘?‘é’?lﬂwpg‘m’?\;‘&fﬁé[é%mt@ﬁiﬂ?g a_rﬁ%%ﬁ@?cie)-%e&yl]—mcéjtuiamlde,
- t hi opheiB-AZniaaspheryl)-6e] (Benethyl Zbeatinoglampine Apkdhyl midegjnamide.
5-[ (3-net hyl - pent anoyl am no) - net hyl ] -t hi ophene- 2- car bo
xylic acid (2-am no- phenyl)-am de, )
NYepammtherenpioding¢nt-of theinpesitompr eeampounsls lef formydant whiergn

A E R omarne. By o ine S AR ) -oonzar ¢

( £ et iptbseRRNt an MJ?I ANTOR?, Wetebath R® aldbRZimdbskedeMiy represent
2004/ 052838 PCT/,ER2003/ 013941 .-11 . . .
N- (2- ami no- phen?‘%’l-’ ger[}'?f’ii%g}’w;]ll"v}‘bcll}taﬁ?} PR Y?r%btsﬂgﬂtfd’ or
-benzami de, N -CH,-401GHd20HRRWO-alkyl

(butyryl am no- ne N)_(ab m de, .
N- ( 2- Am no- pheny 2%‘2( P%ﬂ&lﬁ}

(4- et hyl - pent ar&Hza Y-MRtalyk] - ni coti nani de,

N (2 no-phemyig g N COalls
- met hyl - pent ang m_nQ) - et hy -ni cotinam de. Ye

anot her enbodi m}@'& *f‘qﬁlﬂgﬁventi on are conpounds of

formula |, wher ef@H,)AC(©pCRakknL; 8r t hi ophene-di yl

phenyl ene or py[@gggﬁgﬁb}_ﬁ 1RI represents a group

-NR3R4, wherein pendent |y represent
al kyl, al kenyl or al kynyl which are all optionally
sz%s_'tzii;y_%ed; or -CH2-(O CH2-CH2-) O al kyl ;

- ). -(O-alkyl; -(CH), C(O-NHalkyl; 10

- (MeH2 Eh1H¥H C( O) - al kyl ;

and pharmaceutically acceptable salts thereof.
Yet another embodiment of the invention are compounds of formula I, wherein
A represents  1,4-phenylene;
R' isagroup -NR’R*, wherein R’ and R* independently represent
alkyl;
and pharmaceutically acceptable salts thereof.

Such a compound is for example:

N-(2-amino-phenyl)-4-(3-butyl-3-methyl-ureidomethyl)-benzamide
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-(CH2)n-C(O alkyl; -(CH2)n C(O-0Oal kyl; or
-(CH2).-O0C(O-alkyl; 15 nis 1-6; M is 1-4; and

w@hexmezsatit i cal | y acceptable salts thereof. 20PYEEP2003/013941

anot her enbodi nent of the invention are conpounds of

formula I, wherein A represapts 1, 4-phenylene; R is

a group -NR3R4, wherein R3 and R4 independently

represent al kyl; 25 and pharnmaceutically acceptabl e

s ket anatheregdiodim@y of the invention e ¢anpamde phfppmala B34

N- (2- am no- phenyl ) -4-(3-butyl -3-nmet hyl -urei donmet hyl )-b

enzam de WD 2004/ 052838 PCT/ EP2003/ 013941 -12 Yet

anot her enbodi nent of the invention are conpounds of

formula I-A O HON4 A RS HN |:|2N P 1-A, 5 wherein
, or

H,N

I-A,
wherein

A represents  thiophen-2,5-diyl;
pyridin-2,5-diyl; or
1,4-phenylene;

R® represents  -(CHj)y-cyclopropyl;
-(CHy)k-cyclopentyl;
-(CHz)k-cyclohexyl;
-(CH,)k-cyclopent-2-enyl;
-(CH_)k-(5-oxo-pyrrolidin-2-yl);
-(CH3)k-(2-oxo0-pyrrolidin-1-yl);
-NH-(CH;)k-cyclopropyl;
-NH-(CH;)k-cyclopentyl;
-NH-(CHa)k-cyclohexyl;
-NH-(CH;)k-cyclopent-2-enyl;
-NH-(CH_)k-(5-oxo-pyrrolidin-2-yl); or
-NH-(CH2)x-(2-oxo-pyrrolidin-1-yl);

k is 0-6;

and pharmaceutically acceptable salts thereof.
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35

- (CH2) k- cycl ohexyl ; - (CH2) k-cycl opent -2-enyl; 15
-(CH2) k- (5-oxo-pyrrolidin-2-yl);

WO ¢@Ha5I83% 2- oxo-pyrrolidin- | -yl); -NH ( CH2PCT/EP2003/013941
k-cycl opropyl; -NH (CH2) k-cyclopentyl; -NH (CH2)
k- cycl ohexyl ; 20 - NH-(CH2) k= égcl opent - 2- enyl ;

-NH (CH2) k- (5- oxo-pyrrolidin-2-yl); or

-NH (CH2) k- (2- oxo-pyrrolidin- |I-yl); kis 0-6; 25 and
pRusheERRAYds preyfor @bl e salts thereof. WO

2004/ 052838 PCT/ EP2003/ 013941 - 13 Such conpounds are

[th CoRaRe St R RSP TRMA BEhh
5 amino-phenyl)-amide,

o-[(2- 21?% W&@en??eég)%i -a@Hnd n%').nn'ﬂs@xylF‘?l’ilﬁ%llu%n'eu].té?@&@'ﬂ@acid

2- carbo am’no- phenyl’)" - am
5- 0X0- @qu ghenylzamidepoxyl i ¢ aci d

[ 5- (3 3LHxapyRAA CRCRBERMIC)cid! [Bi(QRIMiIR0 HEh TEdrByhbyl)-

- am
5-[(3- E}%P}Ef'ﬁ’e%ﬁ’wetbi’%ﬁ%ﬁlﬁﬂ am no) - met hyl ] - t hi ophene- 2-
car boxyl |($cﬁﬂ¢pknq&@rélﬁoﬁﬂhmﬁxphaﬁhyl) -thivptene-S-carboxylic acid

(3-cycl l - [ am no) - net hyl

-t hi op % ‘gogg?rﬂ}g?'arﬁdc aci d) (2- a¥n ]no phenyl ) -anide,
5- [ (5 ¢w@@mypm@myganamhm)eﬂnﬂrﬂwghene -2-carboxylic acid (2-
ighl ophERss- %h&g;])b%ydel c acid (2- am no-phenyl) -am de,

5- (2- éy%?ﬁmlwmﬁé@%’?w)n@ft%f%ﬂﬂhe%?cfﬁmé’n’%hcfctdap
boxyl i Qnﬁﬁé-@hér%d) giﬁ]d’ép phenyl) -am de, 5-{ 3-

?t f]lzogﬁe[ﬁg lopropyl acelylan%n%) gle?l'P)X lhlop re%Ie %ocrarl?l%cb)éfrilé acid (2-

amino-phenyl)-amide,
5-{3-[3-(2-oxo-pyrrolidin-1-yl)-propyl}-ureidomethyl}-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide,
N-(2-amino-phenyl)-4-[(cyclopentanecarbonyl-amino)-methyl]-
benzamide,
N-(2-amino-phenyl)-4-{(2-cyclopent-2-enyl-acetylamino)-methyl] -
benzamide,
N-(2-amino-phenyl)-4-[(3-cyclopentyl-propionylamino)-methyl]-
benzamide,
N-(2-amino-phenyl)-4-{3-[3-(2-oxo-pyrrolidin-1-yl)-propyl]-
ureidomethyl}-benzamide,
N-(2-amino-phenyl)-4-(3-cyclopropylmethyl-ureidomethyl)-benzamide,
N-(2-amino-phenyl)-6-[(3-cyclopentyl-propionylamino)-methyl} -
nicotinamide,
N-(2-Amino-phenyl)-6-{3-[3-(2-o0xo-pyrrolidin-1-yl)-propyl]-
ureidomethyl}-nicotinamide,
N-(2-Amino-phenyl)-6-[(2-cyclopent-2-enyl-acetylamino)-methyl]-
nicotinamide,
N-(2-Amino-phenyl)-6-[(2-cyclopentyl-acetylamino)-methyl}-
nicotinamide,
N-(2-Amino-phenyl)-6-[(3-cyclohexyl-propionylamino)-methyl] -

nicotinamide.
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carboxylic acid (2-am no-phenyl)-am de, N
(2-am no- phenyl )-4- [

wQ eyoalosysest anecar bonyl -am no) -net hyl] - 20 bener@ER®)3/013941

N- (2- am no- phenyl ) -4-[(2-cycl opent - 2- enyl - acet yl am no)
-methyl] - benzam de, N (2--agi-no-phenyl)-4- [
(3-cycl opentyl - propi onylam no )-nethyl] - benzam de,
25 N-(2-am no-phenyl)-4-{3- |
3- (2 oxo- pyrrolidin-1- yI) propyl] - ureidom et hyl }
' ls)
) Cyﬁl%%gi: gxgl)ll)f)%{'en%%n% 0?%62' cﬁ: t}1 %B eéﬁagkafor éh? manufacture of the
NPtenin (aeylpminreyetlel)- afrylene car oxyhc acid (2-amino-phenyl)-amide

( Refivathvansinhy forRRPL, 6P bRFnfiOhn B Yt dptabRisGR RIS

N- (2- Am no- phenyl ) -6-{3-[3-(2-o0xo0-pyrrolidin-1-yl)-pro
pYad) - whetifgaesipbind of fophuladm de,

N- ( 2- Ami no- phenyl ) -6- [

(2-cycl opent - 2- enyl - ace
ni coti nam de, N-(2-Am
(2-cycl opentyl -acet vyl am Yre
N- ( 2- Ami no- phenyl ) - 6-
(3-cycl ohexyl - propi onyl 4m no)=Tret hyl ] - ni coti nam de.
WO 2004/ 052838 PCT/ EP20 {3941 -14 A further
enbodi nent of t he YHiNen s the process for the
manuf acture of the preses I
(acyl am no- net hyl ) - aryl ene- car boxylic acﬁ d

(2-am no- phenyl)-am de derivatives of the fornula I,

or a pharmaceutically-acceptable salt thereof by 5 (a)

r edeteimd bascthapoeanihgodefined mbbee 4nd O mepiesents eiNuitati\protecting

group, with a compound of the general formula III

35 ni coti nam de,

X
wherein
R' s alkyl, alkenyl, alkynyl which are all optionally substituted; or

-CH;-(O-CH;-CH;-),O-alkyl;
-(CH3)n-O-alkyl;
-(CH,),-C(0)-NH-alkyl;
-(CH,),-NH-C(O)-alkyl;
-(CHy),-C(O)alkyl;
-(CH;),-C(0)-0O-alkyl; or
~-(CH2)»-O-C(0)-alkyl;

or
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I1, 10 wherein A has the neaning defined above and Y
represents a suitable protecting group, wth a
w@oovposesss of the general fornula 111 O Rl ~OHed1/EP2003/613941
wherein R is alkyl, alkenyl,_ alkynyl which are all
opti onal Iy substit ut ed; or ‘-](5—12-(OCH2- CH2-) nO al kyl ;
(CH2), , - Oalkyl -(CH2) n-C( O - NH al kyl ;

REHNLIG gvéyf’%owﬁ%c%zﬁoee@%fswlaX 25 or

WO 2004/ 052838 PCT/ EP2003/ 013941 -15 reacting said
conmpound of forrmula Il with a pgnpourg of fornmula X
R3.N,, R&4 HX, 5 wherein R3 and W i ndependent!y
represent hydrogen; alkyl, alkenyt, alkynyl which are
all optionally substituted; or X

- -CH2- (O-CH2-CH2-)nO-al kyl.; 10 -(CH2).-Oal kyl ;”
-(CH2)n-C(O) -NHal kyl;  -(CH2)n NHC(O) -al kyl ;
- (vidhd2ein REGRA R kndependently represent

hydrogen;

alkyl, alkenyl, alkynyl which are all optionally substituted; or
~CH,~(0-CH,-CH,-)mO-alkyl;

-(CHy)n-O-alkyl;

-(CH3),-C(O)-NH-alkyl;

-(CHy)»-NH-C(O)-alkyl;

-(CHy),-C(O)alkyl;

-(CH3)n-C(0)-0O-alkyl; or

-(CHy),-0-C(O)-alkyl;

n is 1-6;
is 1-4;

(b) subsequent cleavage of the protection group; and
(c) if desired, turning the product into a pharmaceutically acceptable salt by

addition of a suitable acid or base.

Necessary starting materials for the above-mentioned process may be obtained by
standard procedures of organic chemistry. The preparation of such starting
materials is described within the accompanying non-limiting examples.
Alternatively necessary starting materials are obtainable by analogous procedures to

those illustrated which are within the ordinary skill of an organic chemist.

Protection groups for the amino group in process step (a) and methods for their
cleavage (process step (b)) are known from peptide chemistry. Example are
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 hydrochloric acid ( HCl) in dioxane), 9-fluorenmethoxy-

carbonyl (cleavage by secondary amines, such as, piperidine).
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-(CH2),,-C(O-0Calkyl; or 15 -(CH2)n O C(O-alkyl; n
is 1-6; mis 1-4; 20 (b) subsequent cleavage of the

w@e@ums1sBon group; and (c) if desired, turningPCH@P2003/013941

product into a pharnmaceutically acceptable salt by
addition of a suitable acid-as-base. Necessary
starting materials for the above-mentioned process may

be obtained by 25 standard procedures of organic
c Rberinsanufact i of pompandsi afithe genard Hosnalad iwily nowsbeddsetilsed in

'aeaﬁ%ﬁa'a@c% E@&M TG 0¥ ia0gs Wemad iWdichidd Yherein R! is
ceSsa %5

exanpl es. rngtl y ne y starting materials

apélsmwm NI asflehisgdaRovsr ocedures to those

illustrated Whl ch are W|th| n the ordinary skill of an

organi c .che tectio oups for the 1 NO oup .

| ﬁgs FEREHSR oL PPl ORI BS T 5P BRI 0 3rBi e e
B dcests goap qnpecaky}mmlvks otheeptepdmeqioe pradetdyre. In the

Eﬁ rp)s Z) WE carBSxy%%f ﬁgrﬁ?r%ll IfI?e%%%Q% tméted T s reactlon is

na F o ¢ acldan acetlc

ro
t cmtegwc;nmmtt sQ b@taqragbleny fent qxam@lmucu@lﬂ@r@m qe, dioxane
t [)i‘ ftét%@ﬁff@fahc(m dandnﬁa{hegfreéeﬁce of Qﬂlagﬁ@'ﬁ‘ﬁ% rh%@@t A0§u1table

drochl’oric acid e% I oxane @3 L or énret
ca?aBEYﬁlfier(‘@Fllé%@Sg‘é agid i&cf0p KRIPDleatd A %;ferf%gxam e an acyl
p'd@l%hkigltfﬂﬁﬁed Hpﬂ?@%é@&?%ﬁ?h@ﬁﬂiﬂ Elﬁaoé}ﬁlrﬂ)fl@ﬁﬂ& ac1d]&lo'ﬂtﬁz for
manuf acture .o mpounds of . t ner al_f.or

EsTBEe DR EHGER® St aitFloBRRH iy S ¥ dxample
nah wrdydfide fiengdobyp the rastiowelof the atidearchs edhlashformate Rich as
Ir ng%?fyé%ﬁg#b%m@atfg ragglgti\"% @fﬁ z%o?ﬁxaqlﬁélé f gﬁ@rgfg}r{rrgxgclij ﬁ ﬂm reaction
f of the aid pnd méml rsucfsawent@ﬂwwl&ng} GO ECUTRSIY formed by the

t Y&cﬁ@h lof th@‘é@i'dvzﬁﬁl R-hy 68/ beh /RSB RAL ac?F PAEE Yok exdrﬁ‘ple an
first, step, the c rbo%(%‘i?% of the

bé@éﬁé@naeéttm &EACtiqp o the ap @zidg pch 5 Bﬁqnylnbogwmoryl

I Bﬁﬁé a‘ilQicylGd%mﬂé foi exagiple a bpmidedarmpbd by the reaction of an acid and
di chl ar,one or Lelra dr ofquran ¢ THE

i A ctyﬁ’éldf)rs‘éctsbe?? étggpg?]sljgl?fyl vart ng of Jigprod et ‘M‘ a)ctlgn B the

r ecidtande @evadiiaide sacbfas %3scbmthybmlhopm@xlawpfttbylcahodnrmd or

aa¥éyc1'aﬂé,&yﬁic%rbd‘d§ﬁmﬁe< mg HR0dAG Vit (kO r&otiBh 'oq*%é QLABGIO N, N -

t he ‘react’i and an inarganic acid

c ispbopglgiimidazoleqi s 1§0f1h¢tdrfyhe é?ﬂCHf’F @b the aqd apd urepipgsalts
disgdy ofd dB:(1H-BEn¥&eiad YAl INJR, N -t@¥dh@h@uronium  tetrafluoro-

borate; or the product of the reaction of the acid and phosphorus based reagents,

e.g. bis-(2-o0x0-3-oxazolidinyl)-phosphorylchloride.

In the second step a compound of formulall is added to the solution. These
methods are well known to those skilled in the art. In principle, all methods for the
synthesis of amides as used in peptide chemistry as described in e.g. Houben-Weyl,
“Methoden der organischen Chemie”, Vol. XV/1 and XV/2 are also applicable.

