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PCT/ EP98/ 00865 5 Di substituted bicyclic heterocycles, the preparation
and t he use thereof as pharnaceutical conpositions The
present invention relates to new di substituted bicyclic 10 heterocycl es of
general fornula Ra - A-1Het - B- Ar - E , (1)

the tautoners, stereoisoners and m xtures thereof and the 15 salts thereof,
particul arly tBeipbyspetogooal |y acceptable salts thereof with organic
or inorganic acids or bases whi ch have val uabl e properti es. The
conpounds of general fornula | above wherein E denotes 20 a cyano group are
val uabl e i nt erWedpayagovsr preparing the ot her conpoupds/BPog¢ne88kE
formula I, and the conpounds of general formula | above wherein E
denotes an RoNH C(=NH) - group, and the tautomers and stereoi soners
thereof have  Dimdfafiitptedridelysdiicahepevpeycles, e tpeparwdtyien and

thronbi n- 25 inhibitihg 3Etd %%E%e%%d %hgh ﬁﬁ&éueicgft 6g£g£gﬁgﬂm n

tinme. The present appllcatlon t ates to the rmew conpounds

of general formula | above and the preparation thereof, 30 pharmaceuti cal
conpositions containing the pharnacologically active conmpounds and the
use t hereof. In the above genergl fornula

The present invention relates to new disubstituted bicyclic
10 heterocycles of general formula

R, - A - Het - B - Ar - E , (1)

£ /f’ a

the tautomers, stereoisomers and mixtures thereof and the

15 salts thereof, particularly the physioclogically acceptable
salts thereof with organic or inorganic acids or bases
which have valuable properties.

The compounds of general formula I above wherein E denotes
20 a cyano group are valuable intermediates for preparing the

other compounds of general formula I, and the compounds of

general formula I above wherein E denotes an RpNH-C(=NH) -

group, and the tautomers and stereoisomers thereof have
useful pharmacological properties, particularly a thrombin-

25 inhibiting activity and the effect of extending thrombin
time.

The present application thus relates to the new compounds

of general formula I above and the preparation thereof,
30 pharmaceutical compositions containing the

pharmacologically active compounds and the use thereof.

In the above general formula

35 A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido, pyrimido, pyrazino, pyridazino or thieno



35 A denotes a carbonyl or sul phonyl group linked to the benzo, pyrido,
pyri m do, pyrazino, pyridazino or thieno

- 2- noi ety of the group Het, whilst noreover the abovenenti oned

noi eties may not contain an Rerr] group,_ 5 _ B denotes an et hyl ene
group, wherein a nethyl ene group, 5 linked either to the group Het or
Ar, may be rep ed. b n oxygen or, sul phur atom or by _a sul phinyl,
sul phonyl , h%§§%36§§?t8F gﬁﬁﬁgrgT gr%ﬁbe§Gﬁﬁ¥99¥er the “abovemgnticmed
denot es a hydr ogdetaesnmay ao€] eontdinrin ak kygrogpoup, 10 E denotes a
cyano or RoNH- C(=NH)- group wherein [err] denotes a hydrogen
atom a hydrOXé roug, a Cerr][err]3-alkyl group or a group
whi ch may be cPe8¢88tPf 2B ethylengjgmoup, whereim demetdylenehgmpliene or

napht hyl enes gr g4akeRt eQBRbLYto the SEhSip ML DPRA HayOHeNGept Qgi B% 2h
brom ne atomor by a iélfluoronethyl, [err]-alkﬁ or Bt - aFkoxy
group, 20 °§Y§ﬁPeH§I§H DhyR; 2500 Pl rky %nﬁQLﬂh%FWéneFuéP PRivdi- nyl ene,

pyrazi nyl ene otappohgdzonyRRE ooy @Bkirenal |y substituted in the
carbon skel eton by a ([err]3-al kyl group, 25 Het denotes a bicyclic
het erocycl e of fornmula X is a nitrogen atom and
R, denotes a hydrogen atom or a C, (~alkyl group,
10
E denotes a cyano or RpNH-C(=NH)- group wherein
e R, denotes a hydrogen atom, a hydroxy group, a
C,.;-alkyl group or a group which may be cleaved in
15 vivo,

Ar denotes a phenylene or naphthylene group optionally
substituted by a fluorine, chlorine or bromine atom or by a
trifluoromethyl, C,;-alkyl or C,,-alkoxy group,

20
a thienylene, thiazolylene, pyridinylene, pyrimidinylene,
pyrazinylene or pyridazinylene group opticnally substituted
in the carbon skeleton by a C, ,-alkyl group,
. 25 Het denotes a bicyclic heterocycle of formula
X
/ﬂ\\ , wherein
Y
X is a nitrogen atom and
30

Y is an oxygen or sulphur atom or a nitrogen atom
optionally substituted by a C,-alkyl or

C, ,-cycloalkyl group, whilst additionally one or two
non-angular methyne groups in the phenyl moiety of the



30 Y is an oxygen or sul phur atomor a nitrogen atom
optionally substituted by aJerr]-al kyl or C3-7-cycl oal kyl group,
whi |l st additionally one or two non- angul ar met hyne groups in the
phenyl noiety of the -3
above-nenti oned bicyclic heterocycle my each be repl aced by a
nitrogen atom r X gdenotes .a neth oup optionally
substituted by 5 above- ““?’htel‘a}%%% é:ir‘] BFN éiFeP‘?}’ pachgbe
her ei nbef ore defi nexgplaced by a mirtdrogen atom, Y denotes a nitrogen atom
optionally substituted by a [err]-al kyl or C3[err]-cycloal kyl
group, 10 or Het denotes a group of the formul a

or X denotes a methyne group optionally substituted by

5 the group R,, wherein R, is as hereinbefore defined,
and

Y denotes a nitrogen atom optionally substituted by a
Ci.¢~alkyl or C,,-cycloalkyl group,

10
or Het denotes a group of the formula
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20 [err]

4- [err] 5 Rl err] is as hereinbefore defined,

Z denotes an oxygen or sul phur atom 10 one of the groups D or G
denotes a nitrogen atom and the_oizher group D or G denotes a
met hyne group, and Rlerr] denotes a %err] al kyl group, a

[err]-cycl oal kyl group optlonally sgbstltuted by a [err]-al kyl group,
wherein the 15 [err]-al kyl group ng ®honal |y be substituted by a

car boxyl group or by a group which genvertgd in vivo into a
car boxy group, or an R2NR3- ferein 20 R2 denotes a

Cerr]-al kyl group, which may be substltut%g

&? ¢ Wherein
N

R, is as hereinbefore defined,
Z denotes an oxygen or sulphur atom,

10 one of the groups D or G denotes a nitrogen atom and
the other group D or G denotes a methyne group,

and R, denotes a C, (-alkyl group, a C,,-cycloalkyl group
optionally substituted by a C,,-alkyl group, wherein the

15 C,;-alkyl group may additionally be substituted by a
carboxyl group or by a group which may be converted in vivo

into a carboxy group,

or an R,NR,- group wherein
20
(7 R, denotes a C, ,-alkyl group, which may be substituted
by a carboxy, C, (-alkyloxycarbonyl, benzyloxycarbonyl,
C, s;-alkylsulphonylaminocarbonyl,
phenylsulphonylaminocarbonyl, trifluorosulphonylamino,
25 trifluorosulphonylaminocarbonyl or 1H-tetrazolyl

group,

a C,,-alkyl group substituted by a hydroxy, phenyl-
C,.;-alkoxy, carboxy-C, ,-alkylamino, C,,-

30 alkoxycarbonyl-C, ;-alkylamino, N-(C,,-alkyl)-carboxy-
Ci.;-alkylamino or N-(C, ;-alkyl) -C, ,-alkoxycarbonyl-C, ,-
alkylamino group, whilst in the abovementioned groups



by a carboxy, [err]-al kyl oxycarbonyl, benzyl oxycarbonyl,

[ err]-al kyl sul phonyl am nocar bonyl , phenyl sul phonyl am nocar bonyl ,
trifluorosul phonyl am no, 25 trifluorosul phonyl am nocar bonyl or
1Htetrazol vyl group, aderr]-alkyl group substituted by
a hydroxy, phenyl - [err]-al koxy, carboxy-Cerr]-alkylamno, [err]

30 al koxycarbgnyl -Terr]-al kyl amno, N ({err]3-al kyl)-carboxy-
C err]-al kyl am no o%l%kc%%%‘% r"’?‘%‘?‘élﬂlt)q‘e- (RIS 0Ex FEAREONG te1the
al kyl am no group, védj&tent) nierRRAY YT iRRLGHAY PdPSubstituted, or

- 5- the carbon atomin the a-position relative to the

adj acent nitrogen atom nmay not be substituted, or a

pi geridi nyl groupR3 omtpipaa&id/ir%tngajﬁduﬁ@i)dibnalcl:{gsulbﬁtlitﬁﬁéﬁ%ﬁ-ﬁ kyl group
an enqt a rogen atom a -al kyl group, a
C3,7-cyc|oglkyl grégﬁ %ﬂ%ﬁ%ngFﬁvpsgﬁgtituted by a C13- al kyl

group, a C36-al kenyl or al kynyl group, 10 wherei n the unsaturated
part may not be |inke £ | I t ni_tr n of the
R2NR3- group, ? Beno gs ﬁe%¥§£%§%%p¥%p 16%§ﬁﬂy%%3%§t??%§gh Sy a
f1uori ne, Cienrcyrcilralbylbgsaitnecnt tonal lpysubgtertyted oyt aor 15

[er[LTalkOXY grOUp{;%—FQR§X|ggéﬁﬁ%OEYti{iéﬁkgﬁyﬂ36r,i}kyﬁyl grold LaZF|y|,
I sot hi azo , pyraz L Py di ny pyrimdinyl', pyrazinyl,

pyri dazi né?‘ pyrr ol“&e?/re[il?i éﬁ?sﬁ unsaturated,parki Ba¥ol9¥ B otksd 20

R2 and R3 toget her diireletiibe toi thegaitabganbatvaestt IR RNR,- grougenote a
5- to 7-nenbered cycl oal kyl enei m no group, optlonal?y substituted

by..a, car boxy/ net hy or Cl[ err] 4-al koxycar bonyl group, onto which a
ph&yl ring may a phenylagdabtiponptlipnbdlyusedst Psuted by a fluorine,

chlorine or bromine atom or by a C, ,-alkyl or

15 C,.;-alkoxy group, a benzyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl
or imidazolyl group or

20 R, and R, together with the nitrogen atom between them
denote a 5- to 7-membered cycloalkyleneimino group,
)< optionally substituted by a carboxyhethy) or
C,.,~alkoxycarbonyl group, onto which a phenyl ring may
additionally be fused.
25
The compounds of the above general formula I which contain
a group capable of being cleaved in vivo are thus prodrugs

and compounds of general formula I which contain two groups
capable of being cleaved in vivo are so-called double

30 prodrugs.

The phrase "a group which may be converted in vivo into a

carboxy group" denotes, for example, a hydroxymethyl group,

a carboxy group esterified with an alcohol, in which the
35 alcoholic moiety is preferably a C, .-alkanol, a

phenyl-C, ;-alkanol, a C, ,~cycloalkanol, wherein a

Cs;.s-cycloalkanol may additionally be substituted by one or

e



The conpounds of the above general formula | which contain a group

capabl e of being cleaved in vivo are thus prodrugs and conpounds of
general formula | which contain two groups capabl e of being cleaved in
vivo are so-called double 30 prodrugs. _ ¢ _ The phrase "a group which may
be converted in vivo into a car boxy group" denotes, for exanple, a

hydr oxynet hyl B car hox p est I ed mnth a alcohol I n
which the 35 SFSofuriathdl e‘ﬁP"fPs’y p%e%gﬁaﬁ}’y‘ a%’é?’i“} Loy grich, a
phenyl -Cerr] - EﬁkhﬁbemeagfﬁgpcymlthéIGﬁuﬂr dnipersdition is répnabedybyoahkanol

T A O KPP b BE S eoup, S ARBRLLY nSHRPEATYCed by

nethylene grouﬁ ¢n31¢kkxﬂu dﬁmﬂwﬁo§hhrethb,rmﬂﬁnﬂiaiaaya&koxycarbonygebraton1
or by an im rIOC ri&ﬂﬂ(éﬁf& 1O ,S At ‘thlét‘é ci’b‘alkanolar[l }al

phenyl - C13- al ¥ CI3- a koxycar on¥)iy 5 C2lerr anoyl group,
and the cycl od %h ORBEI PrbEWguBsiTalltld dxoums or
two C13-al kyl @r@up—&:ycloalk&n@&7 acyel ogl kenwl , 2 ;{H%r Jd_s B%kendl, a
phenyl - C35- augenohk C%% hk nol:ﬁﬂgﬂgenyl -aI ngl, with fhe
provi so that no-s Y5iSHd ¥o B gerd oY1y b8 tatom

whi ch 10 car rbead scaldutid exgrgerr iatlom emadatas from a carbon atom which

C38- cycl oglkyl I Io nol having a total of 8 to
ca[ffv%és? £ dﬁﬁ{ﬂi(fd oﬁ‘ ttl_L.r ?{)ﬁ. gohﬁ L

10 carbon atons substituted in the

bi cycl oal kyl rﬁ»etcy%waéﬂwloﬁl.w@lkanol Cld drijycdidajkagodupsyiag a total
1, 3-di hydro- 3-9xag Jtd S AV ﬁﬁgbsorwfl§chaﬂa§| &@@%&4 %ﬁaiﬁrﬁg

R4h“ O (R5 QQ% enot'es” a
[ eF¥] - al kyl , fityraddinrhe bﬁgwyﬂoaikyl moiety biheong -ag diwqg - al kyl
gr oup, C,.,-alRyar gkodpBot 85183 tuﬂmmlﬁt&m 12 ido¥enzoFudhidl: or

[err] - cycigal@h alcohol of %Br%hinyl group and 25
R4-CO-O- (R5CRg) -OH,

wherein
20 R, denotes a C, g-alkyl, C,,-cycloalkyl, phenyl or
phenyl-C,_,-alkyl group,

R; denotes a hydrogen atom, a C,,-alkyl, C,.,-cycloalkyl
or phenyl group and

25
Rs denotes a hydrogen atom or a C, ;,-alkyl group,

or the phrase "a group which may be cleaved in vivo from an

imino or amino group" denotes for example a hydroxy group,
30 an acyl group such as a benzoyl- or pyridinoyl group or a
C1-16-alkanoyl group such as the formyl-, acetyl-,
propionyl-, butanoyl-, pentanoyl- or hexanoyl group, an
allyloxycarbonyl group, a Cj.jg-alkoxycarbonyl group such
as the methoxycarbonyl-, ethoxycarbonyl-, propoxycarbonyl-,
35 isopropoxycarbonyl-, butoxycarbonyl-,
tert.-butoxycarbonyl-, pentoxycarbonyl-, hexoxycarbonyl-,
octyloxycarbonyl-, nonyloxycarbonyl-, decyloxycarbonyl-,