If Y is t-butoxycarbonyl it can be finally cleaved in the third step by addition of
trifluoroacetic acid to the reaction mixture to yield compounds of formulal.
Alternatively the amide product is isolated after the second step and the cleavage of
the protecting group Y is carrried out in a separate step under reaction conditions

as described above.



an anhydride forned by the reaction of the acid and a

chl orof ormate such as isobutyl chloroformate; an
wa@edotwsesest er, for exanple an ester formed by P&EEP2003/013941

reaction of the acid and a phenol such as

pent af | uor ophenol ; an active ¥ster forned by the 15

reaction of the acid and N-hydroxybenzotriazole; an

a azi de, exa a azi d t

" e ot apteion AE P o Wherd Al BT dad i Fbutoxycarbonyl

di( [fhenppnpihaspthgl-énzodaintes)-phengll \chrbayani ded fterutyl ester) s

e reaction of an acid
ﬁg&?g@gﬂhﬁ¥§§h%§é 9§S dlggﬁbﬁghosphoryl cyani de; or

t he product of the reaction of the acid and a

c q\r px‘%?éri'e@ H&hSY ¢ RS pr aratlon of compounds of the formula II wherein A
I et hyl am nopr op F d or

OdH
5 .lsc%,éﬁbwekwedawﬂw.th%ﬁea@vabq t%‘%%‘%%m CST“PPH’éQS v
reaction of the acid with N, N - carbonyl diim dazol e;
or the product of the reaction of the acid and
uroniunsalts such as
0- (1Hbenzotriazol-1-yl)-N,N,N , N , -tetranet hyl uroni um
tetrafl uoro- borate; or. the product f tpe reaction of

the acid and phospho' s baSed ‘ e.g.
bi s- (2- oxo- 3- oxazol i di\s bspho yIchIorlde 25 In
the second step a cgQ poun foramula Il is added to

the solution. These et hods are\mell known to those
skilled in the art. Inypryncipleh all nmethods for the
synthesi s of amiyifg ' in pepti de chem stry as
described in e.g. Houben-VWeyl, "Methoden der

or gani schen Chenie", Vol. XV/ 1 and XV/2 aF% also

applicable. If Y is t-butoxycarbonyl it can be finally
cleaved in the third step by addition of 30

t rerel a&w@csﬁ ihe aiﬂ?ll gotlps tihebé 8%k pishéd KJ*ILHS@mbIk W pAlddium-

un of, for . r.nativel

0 D eaERd Feiion f it of AUNBEC SRR Lde morpholine,
c Icﬁﬂ;‘éa@ee @fN,N' fdempthelbexii turig agidas pllyY stavercgers. ri ed out in
a separate step under reaction conditions as
descri bed above. WO 2004/052838 PCT/ EP2003/013941 -17
THEheposrauats offorhuls dwaw helobtringd by dhaweaction ofisemplounghy
Y i s t-butoxycarbonyl
([2-(4- Am nonet hyl - benzoyl ani no) - Eﬂsﬁé%J-carban1c acid
t-butyl ester) is @escrided N erature
EP O 847 992. A prefgrr t hod{for the preparatlon
of conpounds of the erein A 51is
2, 5-t hi ophene i nvdl@es the rengval of the allyl groups
of conpounds IV OS N v

15 with a compound of the formula VI
H,N j@
YHN

wherein Y represents suitable protecting group as defined above.
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HN YHN f 1V The cleavage of the allyl groups can be
acconpl i shed for exanple by palladium 10 catal yzed

WO e@an5sBs i n t he presence of sulfinic acids, ceChBRyb3/€13941

aci ds, norpholine, dinmedone or
N, N - dlnethylbarblturlc aci d18s allyl scavengers. The
conpounds of fornula IV can be obtained by the

reaction, of co oun V OSN HO15 with a d

off hisrreagtion fypiga RS SHAPEeR Onwl?8?8f%e‘¥mree‘3‘r {HE ditrep, the

g g%ﬂélia loylgre wg&gﬂfijoluﬁd Vub&omen actilatddn dhisatzamténn M@arried out in an
003/013941

t %ﬁrﬁ%ﬂ% oa\;ﬁ'-r %{ amPple dlchlgil%n-lr{lhgner %?ogﬁtahg Br THF and in

t 153 pnesence sf ep acttnhmng @gﬂho&yhm‘tée macnmté@mave\/d)@t Wés& for

fi ﬁte efh a cgmlé:hcfeeﬁ)? kagﬂ Ik Sn Q@}‘l rchﬁﬁld‘a%rrhéﬂ By thel rBREibn of the

t or uent xarrp e in t han
digidcand o imEann crehlende, &re@@ﬁtpée &}flmaﬂ A oo 41%?11 replic acid
?gl?dl‘)!Sond% E m&amrﬂlyaﬁa@ tfbl\/@(ag@[d Mpdrhvarigé lfc&fheacbydhé geaction of
r xa a i de r e.an ac
e S S L D B gt v, o
I reﬁetrgplll £n a&ctefl fﬁhhm ibgtethef mactéawplthe tdvidryd «tphendldsich as

Qﬁﬂ%ﬁgmﬁﬁ (hq alq aémref eétglef rﬁ'lerc]1 lﬁ)eq}l@%l%ﬂ[)hd& theQ cid and N-

reacti on
adxydrcamxaoumzolnmtha@esﬂm hxqulﬁ 9oagidg formed by the reaction of

Chh@f glfd%ﬁ?taﬁ 2Rk 5l X@d@%&ﬁﬂphés@hory%am @n aJ&yleé)Faﬁ[de, for

forme he reaction of the a d I

oo ooty b oo acisrl B oAy e
fQ@&h&lﬁﬂosfpﬁofﬂn eyagide andhdNprédiat ofythenzattiornodl the aafd and a
EAeRARIG TR ad a NratarRIrBE et Ay elRarbodiimid or
dldi)d}@h)hhﬁkﬁﬁh&i‘thnmﬂe,a@ the; pradudi oofl the yrearitide, off the acid with N,N’-
exa"ﬂ%‘ gldgﬁﬁme, ) {;froglupty%ftﬁps réfca‘ah'mhpaqaranasraremumsans

such phosphoryl ani de;
trsedpr@d@t(lHﬁbmetrraé@ld Yo, Nt»Ne‘tﬁté@fGetbﬁ reiym tetrafluoro-

CQ{O@%}IQI Mt'ﬂhhg l‘i‘)r§&i§?&‘ ofithe rleactlon (F]f the acid aéld phosphorus based reagents,
- am
¢.g. blsr?% 0X0-3-0Xa70 1{11%?/ phosghor}//lcﬁlon gartm d or

In the second step, compound VI is added to the solution to yield compound 1V.
These methods are well known to those skilled in the art. In principle, all methods
for the synthesis of amides as used in peptide chemistry as described in e.g.
Houben-Weyl, “Methoden der organischen Chemie”, Vol. XV/1 and XV/2 are also
applicable.

The compounds of formula V are prepared by hydrolysis from compounds of the
formula VII.
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di cycl ohexyl carbodii m de, or the product of the
reaction of the acid with N, N - carbonyl diim dazol e;

w@eootlos28ps oduct of the reaction of the acid anBCT/EP2003/013941

uroni unsalts such as

0- (1H benzotriazol -1-yl)-N, N®&-, N , -tetranmet hyl uroni um
tetrafl uoro- borate; or the product of the reaction of

t he aC|d and phosphorus based reagents, 20 e.g.

blvdxe(e:in os 3lkgkarz optiahiatly Ishbgitated henzyil.cAlkgl adased Iherdimdras the

lgﬁgﬁaﬁ‘é n‘p%ven Q{f?}%u E%]I}(éleé ?orqﬁdag‘g rﬁ&hﬁh sﬁhﬁp l lf)tult)q nl{éngyl or p-
t m@ho)@'kemayb d herconditiogys tundemwh whrtbe ,bvérolmﬂ is mrwddzut depend
f Q)‘h thé ﬁat%Y@Bf‘ﬁx%'g‘io@ﬁ RANVH&S Rai% aUﬁl%Ehyl br %E«’I gﬁﬁgethe reactlon is

chem as described_ in e.g
déﬁrrsﬁgfa%. 0. thenprepraes of 2 ke FoR e gz Ay drasiBo sodium
251ya¢mmdec ab betassTulim }qxdﬂmadmﬂﬁaroinefroso”rwrm oY diluentp If@p@:bﬁtﬂ)le in

D AP TR e ATRE IS Rbehidf % T aove, 1 Raction

\Mmca@ned Rat irs thedl keybenoe ob pit iacidafdryexauipls; iatsotuswnbefnizdirochloric
’8" %ﬁlrnel an 1H§1% QPR%@éuGh Iﬂ@%l&l@@ eth%h @y 'dﬁdxﬁﬂ@lcdar tgll_ﬂ\éﬁfb;cetlc acid in
b@#ﬂnromeﬂﬁn nﬁ\fh?ax%@n |t en‘rﬂegr@&ﬁduﬂzq 6‘?‘1‘5“% decariisd gut by

t mﬁdmg@lrm&ass iS thé peeaéﬁdee@r SUobReRREM cafilyst REcHN ¢ WYakaddim or
or ethyl group, the

rou : I
grl‘g“gta\cégercralrréﬂ ?ﬂfPaFﬁarE’ﬂ% presence of a base,

for exanpl e, lithium hydroxide, sodium hydroxide, or

Pg}ﬁﬁﬁg%@%&%' t‘ﬂf%hgnf‘ﬁ cla{hﬁ)gcﬁlnfé)sltegg ¥ cf%scrﬁufﬁgé? e literature,

wan eg. M&?@éfNRQt alsSYﬂibeS!S—WﬂW) 9&&&4@ t he reaction is
carried out in the presence of an acid, for exanple, a
solutlo of hydrochloric  acid [n an inert solvent

s K¢ prgte aieéﬂﬁ}hocg?qs dhe prodyriggnefecomgpounds P% thsrfeepala I wherein
a1 2j5Ppytidisk dRbleendve tdtlton Wbl ciithd gotipef &eiEdtind VIIIL.
group, the reaction is carried out by hydrogenolysis

in the presence of a ngble netal catal yst such as

pal | adi um or platinunf abl e carrier, such as
carbon. 5-Di allyl am noneth pBREMNE- 2- car boxyl i c

YHN
VIII

The reduction of the nitrile can be accomplished for example by hydrogen in the
presence of a catalyst e.g. palladium on carbon or Raney-nickel in a suitable solvent
e.g. THF, methanol, ethanol or dimethyl formamide ( DMF ) optionally in the

presence of e.g. HC, triethylamine, ammonia or hydroxylamine.

One preferred method for the production of compounds of the formula VIII

involves the reaction of compound IX
o —

HO N
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ineg. MIllot, N, et al., Synthesis 7 (2000)
941-948. 15 One preferred nethod for the production of

wa@oeoposasds of the fornmula Il wherein A is 2, SPOYEPTORE@3941

i nvol ves the reduction of the cyano group of conpound

VIIIT. N HN\ N YHN VIII Theoreduction of the nitrile

can be acconplished for exanple by hydrogen in the 20
presence of a catalyst e.g. palladiumon carbon or
Raney-ni ckel in a suitable solvent e.g. THF, nethanol,

etwithridondsouaid ot tkwforthalarim de (DMF) optional ly in the
presence of e.g. HCl, triethylam ne, amonia or

hydr oxyl ami ne. One preferred nethod for the production

of compounds of the fgqmul a Il involves the

reaction of conpound |X O 5) HO N | X WD 2004/ 052838
PCT/ EP2003/ 013941 -20- wi onpound of the formula

VI HZN YHN VI 5 mheQ?jJ &épresents suitabl e
protecting group as defined above. THe reaction can

be carried out under conditions as described for the
preparation of compound I'V. 6-Cyano-nicotinic acid is

dQ&l@fdnbQ’Cketﬁsérhﬁsdltabw[ﬁbt&ﬁn fbu@ 4 deﬁ'@édoiﬁtﬁggﬂﬁh rebilztlon can
o8 o kB EbT iy SHERBE bt SRBbioR s snabpod 1V

TRE TSR Ak Rg <adlidpact gEETBR fofdheBHEPsaion saigopn

i 0- @mmokmEbtmlsacadgsdmpnbed\RStRé lasrathed, iineq. Verleiueggen, H., and
b r rocess known to be

a%% i cab XK?%W?EEQS# iﬁig?@ﬁ %f chem cal l y-rel ated

conmpounds. Such processes are illustrated by the

f qink QWelElGrr{eﬂf?[ %@ﬁﬂ{tf%é YE ﬂ%%émgat? gﬁgﬁ?g?gﬁ %gheﬁalﬁ tché”lE laNgroup -

n?\g}?ahl as &qgmcgpfzrfm $ Ir%?lgada & PTepAregs by any process f(nown to be

applicable to the preparation of chemically-related compounds. Such processes are

illustrated by the following representative examples. Necessary starting materials
may be obtained by standard procedures of organic chemistry. The preparation of
such starting materials is described within the accompanying non-limiting
examples. Alternatively necessary starting materials are obtainable by analogous
procedures to those illustrated which are within the ordinary skill of an organic

chemist.

One preferred method for the production of said ureidomethyl derivatives of
formulal involves the reaction of compounds of the formula Il wherein Y is
preferably t-butoxycarbonyl with an amine of the formula X
RB\N R4
H X

wherein R’ and R* have the meaning defined above.
This reaction typically involves a three-step one-pot procedure. In the first step

compound X is reacted with carbonyldiimidazol in an appropriate solvent e.g. THF.

In the second step compound 1I is added to the reactive intermediate to form the
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15 such starting materials is described within the
acconpanying non-limting exanples. Alternatively

WohewedsSmBy starting materials are obtai nabl e bRCT/EP2003/013941

anal ogous procedures to those illustrated which are
within the ordinary skill of-2an organic chenist. One
preferred nethod for the production of said

urei donmet hyl derivatives of 20 formula | involves the

r sautsponding weidp derivaivef Finhlly Y ds chedvad [bly adidigiomi of tyiflugroacetic

PPl B g R R Aehe M adba e ffarRies b Bprmula L
nmeani ng defi ned above. 25 This reaction typical I y

I M@}ﬁaﬁse@ tliélir@ﬁb%ir@@u& Reisdlofed RFtECHE 'déc%nd Isféptaha thé él&atvage of
ég ound .S reacted . with carbony gllm azol ({]
aﬁh F‘EEB § StV PsH IS EHe ‘{j‘t “"rPEePaF?FetsWB bHE4enpond: tions

caspearibeddbove added to the reactive internediate to
formthe WO 2004/ 052838 PCT/ EP2003/013941 -21

corresponding ureido derivative. Finally Y is cleaved
byf ¥dslt-butmxycfrbemyl fitt cror oz fivaliyccleayed dn tthe thiwl stepbyiaddition of

mt?iﬂl&HrSa&:ﬂc X&& kliHeR€actibf 'nﬂ%é W}LleIQ§£1H\ﬂ@ﬁ{fé‘cﬁ'%s Of formula 1.

formula I. Alternativel urer do product Is
I sol at ed after the second step and the cl eavage of

t e RbAIPOGHANGS tHE Geierd foSmGRITIdah @dnAK oh@oﬁs@eﬁat‘:maﬂ centers
step under ,reacti on conditions 5 as lil?' %Ve??rgb

| ARG o e R RS R R Ry P O e hggmates
t khen bésepdraedpccbsdimglth knavwn ofethddsiifitoutbe eaaeiontera dod instance,

t G?as{ef&%ﬁér&we%hﬁhetaﬁ% %E;galfrgeﬁ %'ngger az%ﬁ{nll \c{xeesﬁo%'lf:d from the

oun or nu
C ORACHILG) Huﬁfelr@rb)’séﬁ@é@@ withi arralopfe@ﬂv ackve agdl saghn ag henDbeor L-

PEESRR! adifl Thdn@E8RTWEdOmdIRR #id ORLHE alcldy oﬁ%h%ois%'lfﬁhlc acid.

Ié‘i race tes 10 can_be separat ed acco g % né)vxg
CHHLIVE t%fptl%eoan%t%rﬁélﬁgtwrpsqs FHst&lRc &€ achieved by using

dlcnﬁinaalrtle @apliy C Sabi S V\h'cmgalfan bIehghepar Heefdridynce Liquid
St a | Za I e em Xt ur es

ﬁﬁr@ge& ofhy PP D - bRl SR ne kR alafens "o .

D or

- tartaric acid, rrandellc acid, malic acid,

| %%'cSn&%thP&ccﬁﬁﬂg:&r&H gtr&@htcln@%ltgm %LﬁEtQﬂttl’IX ?%X-bof their

aratron nmers e acnl eve
uPhagnacsuiishy asepigbls sHlis- The termy abarmaghutwéllx tcatable salt” refers

th& 'ébriifenﬁ?rlﬁél’ ra&ﬂ%:aﬁnmsa(ts P bGse) addi@sie Saltéfih e the biological
C o Hetivendss afd %}/o%lert?es of the compounds of formula I and are formed from

suitable non-toxic organic or inorganic acids or organic or inorganic bases. Acid-
addition salts include for example those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid,
phosphoric acid and nitric acid, and those derived from organic acids such as p-
toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid,
citric acid, malic acid, lactic acid, fumaric acid, and the like. Base-addition salts
include those derived from ammonium, potassium, sodium and, quaternary
ammonium hydroxides, such as for example, tetramethylammonium hydroxide.
The chemical modification of a pharmaceutical compound into a salt is a technique
well known to pharmaceutical chemists in order to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. It is for
example described in Ansel, H., et. al., Pharmaceutical Dosage Forms and Drug
Delivery Systems, 6th ed., 1995, pp. 196 and 1456-1457.
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The conpounds according to the present invention nmay
exist in the formof their pharmaceutically

wacwepsmBs e salts. The term "pharmaceutical |y PCT/EP2003/013941

acceptable salt” refers to conventional acid-addition

salts or base-addition salts2phat retain the

bi ol ogi cal 20 effectiveness and properties of the

compounds of fornmula | and are forned from suitable

n e tcomipoundgamonling to nhtsrigamitionamddheio iphemyaeitically acceptable
[ [ t £.9r :
ARt 2T BEme A ifen @) b Bk Rk o7 JHREMER LR preparations.
hilde qurarmacre@tmdmrepawtmm e rhecadaingsternd @rdllyo g ciratiedform of

S WHl, 'cea@& ikgblet$ ldrsg%ea ﬁaﬂqﬂ, softngm%a@ erpsﬁle@csbﬂm@risi emulsions
nitric aci 0se deriv

rom orga ch
a8t ﬂlsrzsnwrstr@ﬁ %‘HPF’&HF&HO%?IH%O%’SY‘?TC"}W i elierigd Sttty e g the

Mg iR BeSppbsitiiries,as ipdrentedllyl €g.36 ik fostiof injédtiondbliitions.
citric acid, malic acid, lactic acid, fumaric acid,

and the I|ke Base- addltlon salts |nclude t hose

d&ihie b dve-mentiameiophaimacquoiralgg eparptigodian rhearbdgined by processing

|
h glﬁ gd'nr@ﬁ%ng %g%ﬁlﬁfg%r[h I?%l? gr)g}fégg&? mﬁl:ﬁb«lﬁﬂﬁccfu lcali5ABR, fnorganic
mediorgania ¢asrenss La&tqsh,acprmetém & ferivativyss thraeatnialy, steagig qcids or

i $ts %alrseth&e?:&nvwé hseli RYRxAfRpleNAY fiRE ezultrre@aror tablets, coated
%ﬁ} in ord 8 Gtaln [ roved]ﬁh ysi cal lati

o flEtRafiragfesping tard g CABTILT SUIAblE BRSTS 19T PR ecatine

sehpsblds iatey forf e)a&rm@ wegisablé bild, svakes; fatgsempbdidlartliquid golyols

A et DepSidingd o hE RISl BRI A B A are,

1“=5W€V16¢5‘78uaw>0®®64d 058385 PATORRRDOBR G20l SuimbleRaeriers for
phar ?naceutl@ﬁ; &P sGiuBBnd anl @)r-'ﬁp!; QYee 7 SRnHM vidi&! faolgols, glycerol,

t1cal acce salts can be use
esabe pilsandy t%e likey qﬁfébreo?q%qs for suRBRWMGTEE are; for example,

p &ﬁﬁﬁalairlrrarwened he waka| farceutiiligald riepad polyeleend i 1ike.
adm nistered orally, e.g. in the formof tablets,

coated tablets, dragees, hard and soft gel atine
Cc ﬂﬂﬁlﬂh&ﬂna&ﬁhtﬁ] ippeparations ksi, amsreGveprcontasp preséroatives, folabilizers,

a%[ytbri{ ?115, a'te{t&% g%ﬂ I@r?lWEYffeES, ?Jegtgng‘? c%{lérgrqttseﬂavorants, salts for

paraem&rhalorsylotle pressure buffersf masking agenjwetanmmémm ffheynern also

TRenaRPME STRE theRBELRIRY VAREAM JubfhnRE €par ati ons can be
obtai ned by processing ' the conmpounds according to

this invention with pharmaceutically inert, inorganic
OM &Y Ehifdns e(ﬂftﬁlhﬁfgsond_alchﬁﬁ@ cor@poiindst zftf:@ﬂdnigr to this invention as

derj.vativ her e st ea
S aF % ot Sions Foeker B iierat Ry 3ideRipRead denlsarg atso an
c abjeceofsthe pres¢erthhenspn.coat ed tablets, dragees and
hard gel ati ne capsul es. Suitable carriers for soft

gel atine capsules are, for exa etable oils,
ngxﬁgthef abisct (gfetms_lgmnpgn aidre |usgy0 chb @gﬁgqaglents for the treatment

of cancer, characterized by the inhibition of tumor cell proliferation due to

induction of histone acetylation in said tumor cell.

Yet another object of this invention is a method for inhibiting tumor cell
proliferation, characterized by induction of histone acetylation in a tumor cell, due
to administring to said tumor cell an effective amount of one or more compounds

according to the present invention.



10

15

20

25

30

and the |ike. Depending on the nature of the active
substance no carriers are, however, usually required

w0 poothsesasmse of soft gel atine capsul es. Suit abP@I/EP2003/013941

carriers for 15 the production of solutions and syrups
are, for exanple, water, pol-yel-s, glycerol, vegetable
oil and the like. Suitable carriers for suppositories
are, for exanple, natural or hardened oils, waxes,

f gthe acteify of tl'q:momlmunﬂs qupdling kg tlis inyetiathes HIDAK, Inihiitgtors is
PRRAITRGEHE c&@llng R f‘eﬂgfaf‘také?ﬂ&l&ﬁ stamh%fé\ﬁ? Bcetagt%x? bfhistones is

preservatlves I Zzers |1 zers

agenitoredin i fqllérlélgh §wé)d{lt&vem§an8czehlbrtm of histone  deacetylase by

f lcampoands Celalidtslityds motto¥edl i patalldl Qo Q§tiMhieCthe cytotoxicity of
pressure, buffers, masking agents or antioxidants.

TﬁBVPBHﬂdSaI so contain still other therapeutically
val uabl e substances. Medi canments contai ning one or

i gt e%ﬁ ?Hﬁgﬁbrg{iﬁtg rcgfcﬂ?)ﬁ{ che lplaf'e éeQ cf]zgsl 1%60 %gils FR%? weﬁ Bf 384-

i cal
ad\jeuvamrgtlgmplaw g REMI o@@c&lndﬂdmgé"/@% eﬁmM glutamlne and
%ggngtlr . 25 A further object of this invention is
e use of such medicanents for the treatnent of :
cancer, characterized by the inhibition of tunor cell

PrATiet e hadtlwncctttedﬁlatedl cﬁﬂiﬂ)@hh@ﬁar@fadﬁé@ hOf finalChyénttakion of 1

| R e taROEls 255 pierilite, A i Al PG aRge { Hiso ) o medium

plreslultfrgrlaﬁnah;onchﬂrmhe)rf DMSD btio Biluct i on of hi stone
acetylation in a tunor cell, due 30 to adm nistring
to said tunor cell an effective anobunt of one or nore

c @viiso dAdisincubationgiha ekl giabilisy by defermined \paradding celiproliferation
200454838, RedthEPed Bith 042 e opticdl E&?sﬁqtom &tly nRhsur&E (450

conpounds acco)r ding to this invention as
I ﬂl‘??ﬁ‘irf‘%f‘r@ denonstrated using a cell uI ar
acetyl ation assay Ther ei n acetylation of histones is

h . . X
bV EDh GeY e E8h e b PEE st e BLID ARG on. adpgium is
qubrdtqzd ynd selksome tﬁacdsth Eﬂnapdraetl +4281°Ct for @8tmimadtet weshing with
CYRRY ek tife %iockﬁlgcs%WQHnﬁ%S/ ?%?F(%?{‘ Tﬁeenggﬁ%ﬁd and the cell

prostate carci noma ce are seeded as 1
wéaver ¢ waighed wgaip. mneb@@r-& agginsgt kistope AR/ orléuo(Antl Acetylated

( Historé (Iﬁgb15 %1;!&1% ahpétaadBiveecBRBlogRe Bre/ addbd epa dllutlon of

Af t |I ted co un are_.added
B o e i ot 70 1A S AR O ™ rabiv
pﬂ§m+mmamaﬁ1@ admrbhquRﬁy(Eorsugdmx Dadko (| VB @r2000 diluted).

MR 1 Me washed 3 times and the peroxidase substrate ABTS is allowed to react for
30-60 min at 37 °C. Oxalic acid stopps the reaction and the OD is measured at 405

nm.

The percentage of acetylation is calculated after substraction of blank O.D.s :

mean O.D. acetylation

mean O.D. DMSO control *100 %
mean O.D. WSTI

mean O.D. DMSO control




result
After

whyooansisag cel |

mn. |
nm ver
is pre

aspirated and cells are fixed in Ethanol

ing in final
24 h incubation the cell
proliferation

ater the optical density (OD)
sus 690 nn). 15 AfteR24WST1 assay the cell
pared for the ELISA reaction. Mediumis

at

concentration of DVMSO of 0.5 %
viability is determ ned
reagent WST1. ApOL/EER200§013941
is nmeasured (450

| ayer

-20 C for

60 nmn. After washing with PBS / Tween the bl ocki ng
Ex@plel on (PBS/ 5% FCS ¢on; Nimeadded and the cel L acetylation
| ayer |is washed again. Anti bodi es agai nst histone
ofN°H4 |(Anti - Acetyl ated Histone (rabbit polyklonal (PC3,1pM)
119G, Upst ate Biotechnologie) are added at a dil uli p% of control ]
OT 20 5/ L AS second ant1 Dbodady
AEGF9 " adsor bed- HRP 152
C@nu ugaﬁ e(%mkhy] pbﬁtaﬁé}éﬂn{nﬁb)-&ﬁ)&ﬂylﬁ-ltﬂubpbd))e 2- Cells|are 170
washed 3 0xh dase substrate ABTS |s
OB lgox%cagde-amln)cgpil‘ n)- :df 37 G Oxalic atid
sﬂe’&pps 3- Ih(é Eﬂaaxy—acemylammct)haetﬁﬂ 4th10pha&u2—eatbakyh¢05 nm 194
abstr R B 2 O e ectyl-aton
mé#n Q) D(Buwstroiont meihyh-thiophese-reatbogyld acidg®r 30| mean 238
O D. D“@Qn%%ﬂe‘h?ll) a\l}@dg004/ 052838 PCT/ EP2003/ 01394L
—24—Ex@a e Compound—Nanme—cett—acetytatton PCS;
1018 [5% -63-Mashy Irbyityl)- ur@é@féﬁ@ﬁ’&éh@@hp@mmm@omm 152 198
4-1 5- a{ad&mma)yi;hd@@ntaa\ﬁayl am no) - net hyl |
i@_l%ml r%?@hé“ﬁ##glgﬁf gtrg I%thlgph%(r:le 2-carboxylic acid (2- 170
5- [ ( 2- [Hhiasyptreslanside no) - met hyl ] - t hi ophene- 2- car boxyl
94 d,(Z; am.no-phenyl)-am dge 4-6_ .. .
S B0 T P RET AP Y DSRETE T e hPBdienidCac a 178
(2- 23&mﬂn'rpfmnp]h@nyiﬂ§ -am de
4-31 | N-(2-Amino-phenyl)-4-[(2-cyclopent-2-enyl-acetylamino)- 176
methyl]-benzamide
6-19 | N-(2-Amino-phenyl)-4-[3-(3-dimethylamino-2,2-dimethyl- 205
propyl)-ureidomethyl]-benzamide
6-25 | N-(2-Amino-phenyl)-4-[3-(1-methyl-hexyl)-ureidomethyl]- 192
benzamide
. 6-26 | N-(2-Amino-phenyl)-4-[3-(3-ethoxy-propyl)-ureidomethyl]- 179
benzamide
6-27 4-[(3-Allyl-ureido)-methyl]-N-(2-amino-phenyl)-benzamide 175
6-28 | N-(2-Amino-phenyl)-4-[3-(3-isopropoxy-propyl)- 177
ureidomethyl]-benzamide
6-29 | N-(2-Amino-phenyl)-4-(3-cyclopropylmethyl-ureidomethyl)- 187
.| benzamide
6-38 N-(2-Amino-phenyl)-6-[(3-pentyl-ureido)-methyl]- 178
nicotinamide

The effect of the compounds according to the invention may further be assessed by

the following test:
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6-8 5- [3-(2-Methyl-butyl)-ureidonethyl ]
-t hi ophene- 2-carboxylic 198 acid

W@ 2004052368 phenyl ) - am de 6-12 PCT/EP2003/013941

5-[(3-Allyl-ureido)-nethyl]-thi ophene-2-carboxylic

acid (2- 170 am no-phenyl) -agi-de 6-13

5- (3-1sobutyl -ureidonet hyl) -t hi ophene- 2-carboxylic

acid (2- 178 am no-phenyl)-am de 4-31

NMezholimi no- phenyl ) - 4-[ (2- cycl opent - 2- enyl - acet yl anmi no)

- 176 methyl] -benzam de 6-19 N- (2- Am no-phenyl) - 4-

[ 3-(3-di met hyl am no- 2, 2- di met hyl - 205

pMﬁgy NMR) ei/aurmeichin F 15 pengrovptiaged 830 weeks, were subcutaneously
I\ngzaémwm-spmws- probtate( chrddBS Y kelReBY ! day U0 CAHARARIAH fumor

2 benzam de 6-26 N-(2- no- phenyl ) - 4-
[ g@’?@f@ﬂ? L R §Ht5@3hﬁ9f8}gn.ed Yobyealaans grqupe: The test
6-<dmpdund wéBadghllnys:teréﬂb & edﬁl)c-rgﬁisﬁgﬂsion in 7,5% Gelatine - 0,22% NaCl-
- 2-am no-phenvl,) - benzan de 5 .6-28 .
WS LRI SEAD  Rir peeh osr weiges
uiQaicd daidy bmal freativeent was gerf@nd from approximately day 10 to day 27 on
N, (2-Am No- = (3 propyl met hyl - ur ei domret hyl
Bl
N- (2- Am no- phenyl ) -6-[ (3-pentyl -ureido)-nethyl]- 178

NIThe bR df¢helfigndfié @&trmihed REnCHERSNONGS: @fﬁﬁbﬂi ng to
the invention may further be assessed by he

follow ng test: WD 2004/052838 PCT/ EP2003/013941 - 25-
Mdlohwode Ml ae tixivbtl =niv2abl2, nvher¢ ri‘a™ ahd fier argr the dpng amddthe short

g@%ﬁnﬁ@ﬁ%fg§Wﬁ&8n§&§%ﬁ%% eously injected with 5*106

pros e carcl élls. On day 10, animals with
tunmor vol unmes of about 150 nMmB were randomy assigned

t @hE EAIRBA Wil P Be illiGrat&Sin &e%ﬂ@@hﬁ@%&@ﬁmitin examples in
adm.ni stered, as.a m cyosuspensi on in 7,596GBIatﬁ%e -
0, Nﬁk§&°d§3§$€ﬁ§$ A with an application volune of

10 m / kg based on actual body weights.

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;

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

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

(vii) intermediates were not generally fully characterized and purity was assessed

by thin layer chromatography;



Once daily oral treatnment was perforned from
approximately day 10 to day 27 on a, 5-7 tines per
wor@K/05188at ment schedul e. The vol une of the tuPOT/EP®03/013941
determined fromthe follow ng equation: 10 Volune of a
tumor = 1/2ab2, where "a" andge-b" are the long and the
short dianmeters of the tunor, respectively, The
invention will now be illustrated in the follow ng
néviii) i follogingebbyeiviaionshavebieahysednl ess ot her wi se
st at eghnrk) evgplqrcﬁ{nl H{z}?fwaﬁkgea”l ed out by rotary
evaporation in’vacuo d 15 procedures were
carri EM¥Qt aflimethylsubexifle;of resi dual solids such as

dryi nggm@gent &tg}}g ddoktraat i on; (ii) operations were
carri oyt at nt tenperature, that is in the
rangei’gﬁcﬁD ZSC"EQEFHQEder an atnosphere of an inert gas
such &kClar gonhedroshibriogdd; (iii) col um chromat ography
(by t | ash _py.ocedyr.e) and high pressure liquid 20
chronﬁ%&%raphfl&{l%ﬁ%?naére performed on Merck

Ki esel(g&lClsi | dichlopomithan& Li chr oprep RP-18

rever ?ﬁ§09has§ulﬁirica9ﬁ'l obtai ned from E. Merck,

Dar mst adt . (iv) yields are glvenfor

i 11 us#tat i on éﬁﬂly‘te&]nd are not necessarily the maxi num
attai gaibl e; 2%i1{Mon Nel ting points were determ ned
using a Mettler SP62 automatic nelting point

appar &t us, an ™M ¥ARE W Epar at us or a Kofler hot plate
appar ajus. (vrec)mt/ahmtstructures of the end-products of

o bRV nd it Saleht £5¢ qf & 5 e SRR
t echniMjtyelc’d malecolmnwisight éaa‘@i ¢d ﬁlmmrthﬂehmpaigom )
or Mcromass Platform ZVMD 30 using el ectrospray);
(vii) internmedi ates were not generally fully

ized and purity was assessed by thin |ayer
chr omat ogr aphy; WO 2004/ 052838 PCT/ EP2003/ 013941 -26

bbfenn: (-G Fangroe e ncabon oGl A sGeArR e buy

ester

To a solution of 444mg (3.0mmol) 6-cyano-nicotinic acid and 354mg (3.5mmol)
N-methylmorpholine in 7ml DMF at —20°C was added 450mg (3.3mmol) isobutyl
chloroformate. The reaction mixture was warmed to 5°C and 625mg (3.0mmol)
mono-boc-ortho-phenylenediamine were added. The reaction mixture was warmed
to rt overnight and then poured into 50ml 5% aqueous citric acid. The aqueous
phase was extracted with ethyl acetate, the combined organic phases were washed
with bicarbonate and brine and dried over Na2SO4. The solvent was evaporated
and the residue was subjected to silica gel chromatography (petrol ether/ethyl
acetate 2:1) to yield 795mg (2.35mmol) {2-[(6-Cyano-pyridine-3-carbonyl)-
amino]-phenyl}-carbamic acid t-butyl ester; mp.183-184°C.
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THE tetrahydrofuran; 5 MeCH nethanol; HC
hydrochl oric acid; NaH sodi um hydride CH2C12

wakaklosrsesret hane; H2SO4 sul furic acid 10 sat.PCT/EP2003/013941

saturated sol. solution rt roomtenperature eq

equi val ent MW found nol ecul ap7wei ght ( as determ ned

by mass spectronetry ) 15 MWNcal c'd nol ecul ar wei ght (
as calculated fromthe chemcal formula ) Exanple 1
SSeep 21 {2-[(6-Aminomethyl-pyridine-3-carbonyl)-amino]-phenyl}-carbamic acid

{2 - no- pyri di ne- 3- car bonyl ) - am no] - phenyl } - car ba
n?ghggfé¥€ butyl 20 ester To a solution of 444ny

(3. O0mol ) 6-cyano-nicotinic acid and 354ng (3. 5mml)
l\liﬁ"eﬁ hyl,gor mlrﬂg"e 8 72h81) DM | @ Cy AR Wedin A8 Eb hg B Bhino) -

| or of
e s EEu e o e P ohea Lt er e
manderbeitroget had pledlyTiERedidamions methanelddest. adde@. The starting
reacti on mxt,u [ e 0 rt overn t
L RS Dk B B0 b e AUE AN 4087 35h. The
aqalekys.tswasrﬂia?sel offisThexsohaot wds ewaphrat¢dhand theaesides washselb;ected
t
SO AP PRI W 0G089 6
eveongit (e7d6mmﬁ>b) t{Rd (¢~ é@laa@ethdkpm@pét%@abqrwl)samm@é phenyl}-

geirbsmcom QBLAP ¥tk RRIcE MWEIMSH) @ul\: 34RESIMNE fRind) [M+H]:

g eld 795ng (2. 35mml )
{ {%6 Cyano- pyri di ne- 3-car bonyl )- 30

am no] - phenyl }-carbam c acid t-butyl ester;
S”Ex}r§3l'e1284c' WD 2004/ 052838 PCT/ EP2003/ 013941 -27

(6- Anihoneihyl pyri di ne- 3- car bonyl ) - am no] - phenyl } - car
bgre[pcl 39hdn mmmﬂéthﬁ% h%ﬂe Q.Cf& h?—z?&’@”g (8. 72mml )

ano pyri di ne- 3- arbony -am no]j -
phenyl } - carban1c acid t-butyl ester and 1000ng Pd (10%

omoGarsbRitibn\\ef &.58! @2.6ehmol) 5-diallylaminomethyl-thiophene-2-carboxylic
acid methyl ester in 45ml methanol were added 17.9ml of a 1N aqueous solution of
KOH (17.9mmol). The reaction mixture was stirred at 50°C for 16h and 1lh at
reflux. The solvent was evaporated, 20ml water were added to the residue and 9ml
of a 2N aqueous solution of HCl. The aqueous phase was extracted with ethyl
acetate, the combined organic phases were dried over Na25O4. The solvent was
evaporated and the residue was subjected to silica gel chromatography (ethyl
acetate) to yield 4.05g (17.06mmol) 5-diallylaminomethyl-thiophene-2-carboxylic
acid; exact MW [M+H] calc’d: 238.09; MW found [M+H]: 238.3.

Step 2: {2-[(5-Diallylaminomethyl-thiophene-2-carbonyl)-amino]-phenyl}-

carbamic acid t-butyl ester

To a solution of 2.70g (11.38mmol) 5-diallylaminomethyl-thiophene-2-carboxylic
acid in 50ml THF was added 2.03g (12.51mmol) carbonyldiimidazol. After 45min
at rt 2.48g (11.95mmol) mono-boc-ortho-phenylenediamine were added to the
reaction mixture and it was stirred for 3h at rt. The solvent was evaporated and the
residue dissolved in ethyl acetate. The organic phase was washed twice with sat.
NaHCO3, once with water and dried over Na2SO4. The solvent was evaporated and
the residue was subjected to silica gel chromatography (ethyl acetate/heptane 2:8) to
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5 under nitrogen and 10m THE and 120ml net hanol were
added. The starting material was hydrogenated under

W@bromesdsss i c pressure and at rt for 3.5h. The PCHEPI0YF013941

was filtered off. The sol vent z%évas evaporated and the
resi due was subjected to si1fta gel chromat ography
(tol uene/i sopropanol / NH3(conc.) 16:20:1) to yield

2 . . .