R6 denotes a hydrogen atomor a (Jerr]-al kyl group, or the phrase "a
group which may be cleaved in vivo froman I mno or am no group”
denotes for exanple a hydroxy group, 30 an acyl group such as a benzoyl -
or pyridinoyl group or a [err]-al kanoyl;group such as the fornyl -,
acetyl -, propi onyl -, butanoyl-, pentanoyl- or hexanoyl group, an

al | yl oxycar bon - al ko ar bonyl qgr.oup .such as the
nethoxycarbonyﬁéégé?¥§§ygé§%é%¥?-i %géﬁﬁéﬁkgk%)rﬁﬂdilTE?r
i sopr opoxycar bba¥rdecpliosxganbouyy | group, d ghHenydiOxycalkaxyicarbonyl

pent oxycar bonyl -, hexoxycar bonyl - oct yl oxycar bonyl -,
nony! oxycar bonJF 2P g&1§ O§§C§?%Oqémgyloxyc3&bo yl-, phenylethoxycarbonyl-

- 7- . undeczlph?nalpmybxycdﬁﬂmfwl% %c?m,r)?ndr-;&%lkyllsulphonyl- n
exadecyl oxycar bonyi _ group, a phenyl-[err]-al koxycarbony group suc
as the bené&lo?%c@f%%ﬁ Y$;£PRFX4%%rﬁmqaﬂﬁﬂkﬂiﬂ' 2-4-algpxy-

o0 ol Koxyoar ehipl LIk REBdnS . S RN RS -0520-GrRuRy CHPEERIP. or

RACO- O ( R5CR6)RH-2O-Ry: canpe ahdtet@linbefortd deFii@édar e as herei nbefore
defi ned. Exanpl es of preferred prodrug groups for a carboxy group
10 include a Cl-6-al koxycarbonyl group such as the nmet hoxycar bonyl ,

e exeneny b predeus USRI Lop RO s
Iohexylox%garﬁgh uQﬁwﬁquﬂﬁﬁﬁgkﬁx iﬁmﬁakgiﬁﬁﬁrﬁBﬁylaﬁS?hﬁroup such as
t he ben2y|OXy@&ﬁh&@#ﬁéﬂBﬂﬁ&Fﬁ“@thoxycarB%hHE?ng?%ggggg? n§fb8ﬁ9fp a

[ err] -al koxycarbonyl qrou suCch_as t

et xycarbonyPfopgépiiﬂﬁiaﬁﬂhﬁﬁyearBﬁPVF¥1P§UEF6B9Pﬁ%ycarbonyl, 20

n- but yl oxycar bepent yl-asgriapbonydar Bohgkyloxycabbb¥Y| 8%Yepsbonyl

eyl ohexy! oxy G g loseycarboliy BrbhE SE HRIANL -l QS ILQY SN0 ©r

15 group such as the benzyloxycarbonyl group and

for an imino or amino group a C;._g-alkoxycarbonyl group

such as the methoxycarbonyl, ethoxycarbonyl,
n-propyloxycarbonyl, isopropyloxycarbonyl,

20 n-butyloxycarbonyl, n-pentyloxycarbonyl,
n-hexyloxycarbonyl, cyclohexyloxycarbonyl,
n-heptyloxycarbonyl, n-octyloxycarbonyl or
n-nonyloxycarbonyl group, a phenyl-Cj.3-alkoxycarbonyl

- group such as the benzyloxycarbonyl group, a phenylcarbonyl

25 group optionally substituted by a Cj.3-alkyl group such as
the benzoyl or 4-ethyl-benzoyl group, a pyridinoyl group
such as the nicotinoyl group, a Cj._3-alkylsulphonyl-
n-Cz_3-alkoxycarbonyl or Cj_3-alkoxy-C,_3-alkoxy-
Cy-g-alkoxycarbonyl group such as the

30 2-methylsulphonylethoxycarbonyl or 2-(2-ethoxy) -
ethoxycarbonyl group.

Moreover, the saturated alkyl and alkoxy moieties
containing more than 2 carbon atoms as well as alkanoyl and
35 unsaturated alkyl moieties containing more than 3 carbon



n- nonyl oxycar bonyl group, a phenyl-[err]-al koxycarbonyl group such as
t he benzyl oxycarbonyl group, a phenyl carbonyl 25 group optionally

substituted by a Cl-3-al kyl group such as t he benzoyl or
4-et hyl -benzoyl group, a pyridinoyl group_ such as the nicotinoyl group,
a (err]-al kyl sul phonyl - n-[err]-al koxycar bonyl or

Cl- 3- al koxy- C2-_3- al kox C2- 4- al koxycar bonyl group such as the 30

2- et hyl sul pho @%medorl@ the EpRBIpIng defmmieiquarddty| group.

Moreover, the satalnatedin btanadikdalikonyradtBere6f suck M AHd¥ NGkdrp e t han

2 carbon atons | kanay! 5 nsat.ur ated al kyl nnletles
cont ai ni ng nor e %gfﬁ} % . - gy% and 1sobutyfagrou etc. - 8-
atons as nentloned in the fore90|ng definitions al so i ncl ude the
branched i sgners.-ddghedl Seduass!

tert.-butyl and isobutyl %% o S BE @ﬁé”g£8¥§ ?%??% éé% ol ﬁpé!of t he
above general fmayes . |are thoﬁ@m@hérelare t hose mhereln A denotes a
carbonyl or sul phonyl group linked to the benzo, pyrido, pyrimdo,

pyrazi no, pyridazino,or thieng noi ety of the group Het, whil st
nor eover the agbégﬁgﬁFFoﬁe&arboanDPﬁt?%%P?@SY¥KErQRBn%%QkQQ1tR[§h§] group,

B deﬂotes an ebbphenepgt@db.bpyrmhiﬁh {Fﬁiﬁﬂéﬂ“pﬁﬁi&&hlno or Fhﬁ%ﬁ% ei t her
to the gropp Ar e repj.ace en or sul phur atom or
by a sulphlny:_lﬁlgsl%&ghSEyF,ﬁX grou@a#%%hyvhiﬁékrmﬁfe Fhe Rbr¥eRent ioned
Rl denotes a hydiegémsamsm notafentdiml &ylR,gyebpp, 20 E denotes an
RoNH- C(=NH) - group wherein -

N B denotes an ethylene group, in which a methylene group,

linked either to the group Het or Ar, may be replaced by an
15 oxygen or sulphur atom or by a sulphinyl, sulphonyl,

carbonyl or -NR,- group, wherein
R, denotes a hydrogen atom or a C, . -alkyl group,
20 E denotes an RNH-C(=NH)- group wherein

R, denotes a hydrogen atom, a hydroxy group, a
C,;-alkyl group or a group which may be cleaved in

vivo,

Ar denotes a phenylene group optionally substituted by a
fluorine, chlorine or bromine atom or by a trifluoromethyl,
C,.s-alkyl or C, ,-alkoxy group,