(IR hfoecrRidmmel), | -1islieminemsihahioghepsiziton)-

1cnaiae bahtryllacirbamidagid/1-besst ester; exetd WA Halcid 1428.20; MW

34f3u&§FMW]fM§! [ MkH] © 343.2. Exanple 2 Step 1:

5-Dral 'yl am nonet hyl -t hi ophene- 2-carboxylic acid 15 To

a solution of 4.5g (17.9mmvl)

5-giéps:l {y! [esriAnGaBinesH -H’ﬁbﬂidﬁ@ﬂle a#bS1 Y] Dhedfll Larbami

met h}al {Sels[]tser in 45mld met hanol f/ver el@ggded %gf grrg}o?r gm ‘

I lﬁcﬁﬁﬂ]‘é‘&g eSSl ution of KOH (17.9mmol ). The reaction

m xture was stirred at 50C for 16h and | h at reflux.

T I pQr, 0 A . ed .t o

R gt S e

THE-4Zdmavl)s terakisétriphsndrhespbingipalipdinme{(Glyin 200mk EHRCE, were

t . .S&hinel)P |- N -amino]-

THodEs L‘B’é@%%@ﬂ?&}?o?ﬁ?‘iﬁ‘“‘%ﬁfﬁ? Bt 2 et D)-amino)

swgﬁeggl €eropgic prid dzbyfel esienr St Byphphy- thersejient was evaporated

g%ﬂ&llllﬁﬁ lat;@gdjl'ls eicL %a@&%i_e(l 1(% t&ﬁﬁgﬂhd Téle aqrgous phas_edwas extracted
-di a ani.nqnet -t hi ene-.2- car boxylic —acid; .

o s e <R3 98 G010 PIRARA e ere Siagted with

Stsetp NaAHGQ@3. The acidic aqueous phase was neutralized with sat. NaHCO3 and the

(5-D . e o ) Ay .

i o 2 QUERE BRAY ke AR EAECc AR With) RIS Hganic

2_pjn@§e pag dggémqypr) Na2S04. The so%vent was evaporated and the residue was

5-@5&&&&@@&@3@@1 f&mmﬁnbg}a@ggga@m@am&ma&ethaﬁbld9:h)1 to yield

z@ o

o s el o AT oY sophégec2-sarhggyD-aminol-phenyl -

( Kartdbiivatijl tiang- & exatthdW ieisH leqbdd: aaigne; Maw doasti fd+H:
t%4§_r|1e reaction mxture and it was stirred for 3h at

he sol vent was evaporated and the 30 residue
di ssolved in ethyl acetate. The organi c phase was

V\q&ggﬁlgy\d ce with sat. NaHCO3, once with water and

drired over Na2SO4. The sol vent was evaporated and the
r sl (GiMethgkpentppeylaraino)-snethyl|-thiopanecheashexydig eigHg-amino-
g@uﬂ)@ﬁﬁa@t e/ heptane 2:8) to WO 2004/ 052838

/ EP2003/ 013941 -28 yield 4.10g (9.59mvl)
2-[(5-Di al | yl am nonet hyl -t hi ophene- 2- car bonyl ) -
arficnopelptienyf B3 damga0i288meial) B-nethylperash@ic acidXAadmINIMF were

[ Mahla Céfgbcmgg (6%%81%%01’“&’,1’-carbony1diimidazol. After 1h at rt 100mg
(0.288mmol) {2-[(5-Aminomethyl-thiophene-2-carbonyl)-amino]-phenyl}-

(
P
{

carbamic acid t-butyl ester were added and the reaction mixture was stirred for 3h
at rt. 1.7ml trifluoroacetic acid were added and after 2h at rt sat. aqueous NaHCO3
was added carefully and the aqueous phase was extracted three times with ethyl
acetate . The combined organic phases were dried over Na2SO4. The solvent was
evaporated and the residue was subjected to silica gel chromatography (ethyl
acetate/heptane 6:4) to yield 59.3mg (0.171mmol) 5-[(3-Methyl-pentanoylamino)-
methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-amide; exact MW [M+H]
calc’d: 346.16; MW found [M+H]: 346 .4.



found [ MtH]: 428.3. Step 3:

{2-1 (5- Ami nonet hyl -t hi ophene- 2- car bonyl ) - am no] - phenyl
wQ2mankmes ¢ 5 acid t-butyl ester To a sol uti orCDEP2003/013941

22.35g (143.13mmol) N, N -di net hyl barbituric acid and

0.55g (0.477mmol) -29 -

tetraki s(triphenyl phosphi ne)pal |l adi um (0) in 200nl

CH2C12 were added 10.20g (23.86mmol)

DiExhinpleatri nonet hyl - t hi ophene- 2- car bonyl ) - ami no] -

phenyl }-carbam c acid t-butyl ester. After Ih at 35C

the sol vent was evaporated 10 and Q. 1N agueous HCL wa

added enalagess measingndo trpfedesefifaduin Prasr@mple 3esnd alémédmown

t hh&@Rods ﬁeéesﬁ\h%éﬂl e ﬁg:h])‘tklt%ﬁh@r(e?nql Etﬁﬁdé—‘tﬁrﬁdﬁﬂk@qug{ 4P diben-
re extracted w a e
pg%iu ﬂ@é&nw&é QEspishen, Cheme rocosg. I}r{&fﬁed?erlﬁsd» piytgart;

Cc cm’game ReaqionsUshp Vides&\Wens 1ax} Nawtyedk} thedolldwingsompounds
wiatre r%H%Q&Z The organic phase was dried over Na2SO4.
TRE BSPVERt was evaporated and the residue was 15 -
subjected to silica gel chromatography

?g%&mﬁ%glrfj@rggne/ met hanol 9:1) to yield 4.83g¢Mw | MW found

p- [ (5- Ami nonet hyl - t hi ophene- 2- car bonyl ) - ai¥irélcpleghy| [M+H]
carbamc acid t- butyl ester; exact MN[I\/[[Igl]/,ﬁ(ﬁl]c' d{ g/ mol ]

A8 J.4 Viwvoumnd [IVH'I‘IJ S40. 1. txarrpi e S5 |ZU
f](3 Met hyl - pent anoyl ami no) - met hyl ] -t hi opher‘f’éfl-zlflcar bo 344.2
Bk (Cy&ﬁpdatz(rikcﬁbbﬁﬁ arﬂllﬁenyﬁe)h)&m}d@h%ﬁea sgl ution of

e°?3> 0 B B b pentanol o aciq in I m Tie

1'-carbonyl diimdazol. After |h at rt 100ng

.288mmo1l) { 2- [(5-Am nonethyl -thi opheng- rponyl)
;)‘mgno] -phenyl} 25 carbam c acid t-butyl es3§1§rlgvve e 346.2

Sl d-Methiyl pentansytamion)-mehyli-éhiophenei rred for 3h 4t
tcarblgxyl{gﬂactdqzurﬂ&rb hanagi d were added |and after [2h

ﬁé}%b@%@g@&ﬁ%ﬁ@“ﬁ a6 B KRG Sl Syt |
et FHk e H), 7h9-7|cmrm ,NED, mwamc(;rg{msesowereedﬁiegiddaxéer
RS Hr e eI B o B BRI oyl thyl 50
ﬁe&7a(1rm/1l1ﬁp4 ahéd,6—4© 1Ha, glﬂblzdssajaﬁg6m 1'1mm| )
]M?tl@\é' 36‘8’&/2@ %01? Hz, 6H)

thio I'c acid
2 am no- ohenvl) am de: exact MV MH  cdlc'd:

463 16; MV found [ MeH : 346.4. WD 2004/ 05483834 12 334.1

CT/ EP2003/ 013941
{( 2-Ethoxy-acetylamino)-methyl]-thiophene-2-

carboxylic acid (2-amino-phenyl)-amide

'H-NMR (400 MHz, CD;0D): § = 9.63 (s, 1H), 8.48 (t,] =
6.1 Hz, 1H), 7.79-7.78 (m, 1H), 7.11-7.09 (m, 1H), 7.01-
7.00 (m, 1H), 6.99-6.95 (m, 1H), 6.78-6.76 (m, 1H), 6.61-
6.56 (m, 1H), 4.89 (s, 2H), 4.47 (d, ] = 6.1 Hz, 2H), 3.89 (s,
2H), 3.50 (q, ] = 6.9 Hz, 2H), 1.16 (t, ] = 6.8 Hz, 3H)

4-4 304.11 304.2
5-(Propionylamino-methyl)-thiophene-2-carboxylic acid
(2-amino-phenyl)-amide




-29- Exanple 4 In an anal ogous manner to that

d
wa
S

Cheni e,
Reacti ons,

escribed in the exanple 3,
g0d@s2sss bed in the literature (e.g.
uch as Houben- 5 Wyl ,
Georg Thiene Verlag-3oStuttgart;
John Wley & Sons, Inc.,

ContpoudMatiound [ MrH] cal ¢’ d [ MH]
-1 344.14 344.2 5- |
Cycl opent anecar bonyl -

[g

am no) - net hyl ] -th.oBﬁEﬁ%CQCd
ar boxylic acid (2-ami no-phenyl)-am de 4-2 3gémd]

md- Nanme

and usi ng known net hods
i n st andpRCTVERINK/B13941
"Met hoden der Organi schen
Organic

New Yor k) the

mestakt MW mp| MW found

[M+H]
[ g/ mol]

S WO —~DNO —

4652 5- [ (4- thhyl pent anoyl am no) - net
thlophene 2 car boxyl jc aC|d (2-am no- phe
Br (Rient-¢-gooylapgno- ythigpheng 2 garhogylic) ) |
acifl- (21—ai‘i'ﬁno%wli&nyl)zau?nﬁi‘e7 78 (m 1H), 7.12-7,

.00- 6.99 (m 1H), 6.97-6.95 (m 1H), 6.
/’&61_ 57 (m 1I—|\ 4. 42 (rl ] = 6.1

iy

¥l 'h3p.13
yl )-an de

8.52 (t,

Hz ?I—I)

09 (m 1H],
78-6.76 (m

330.3
J

438 (t, J = 7.6 Hz, 2H), 1.56-1.39 (m

éwwwm##wm%g

eimin¢-phenylnamnleenyl ) - ani de
9.63 (s, 1H), 8.48 (t, 3 1H) |

6.1 Hz,

3H) 319186

H NVR (400 Mz,

12 car boxyl
CD30D)
7.79-7.7

4 LN

d, 317.9

c
8
B

U'I(JOI\)I—‘O"\ OGN =N

M J.rl), —11+="+-"109 \ll; 1'|—|'), —5t+=—7—66 (ll;
4979695(m1H) 6.78-6.76 (m 1H), 6. 6]
Isoﬁu??ylﬁ&mozﬂﬁ)ethgﬂ l‘HoI{h@ne -3-carth hé('!?ﬂd 2}

2H), 1.1 J
Kg-aww Bbznﬁ)lalétsi& 2

- ( Propi onyl am no- et hyl ) -t hi ophene- 2-car b

|- 84681 (m
ey

oxyl i c aci

340.0

$ [M+Na]

4-8
5-[(2,2,3,3,3-Pentafluoro-propionylamino)-methyl]-
thiophene-2-carboxylic acid (2-amino-phenyl)-amide

394.06

394.1

4-9
5-[(2-Acetylamino-acetylamino)-methyl]-thiophene-2-

carboxylic acid (2-amino-phenyl)-amide

347.12

347.2

4-10
5-[(2-Ethyl-butyrylamino)-methyl]-thiophene-2-carboxylic

acid (2-amino-phenyl)-amide

346.16

346.2

4-11
5-[(2-Cyclopent-2-enyl-acetylamino)-methyl]-thiophene-
2-carboxylic acid (2-amino-phenyl)-amide

'H-NMR (400 MHz, CDsOD): 8 = 9.62 (s, 1H), 8.53 (t, ] =
5.8 Hz, 1H), 7.79-7.78 (m, 1H), 7.12-7.10 (m, 1H), 7.01-
7.00 (m, 1H), 6.99-6.95 (m, 1H), 6.78-6.76 (m, 1H), 6.61-
6.57 (m, 1H), 5.75-5.72 (m, 1H), 5.68-5.65 (m, 1H), 4.88 (s,
2H), 4.44 (d, ] = 5.6 Hz, 2H), 3.04-2.95 (m, 1H), 2.36-1.94
(m, 5H), 1.45-1.37 (m, 1H)

356.14

356.2




(2- am no- phenyl ) -anm de WD 2004/ 052838

PCT/ EP2003/ 013941 -30 Conpound Nane exact MN MV found
wo bofossas c' d [MHH] [g/nol] [g/nol] 4-5 330. 1BCBBP2083/013941

5- (Pent - 4- enoyl am no-net hyl ) -thi ophene- 2-carboxylic

acid (2-am no-phenyl)-am de -416 318. 13 317.9

5- (Butyryl am no- net hyl ) - t hi ophene- 2- carboxylic acid (2
nhon\ll\ ﬂm de /| 7 Q/ln 11 Q/ln n

ﬁm no
AT 1T - PTreTTyT o ocT

C(ommnnd;lﬁgtham no- net hyl ) - t hi ophene 2-car bexqckMiNa( i MW found

MtNa] [ MtNa] (2- am no- phenyl)-am de 4-8 ;’:}@ . 1
- [ (2,2,3,3,3-Pentaf | uoro- propi onyl am ng ﬁ@t yl [M-+H]

hi ophene- 2- carboxylic acid (2-ani no-phenyl ) gdmeld 4- g/ mol ]

W aAa— o

412 347.2 5- [ (2- Acetyl am no-acetyl arfi nghg gt hyl 1 408.2
t hi ophene-2 carboxylic_ acid (2 ani no- pheryl ) - am de
51 2 462 Methayy-othoky)-¢thexy] pcetylanypgly r yI ari no) - net hyl ]
RRheiep Baﬁﬂ]—b&ﬁ&*y‘hiﬁ addi(g-atdnéphewyipherlyl ) - ami de

.|>

4-11 356 14 356. 2 -

(BT opent - 2- enyl - acet yl ani no) - met hyl ] |t hi ophene

2 car boxylic acid (2-am no-phenyl)-am de '|HHNVR (400

Mz, CD3OD): S = 0.62 (s, 1IH), 8.53 (t, ] ]
1(5)13 7.79-7.78 (m 1H), 7.12-7.10 (m 1K), Rl 362
( |y [(449x0-perganaylagsing rmethy) ] -thdoptene276 (m |1H), 6. 611
Tcbobflc il 2 mibR:phetf afiad B, 5.08-5.69 (m 1H),

4-14 ‘ 359.12 359.2
5-Oxo-pyrrolidine-2-carboxylic acid [5-(2-amino-
phenylcarbamoyl)-thiophen-2-ylmethyl]-amide

4-15 344.07 344.1
5-[(2,2,2-Trifluoro-acetylamino)-methyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide

4-16 361.17 361.2
5-[(4-Dimethylamino-butyrylamino)-methyl]-thiophene-
2-carboxylic acid (2-amino-phenyl)-amide

4-17 372.17 372.2
5-[(3-Cyclopentyl-propionylamino)-methyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide

'H-NMR (400 MHz, CD;0D): 8 = 9.63 (s, 1H), 8.52 (t,] =
6.1 Hz, 1H), 7.79-7.78 (m, 1H), 7.11-7.09 (m, 1H), 7.00-
6.99 (m, 1H), 6.97-6.95 (m, 1H), 6.78-6.76 (m, 1H), 6.61-
6.57 (m, 1H), 4.89 (s, 2H), 4.42 (d, ] = 5.6 Hz, 2H), 2.13 (t, ]
= 7.6 Hz, 2H), 1.76-1.67 (m, 3H), 1.60-1.44 (m, 6H), 1.10-
1.00 (m, 2H)




2

2.
wEOABRPRGH3/ 013941

[

5-

H, 4.44 (d,
36-1.94

j = 5.6 Hz, 2H),
(m 5H),

3.04-2.95 (

M+H] calc'd [ M+H|
({ 2- [ 2-(2-Methoxy- et hoxyp--et hoxy]

m 1H),

1.45-1.37 (m 1H WO 2004/052838
-31 Conmpound Name exact MYPOREPZNOGICN3941
[g/mol] [g/nDl] 4-12 408.16 408.2
-acet yl am no} -
met hyl ) - t hi ophene- 2- carboxylic acid (2-am no-phenyl)

' WO/ WoT U'IQJAQJ

PNO—~FRZ0—~A

ide 4-13 346 12 346 2 5.

C@wmdﬂﬂaaﬂeyl am no) - net hyl ] -t hi ophene-|2 exat NNy i MW found

ci d (2-am no-phenyl)-am de 4-14 359. 12 33§, >

- Oxo- pyrrolidine-2-carboxylic acid [5-(2- E\rdn;nHJ-caICd [M+H]

henyl car banoyl ) -t hi ophen-2-yl methyl ] -ani|dég4md] [ [g/mol]
07 344.1 5 | 3

%412 2-Trifluoro-acetyl am noiﬂ met hy -t hi opﬁgﬁé% 386.

or [tsévgylcbbe@&pdowznﬁﬁmm)m Wl ')thlaﬂh%ﬂ? % 16 361.17

RdrbdxylR-acld (@4arkindBHenyBiahiige but yryl am no)l- net hyl |

t hi o)p%ene 2-car bgi‘;w |l<}:, acid (2-am no-phenyl)-am de

c 17 372 17 372 2 /- f

3-0ycl opentyl pr opi onyI am no) - net hyI ] -t hi opbene- 2 332.3

acid, (2-a n "H{NMR (400

S D T A g AP

I rboxylicSicid (28arfmo-hdnyl)-Antide 7. 09 (m 1H) 7.00- 6.99

m 1H) 697695(m 1H), 6.78-6.76 (m |1H), 6.61;

S48 s—2H—442(d—] F61+Hz—2Hr

420 (1. ] = 7.6 Hz, 2H), 1.76-1.67 (m 4H) 40322 403.4

5602-biftbpyBmifiblpropioAflamino)-methyl) -

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

4-21 333.14 333.3

5-[(2-Dimethylamino-acetylamino)-methyl]-thiophene-2-

carboxylic acid (2-amino-phenyl)-amide

4-22 358.16 358.3

5-[(2-Cyclopentyl-acetylamino)-methyl]-thiophene-2-

carboxylic acid (2-amino-phenyl)-amide

4-23 330.13 330.3

5-[(2-Cyclopropyl-acetylamino)-methyl]-thiophene-2-

carboxylic acid (2-amino-phenyl)-amide

4-24 338.19 338.3

N-(2-Amino-phenyl)-4-[(cyclopentanecarbonyl-amino)-

methyl]-benzamide

4-25 298.16 298.3

N-(2-Amino-phenyl)-4-(propionylamino-methyl)-

benzamide




1.00 (m 2H) WD 2004/052838 PCT/ EP2003/ 013941
Conpound Nane exact

MN MV found [ MtH] ca

WO guoaosissg g/ mol | 4- 18 386.19 386.3 5- |

(3- Cycl ohexyl
carboxylic acid (2-anino-phend?!
332.3 b5-

- propi onyl am no) - met.hyl ] -t hi

[ (3- thhyl but yryl am no) - net hyl

.32
c'd [ MFH]

PCT/EP2003/013941

ophene- 2

J)-am de 4-19 332.14

]

4

5

Di propyl am no- propi onyl am no) - et hyl |

’L1 QQQ 1A 3’21’2 [~ L

|o§ne@é%ggr20xgwf acrd (Z-am no- pnenylgécat\ﬁ&e

ni ophene- 2- carboxylic acid (2-am no-pheny

[M+H] calc’d
e

MW found
[M+H]
[g/mol]

1 (JJOA-P""A

—y

=4

}Iﬁnethylanlno acetylanlno) met hyl] -thi

32?%“%*“% %59‘&42 ARSRRE e

23 330 13 330.3 5- [

_de 4-2
nM no) - ng
2 carboxylic acid (2-am no-phen

ophHgaad72
2 358.16
t hyl ]

yl ) - am de

3124

ﬁ*l-’ad Opropyt-acetytam o) - ety | -t o
(4]

38.(3-Aridn of phreARl) O F(RFedlYAly)acbtylamino )-methyl ] -
cycl opent anecar bonyl - am no) nethyl] -benz
%F‘i%’? §8.3 N-(2- Ani no- phenyl ) - 4-

br opi onyl am no- net hyl ) benzam de WO 2004/

xylic acid (2-am no-phenyl)-am de 4-2

hene-2-

4 328199
am de 4- 25

052838

328.3

TN WO~ DN

AT5EP2003/ 013941

N-(2-Amino-phenyl)-4-(pent-4-enoylamino-methyl)-
benzamide

324.17

3243

4-29
N-(2-Amino-phenyl)-4-[(4-methyl-pentanoylamino)-
methyl]-benzamide

340.2

340.3

4-30
N-(2-Amino-phenyl)-4-[(2-ethyl-butyrylamino)-methyl]-
benzamide

'H-NMR (400 MHz, (CD;),CO): 8 = 9.62 (s, 1H), 8.44 (t,]
=5.8 Hz, 1H), 7.94-7.92 (m, 2H), 7.39-7.36 (m, 2H), 7.17-
7.15 (m, 1H), 6.99-6.95 (m, 1H), 6.79-6.77 (m, 1H), 6.61-
6.58 (m, 1H), 4.89 (s, 2H), 4.36 (d, ] = 5.6 Hz, 2H), 2.11-
2.01 (m, 1H), 1.55-1.33 (m, 4H), 0.81 (t,] = 7.3 Hz, 6H)

340.2

340.4




- 33 Conmpound Nanme exact MW MWNfound [M-H] calc'd
[MtH  [g/nol] [g/mol] 4-26 312.17 312.4

woR(20%28880- phenyl ) -4- (isobutyrylam no- met hyPQT/EP2003/013941
benzam de 4-27 328.17 328.3 N (2-Am no-phenyl)-4- |
(2- et hoxy-acetyl am no) - met hyl34 - benzam de 4-28 324.17
324.3 N (2- Ami no-phenyl) -4-

m Ro rmj'h\/l\ haenzam da 4-2 340 2 340 3

pent-4-enoyl am-no-net-hyl)—benzam-de 4- 26

ConzpoimidiNamphieny| ) - 4- [ (4- et hyl - pent arn oykatnMW) MW found
et hyl ] -benzam de 4-30 340.2 340.4 )

(2- Ami no- phenyl) -4- [M+H] calcd)  [M+H]
P- et hyl - butyryi anino)-nethyl] benzani de| Ta/kgt]( 4068/ mol]

d231 (CD3) ZCO) S = 0. 62 (S 1H) 8. 44 (t i 350-15 8 350.3

5.; .39-7.36 2H) ]
1%2 Awmqwen@édi cg@Oleqw 2 laeetﬁgmel (m 1H)
rekhylfbeskafitle 1H), 4.89 (s, 2H) 4. 36 (d j = 5.6 Iz,

”%[ @%éogﬁi‘ﬁ%%b%&g?%ﬁ%@%ﬁ b1 39?1'181- (321 J
N8 kgl 1 Bl me9 56k 92 ¢m MM WABY eudtd(m [ 2WhH . 12al{c’' d [ M+H]
%/lmﬂl ]iﬁ/é%_}s 9@1%1[; ?06 ;996%8 3%H§6 %1 Jacetyl ani Mno)
6.58 (m, 1 ),576566 m, 48315,2H) 434(d]— y

5.1 Hz, 2H), 3.04-2.96 _(m, 1H), 2.37-2.09 (m, 4H), 2.04-
1.95 (m, 1H), 1.47-1.39 (m, 1H)

A'_‘O” N@\IIZ"\IZ:R L

4-32 310.16 310.3
N-(2-Amino-phenyl)-4-(butyrylamino-methyl)-benzamide [M-H] [M-H] (AP-)

4-33 400.19 400.3
N-(2-Amino-phenyl)-4-({2-[2-(2-methoxy-ethoxy)- [M-H] [M-H] (AP-)
ethoxy]-acetylamino}-methyl)-benzamide

4-34 341.16 341.3
4-[(2-Acetylamino-acetylamino)-methyl]-N-(2-amino-
phenyl)-benzamide

4-35 366.22 366.3
N-(2-Amino-phenyl)-4-{(3-cyclopentyl-propionylamino)-
methyl]-benzamide

4-36 315.15 315.2
N-(2-Amino-phenyl)-6-[(2-methoxy-acetylamino)-
methyl]-nicotinamide

'H-NMR (400 MHz, (CD;),CO): 8 = 9.79 (s, 1H), 9.10 (s,
1H), 8.51 (t,] = 6.1 Hz, 1H), 8.31-8.28 (m, 1H), 7.42-7.40
(m, 1H), 7.19-7.17 (m, 1H), 7.02-6.98 (m, 1H), 6.80-6.78
(m, 1H), 6.63-6.59 (m, 1H), 4.99 (brs, 2H), 4.50 (d,] = 5.6
Hz, 2H), 3.94 (s, 2H), 3.39 (s, 3H)




nmet hyl] -benzam de 'H NWMR (400 MHz, (CD3)2CO: S =

9.62 (s, 1H), 8.43 (t, j =5.8 Hz, 1H), 7.95-7.92 (m
WQ@k)04/07283%-7.35 (m 2H), 7.17- 7.15 (m 1H), 6rPCEEP2095013941

(m 1H), 6.79-6.77 (m 1H), 6.62- 6.58 (m 1H),

5. 76-5. 66 (m 2H), 4.89 (s, -3by, 4.34 (d, | = 5.1 Hz,
2H), 3.04-2.96 (m 1H), 2.37-2.09 (m 4H), 2.04- 1.95
(m—3H5 1.l+ﬁJ. 3—(m i) —4-32-8101631p—3—

mpagnd Nasteeny | ) - 4- (but yryl am no- et hyl | - B@RLMW gp MW found
[I\/I-I2-|]AL1I\/I-H] |(1AP I) 3 33 400. 19 400.3 H[M+H] cald] [M+H]
[ (2- no- phenyl) - -S{Z-[Z-(Z;rrett]oxy-et ? - hﬂ[g/mol]
43 341.16 341.3 4- | 325.17 325.2

(ﬁ{égﬁ 5'%5%15’ 8??51)3&%’%({'”% ‘.elgfg%alglélog%gél DN' (2-am no

(ﬁacétmmmq@henyl) 4 [ (3-cycl opentyl - propi onyl am no

EN%]% %66% éf: 1@ 7%5%311-5 205 t(s,
4435 téﬁlfgfa 350 W% {C&r%n) 2?:)0) 9{ 79
%m, 1), 7 1%-71@5 érﬁ; 1H i Hoo- 63965@m(1tH) b.79- 66761 Hz, 1H),

gt S AC AN R ORI R T na A Y
l(rm 1Hi), 490.7 QQZH)b44S(d,2]H)614{250HQdZ,3q -2295.6 Hz, 2H)

égg 3.39 (s, 3H WD 2004/ 052838
003/ 013941 -35 Conpound Nanme exacy MW MW folind

MrH] calc'd [MrH  [g/nol] [a/nol]

(
iy
(
3\
RET
[

4-38 367.21 367.2
N-(2-Amino-phenyl)-6-[(3-cyclopentyl-propionylamino)-

methyl]-nicotinamide

4-39 351.18 351.2
N-(2-Amino-phenyl)-6-[(2-cyclopent-2-enyl-acetylamino)-

methyl]-nicotinamide

4-40 341.20 341.2
N-(2-Amino-phenyl)-6-{(4-methyl-pentanoylamino)-

methyl]-nicotinamide

4-41 341.20 341.2
N-(2-Amino-phenyl)-6-[(3-methyl-pentanoylamino)-

methyl]-nicotinamide

4-42 353.20 353.2
N-(2-Amino-phenyl)-6-[(2-cyclopentyl-acetylamino)-

methyl]-nicotinamide

4-43 381.23 381.2
N-(2-Amino-phenyl)-6-[(3-cyclohexyl-propionylamino)-

methyl]-nicotinamide
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4-37 325.17 325.2

N- ( 2- Ami no- phenyl ) - 6- ( pent - 4- enoyl am no- net hyl ) -
wo2@ansasas de ' H NVR (400 MHz, (CD3)2CO): S = BCTBP1083/013941
1H), 9.05 (s, 1H), 8.55 (t, j = 5.8 Hz, 1H),

8.29-8.26 (m 1H), 7.39-7.3736(m 1H), 7.17-

1H), 7.00-6.96 (m 1H), 6.79-6.76 (m 1H),

7.15 (m
6. 61-6.57

(m 1H, 5.89-5.79 (m 1H), 5.08-4.97 (m 2H), 4.97
(Mﬁbg_442(d j =6.1 Hz, 2H), 2.30-2.29 (m 4H)

e ?F%Ppé#ﬁf ido) %ﬁ@r@“@?s’*ﬁ% Rlidacid (2-aming-

4 phenydlsamide 351. 2 N (2- Ami no- phenyl ) - 6-
[ (2-cycl opent - 2- enyl - acet yl am no) mat hyl ]
ngOt am de 4-

(

341.
SR ) oS ACABIHGIOD, dRe LbyTHLRi WeY Added Ap7me
- 100.¢88rhmdDi K- éherny&ﬁﬂmﬂ@zo’MAft& UNa 2 FObn (GEBRYH) 82-((-

nani.

Sésa%ﬂﬂanggé' ﬁl‘? eﬁﬁ - A?ﬁrﬁ%ny?% n?l}(ﬂ y[g]en ll?lcar amic acl

de -g'ﬁtﬁZ ester

( ecyaddedemidythe a@ethrh mnmuoe) waestiry¢d for dihctrt. ddimloeiflgondcetic

g Z’% %A'dﬁ% ar&i’;{f&r AR F'lort QQ[EQ l!le)Ol.lg B{a}-[CO3 was added.

-nl cotl nam

propi onyl am no)

c&reﬁlvl\% and

mmsw Ep st 1@9&61 tlmesamﬁEﬁﬁwblaéetste The combined
50& a%u?m@eszvafauhe&b@r o) SOEidAthE sbIPéM WG @eapdraad. e Ybsidue

ic aci

was purifi g byr?-IEBC/MS to yield 75mg (0.228mmol5-[(3-Prop-2-ynyl-ureido)-
methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-amide; exact MW [M+H]

calc’d: 329.11; MW found [M+H]: 329.3.

Example 6

In an analogous manner to that described in the example 5, and using known

methods as described in the literature (e.g. in standard works such as Houben-

Weyl, “Methoden der Organischen Chemie, Georg Thieme Verlag”, Stuttgart;

Organic Reactions, John Wiley & Sons, Inc., New York) the following compounds

are prepared :

5-[3-(2-Diisopropylamino-ethyl)-ureidomethyl]-thiophene-2-
carboxvylic acid (2-amino-phenyl)-amide

Compound Name exact MW [ MW found
[M+H] calc’d| [M+H]
[ g/ mol] [ g/ mol]
6-1 362.16 362.2
5-[3-(2-Dimethylamino-ethyl)-ureidomethyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide
6-2 418.23 418.3




phenyl)-am de To a solution of 15.8ng (0.288mmMm1l) in
ImM THE were added 46.7ng 5 (0.288mp1)

wd 240smepHonyl di i m dazol . After | h at rt 100ngPCT/EP2003/013941
(0.288mmol) {2-[(5-
Am nomet hyl -t hi ophene- 2- car b'o??y‘l ) - am no] - phenyl } - car ba
mc acid t-butyl ester were added and the reaction

fure Stirred tor Th at rt. 1I./mL
r"?”f‘]ﬁloo"}r\é@g%’f‘fec acid were added and after 1pif*¥tMYW | MW found
at . aqueous NaHCO3 was added carefully and |[Ma&] calc’d] [M+H]

fueous phase was Egr?ct ed three times with 3&@}/“4)‘(’1]

[ g/ mol]

at ot o IThao oo 1 O _oroant o nhac~e oy
L UL AL T, LA AALL A LAA B A vA] 3u||| \ 9 PIIuU‘bJ VAL 1T ou
fe? Na2SO4 and the sol vent was evapor at ed. |Thet04.21 404.3
23| FUCD iR 0-popP) Rt eillEImEAHYR- thib phlefit-9- 790
D. Ezgerrmlal,S- a( 3- Pégg?g-éﬁyl_- ur érdo -ﬁheﬁég
CRrRPRYLG a6 d hapmospheayhemide ¢ aci d
-am no- phenyl ) -am de; exact MW[MH] cal d d:

#9 IT, MWTiound [ MFH T 329. 3. EXanpie o 1 rm an
éﬁlogous manner to that described in the e amﬂoé-zé, 404.3
15[ 3uSi- Dimkthelaminere 2hdidsetiad- peysd)-ufeedbmeéthyl

rat ur g 1N sbandar d wor,ks _such as uben-
éﬁlﬁ?ﬁér}@égﬁ% é)%yhcfearc ldgz'aanling' hepylisamis ®, CGeor|g Thiene
VeH-NYIR (460uviHg a6 P;0D nBe-7ROdon,ildhs7.30ohn Wley &
SBS (o, B81), 706W.0YQuk ) NEsE @ bayiang cosppunds 20" are
resgqa(red :); Conpozgd Nar%e exgct K\;L?\lngMX%’fouhd [ MeH]
2 (& JHM- 2594 (4 Hol 10 {sgflbl | 6-1 362.16 363.2 5-
3- (2- Di met hyl am no-et hyl)-urei donet hyl] -thi ophene-2

STOP W3S C00 00 3

ANO™TOT

%ggoxyﬁ C acl d ( 2-am no- pnenyty-am de 6-2 418723
>3 " 5- [3-(2-Diisopropyl am no-ethyl) -urdi dofédhyl] 377.3
15k 30{3RBthe x - peapybeuieid oeneatleyl B tHidptasites20- phenyll) - am de W
004/ 838; BCI{ £P20303/0Q13941 -37 Conpound {Nane exact
RS e R P RR

H-NMR (400 MHz, CDs;0D): 8 = 7.83-7.82 (m, 1H), 7.45-
7.41 (m, 4H), 7.07-7.06 (m, 1H), 4.54 (s, 2H), 3.54-3.48 (m,
4H), 3.26-3.22 (m, 2H), 1.79-1.73 (m, 2H), 1.20 (t,] = 7.1 Hz,
3H)

I

6-6 389.2 389.3
5-{3-(1-Methyl-hexyl)-ureidomethyl]-thiophene-2-carboxylic

acid (2-amino-phenyl)-amide

6-7 347.15 347.2
5-(3-sec-Butyl-ureidomethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide

6-8 361.17 361.3
5-[3-(2-Methyl-butyl)-ureidomethyl]-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide




(

g/mol] [g/nol] 6-3 404.21 404.3 5- |

ophene- 2

3-(3-Di et hyl am no- propyl)-urei donet hyl] -thi
W@ 20060%3888 ¢ aci d (2-am no-phenyl)-am de 6-4 40BCREP2003/013941
404.3 5-

3- (3- Di met hyl ami no- 2, 2- di net-3gl-- pr opyl ) - ur ei dorret hyl ]
t hi ophene- 2-carboxylic acid (2-am no-phenyl)-am de

" EH-ANMR (400 MHz, CD3OD) - 8 =7-80-7 79 (m1H) 7 31
7|CmpomndNdme 7. 18-7.07 (m 3H), 4.56 (s, 2H) exadt MBN | MW found
(s, 2H), 2.99 (s, 2H), 2.94 (s, 6H, 1.10 b
377.16 377.3 5- [3-(3-Ethoxy-propyl)-ureidd ﬁgt Ei_l)Tle [M+H]
-1t hi ophene-2 carboxylic acid (2-am no-phenyl|) {gim [g/mol ]
' Igl-é\ll\/R (400 MHz, CD30D): 8 = 7 83 7. 82 (m 1H) ,37&145- 376.3
7l. én& 7.07-7.06 (m 2H)) ,
Js5a-Gr @U(l%mln04¢q§wl)slrezéoraet@21 (thopizﬂ)\e 2700173 (m
2l rboylRAcidt (2-dmino/phbnB-amidé) 6-6 389.2 389.3 5- |
3- (1- Met hyI hexyl ) - ur ei donet hyl ] _
) i Y- anide
6{6710347. 15 347 2 416.18 416.3
5k ( I-u th th| 2-carboxylic
B @z@aﬁa‘ fé%n-f-'ﬁirﬁré%?” b ‘%@%ﬂ 361/3 5
[ [Bhig
- )-am de WD
2Pp64+6 S T] Neme—exact
i N f ound [ MtH] cal c'd [ I\/H—|] [g/ m)I ] [g/ mol3f9.13 349.3
5-[3-(2-Methoxy-ethyl)-ureidomethyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide
6-12 331.12 . 3314
5-[(3-Allyl-ureido)-methyl]-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide
6-13 347.15 347.4
5-(3-Isobutyl-ureidomethyl)-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide
'H-NMR (400 MHz, CD3OD): & = 7.80-7.79 (m, 1H), 7.36-
7.21 (m, 4H), 7.06-7.05 (m, 1H), 4.54 (s, 2H), 2.98 (d, ] = 6.6
Hz, 2H), 1.80-1.70 (m, 1H), 0.93 (d, ] = 6.6 Hz, 6H)
6-14 405.2 405.3
5-[3-(3-Butoxy-propyl)-ureidomethyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide
6-15 460.27 460.4
5-[3-(3-Dibutylamino-propyl)-ureidomethyl]-thiophene-2-
carboxylic acid (2-amino-phenyl)-amide