30 a thienylene, thiazolylene, pyridinylene, pyrimidinylene,
pyrazinylene or pyridazinylene group optionally substituted
in the carbon skeleton by a C, ,-alkyl group,

Het denotes a bicyclic heterocycle of formula
35



Rb denotes a hydrogen atom a hydroxy group, a Cl- 3-al kyl group

or a group which may be cleaved in vivo, 25 Ar denotes a
phenyl ene group optionally substituted by a fluorine, chlorine or

brom ne atomor by a trifluoronethyl, - pecr]-alkyl or [err] group, 30
a thienyl ene, thiazolylene, pyridinylene, pyrimdinylene, pyrazi nyl ene

or pyridazinylene group optionally substituted in the carbon skel eton

by a C13-al kyl group, Het ® bicyclic heterocycle of fornula
35 - 94 [ ef wherein Xis a
nitrogen atom and 5 Yis r sul phur atomor a nitrogen

at om optionally substituted by a [err]-al kyl or

C3-7-cycl oal kyl group, whilst additionally one or two non- angul ar
net hyne groups in hegphenyk BBbat ¥t8h Lhe above-nentioned bicyclic
het er ocycl e may each be 10 replaced by a nitrogen atom or X
denotes a nethyne group optionally substituted by the group R1,

wherein Rlsis as heraisnbaf ekggeaf bpedulphur atosk 1b nitrogenY Aot es a

ni trogen atom opti gnal,l bstitute Cl-6-al kyl or
C3- 7- cycl oal kyl gr8gg}o¥aify sugsglgupgdaby a C ¢~ akyl or)
C

,..-cycloalkyl group, whilst additionally one or two
non-angular methyne groups in the phenyl moiety of the
above-mentioned bicyclic heterocycle may each be

10 replaced by a nitrogen atom,

or X denotes a methyne group optionally substituted by
the group R,, wherein R, is as hereinbefore defined,

and
15
Y denotes a nitrogen atom optionally substituted by a
C,.¢s~alkyl or C, ,-cycloalkyl group,
or Het denotes a group of the formulae
20

f,
\
7"\
2
Z)/“L

25



or Het denotes a group of the formul ae 20 [err] 25
5

- 10 -

- 10 -

&? ; wherein
N

R, is as hereinbefore defined,

10

Z denotes an oxygen or sulphur atom,
W, 15
one of the groups D or G denotes a nitrogen atom and

the other group D or G denotes a methyne group,

and R, denotes a C, (~alkyl group, a C,,-cycloalkyl group

20 optionally substituted by a C,,-alkyl group, wherein the
C,.;-alkyl group may additionally be substituted by a
carboxyl group or by a group which may be converted in vivo

into a carboxy group,

25 or a R,NR,- group wherein



10 [err] is as hereinbefore defined, Z denotes an
oxygen or sul phur atom 15 one of the groups D or G denotes a
nitrogen atom and the other group D or G denotes a nethyne group,
and Ra denotes a C[err]6-al kyl group, a C3 l7 cycl oal kyl group 20
optionally substituted by a [err]-al kyI group, wherein the Cl1- 3 al kyl
group may additionally be substltut ed car,boxyl group or ){: a

whi ch may be converfeHePRtGFVE Ci- a}lr’lﬂt; @%o%‘}u&ﬂ’oﬂ‘ﬁy beysubstitpig

group wherein by a carboxy, CBLeélky £ﬁb<§hﬂ Ml@fmbdﬁvlch
may be substitut ed Ikvl é car box kyl oxycar bonyl ,
benzyl oxycar bonyl , Ci-s-alkylsulphppyl %‘Pk? 1 am nocar bonyl ,

phenyl sul phonyl am Immyﬂm%uphdnlyllhh\linboanbphphyl arriﬁbuorﬁsulphonylamino,

trifluorosgl phonyl _

a C24-al kylré group su % Cu?)r % %Qg&%&%&%ﬂh}{# or 1H tet%?@ al koxy,
car boxy- C13- al kyl agneyp,C13- 10 al koxycar bonyl - C13- al kyl am no,

(C13-al kyl) -carboxy- C13- al kyl am no or

N (C13-al kyl ) - C13-al koxycar bonyl - C13- al kyl ami no group, whilst in
t he abovenentioned agr%upé‘ kyl group syRsthiryad aﬁﬁbrﬂ ihyduesy,elenydsi t i on

relative to the 1.s-alkoR¢) a@@%oﬁy.t@(_):g.@l]@ll@ml@i@y Qt,-be substituted, or
10 alkoxycarbonyl—ch3—alkylamino, N- (C, ;-alkyl) ~carboxy-
C,.,~alkylamino or N-(C, ,-alkyl)-C, ;-alkoxycarbonyl-C, ,-
alkylamino group, whilst in the abovementioned groups
= the carbon atom in the a-position relative to the
adjacent nitrogen atom may not be substituted, or
15
a piperidinyl group optionally substituted by a
C,;-alkyl group and

R, denotes a hydrogen atom, a C, ;-alkyl group, a
20 C,.,-cycloalkyl group optionally substituted by a
C,.;~alkyl group, a C, -alkenyl or alkynyl group,
wherein the unsaturated part may not be linked
directly to the nitrogen atom of the R,NR,- group,

a phenyl group optionally substituted by a fluorine,
chlorine or bromine atom or by a C,,-alkyl or

C, ;-alkoxy group, a benzyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, pyrrolyl, thienyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,

30 imidazolyl or piperidinyl group or

W, 25

R, and R, together with the nitrogen atom between them
denote a 5- to 7-membered cycloalkyleneimino group,
optionally substituted by a carboxy or

35 C,.,~alkoxycarbonyl group, onto which a phenyl ring may
additionally be fused, particularly those compounds

wherein



15 a piperidinyl group optionally substituted by a

C13-al kyl group and R3 denotes a hydrogen atom a C16-al kyl
group, a 20 C37-cycl oal kyl group optionally substituted by a

C13-al kyl group, a C36-al kenyl or al kynyl %roup, wherein the
unsaturated part nmay not be |inked - directly to the nitrogen atom
of the R2NR3- group, 25 a phenyl group optionally substituted by a
fluorine, et denpbesnenerofr e bexemamsrianed berzimidpzodylene,

C13-al koxy grOBanétﬁﬁﬂéMiylgﬁéz0$éﬂzoké¥8¥y¥gdé1 indolylene! hi azol yl,
, thien pyridinyl ,

I sot hi azol ylI , rrazo yrro {

pyri m di nyl, p&ﬁéﬁ?ﬁ?i1n¥§??ﬂazﬂ%¥¢°x%ﬁp 1n°nY¥Qquazolyl or piperidinyl

?LOUD or imidaz&24 aBdbfiayﬂc]lmpgﬁdélermrmdéltE (e 2nial] p9geaial2ehBet Ween
em e cyc m r,ou

optional Iy subgﬁ??ﬁ?éﬂ[gy4ab£%¥f&é%% Thi %ﬁ§%2 aﬁiéwgéﬁFgaﬁ§Fn§roup,

onto which a pgeoypsying may addltlonally be fused, particularly
t hose conpounds wherein -
12 - Het denotes one of the abovenenti oned benzi m dazol yl ene,
benzot hi azol yl ene, benzoxazol yl ene, indolyl ene, qui nazol i nyl ene,

qui noxazol i nonyl ene, I m dazol[ 4, 5- b] pyri di nyl ene,

|n1dazo[1 2 a] pyri di nyl ene, 5 t hi azol o[ 5, 4 b] pyri di nyl ene or

t hi eno[ 2, 3:0d1 | FRIab 3R PEeES, the pradiugs, the)goukde RuPAKETS, the

prodrugs, the gagbégaﬁmmgkggandtﬁub saltd arediesdners and the salts thereof.

& Particularly preferred compounds of general formula I above

are those wherein

15
A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido, pyrimido, pyrazino, pyridazino or thieno
moiety of the group Het, whilst moreover the abovementioned
moieties may not contain an R, group,

20
B denotes an ethylene group in which the methylene group
linked to the group Ar may be replaced by an oxygen or
sulphur atom or by an -NR,- group, wherein

e 25 R, denotes a hydrogen atom or a C, ,-alkyl group,
E denotes an RNH-C(=NH) - group wherein

R, denotes a hydrogen atom, a hydroxy,
30 Cq -g-alkoxycarbonyl, cyclohexyloxycarbonyl, phenyl-

Cq .3-alkoxycarbonyl, benzoyl, p-Cj._3-alkyl-benzoyl or

pyridinoyl group, whilst the ethoxy moiety in the

2-position of the abovementioned Ci.g-alkoxycarbonyl

group may additionally be substituted by a Cq_3-alkyl-
35 sulfonyl or 2-(Cq_-3-alkoxy)-ethyl group,



Particularly preferred conpounds of general formula | above are those
wherein 15 A denotes a carbonyl or sul phonyl group linked to the

benzo, pyrido, pyrimdo, pyrazino, pyridazino or thieno noi ety of the
group Het, whilst noreover the abovenentioned noi eti es may not contain
an R err] group, 20 B denotes an et hyl éﬁe‘group in which the nethyl ene
group linked to the group Ar may be replaced by an oxygen or

sul phur at om ot l§eRPtenra - 1 gt henydrneigrou®ptionalRy dehstésutetlydyogen

atom or a Cl4-aléiloBiRePatom or By EnAas1aN BB = 0 eggi n
Rb denotes a h%dr(g en atom_a he/dkrggxy, St%ﬁ/ re C?g‘: gf‘k@%%‘é?go%?% oF
cycl ohexyl oxychrp %Wtfe%h%n%&_!' hienylene) greMpoxycar bonyl, benzoyl,

p-C err] 3-al kyl - benzoyl or pyri di noyl group, whilst the ethoxy
noi ety in the 2-positi of the _abqgvenentioned C19-al koxycar bonyl
group nay %ddirf?%n%?rf?/teb% %Lf'bs{)ér]]tﬁ‘@é’kt?ﬁa'%efggﬁw}mg%@lylen%uI?-bnyl or
2- (Cl- 3- al koxygy@ldpto®f 0UD, 5-benzimidazolylene, 2,5-benzothiazolylené, 13 -
Ar denotes a 1, 4;phenyl ne ,groy .optional Iyy sufzstltut ed b % c%?orl ne
atomor by a ’tm/)l-,?eatjﬁw Jor2+ ‘ﬂ?&%}ygreé‘&p ér (C1-3-atkykhotes a

2, 5-thi enyl ene o Gupq 5 g \ ) ) i
1- (C1- 3-al kyl )-2, 5- ber?zzion‘[l dazollﬁ?%g,aﬁ?l@ne’ 3-(C1-3-alkyl)

cycl opr opyl - 2,%5-TbdmidaztelZo2rad pyridihyhenzorhiaz0] y4 eabkyl) -

1-(C1- 3- yl)-2, 5-i,ndol yl ene,. ,1-(Cl-3-al kyl) -
2,5-im d:Jz [4,28- 0] n&i%pe— imidagelylgpRygroup and

2, 7-imdazo[ 1, 2-a] pyridinylen or 1-(Cl3-alkyl)- 10
\?\h%’%ihlnem[ 2, i;déél%ggéoéxlfz%%agr&l;gugn&erein Ra denotes an R2NR3- group

R, is a C, ,-alkyl group substituted by a carboxy,
15 Ci1-e-alkyloxycarbonyl, benzyloxycarbonyl,
Cy1-3-alkylsulphonylaminocarbonyl or 1H-tetrazol-5-yl

group,

a Cz-4-alkyl group substituted by a hydroxy, benzyloxy,
20 carboxy-Cj.3-alkylamino, C;._3-alkoxycarbonyl-
Ci1-3-alkylamino, N-(Cj_3-alkyl)-carboxy-Cq_3-alkylamino
or N-(Cj_3-alkyl)-Cj_3z-alkoxycarbonyl-C;_3-alkylamino
group, whilst in the abovementioned groups the carbon

hedd atom in the a-position to the adjacent nitrogen atom
25 may not be substituted,

R3 denotes a C3_g-cycloalkyl group, a propargyl group,
wherein the unsaturated part may not be linked directly
to the nitrogen atom of the RyNR3 group, a phenyl group

30 optionally substituted by a fluorine or chlorine atom,
or by a methyl or methoxy group, a pyrazolyl, py-
ridazolyl or pyridinyl group optionally substituted by
a methyl group or



R2 is a [err] group substituted by a carboxy, 15 C16- al kyl oxycar bonyl ,

benzyl oxycar bonyl , C13- al kyl sul phonyl am nocar bonyl or

1Htetrazol - 5-yl group, a C2-4-al kyl group substituted
by a hydroxy, benzyl oxy, 20 car boxy- C13- al kyl am no,

[ err]-al koxycar bonyl - C13- aIkyIén% n

N- (C13-al kyl ) - car boxy- C13- al kyl am no
N- ( C13- al kyl ) - C13- %zk@st«}c%m blePge t Iena -wil ity Itde rm@trogen atgmobgtwwnm themn
03|t|on to the

t he abovenenti oned t he r m

adj acent nitrogen %?ﬁg _%‘ &5, fnhedrfbel; SL?B,&& ta&?(é’&enelmlgo 9TORB denot es
a C3-7-cycl oal kyl g@bugnahlprsghﬁunuqydnhy a carboxywher €ingthékunsat urat ed
part may not be |inked rogen,atom of the R2NR3
group, a phenyl gr3%° onyf %‘Eﬂ%bnéﬂ 3}"5’3@&’31"“1 P&i‘?@é’gb§lﬁgﬂnﬁ¥5rl ne or

chl ori ne atsom additbondlly etiudedyr nmet hoxy group, a pyrazolyl, py-
ridazolyl or pyridinyl group optionally substituted by a net hyl
group or - 14 - R2 and R3
toget her with the hautogers attthe Eitemesrisdnems and the sdéhst thardofto

7- menber ed cycl oal kyl enei m no group, optionally substituted by a

carboxy or Cl_4-al k- oxycar bonyl group, to which a phenyl rlng may
5 addi t | MaFF \oaetierkarly prefermed cNPEWRAS, ofhEhst ébese-saﬁ@msa nd

t he sal ts iphere®fmula I ardbHodrardHexdligr |y preferred conmpounds of the
above general 10 formula | are those wherein

o A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido or thieno moiety of the group Het, whilst

moreover the abovementioned moieties may not contain an R,

15 group,

B denotes an ethylene group in which the methylene group
linked to the group Ar may be replaced by an oxygen or
sulphur atom or by an -NR,- group, wherein
20
R, denotes a hydrogen atom or a methyl group,