6-

9 376.14 376.3 5- |

3-(2-Acetyl am no-et hyl ) -urei donet hyl] -thiophene-2
W@ 2008032888 ¢ aci d (2-am no- phenyl)-am de 6-10 4861/£B2003/013941
416.3 5- { 3- [ 3-(2-Oxo-pyrrolidin- | -yl)-propyl]
- ur ei donet hyl } t hi ophene- 2- ¢@Pboxylic acid
(2-am no- phenyl ) - am' de 6- 11 349 13 349.3 b5-
[ B—2Methoxy—ethy)—dretdomethyt—thirophenge=2
ciompopnid Naged d ( 2- ami no- phenyl ) - ani de 6- 12 [3g%ciMW | MW found
3B1. 4 [M+H] calc’d [M+H]
5[ (3-Allyl-ureido)-nethyl]-thi ophene-2-carkto yI o8 / mol ]
acid (2 amino-phenyl)-amide 6-13 347 15 34 i [g/mo
5te( 1% Isobutyl urei domat hyI ) t hi ophene- 2- carkoxyﬂ()ﬁ.(té 405.2
aci 2 Ul en N 4 , CD30D):
prREECEEY Fﬁ Bathp ethi Gﬁ’hﬂy\g(?‘(h{“%m . 1.06-7.05
(mreldcfr})-butﬁnSdadsthyEéﬂ)er 2 98 (d j = 6. 2H) , |
1, 80-1.70 (m 1H), 0.93 (d, j 66Hz 6H)614405.‘
4 5‘3 5 LL 3 (3 But U7§y pTUlJyI }_‘ ult‘l UUIICL IIYI
- Ihlophene- 2 car boxyl i c aci d (2-am no- phenyl)) - pdé 355.2
5N 24\%%8@@?{1) 4 (§ tﬁﬁel&)bﬁk%ﬁhlyﬁm no- prdpyl )
- I donet e 2 carboxylic acid
( aﬁﬁwée phenyl ) - an1de wo 2004/ 052838
PCT/ EP2003/ 013941 -39 Conpound Nane exact NW MV foung
[A,ngé catc o {WH [og/mol | [g/nol|] 6-16 408. 1659§g§.2 398 3
[i+«2A&ﬁhﬂqﬁﬁhﬁmﬂLGQEbémﬁyhhnhhﬁmmhéh 2-yl mgt hyl ]
ureidomethyl]-benzamide
6-19 398.26 398.3
N-(2-Amino-phenyl)-4-[3-(3-dimethylamino-2,2-dimethyl-
propyl)-ureidomethyl]-benzamide
'H-NMR (400 MHz, (CD5),CO): § = 9.63 (s, 1H), 7.95-7.93
(m, 2H), 7.38-7.36 (m, 2H), 7.18-7.16 (m, 1H), 7.00-6.96 (m,
1H), 6.80-6.78 (m, 1H), 6.62-6.59 (m, 1H), 6.47 (t,] = 5.8 Hz,
1H), 5.98 (t, ] = 5.8 Hz, 1H), 4.89 (s, 2H), 4.30 (d, ] = 6.1 Hz,
2H), 2.94 (d, ] = 6.1, 2H), 2.23 (s, 6H), 2.07 (s, 2H), 0.81 (s,
6H)
6-20 410.22 410.2
N-(2-Amino-phenyl)-4-{3-[3-(2-oxo-pyrrolidin-1-yl)-
propyl]-ureidomethyl}-benzamide
6-21 370.19 370.2
4-]3-(2-Acetylamino-ethyl)-ureidomethyl]-N-(2-amino-
phenyl)-benzamide
6-22 355.21 355.3

N-(2-Amino-phenyl)-4-(3-butyl-3-methyl-ureidomethyl)-

benzamide




u

(

ester
(3- pentyl

rei do}-butyric acid ethyl
2- Am no- phenyl ) -4- [

6-17 355.21 355.2 N
- urei do) - met hyl |

whenzamsse 6-18 398.26 398.3 N-(2- Am no- phenpd)/EP2003/013941

3

- (3 - di ethylamno -p ropyl)

ur ei donet hyl |

-benzani de 6-19 398. 26 398. 340N (2- Ani no- phenyl ) - 4-

[

3- (3-di methyl am no- 2, 2- di net hyl

propyl ) - urei donet hyl |

ernzdalll e j‘l-l\llVl'( (4UU IVI'IZ
ompougpd Nemaes  (my 21
1H), 7.00-6.96 (m
62-6.59 (m 1H),

5. QQ(f _J=5_8Hz

7.38-7

1H),
6. 47 (t j

36(m2H)
6.80-6.78 (m
5.8 Hz,

’((,Ds)zujf S = ﬁ.bd

s exagt MW

1M1+ H] calcd

] g/ mol)

MW found
[M+H]
[ g/ mol]

-—QUZAJNO ZI\)I\JI—\CD’\I—\'
3.

j = rz.

s

A e s A s
p&dn}l eurei domet hyl } -benzam de 6-21 370.
r [3- (2-Acetyl ami no-ethyl) -ureidonmethyl]

623 2. 94 (d, |

D=3 B =]

07 348.18

din- | -yl

19 370.2

- N

343.2

6('%Am' no- phenyl ) - 4- ( 3- but yl - 3- net h&/l urei g

2N6ie 204, B538x3& t 0Q:31dedR841] -
;j“ g Rame bxact MV M Tourd [MeH cal o

donm@PRgt) -

- 40
'd [ MeH]

399.3

g/nDI] 6-23 343.18 343.2
6-25

N-(2-Amino-phenyl)-4-{3-(1-methyl-hexyl)-ureidomethyl]-
benzamide

'H-NMR (400 MHz, (CD;),CO): 8 = 9.62 (s, 1H), 7.94-7.92
(m, 2H), 7.37-7.35 (m, 2H), 7.18-7.16 (m, 1H), 7.00-6.96 (m,
1H), 6.80-6.78 (m, 1H), 6.62-6.59 (m, 1H), 6.26 (t,] = 6.1 Hz,
1H), 5.79 (d, ] = 8.1 Hz, 1H), 4.89 (s, 2H), 4.28 (d, ] = 6.1 Hz,
2H), 3.65-3.55 (m, 1H), 1.35-1.26 (m, 8H), 1.02 (d, ] = 6.6 Hz,
3H), 0.87 (t,] = 6.8 Hz, 3H)

383.24

383.3

6-26
N-(2-Amino-phenyl)-4-[3-(3-ethoxy-propyl)-ureidomethyl |-
benzamide

'H-NMR (400 MHz, (CD3),CO): 8 = 9.62 (s, 1H), 7.94-7.92
(m, 2H), 7.37-7.35 (m, 2H), 7.18-7.16 (m, 1H), 7.00-6.96 (m,
1H), 6.80-6.78 (m, 1H), 6.62-6.59 (m, 1H), 6.42 (t,] = 5.8 Hz,
1H), 6.00 (t, ] = 5.6 Hz, 1H), 4.89 (s, 2H), 4.28 (d, ] = 6.1 Hz,
2H), 3.42-3.35 (m, 4H), 3.10-3.05 (m, 2H), 1.65-1.58 (m, 2H),
1.11 (t,] = 7.1 Hz, 3H)

371.21

3713




N- (2- Am no- phenyl )-4- [3- (2 - m ethoxy-ethyl)
-ureidonethyl ] benzam de 6-24 399.24 399.3
wWOR(02/0%8988800- phenyl ) -4- [ 3- _ PCT/EP2003/013941
(3- but oxy-propyl )-ureidonmethyl] benzam de 6-25
383.24 383.3 N-(2-Ani no-phengly-4-
[ 3-(1-net hyI hexyl ) ur ei donet hyI ] benzam de 'H NL\/R
(400 WVHz CD3J2CO —S =962 (s—tH)+—F~94792—m
2+#°mf’°3'7‘1 ams (m 2H), 7.18-7.16 (m 1H), 7| 03ag.M® | MW found
(m 1H, 6.80-6.78 (m5 %gl),(d& 62- 6%352 (H;n if[bmlfi} &fcd|  [M+H]
t, =6.1 Hz, 1 , ] = 8. )
E‘, Jgu) 428 (d. }H)— 6.1 Hz 2H) 3 65-3 5 [(gr{mol] [g/mol |
167 1.35-1.26 (m 8H), 1.02 (d, j 3?.16 Hz, 317 325.2
0. 87 A hitetd .= 6- 26 .
N_ﬁ ;(_3A{\nﬂ}ggl{r51ﬁ§%§r%fg &F%Zgammo p enyl%]benzaml e
(3 R;ﬁélQQM@M )a@(abrﬁet%m]s 1HbpARaM.2Be [ H NVR
2 %“”Z% SHIID M) Prograd, bl Mo 0% o6,
(D> 18- éwé{h@%ﬁ”l(ﬂ} 1Hg, @29%1596(1#2, 1H), 6.42
(11H)] 645%t,9 =Hz8 Hz1H)), 56590.’079((&51, nH)rsiis@d'alZ( 1g|),(m4 ia)
gt oH) 439 1 =gt Moty A0 g ()
7.1 Hz, 3H WD 2004/ 052838 PCT/ EP2003/013941 -41
Coyrp und Name exact MV MW Tound T[MH cal c[d [JVE
[o/ [g/mDl] 6-27 325.17 325.2 4- [ %5%_ 385.2
(1 %wmenal)) 4Bt fﬁyispproNO(r)EpmpyHe phenyl )|- benzani dg
' ﬁr%n{eﬂg@] MZamfdeD3) 200 : S= 9.63 (s, 1H),| 7.95-7. 93
- {6-29 339.18 339.2
N-(2-Amino-phenyl)-4-(3-cyclopropylmethyl-ureidomethyl)-
benzamide
6-30 323.15 323.2
N-(2-Amino-phenyl)-4-[(3-prop-2-ynyl-ureido)-methyl]-
benzamide
6-31 385.19 385.2
4-{3-[4-(2-Amino-phenylcarbamoyl)-benzyl]-ureido}-butyric
acid methyl ester
6-32 454.32 454.4
N-(2-Amino-phenyl)-4-[3-(3-dibutylamino-propyl)-
ureidomethyl]-benzamide
'H-NMR (400 MHz, (CD3),CO): & = 9.63 (s, 1H), 7.94-7.92
(m, 2H), 7.37-7.35 (m, 2H), 7.18-7.16 (m, 1H), 7.00-6.96 (m,
1H), 6.80-6.78 (m, 1H), 6.63-6.59 (m, 1H), 6.41 (t, ] = 5.8 Hz,
1H), 5.98 (t,] = 5.6 Hz, 1H), 4.88 (s, 2H), 4.28 (d, ] = 5.6 Hz,
2H), 3.05-3.01 (m, 2H), 2.37-2.31 (m, 6H), 1.53-1.46 (m, 2H),
1.39-1.23 (m, 8H), 0.88 (t, ] = 7.1, 6H)




(m 2H), 7.38-7.36 (m 2H), 7.19-7.17 (m 1H),

7.00-6.96 (m 1H), 6.80-6.78 (m 1H), 6.63-6.59 (m
wdbkdogossd® (t, ] = 6.1 Hz, 1H), 6.15 (t, J] = BCBEP®WP3/013941

1H), 5.89-5.79 (m 1H), 5.16-5.03 (m 2H), 4.90 (s,

2H), 4.30 (d, j = 6.1 Hz, 2H423.69-3.67 (m 2H) 6-28

385.22 385.2 N (2-Am no-phenyl )-4-

K S OpOXy-propyt ) —ureirdonetthyt] -bcrzan"i ge—6-2
%;,9511}30%%8& B‘el\l- (2- Ami no-phenyl) -4- (3 - xact MW | MW found
cycl opropyl nmet hyl - ur ei dorre:]hyl I)) Zen[zam de EEM3|Q-I calcd| [M+H]
323.15 323.2 N (2-Am no en
( ;__p.r_e.p_z__y_n_y_l__ug_e_l_d_g)___megh\/l 1y bhenzam de 6} ’ilg/BIBBl 19 [g/m()l]
39533 4- {3- [ 4- (2- Ani no- phenyl car banoyl ) - bing?jf.szi . 356.3
- | G este - 32 454, :
N‘NQQq%mob éﬁk) 45?35 ?F?{tg}’le&mbnlﬁ S no- pr oy )
unfEr 'enZ peigean de ' H- NMR (400 MHz, (QD3)2CO): S
=|o9. 63 (s 1H) 7.94-7.92 (m 2H, 7.37-7.35 (m 2H),
718716 (T tH— 7 00=6—96—(m _1::), c 80-16—F8—(m
14§L'?46 63-6.59 (m 1H), 6.41 (t, j = 5.8 Hz,| MR27 4123
5 Naz(ﬁmuio- 653’5-4':% (Zé{il'ﬁsgpf]o@ﬁnﬁlﬁo- 2 Blz?m(dé HJ) =
5 m H)
© (gt n?e“fﬁ}“de 1.39-1.23 (m 8H), 0.88(t, j =
711, 6H WD 2004/ 052838 PCT/ EP2003/ 013941 -42_ “

& und Nane exact MW MNTound [MFH calrcd [3I\5/|§5| 335.3
[g/nol] [g/mol] 6-33 356.21 356.3 - -

%\I (2-Amino-phenyl)-4-[3-(2-methyl-butyl)-ureidomethyl] -

benzamide

6-36 341.2 341.2

N-(2-Amino-phenyl)-4-(3-isobutyl-ureidomethyl)-benzamide

6-37 \| 3412 341.2

N-(2-Amino-phenyl)-4-(3-sec-butyl-ureidomethyl)-

benzamide

6-38 356.21 356.2

N-(2-Amino-phenyl)-6-[(3-pentyl-ureido)-methyl] -

nicotinamide

6-39 384.24 384.2

N-(2-Amino-phenyl)-6-(3-(1-methyl-hexyl)-ureidomethyl]-

nicotinamide

'H-NMR (400 MHz, (CD;),CO): & = 10.08 (s, 1H), 9.09 (s,

1H), 8.35-8.33 (m, 1H), 7.46-7.44 (m, 1H), 7.29-7.28 (m, 1H),

7.16-7.12 (m, 1H), 7.01-6.99 (m, 1H), 6.90-6.87 (m, 1H), 6.43

(brs, 1H), 6.02 (br d, ] = 7.6 Hz, 1H), 4.40 (s, 2H), 3.61-3.59

(m, 1H), 1.36-1.27 (m, 8H), 1.04 (d, ] = 6.57 Hz, 3H), 0.88 (t,]

= 6.8 Hz, 3H)




N- (2- Am no- phenyl)-4- [3-(2-di nmet hyl am no- et hyl)
urei donet hyl] -benzam de 6-34 412.27 412.3 N
W@ 2004052868 phenyl ) -4- [ 3-(2-dii sopropyl am no- et bg1/EP2003/013941
urei domet hyl] -benzam de 6-35 355.21 355.3 N
(2- Ami no- phenyl) -4- [3- (2-féthyl-butyl)
- ur ei donet hyI ] benzamde 6-36 341.2 341.2 N

(Z=Arrno—phenyt)—4- 4

(|Comnowndy¥ame ei donet hyl ) - benzani de 6-37 \ 34¢xast MW » MW found

} (2 - Amino-phenyl) -4- (3-sec-butyl-ureidomtbykilcd] [M+H]

enzam de 6-38 356.21 356.2 N (2-Am no-preTyI )m?
6 §é ol

(3-pentyl-ureido) -methyl]l nicotinamide | gf [g/mol]
8424 384.2 N (2-Am no-phenyl) -6- [3- 400.23 400.2
- et hyl - hexyl.) -ur.ei,donet hyl ni catinam-.de ' H NVR
%gﬁ@f‘o'(l’%ﬁéﬂ'é%?(13%’“_0"1”056’@1()‘s‘fre‘%%“,ea%% (s, 1H))|
nBoti@adsle( m 1H), 7. 46 7.44 (m 1H), 7.29-7.28 (m

7. 6. 90- 6. 87
h'i)ili ﬁé@o}gﬁ% (6?3 3 fFE 9%’(2 b@(}"ﬂn)z, ;30 ¢
|8|)32 2Han ), ZH? 7.4 (eu-léi)séﬂ(% 1:,,,)11{)17@@» 1.27 (m
'7')0%0%14;?0 (61%681631 &3 %700%&(1119118& 6(36-6.53 -g ﬁgz 3H)

n 115]

f fl5un N/ééﬂ i"ﬁ]ag? H%PF’FSB&IH [ g/ nol ]
Ké}@—@ﬁm&mpe 33 (t, I 6.3 Hz, 2H), 3.11-3.06 (m, 2H),
1.66-1.59 (m, 2H), 1.53-1.45 (m, 2H), 1.38-1.29 (m, 2H), 0.89

(t,]=7.3 Hz, 3H)

D @D <OOH’\I—\OO’\’\OO'_‘UJ

6-41 411.21 411.2
N-(2-Amino-phenyl)-6-{3-[3-(2-oxo-pyrrolidin-1-yl)-

propyl]-ureidomethyl}-nicotinamide




N- (2- Am no- phenyl) - 6-
[ 3- (3- but oxy-propyl ) -ureidonethyl] nicotinam de
WO bboMR88100 MHz, (CD3)2CO): S = 9.86 (s, 1H),POr/ar200%013941
1H), 8.32-8.29 (m 1H), 7.43-7.41 (m 1H), 7.21-7.19
(m 1H), 7.06- 7.01 (m 1H)-46-86-6.84 (m 1H),
6.70-6.66 (m 1H), 6,56-6.53 (m 1H), 6.18 (t, j =
L f1 4.39 (d, j 4.6 Hz, 2H), 3.38 (t, J =
6%—% clenefcess 36 (t, j = 6.3 Hz, 2H), 3.11- 3.06(m
1.66-1.59 (m 2H), 153145(m2H) 1. 38- 29

21 411

NAneé %nffne} gﬂhéﬁweeuscaﬁ Dysag[e F@ﬂpz a?&@ ﬂ)]]b em?wtem& 6thed.,

|-yl) premybp. roenaidasey } - ni cotinan LA

2004/ 052838 CT/ EP2003/ 013941 -44- List of References
5 AREefr 2062263t a1 ., Phar maceuti cal Dosage Forns and

DEp%@thgﬂry Systens, 6th ed. 1995, pp. 196 and

1456- 1457 DE-A 2 062 265 EP.A O 242 851 EP-A 0 847

9§B-A A% &767 954 Hassan, H, et al., Indian J. Chem

39B 2(129®8) 764- 768 10 Houben Weyl , "Methoden der

hen Ch d Xy/2 K Y., et
aHissan; Hogt 9o lpdenb Chemagdl eONed s N ot i ©

10 SHUuB@ﬁ—'WeyY {MPQRHePddrStdshiscBh Cheie” VRIL. XV/1,and. X\Qﬁem
17 (1977 133- 134 Organi ¢ Reactions, John W] ey &

s&r¥amang, et aNdlogd P& (2DE0RI0HHOS R | and Sharma, S.,

| ngnsn N, et@%theﬁ@?t(zodae 92(184g 5) (1982) 485-487
Vor br ueg Krolikiew cz, K, Synthesis 4

and
( Mudb geh 71 6hop. YO0A76553384PCT/ EP2003/ 013941 - 45
Orgamc Reactions, John Wiley & Sons, Inc., New York

15 Rastogi, R., and Sharma, S., Indian J. Chem., Sect. B, 21B (5) (1982) 485-487
Vorbrueggen, H., and Krolikiewicz, K., Synthesis 4 (1983) 316-319



10

15

20

25

30

Patent Clainms 1. A conpound of the general fornula I
O OMNM p~RL HNHNDb 5 wherein A represents

wo bioafobsae- di yl , phenyl ene or pyridine-diyl; RIT/EP2003/013941
represents al kyl, al kenyl, al kynyl which are all
optionally 10 substituted; or45-
-CH2- (O CH2-CH2-)nO-al kyl ;  -(CH2)r, - O al kyl ;
-(CH2)"-C(O -NHal kyl;  -(CH2)n-NHC(O) -al kyl; 15
-(CH2)n-C( O al kyl ;- ( CHPatenCORIm®- al kyl ; or
-(CH2)n-O-C(O -al kyl; or a group -NR3R4, wherein R3
and R4 independently represent 20 hydrogen; alkyl,
allkeny coprpoatn phihe generehfoamalad| | optional |y

substituted; or -CH2-(O CH2-CH2-)nO al kyl;, 25
-(CH2)n- (O -al kyl; -(CH2)n-C( O - NH ahkyl ;
-(CH2) n-NH- C( O - al kyl ; 2) . - df