E denotes an RNH-C(=NH)- group, wherein

Yo 25 R, denotes a hydrogen atom or a hydroxy,
C,.,-alkoxycarbonyl, cyclohexyloxycarbonyl,
benzyloxycarbonyl, benzoyl, p-Cj.3-alkyl-benzoyl or
nicotinoyl group, whilst the ethoxy moiety in the 2-
position of the abovementioned C, ,-alkoxycarbonyl

30 group may additionally be substituted by a C,_;-
alkylsulphonyl or 2-(C, ;-alkoxy)-ethyl group,

Ar denotes a 1,4-phenylene group optionally substituted by
a chlorine atom or by a methyl, ethyl or methoxy group, or
35 it denotes a 2,5-thienylene group,



A denotes a carbonyl or sul phonyl group linked to the benzo, pyrido or

thieno noiety of the group Het, whil st nor eover the abovenenti oned

noi eties nmay not contain an R err] 15 group, B denotes an et hyl ene
group in which the nethylene group Iinggd to the group Ar may be

repl aced by an oxygen or sul phur at om by an -NR1l- group, wherein 20
R1 denotes a hydrogen atom or a nethyl group, E denotes an

RONH C(=NH) - gFBhpdenpEedi @ 1-pethyl-2, Ribersiguiatazolylemegeil-at om or a
hydr oxy, cyclbpfbﬁyaLﬁpsyﬁéﬁEE%W&azéiﬁdéHE”qdf@qﬁéﬂggyﬂﬁazo%ylene,

benzyl oxycar bony! enzoyl, . p-Cl- 3- al kyl -benzayl or ni cotinoyl
group, whil st ?%@éggﬁgig'%ﬁ?€?§}Yﬁ R brmethyl- position of the
abovenent i oned2| &r ihidakédxysabhoywid 30/ 1ene, 1ymyu%gqay addi tionally be
substituted by,a,( _ al kyl sul phonyl _or 2-(C13-al koxy) - et hyl
group, 3 A??%gﬁﬁfééz%liﬁﬁm?ﬁﬁxﬁ& %ﬁgﬁhﬁxbﬁfﬁﬁﬁ Iy substituted by

a chlorine atofn Drthyeno it hyd] imidadolyleret kroppgaadp, or 35 it denotes a

2, 5-thi enyl ene group, Het denotes a

1- net hyl - 2, 5- benzi m dazol yl ene, 1- cycl opropyl - 2, 5- benzi m dazol yl ene,
2, 5- benzot hi a4 yieRetes @ RoNRyrptgraup whenedsl yl ene, 1- net hyl -

2, 5-imdazo[ 4, 5-bl pyridi nyl ene, 3-nethyl - 5 2, 7-imdazo

[1, 2-a] pyri dinyl ene or 1-nethyl - 2,5-thieno[2,3-d]imdazol yl ene group
and 10Ra dendtesendEiRy Qrouplkydr group whilch mayRBe dewbsestated

1- 3-al kyl gr | ch may be supstityte
Cl-3-alkyl g OUD‘%y a cafﬁoxy, 1_6taﬂkyqoxycarbonyl, benzyloxycarbonyl,

I

o methylsulphonylaminocarbonyl or 1H-tetrazol-5-yl group,

a Cy_3-alkyl group substituted by a hydroxy, benzyloxy,
15 carboxy-Cj; _3-alkylamino, C;._3-alkoxycarbonyl-
C1-3-alkylamino, N-(Cq_3-alkyl) -carboxy-Cq_3-alkylamino
or N-(Cj_3-alkyl)-Cj_z-alkoxycarbonyl-Cq_3-alkylamino
group, whilst in the abovementioned groups the carbon

atom in the a-position to the adjacent nitrogen atom
20 may not be substituted, and

R3 denotes a propargyl group, wherein the unsaturated
moiety may not be linked directly to the nitrogen atom
g of the RyNR3 group, a phenyl group optionally
25 substituted by a fluorine or chlorine atom, or by a
methyl or methoxy group, or denotes a pyridinyl group,

particularly those wherein

30 A denotes a carbonyl group linked to the benzo or thieno
moiety of the group Het,

B denotes an ethylene group wherein the methylene group
attached to the group Ar may be replaced by an -NRq group,

35 wherein



by a carboxy, Cl1-6-al kyl oxycarbonyl, benzyl oxycarbonyl,

nmet hyl sul phonyl am nocar bonyl or 1Htetrazol -5-yl group, a
[err]-al kyl group substituted by a hydroxy, benzyl oxy, 15

car boxy- Cl1- 3- al kyl am no, C1-3-al koxycar bonyl| - Cl- 3- al kyl am no,
N-([err]-al kyl)-carboxy-Cl-3-alkylamino - 16 - or

N- (C13-al kyl ) - Cl1- 3- al koxycar bonyl - C1- 3- al kyl am no group, whilst in
t he abovenenti oned groups the carbon atomin the a-position to the

adj acent nitrogen @t upstit ) R3
1 Qi@r?OQ:es Vmaerr@r%o{&%}; Q‘Eoﬁi Q? ergégﬁyl a&idouprmi ety may

denot es a propargyl™ group, unsat ura not
be linked directly to the nitrogen atom of the R2ZNR3 group, a

phenyl group tionally 25 _ _3&%Ltuted by, a fluorine or chlorine atom
or by a ¥ é%r%cﬁiﬁéloa}n r%{%ga up?r8}1pdéﬂ8f%§na pyridi nyl group,
particul arby those wherein 30 A denotes a carbonyl group linked to the
benzo or thieno nmoi ety of the group Het, dengt.es an et hyl ene
group wherein the %tlfﬁllaeﬁ’é/d&rogﬁﬁ‘ %_tomat f"ahﬂgﬁoﬂﬁ' tﬁb—%‘r%ﬁ]ﬁ?’ﬁfcaﬂﬁ%ﬂé@'

repl aced by an - NRLQlHddy13%y¥3858hY1, benzyloxycarbonyl, benzoyl,

- 16 - R1 denqQtes a hydrogen atom or” a net hyl group, E
denotes an RboNH CE=N)-3 -Grldiyd -Rsezeva oy nicotinoyhygraun, Whirldferthg om a

hydroxy, [err]-al I : - Y, r QY ‘
benzyloxycarbonylFﬂﬁﬁﬁ§égfﬂ%ty n the[grﬁ%ggﬁﬁﬁf_ gﬁ?%?l or%ﬁ%ﬁﬁﬁ?ﬁ%ﬁ

group, whiPst the C1-g-alkoxycaskpnidi sroubnmayicaddifoonaldy dfe t he
abovenent i oned

substituted by a methylsulfonyl or 2-ethoxy-ethyl

e group,

Ar denotes a 1,4-phenylene group optionally substituted by
15 a methoxy group, or denotes a 2,5-thienylene group,

Het denotes a 1-methyl-2,5-benzimidazolylene,
2,5-benzothiazolylene, 1-methyl-2,5-indolylene or l-methyl-
2,5-thieno[2,3—d]iﬁidazolylene group and

20
Ry denotes an RpNR3- group wherein

Ry denotes a Cjp.3-alkyl group which may be substituted
N 4 by a carboxy, Cj-g-alkyloxycarbonyl, benzyloxycarbonyl,
25 methylsulfonylaminocarbonyl or 1H-tetrazol-5-yl group,

a Cp_3-alkyl group substituted by a hydroxy, benzyloxy,
carboxy-Cj-3-alkylamino, C;_3-alkoxycarbonyl-
Cq-3-alkylamino, N-(Cq.3-alkyl)-carboxy-Cj_3-alkylamino
30 or N-(Cj_3-alkyl)-Cj.3-alkoxycarbonyl-C;_3-alkylamino
group, whilst in the abovementioned groups the carbon
atom in the o-position to the adjacent nitrogen atom

may not be substituted, and



10 Cl1- 9- al koxycar bonyl group may additionally be substituted

by a net hyl sul fonyl or 2-ethoxy-ethyl group, Ar denotes a
1, 4- phenyl ene group optionally substituted by 15 a nethoxy group, or
denotes a 2, 5-thienyl ene group, ﬂgnotes a

1- net hyl - 2, 5- benzi m dazol yl ene, 2, 5 bertZot hi azol yl ene,

| - met hyl - 2, 5- |ndokélene or 1-nethyl - 2,5-thieno[ 2, 3-d]i m dazol yl ene
group and 20 3JeRBPESSaR F@#@%ﬂ Qﬁqnn)qnﬁmqaaily SUbStltURﬁddbwoaes a
Cl- 3-al kyl group ub hy. box

C3- 6- al kyl oxycar b\gﬁ%ﬁgrggﬁzgﬁgﬁyc%# b%e&?et692§ 2-pyr¥aityl’y

nmet hyl sul f onyl am nocar bonyl or 1FLtetrazoI 5-yl group, a

C2- 3-al kyl grogReSeRgtbheied B¥efe Wl RN PHLBY

car boxy- C1- 3- al kyl ami no, C1-3- a?koxyca ony ¥k§§%lt81F§?§FE§Fanino,

N—(C1-3-alﬁyl) car boxy- Cl- 3-al kyl am no 30 or

N- (Cl- 3-al kyl)-C1- 3- alkoxycarbonyl Cl- 3-al kyl am no group, whilst in
t he abovenenti.gned p$ the car bon atom.in the a-position to the
adj acent nltrdg% %?% ing are pentiqneg, as, S¥empdesd ot aHérElCUlar ly

- 17 - prefékrhdmmampaummemyl group optionally substituted by a
fluorine atom or denotes a 2-pyridinyl group, the tautoners,

stereoi soners and the salts thereof. 5 The followi ng are ment i oned

as exanpl &8 of(ékul1ENH%&t%mldlnoghe@W@ﬁFemlnompOhyd$ ~ben46hiézdle-
2- [ N-(4-ani di npphenyddyere nenRt- W phel$12 i (3285 8hoxyethyl) ~amide,
y (b) 2-[N-(4-midinophenyl) -N-methyl-aminomethyl] -
benzthiazol-5-yl-carboxylic acid-N-phenyl-N- (2-
15 hydroxycarbonylethyl) -amide,

(c) 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
hydroxycarbonylethyl) ~amide,

20
(d) 1-Methyl-2-([N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-
N- (3-hydroxycarbonylpropyl) ~amide,

25 (e) 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-
N- (hydroxycarbonylmethyl) -amide,

(£) 1-Methyl-2-[2-(2-amidinothiophen-5-yl)ethyl] -
30 benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
hydroxycarbonylethyl) -amide,

(g) 1-Methyl-2- [N-(4-amidinophenyl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N- (2-
35  hydroxycarbonylethyl) -amide,



5-car boxylic aci d-N phenyl - N-(2-carboxyet hyl ) -am de, (b)

2-[ N-(4-m di nophenyl ) - N-net hyl - am nonet hyl | -

benzt hi azol - 5-yl -carboxylic aci d-N phenyl -N-(2- 15

hydr oxycar bonyl et hyl ) - am de, (c)

1- Met hyl - 2- [ N- ( 4- ani di nophenyl ) - ami nonet hyt$--

benzi m dazol - 5-yl - carboxyl i ¢ aci d- N- phenyl - N- ( 2-

hydr oxycar bony(lel hi/+Nehylie? - PB- (4-ami@ijnophenyl) ethyl] -benzimidazol-5-

1- Met hyl - 2- [ N- (- anddi )3 80 NO! N (oo

benzi m dazol -5’% %%%@?%%‘? NG nry%’]D N-(2

N- ( 3- hydr oxycalbérgxyearenykefs el ) -amgle,(e)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -

Rﬁ? ﬁlyg1 r gi;oégr gg}% ﬁ%{lﬁbé),l)p%/ll_gﬁ G?g-l 81 —%ﬂ&%ﬁ%ﬁ%&%ﬁ) ethyl] -benzimidazol-5-
1- Met hyl - 2- [ 2-¢P- eaiisho0l v opieh-1b-pHegi1hW-](2 - B9droxycarbonylethyl) -
benzinidazoI-S-%l-carboxylic aci d-N-(2-pyridyl)-N(2-

hydr oxycar bony }%®1)-anide, (9)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -

benzi m dazol - 5y h@ﬁ%&‘?’ B! R riRebhdAb) ) Behgl) FBenzimidazol-5-

hydr oxycar bony _
(h) 1- Met Bl - 2k -2cqubesidich @stichyi-phemyl - Nod Az il Midagbrazol -5-yl) ethyl] -

yl -carboxylic agigks N (2-pyridyl)-N-(2- hydr oxycar bonyl et hyl ) - am de,
5 (i) 1-Methyl-2-[2-(4-am di nophenyl)ethyl]-benzi m dazol -5-
yl - carboxyl i ¢ aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - am de,

(j $1- Met hy| - 2¢1f)2-1 -MettHydi +2opivenyl-geli @y hbphenyl i dazebméthyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-[2- (1H-
15 tetrazol-5-yl)ethyl]-amide,

(1) 1-Methyl-2-[N- (4-amidinophenyl)-N-methyl-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-
hydroxycarbonylethyl) ~amide,

20
(m) 1-Methyl-2-[N-(4-amidinophenyl)-N-methyl-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (3-pyridyl) -N-(2-
hydroxycarbonylethyl) -amide,

o 25 (n) 1-Methyl-2-[N-(4-amidinophenyl) -N-methyl-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
hydroxycarbonylethyl) -amide,

(o) 1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -
30 benzimidazol-5-yl-carboxylic acid-N-phenyl-N- [(N-
hydroxycarbonylethyl-N-methyl) -2-aminoethyl] -amide,

(p) 1-Methyl-2-[N- (4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (3-fluorophenyl) -N-(2-
35 hydroxycarbonylethyl) -amide,



10 yl-carboxylic acid-N phenyl-N[2-(1Htetrazol-5-yl)ethyl]- am de,
(k) 1-Methyl-2-[N(4-am di nophenyl)-am nonet hyl ] -

benzi m dazol - 5-yl - car boxyl i ¢ aci d- N-phenyl -N-[2-(1H 15

tetrazol -5-yl)ethyl]-am de, (1)