-(CH2)n- (O - O al k

G4 O Al kyl ;
( n_z%R(%O)-alkyl;

HN

H,N

wherein

A represents  thiophene-diyl, phenylene or pyridine-diyl;
R' represents  alkyl, alkenyl, alkynyl which are all optionally
substituted; or
-CH,-(O-CH;-CHj;-)O-alkyl;
-(CH;),-O-alkyl;
-(CH3)n-C(O)-NH-alkyl;
-(CH3),-NH-C(O)-alkyl;
-(CHa)a-C(O)alkyls
-(CH3)»-C(0O)-0O-alkyl; or
-(CH_3)n-0-C(0O)-alkyl; or

a group -NR’R*, wherein R? and R* independently represent

hydrogen;

alkyl, alkenyl or alkynyl which are all optionally
substituted; or

-CH,-(O-CH,-CH;-),O-alkyl;

-(CH2)x-(0O)-alkyl;

-(CH,),-C(O)-NH-alkyl;

-(CH3),-NH-C(O)-alkyl;

-(CH2)n-C(O)alkyl;

-(CH2),-C(O)-0-alkyl; or

-(CH)-0-C(0)-alkyl;
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WD 2004/ 052838 PCT/ EP2003/ 013941 -46- nis 1-6; mis
1-4; and pharmaceutically acceptable salts thereof. 5

w@2004081apound according to claim1l, wherein APCT/EP2003/013941

represents thiophene-diyl, phenylene or pyridine-diyl;
RL is a group -NR3R4, wherei-nt6R3 is hydrogen and R4 is
as defined in 10 claim1l; and pharmaceutically
acceptable salts thereof. 3. A conpound according to
clai mnl, whebein 15 A represents thiophene-diyl,
phenyl ne39£4pyridine-diyl; Rl represents al kyl,

al kenyl , al ynyl which are all optionally

substituted; or -CH2-(O CH2-CH2-)nmO al kyl; 20

- (CH2hRAd guﬁldfa\ekuticaﬂ{z GEpiableiads thideat Ky ;
-(CH2)n-NH-C( O -al kyl; " -(CH2).-C(O al kyl ;
-(CH2)n-C(O -0 al kyl; or 25 -(CH2)n-O-C(O-al kyl; n
I 2. 1- &; compaini-aé¢cordthgandlaphdr whereint i cal | y accept abl e
salts thereof. 4. A conpound according to claim1l or
3, wherein A represents thiophen-2,5-diyl; 35 R

r epr edent sepakdentsy| ; thiopleiHRjdiyl(pheinklghe or pyridine-diyl;

- (CH2)RY- NiFrBhp @l KYINR®IPT wherein R is hydrogen and R is as defined in

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

A represents  thiophene-diyl, phenylene or pyridine-diyl;
R1 represents  alkyl, alkenyl, alkynyl which are all optionally
substituted; or
-CH;-(0-CH;-CH,-),O-alkyl;
-(CHy)y-O-alkyl;
-(CH2)»-C(O)-NH-alkyl;
-(CH2)»,-NH-C(O)-alkyl;
(CH,)s-C(O)alkyl;
-(CH2)y-C(0)-0O-alkyl; or
-(CHy)»-O-C(O)-alkyl;

n is 1-6;

m  is 1-4;

and pharmaceutically acceptable salts thereof.
4. A compound according to claim 1 or 3, wherein

A represents  thiophen-2,5-diyl;

R' represents  alkenyl;

-(CH3)n-O-alkyl;
-(CH3)s-NH-C(O)-alkyl; or



10

15

20

25

WD 2004/ 052838 PCT/ EP2003/ 013941 -47

-(CH2)n-C(O alkyl; nis 1-6; 5 and pharnaceutically
waemepsmbs e salts thereof. 5. A conmpound accoredTgP1003/013941

claim4, wherein the conpound is 5-

(2- et hoxy- acet yl ami no) - met hyM4f --t hi ophene- 2- car boxylic

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

5- (pent - 4- enoyl am no- net hyl ) -t hi ophene- 2- car boxylic

aci d (2-am no- phenyT(FHZéﬂ&(fé),ah@/b [

(2-acetyl am no-acet yl am no) - net hyl ]

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

5-({ B [¥39%- net hoxy- et hoxy) - et hoxy] -acetyl ani no}

-met hyl ) -t hi ophene- 2-carboxylic acid

(- xS SRRPERE A 7 emib ey et

(4-ox0-p

anoylam I ophene- 2- car boxylic

acid (2-am no-phenyl)- amde. 10 6. A conpound
agcor di gy o%na!a@%dniiérgcib Rim WOR&ER thé\cSBPSERERT S

t hi ophen-2,5-di yl ;

R3 is

IS a group -NR3R4, wherein 15

R oS st LR eprtomgc 2614 (2-amino-pheny-
- (CH2)amif€,0) - O-al kyl; n is 1-6; and pharmaceutically

acce p};g%gy-g%tgilirtn@r%{%%}?yl) A&i&p‘@n@-%gégéc’ % #38 acid (2-amino-phenyl)-

PCT/ E

canpoun rding to

cl ai magnidber eby t he conpound is

5-[(2-acetylamino-acetylamino)-methyl]-thiophene-2-carboxylic acid  (2-amino-
phenyl)-amide,
5-({2-[2-(2-methoxy-ethoxy)-ethoxy]-acetylamino}-methyl)-thiophene-2-carboxylic
acid (2-amino-phenyl)-amide,
5-[(4-oxo-pentanoylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-

amide.
A compound according to claim 1 or 2, wherein

A represents  thiophen-2,5-diyl;

R' isagroup ~NR’R?, wherein
R*is hydrogen;
R*is alkenyl;
alkynyl;
-(CH3),-(0)-alkyl;
-(CH,),-NH-C(O)-alkyl; or
-(CH2)»-C(0)-0O-alkyl;

n is 1-6;

and pharmaceutically acceptable salts thereof.
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15

5-[ 3- (3-et hoxy-propyl)-urei donet hyl ] -thi ophene-2-carbo
xylic acid (2-am no- phenyl)-am de,

WG 2004853380p- 2- ynyl - ur ei do) - met hyl ] -t hi ophene- 2PCHEPTINY/D13941

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

5-[3-(2-acetyl am no- et hyl ) - u4gi-donet hyl ] - t hi ophene- 2-c
arboxylic acid (2-am no- phenyl)-am de, 5-

[ 3- (2- met hoxy- et hyl ) - ur ei donet hyl ]

- 7hi oplvenpodad acdoodipg ite clamn 6 wharebyitheosongvemgdliy - ami de,
5-1 (3-allyl-ureido)-nmethyl] -thiophene-2-carboxylic
acid (2-am no-phenyl) -am de,

5- [ 3- PSBpiIt BRYYPPIOPY )uralflemawﬂtquhfwﬂrfsﬂméhga%%@mmo-
xylic gﬂ, )-4idM no- phenyl)-anm de, 4-{3-

a ‘e?aiﬁ&m Y SR SBogROSD: SR 2 amino-pheny)-
accor difige,t o claim1 or 3, wherein 5 A represents

oo e e ino s ERRM e E Mbahanr2-cybopgic aid (-amino-
- (CH2 phed)-@n@e; al kyl ; n is 1-6; mis 1-4; 15 and

phar mac U@Zi—ﬁ@dhloﬁylz @gﬁ?g&%ﬁ;ﬁm @Jlf &15}')“%5@@ carb IIIQSd (2 ammo—

conpounds _accor di n 2- am no- phenyl)
[ (2- @heestismidss yi ani no) - methyl ] - benzam de,
N ( 2- 3oj(3aijahaeido) methPiiopheR 0 tabbRAc AEH Y ainiRephaiyl)-amide,

2o ﬁe%né}zv%énpﬂﬁ%ﬁyﬁe idegietliBiihen Ao breotiy p5id 2-amino-

benzampheieyl)-dmide, ( 2- acet yl anmi no- acet yl am no) - net hyl ]

I:’(’\Zl-Tg éég?&g%g%&gﬁ%lﬁeﬁggﬁg%gﬁ) t%pl%&loé %&ﬁ;ﬁg ureido}-butyric acid ethyl

ester.
8. A compound according to claim 1 or 3, wherein

A represents 1,4-phenylene;

R' represents  alkenyl;
-CH,-(0O-CH;-CH;-)mO-CHs3;
-(CH_,),y-O-alkyl; or
-(CH2)»-NH-C(O)-alky;

n is 1-6;

m  is1-4;
and pharmaceutically acceptable salts thereof.
9.  The compounds according to claim 8,

N-(2-amino-phenyl)-4-[(2-ethoxy-acetylamino)-methyl]-benzamide,
N-(2-amino-phenyl)-4-(pent-4-enoylamino-methyl)-benzamide,
N-(2-amino-phenyl)-4-({2-[2-(2-methoxy-ethoxy)-ethoxy]-acetylamino}-methyl)-
benzamide,

4-[(2-acetylamino-acetylamino)-methyl]-N-(2-amino-phenyl)-benzamide.
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10. A conmpound according to claim1 or 2, wherein A
represents 1, 4-phenylene; R is a group - NR3R4,

woberass3s 5 R3 i s hydrogen; R4 is al kenyl; al RgmgP2003/013941

-(CH2)"- (O -al kyl; -(CHR)"-NHC(O-al kyl; or 10

-(CH2)"-C(O -Oalkyl; n is_-}96; and pharmaceutically

acceptable salts thereof. 15 11. The conpounds

according to claim10, 4-

[ 30 2Aawaipouatdiat@réingyd ylaimi &iod 0y ehdryin]

-N- (2- am no- phenyl ) - benzam de, N-(2-am no-phenyl) -4-

[ 3- (2-nethoxy-ethyl)-ureidonethyl] -benzam de, N

( 2- aniAno- pipeesgts - 4- 1, phenylene;

(3- buR@xyispdr%%xQ,yné/) - Ungkgenpt bl - benzam de,

N- (2- am no- phenyl ) - 45

[ 3- (3- et hoxy- propyl g-lélr]@fdd%ﬁé‘f hyl] -benzam de, 4- |

(3-al 'yl - urei do) - meRhy! Jikenyl;

-N- (2- am no- phenyl ) - benzani de, N- (2-am no-phenyl) - 4-
AR

[ 3- (3-isopropoxy-propy ‘ei domet hyl ] - benzani de,

N- ( 2- am no- phenyl ) - 4- [-(CBRpr@p-adkyinyl - ur ei do) - met hyl ]
- benzam de, ) NH. } .

4-{3-[ 4- (2-am no- phenyl c(gﬂf%{‘nlﬁml 5%%%%’1’ fl: urei do}-buty
ric acid methyl ester. A€H:-€EpOudllylaccording to
claim1l or 2, wherein 20 A represents
pyridin-2,5-diyl; R is a group -NR3R4, wherein R3 is
hydr ofen, 83 25 R4 is -(CH2)n- (O -alkyl; nis 1-6;
and pharmaceutically acceptable salts thereof. WO

2004/ 034828 DL ERRP AL AR s ot
11. The compounds according to claim 10,

4-[3-(2-acetylamino-ethyl)-ureidomethyl]-N-(2-amino-phenyl)-benzamide,
N-(2-amino-phenyl)-4-[3-(2-methoxy-ethyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-(3-(3-butoxy-propyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(3-ethoxy-propyl)-ureidomethyl]-benzamide,
4-[(3-allyl-ureido)-methyl]-N-(2-amino-phenyl)-benzamide,
N-(2-amino-phenyl)-4-[3-(3-isopropoxy-propyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[(3-prop-2-ynyl-ureido)-methyl]-benzamide,
4-{3-[4-(2-amino-phenylcarbamoyl)-benzyl]-ureido}-butyric acid methyl ester.

12. A compound according to claim 1 or 2, wherein
A represents  pyridin-2,5-diyl;
R' isagroup -NR’R*, wherein
R®> is hydrogen, and
R* is -(CH2)n-(O)-alkyl;

n 1s 1-6;

and pharmaceutically acceptable salts thereof.
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13. The conpound according to claim 12,
N- ( 2- am no- phenyl ) - 6-

W 3004851888 oxy- propyl ) -urei domet hyl] -nicoti nanPCEEP2083/013941

14. A conpound according to claim1 or 3, wherein A
represents pyridin-2,5-diyl;-50R represents al kenyl;
or -(CH2)n-Oalkyl; 10 nis 1-6; and
pharmaceutically acceptable salts thereof. 15 15. The
conpounds according to claim14, N (2-am no-phenyl)-6-

§2 'Tﬁw&’ﬁ f%c)&%mé(ﬂg) thyl] -nicotinam de, N

- am no- p eny p ent-4-enoyl am no- net hyl)

- n| coti nam de. 16. A conmpound according to claim1 or

2, whey ?Qleg&-pﬁeﬂy?PS ?5—?le%ltéﬂ?l-;ﬁﬁﬁﬁﬂugeléoxﬁkﬂﬁlyl -mcotmamlde

pyr|d|n25- ; or 4pen oup
- NR3R V\hereln R3 |s h R4|s aIkyI whi ch
i %%né&ﬁﬁﬂc’t“ﬂflé&c% ing i glajmp toég %ﬂ?@‘ Tor several tines

by hal ogen; -NHalkyl; or 30 -N(al kyl)2; and

phar mpceut | cal | .abl e salts thereof. WO
D004/ 052858 HET EP ﬁ’%%”g%%ﬁ'ﬁ 51 17. The conpounds
accor & ngrepoesentai m dlBenyb-or

[ 3-(2-di met hyl am no=( I i donet hyl ]
-t hi ophene- 2-car boxyieltl-tc1 am%h?Z am no- phenyl)-am de,

5-[3-(2-diisopropyl am no-ethyl)-urei donet hyl]-thi ophen
- 2-car bogyl-c aci d (2- am no-phenyl) -am de,

and pharmaceutically acceptable salts thereof.
15. The compounds according to claim 14,

N-(2-amino-phenyl)-6-{(2-methoxy-acetylamino)-methyl]-nicotinamide,

N-(2-amino-phenyl)-6-(pent-4-enoylamino-methyl)-nicotinamide.

16. A compound according to claim 1 or 2, wherein

A represents  thiophen-2,5-diyl;
‘ pyridin-2,5-diyl; or
1,4-phenylene;

R' isagroup -NR’R*, wherein
R3 is hydrogen;
R4 is alkyl which is unsubstituted or substituted once or
several times by
halogen;
-NH-alkyl; or
-N(alkyl);

and pharmaceutically acceptable salts thereof.



5- [3-(3-diethyl am no-propyl)-urei donet hyl ] _
-t hi ophene- 2-carboxylic acid (2-am no- phenyl)-am de,
W(®2004/052838 PCT/EP2003/013941

[ 3- (3-di met hyl am no- 2, 2- di net hyl - propyl ) - ur ei domet hyl ]

-t hi ophene- 2-carboxylic aci€]l2-am no-phenyl)-am de,

5-[3-(1-net hyl - hexyl ) - urei donet hyl ] -t hi ophene- 2- car box

ylic acid (2-am no-phenyl)- amni de, _

5-173- skEhe-a9tpaunds acesheg toydlaim 6, ophene- 2- car boxyl i ¢

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

3-(2- |- butyl)-urei donet hyl | . o .

! t hi opﬁ%’gg'ﬁly?%\tﬁ"ﬁéﬁ%(?‘éthﬁﬁﬂge QU%?FHYHOWW')Z:C%%XHB? acid (2-amino-

5- ( 3- i plodnyl)ydmide,ei donet hyl ) - t hi ophene- 2- car boxyl i c

acid (£7am neo-phenyl ) - am . . D

51 3- (SRS A SRS veridememel piophens dsmbmed acid -

- car boxyinocpteoylt-agidani no- phenyl) - ani de, N

( g-eﬁTam%-gi}e@%gﬁg%pgggggggéy%@g{hﬂ]qmopﬁgﬁehy.'clryoxync acid (2-amino-

[ 3- ( 3-RheaYhywmideno- propyl ) - ur ei domet hyl ] - benzani de,

N- ( 2- asv{ 3 3-ahieayldmeno-b,2-dimethyl-propyl)-ureidometh 1]-thiophene-2-carboxylic

3 (30 uppyLam é}o-?zﬁ,)z- di.net hyl - propyl ) - urei domet iyl | x

- benz‘%%ﬁE SO R Bhenyl ) - 4- [ 3-(1- net hyl

- hexy | 3-13+ e ibthopdtheyl ]-urdidoraethylfiehiophene-2-carboxylic acid (2-amino-phenyl)-

N (2-apgo- phenyl )~ 4- [ | |

3- (3-di but’yl am no- propyl ) - urei domet hyl ] - benzanmi de,

N ( 2- e heecghnydrpidemethyl)-thiophene-2-carboxylic acid (2-amino-phenyl)-amide,

k_3' E g'ﬂ[m-%h@ﬂbpﬁiﬁﬁm&[&éﬁéﬁﬁ]-%Uﬁﬁé?ﬁél-j-cérs’&%gmiQ?Z—amino—phenyl)-
- ani no- phenyl ) - 4- - _

(2- di i%WPPopyl am no- et hyl ) - ur ei donet hyl | - benzani de,

N- (2- aﬁﬁﬁﬁoblﬁtghyiel)&oﬁethyl)-thiop}F]enle-Z-carboxylic _a%id (Z-ﬁmino-phenyl)—amide,

[ 3-(2- l,5.b ) - ur el donet. -henza e L. .

(2- ani - 'éﬂ%‘k’;‘y‘?‘&?'RrﬁPﬁg‘é‘Bﬂilé'P-LW@rth?ﬁg]fW?'farbOXYhC acid (2-amino-

- benzagrheud)-amhide, (2- ami no - phenyl ) - 4-

(3- segghytyl:-ur '%@__t / =D I ) .

N- ( 2- g?n'q%té}.’%ﬁg rﬁ’%}”’ sl (é&%ﬁ??%ﬁ?&%&? SRERye _

- ni cot\Nh&mmigo-p ppy(i)zél-é{ (3 ghdamiino-propy] )_—ureld_omethyl]-benzamlde,

[ 3- ( 1-N®t linS PRyl - 4] 81 I HIREMY | abnin S 20R iR Jurditiomethyl]-

conpo Nrﬁ acigédrg%i](lng))l)tr 0 [cl(ai m 1@:)& én wher ei n _ gﬁg\pﬁﬁur tdomethyl]

repr eigﬁfign fi ophen-2,5-diyl; pyridin-2,5-diyl; or

1, 4- pheitg-Haatieo-phény2084 3 -Qd28aByl ekilERi26@8Mmethe 8 4lenzamide,
N-(2-amino-phenyl)-4-[3-(3-dibutylamino-propyl)-ureidomethyl] -benzamide,
N-(2-amino-phenyl)-4-[3-( 2-dimethylamino-ethyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(2-diisopropylamino-ethyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-[3-(2-methyl-butyl)-ureidomethyl]-benzamide,
N-(2-amino-phenyl)-4-(3-isobutyl-ureidomethyl)-benzamide,
N-(2-amino-phenyl)-4-(3-sec-butyl-ureidomethyl)-benzamide,
N-(2-amino-phenyl)-6-[(3-pentyl-ureido)-methyl]-nicotinamide,
N-(2-amino-phenyl)-6-[3-(1-methyl-hexyl)-ureidomethyl]-nicotinamide.

18. A compound according to claim 1 or 3, wherein
A represents  thiophen-2,5-diyl;

pyridin-2,5-diyl; or
1,4-phenylene;
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-52 R

represents al kyl; wherein the alkyl group is

unsubstituted or substituted once or several tines by
wo20valosges; - NHal kyl; or -N(alkyl)2; and  PCI/EP2003/013941

pharmaceutically acceptable salts thereof. 10 19. The

conmpounds according to clainrs18, 5- |

(4- met hyl - pent anoyl am no) - et hyl |

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

5- ( pr Bpi orepreentso- rﬂkjl'lyxlvl)ert:ihi ophene- 2- car boxyl i ¢ acid

(2-am no-phenyl ) - aﬂ%‘n rou is uns stltutg,d or, substituted once or

5- (butyryl am no-ne

hene- car oxy I C acCl

( 2- ani no- gverdy| ) - anlde

5- (i sobutyryl an no- p@&byQ) thlophene 2-carboxylic acid
(2-am no- phenyl) - ag%ﬁ

(2,2,3,3,3-pentafl %gﬁroplonylan1no) met hyl ]

-t hi ophene- 2- car boxyNHallagiocd (2- am no-phenyl) -am de,

5- |

(2-ethyl -butyr Q) - net hyl ]
-t hi ophene- 2 carbox§*¢ﬂ5§€|d (2-am no- phenyl )- am de,
5- [ (2,2,2-trifluoro-acetyl am no)-nethyl ]

-thio
5-[ (4-

Q\E&fﬁg aIEéJtRQ%;V CER/taﬂ Qah(s%h?%mo- phenyl ) - ani de,

amn ryl am no) - met hyl ] -t hi ophene- 2-

car boxylic aC|d (2-am no- phenyl)-amde, 5- |
( 3o.metrhy tolhgbuﬁdélaa&aramgwelraﬁﬂ h3,

-t hi ophene-

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

5- [ (2-dipropyl am no-propi onyl am no) - et hyl |
-t hi o|5h&menahﬁqunmnpylamim)i-mem&l] -thivphengReastokyliam atéd  (2-amino-

5-1(2- n1no acetyl am no) - met hyl ] - thiophene 2-C
ar box | (2 am no- phenyl) -am de, i
( 3- neﬁh@gropenylamgyj -methyb) pé-p- carboxyhc acid (2-amino-phenyl)-amide,

- t hi OBNGRG o ARE eyl G HEnk 2= 3B B tic acid (2-amino-phenyl)-amide,

5-(isobutyrylamino-methyl)-thiophene-2-carboxylic acid (2-amino-phenyl)-amide,
5-[(2,2,3,3,3-pentafluoro-propionylamino)-methyl]-thiophene-2-carboxylic acid (2-
amino-phenyl)-amide,

5-[(2-ethyl-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide,

5-[(2,2,2-trifluoro-acetylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,
5-[(4-dimethylamino-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

5-[(3-methyl-butyrylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-phenyl)-
amide,

5-[(2-dipropylamino-propionylamino)-methyl]-thiophene-2-carboxylic ~ acid  (2-
amino-phenyl)-amide,
5-[(2-dimethylamino-acetylamino)-methyl]-thiophene-2-carboxylic acid (2-amino-
phenyl)-amide,

5-[(3-methyl-pentanoylamino)-methyl]-thiophene-2-carboxylic  acid  (2-amino-
phenyl)-amide,

N-(2-amino-phenyl)-4-(propionylamino-methyl)-benzamide,
N-(2-amino-phenyl)-4-(isobutyrylamino-methyl)-benzamide,
N-(2-amino-phenyl)-4-[(4-methyl-pentanoylamino)-methyl] -benzamide,
N-(2-amino-phenyl)-4-[(2-ethyl-butyrylamino)-methyl]-benzamide,
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35

phenyl ) - am de,
N- (2- am no- phenyl ) - 4- ( propi onyl am no- et hyl ) - benzan de

WO 200M053828 ani n o- phenyl ) -4- (i sobutyryl am no- P&t/BRiop3/013941

-benzam de, N-(2-am no-phenyl)-4- [

(4- et hyl - pent anoyl am no) - metsByl | - benzam de,

N- (2-am no- phenyl)-4- [ (2-ethyl-butyryl am no)-nethyl ]
- benzam de, WO 2004/ 052838 PCT/ EP2003/013941 -53 N
(2 - aN-(D-aptiesrphdnyl 44-(Gltylaminbamethgh ihehbarhide,

-benzami de, . N-(2- Amir 1) 6- N T
(4 nothyt anb s AP e oy amino)-methyl -nicotinamide,
N- ( 2- Ari(Zrd\mpinerphienyl6-[(3-methyl-pentanoylamino)-methyl]-nicotinamide.
[ (3- et hyl - pent anoyl ami no) - net hyl ] -ni coti nam de. 20.

A _compound according to claim1, wherein A represents

t BPopAco@paupd acording tedainy L Wheteidi ne-diyl ; 5 R
represents a group -NR3R4, wherein R3 and R4

i ndependent | represent alkyl ., alkenyl or..al kynyl

whi ohar PSR fseBfst | ofSgRsmE b PR Ryfaidy-difh

- CH2- RO Crigpr&ettts) mr adriayp ; -NR'REHDhereftO)R’alakg| R* independently
- (CH2) n-g%élét{ral kyl; -(CH2)n-NH C(O) -al kyl ;

- (CH2) n- & kyl; 15 -(CH2)n-C(O)- O al kyl ; or
-(CH2)n-O-C(O-alkyl: nijis 1-6; mis 1-4; 20 and
phar maceutical |l y ac@:uéﬂt aBkenyk o1t allomgl ewhich2are all - optionally
conmpound accordi ng §bsGludddibd or 20, wherein 25 A

Wherein 13 and Ra | Hdspindatr i eplakht al ky!
-(CHz)n-(O)-alkyl;
-(CH2)»-C(O)-NH-alkyl;
-(CH3)n-NH-C(O)-alkyl;
-(CH2)»-C(O)alkyl;
-(CH2)»-C(0O)-0O-alkyl; or
-(CH2),-0-C(O)-alkyl;

n is 1-6;

m is 1-4;
and pharmaceutically acceptable salts thereof.

21. A compound according to claim 1 or 20, wherein
A represents 1,4-phenylene;

R' isagroup -NR’R*, wherein R? and R* independently represent

alkyl;
and pharmaceutically acceptable salts thereof.

22. A compound according to claim 21 whereby the compound is

N-(2-amino-phenyl)-4-(3-butyl-3-methyl-ureidomethyl)-benzamide
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30 and pharnmaceutically acceptable salts thereof. 22.
A conpound according to claim 21 whereby the conpound

(2- am no- phenyl ) - 4- (3-butyl - 3- et hyl - ur ei donet hyl ) - ben
zam de 35 WO 2004/ 052838 PCB4EP2003/ 013941 -54- 23.
A conmpound of formula I-A O ONM AR5 HHZNDb 51-A
wherein A represents thiophen-2,5-diyl; 10

p28i didrcoznfmuddyf forarula BA4- phenyl ene; R5 represents

- (CH2) k- cycl opropyl ; (C}Q)k cycl opentyl;

- (CH2) k- cycl ohexyl ; -(CH2) k- cyclopent 2-enyl; -
(CH2) k- (5-oxo- pyrrolldln 2 -yl );
(CH2) k- (2-oxo-pyrrolidin-1-yl);

-NH (CH2) k- cycl opropyl ; -NH (CH2)Y k- &
- NH (CH2) k- cycl ohex{ ;
- NH ( CH2) k- ( 5- oxo- py‘
(2-oxo-pyrrolidin- -yl

cl opentyl; 20

- A CH2 cI opent - 2- enyl
) ; orR5 NH- ( CH2) k-
k is 0-6; and

bte—<Salts thereof. 24. The

pharmaceutical ly aH pt a
conpounds according t aim 23,
H.N
I-A
wherein
A represents thiophen-2,5-diyl;

pyridin-2,5-diyl; or
1,4-phenylene;

R’ represents -(CHgy)k-cyclopropyl;
-(CH_y)k-cyclopentyl;
-(CH_)k-cyclohexyl;
-(CH2)x-cyclopent-2-enyl;
-(CH2)i-(5-oxo-pyrrolidin-2-yl);
-(CH2)k-(2-oxo-pyrrolidin-1-yl);
-NH-(CHa)k-cyclopropyl;
-NH-(CH;)k-cyclopentyl;
-NH-(CH;)k-cyclohexyl;
-NH-(CH,)x-cyclopent-2-enyl; .
-NH-(CH_)x-(5-0xo0-pyrrolidin-2-yl); or
-NH-(CH;)x-(2-oxo-pyrrolidin-1-yl);

k is 0-6;
and pharmaceutically acceptable salts thereof.
24. The compounds according to claim 23,

5-[(cyclopentanecarbonyl-amino)-methyl] -thiophene-2-carboxylic acid

amino-phenyl)-amide,

PCT/EP2003/013941

(2-
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30 5- [ (cycl opentanecarbonyl - am no) - net hyl ]
-t hi ophene- 2-carboxylic acid (2- am no-phenyl)-am de,

wOE»0206045952838 PCT/ EP2003/ 013941 -55 5- | PCT/EP2003/013941

(2-cycl opent - 2- enyl - acet yl am no) - net hyl ]

-t hi ophene- 2- car boxyl i c aci d55(-2- am no- phenyl ) - am de,

5- oxo- pyrrolidine-2-carboxylic acid

[ 5- (2- am no- phenyl car banoyl ) - t hi ophen- 2-yl et hyl ]

- am dé;[(Bcyclopent-2-enyl-acetylamino)-methyl]-thiophene-2-carboxylic  acid
5-[(3 i onyl am no) - met hyl ] -t hi ophene- 2-
carbo&ﬁ%ﬁkag?ﬂé%} R%ino phenyl ) - am de,

5- [(35t,<y®l'mﬁe<)l§ﬁlmep3-@§ﬂb9ms}lcam el rret[ﬁy(lzjannlhbdﬁhai@-rbamo}’l)
arboxy&bﬁh@pg hﬁ&h @qhﬁagphenyl) -am de, 5-

St2 hlcgc%{gg ; R“é‘lt)aﬂwl’l?’g' glgfrﬁ)n?rtglgt y -thiophene-2- carboxyhc acid (2-
am noamlilﬁjl hemayrametle,

L SO S IS e

[ 3- ( 2amiwe-phemyb)-amdides 1-yl ) - propy! ]

- urei | | . .
(2 e %ﬂé‘%%ﬁ ‘ﬁz:%*’%ﬁ“ﬁ’i‘é RERIARPhEnAS dhporic | acid (-
(cycl éﬁlé!m phewA-wwidgl - ani no) - net hyl ] - benzani de,

N- (2- 3 cﬂ@;ﬁﬁ YD-acétyldmino)-methyl] - thlophene -2-carboxylic = acid (2-

(2-cy cI en -enyl - acetyl am no) nmethyl] - benzam de,

N- ( 2- éWl"?FbP ﬂley ?‘jv’

$( gy 64 eqen(tzyéxoppﬁmlmmyﬂam pypylfedreidomethyblethiaphiede-2- 20
am

[ 3- (2 oxox};lf%rarclcz)ily& mm? pileﬁlylz)amld L urei domethyl } -b

enzamNde- am.mo phenyl)-4- [(cyclopentanecar onyl-amino)-methyl]-benzamide,

2-a lepBRL 1 I
éenzg]rngeQﬁﬁj Pﬂeni}%ﬁgg@%ﬁtchBE&py H? M&ylalﬂﬁlﬁbfjﬁ{gﬁ{yﬂy )-

(3- cyéFQﬁégﬂ@?I - propi onyl am no) -net hyl ] - ni coti nam de,
25 _N-(2- henyl)-4-[(3-cycl - 1 hyl
( amgﬁ’eﬁy‘?")y L AR i S AT v S
pyI ] Eh78MoTret hyl - ni coti nam de,
N-(2-amino- phenyl) 4- {3-[3-(2-ox0-pyrrolidin-l-yl)-propyl]-

ureidomethyl}-benzamide,
N-(2-amino-phenyl)-4-(3-cyclopropylmethyl-ureidomethyl)-benzamide,
N-(2-amino-phenyl)-6-[(3-cyclopentyl-propionylamino)-methyl]-
nicotinamide,
N-(2-Amino-phenyl)-6-{3-[3-(2-oxo-pyrrolidin-1-yl)-propyl]-
ureidomethyl}-nicotinamide,
N-(2-Amino-phenyl)-6-[(2-cyclopent-2-enyl-acetylamino)-methyl] -
nicotinamide,
N-(2-Amino-phenyl)-6-[(2-cyclopentyl-acetylamino)-methyl]-nicotinamide,
N-(2-Amino-phenyl)-6-[(3-cyclohexyl-propionylamino)-methyl]-

nicotinamide.



10

15

20

25

N- (2- Am no- phenyl ) -6- [

(2-cycl opent - 2-

enyl -acetyl am no) -net hyl] -

woe@ensasasi de, N-(2- Am no- phenyl)-6- | PCT/EP2003/013941

(2-cycl opentyl

-acetylam no)-nethyl] -nicotinamde, 30

N- (2- Am no- phenyl ) - 6- [ ( 3- cyclsghexyl - pr opi onyl am no) - me
thyl]- nicotinanm de. WO 2004/ 052838 PCT/ EP2003/ 013941

-56 25. A process for the manufacture of a conpound

aesor di pgodess dbmithe Imanufhauncbérda mechpoyndajccosting itagclaim 1,
conpo lall O NH2 AHYHNII, wherein A

has Eggﬁgéﬁ%%éggeflned in claiml and Y represents a
suitable protecting group, with a conpound of the

gener@&) fQéaBthaLArhp&&@off&anﬂlll wherein R is

al kyl , "al kenyl 7
substltuted or

-(C}Q)n-c>alkyl;
-(CH2) n- NH- C(O) -

-(C2)n-(O -0

al kynyl which are aII optionally 15
- CH2- (O CH2- CHQ ) m0- al kyl ;

- ( al Ky, 20
al kyl ; al kyl ;
al kyl ; qge O C(O) -al kyl
YHN
11,

wherein A has the meaning defined in claim 1 and Y represents a suitable

protecting group, with a compound of the general formula III

wherein
1
R

or

O

PR

is alkyl, alkenyl, alkynyl which are all optionally
substituted;

or

-CH;-(0-CH»-CH;-)mO-alkyl;

-(CH3)n-O-alkyl;

-(CH2)»-C(O)-NH-alkyl;

-(CH2)s-NH-C(O)-alkyl;

-(CH2)»-C(O)alkyl;

-(CH3),-C(0O)-0O-alkyl; or

-(CH,),-0-C(O)-alkyk
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25 or WD 2004/ 052838 PCT/ EP2003/ 013941 -57 reacting
sai d conmpound of fornmula Il wth a conpound of fornula
WOQOORB2B8 H X, 5 wherein R3 and R4 i ndependeeit/ER2003/013941

represent hydrogen; alkyl, alkenyl, alkynyl which
are all optionally substituted- or 10
-CH2- (O CH2-CH2-). O al kyl;  -(CH2)"-O-al kyl ;

-(CH2) "-C(O) - NH al kyl ; (CH2),,-NHC(O) - al kyI

- ( CHz)neac@(n@)ngilgympog}gd of fgr.;zx)nla LI withya comypiaupid of rmula X
-(CH2)"-O0C(O-alkyl; nis 1-6; mis 1-4; 20 (b)
subsequent cl eavage of t he pro[:{%ctl 0'3 group; and (c)
if desired, turning the produc 4
pharmaceutically acceptable salt y addition of a
suitable acid or base. 25 26. Axredi cament containing
one or nore conpounds according to any of the clains
1 to 24 as active ingredients together with

phar madeutin ®dkhy Riomeperatehtly repigsanant s. 27. A

medi canment according to claim26 for the inhibition of
tunor cell proliferation by induction of histone
acetyl ation in saihydragemr cell. 30 28. A nedicanent

gggg/r g'sgg StSOPgT?IEP 633}11%5.1 ! Qﬁ(yﬁﬁe\@ﬁ@ﬁ fe 9 oﬁﬁ&?a?lry'su%tuted;
-CH,-(0-CH,-CH;-),O-alkyl;
-(CH3)n-O-alkyl;
-(CH2)a-C(O)-NH-alkyl;
-(CH2)n-NH-C(O)-alkyl;
-(CH2),-C(O)alkyl;
~(CH2)n-C(0)-O-alkyl; or
-(CH2),-0-C(0)-alkyl;

n is 1-6;

m is 1-4;

(b) subsequent cleavage of the protection group; and
(c) if desired, turning the product into a pharmaceutically acceptable salt
by addition of a suitable acid or base.

26. A medicament containing one or more compounds according to any of the
claims 1 to 24 as active ingredients together with pharmaceutically acceptable

adjuvants.

27. A medicament according to claim 26 for the inhibition of tumor cell

proliferation by induction of histone acetylation in said tumor cell.

28. A medicament according to claim 26 for the treatment of cancer.
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-58 29. The use of one or nore conpounds according to
any of the clains 1 to 24 for the manufacture of

woraiuosasent s for the inhibition of tunor cell PCT/EP2003/013941

proliferation by induction of histone acetylation in
said tunor cell. 30. The usesgf- one or nore conpounds
according to any of the clains 1 to 24 for 5 the
treatment of cancer. 31. A nmethod for inhibiting tunor
cebl fhelusd eff@telcwmdry compuohdsarcaidiny tetanpef the claims 1 to 24 for

acety kl?et ﬁl?ﬁ‘ufia Pi”'eac%fq-lg?df'icea%?énlts’ fogﬂ?e 1hﬁ)1tbﬂg{£i (E)l’ir'ﬁéxtn(r())% Qﬁloérgliferation

sai d tunor | anoun
corrpobmrsitme@pﬂhlﬁ@nte@cetﬁ@tlcmmtshle;l tomwirgel 1 to 24. 32.

A conpound according to any of the clains 1 to 22,

mhenev prepared by a 10 process as cl ai n clw
2800r @9 %ofgqm%awmwm%@ acgarding g anK @ |C4ﬂﬁméé to 24 for

her ei fhekat@efestahdred.

31. A method for inhibiting tumor cell proliferation by induction of histone
acetylation in a tumor cell, due to administring to said tumor cell an effective

amount of one or more compounds according to one of the claims 1 to 24.

32. A compound according to any of the claims 1 to 22, whenever prepared by a

process as claimed in claim 25 or by an equivalent method.

33. Theinvention as hereinbefore described.