1- Met hyl - 2- [ N- (4- am di nophenyl') - N- et hyl = = ah? nonet hyl ] -

benzi m dazol - 5.yl - carboxyl i ¢ aci d-N-(2-pyridyl)-N(2-

hydr oxycar bony{@k htNetghyke2 - 10- (4 -amidinophenyl) -aminomethyl] -

1- Met hyl - 2-[ N- - 5 |
benzi mydazol[ izzﬁiﬂéﬁéw{%%,%@ dpﬁ' gﬁa)”ﬂt Q% _Fluorophenyl) -N- (2-

hydr oxycar bon Fy<
1- Met hyl - 2- [N—(4 am di nophenyl ) - N- net hyl - am nomnet hyl | -

benzi m daz Xyl i enyl -

hydr oxycar gonyﬁ%’t hy%g b%ﬁgﬁd' - i & a(rg;ﬁmo 2- mgthoxy -phenyl) -

% thhyg 2- {P+dMLnanhhxkﬂﬁbqﬂZhﬂambuoﬂeshyﬂh?F?ﬁfxyl1c acid-N-phenyl -N-
enzi m dazo E&%:

hydr oxycar bonyq et f@ ﬂr?% $ th&:lﬁogf"égﬁ am de, (p)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -

benzi m dazol | ¢ l_isC [@&Cli uer ) 35
perz! M dazol - ot ICHMRNpILIC (RC1(d-bnk 31 hbUSL ABLRBYY ) phEATT) 1

(q) 1- Meth1 - 2imomethyldi- P@Bﬁéwdﬁzaﬁrﬁoﬁrwﬂpoxyhc acid-N- (2-

benzi ni dazol - @ywld@ar)bcmxxIzl-ﬁyﬂ@bﬂghbkﬂoﬁ&yeﬁﬁphﬁﬂé&hidé\F (2-

hydr oxycar bonyl et hyl ) - am de

1- Met hyl - 2-[ N- (4- am di no- 2- met hoxy- phenyl)

antonet hyl | - HenzlrMethyll-3- -\YN-¢arankdihcpbenyt Naphestyd tiY1] - indol-5-y1-

(2- hydroxycar@%@%%Q&&XE)aQQHdﬁLphenyl N- (2-methoxycarbonylethyl) -amide
15 and

(u) 1-Methyl-2- [N- (4-amidinophenyl)aminomethyl] -
thieno[2.3-d] imidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
hydroxycarbonylethyl) -amide,

20

the tautomers, prodrugs, double prodrugs, stereoisomers and
the salts thereof.

25 The new compounds may be prepared by methods known per se,

for example by the following methods:

a. In order to prepare a compound of general formula I,
wherein E denotes an R/NH-C(=NH) - group, wherein R, is a
30 hydrogen atom, a hydroxy or C, ,-alkyl group:

By reacting a compound of general formula

R, - A - Het - B - Ar - C{(=NH) - Zq , (IT)

35

optionally formed in the reaction mixture,



(s) 1-Methyl-2-[N(4-am dino-2-nmethoxy-phenyl)- 10
am nonet hyl ] - benzi m dazol - 5-yl - carboxyl i c aci d-N(2-

pyridyl)-N-(2-hydroxycarbonyl et hyl ) -am de, (t)
1- Met hyl - 2-[ N- (4- am di nophenyl ) am nonet hyl ] -i ndol - 5-yl - car boxylic
aci d- N- phenyl - N- ( 2- net hoxycar bonyl et hyl ) -an@e- 15 and (u)

1- Met hyl - 2-[ N- (4- am di nophenyl ) am nonet hyl ] -
t hi eno[ 2. 3-d] i mldazsir 5- yl - car boxyl i ¢ aci d- N- phenyl - N- ( 2-

hydr oxycar bonyllgttﬁll )Alam}g%, ALY Rﬁhare %eh%]? %Eéosre q'q‘Fn %oubl e

prodrugs, stereoisoners an e neM/conpounds
may be prepared%b@eﬁéﬁﬁ§d§nkﬁéhnxﬁe®rs@ralkOXYcgrQDRuﬁﬂQ@ lag tthe m@thowwng

met hods: é:hdR, O, e n PERET

wherei n E denot es air},Rb W-H%?gﬁ%p \M?gl‘ggl ﬁeﬁ;yl S %%oﬁﬂf/dr ogen at om
a hydroxy oP CRMwitAo g?ro@&al yl hlsygfreaEt nghaaeo%%m

fornul a ethylthﬂ%ﬂ-n#broﬂﬂﬁthioBor BenzyCERNS) grol®) 'fith an adldé

35 optlonahgg forneqlfﬁ reactlon m xture,

- 20 - geperal IR Aw Het and Ra are as herei nbefore defined
and Z[err] denotes an alkoxy or ar al koxy group such as the nethoxy,

et hoxy, n-propoxy, isopropoxy or benzyl oxy, group or an 5 alkylthio or
aral kylthi o group such as the netrﬁﬂ ¥hi &b o (11

10
wherein
R,' denotes a hydrogen atom or a hydroxy or C, ,-alkyl

group.

15 The reaction is conveniently carried out in a solvent such
as methanol, ethanol, n-propanol, water, methanol/water,
tetrahydrofuran or dioxane at temperatures between 0 and
150°C, preferably at temperatures between 20 and 120°C,

with a compound of general formula III or with a
20 corresponding acid addition salt such as ammonium
carbonate, for example.

A compound of general formula II may be obtained, for
example, by reacting a compound of general formula I

S 25 wherein E denotes a cyano group, with a corresponding
alcohol such as methanol, ethanol, n-propanol, isopropanol
or benzyl alcohol in the presence of an acid such as
hydrochloric acid or by reacting a corresponding amide with
a trialkyloxonium salt such as triethyloxonium-

30 tetrafluoroborate in a solvent such as methylene chloride,

tetrahydrofuran or dioxane at temperatures between 0 and
50°C, but preferably at 20°C, or a corresponding nitrile

with hydrogen sulphide, appropriately in a solvent such as
pyridine or dimethylformamide and in the presence of a base

35 such as triethylamine and subsequent alkylation of the
resulting thioamide with a corresponding alkyl or aralkyl
halide.



ethylthio, n-propylthio or benzylthio group, with an am ne of gener al

formul a H2N - Rb (rrr) 10 wherei n
Rb' denotes a hydrogen atomor a hydroxy or [err] group. 15 The
reaction is conveniently carried out in a solvent such as net hanol ,
et hanol, n-propanol, water, nethanol/water2l - tetrahydrofuran or di oxane
at tenperatures betmeen 0 and 150[err]C preferably at tenperatures
bet ween 20 and 120[err]C, wi th a conpound of general formula Il or

with a 20 corﬁesmwa@r%g;of Additd on uﬁacefageﬁmgef%t ulaCRrbonate,

for exanple A conpoun general fTormula for

exanpl e, by re&Reyen at}é%r&aoﬁndgﬁmgeﬂé@aﬁ %% RS @Qr%bmldeﬂimot es

a cyano gr OUp wm& he Iee Cﬁd\ﬂﬁd&'&ié& the Ral&m'@ﬂ'o@“‘cfbrﬁ:%l'ﬁ har@lrbgsihanol
n- pr opanol e resence of an acid

r ano
such as > h ‘%CE &5 }%e’ﬁéyerfé%@t 3&3188%?? eggi‘)ﬁd?hﬁ Buiifte SRR
a trialkyl oxonisjrns;aiéremrﬂ:keﬁiﬂ‘et dedtimgldo xadi Endeﬁﬁteéeaﬁalﬁﬂw@(aimnat eina

sol vent such hy. hi t et rahydr.of uran or di oxane at
t enper at ur es ﬁlfc\g@e’n %ﬁ‘ d& the gz[’e%r]%fo%t °|3¥teaflé’rsat?1 e & Y8 agd 5
corr espondi ng Bidendtes an WH, hClyBH bgegrasup phi de, appropri at eI y-in a

sol vent such as pyridine or dinethylformam de and in the presence of a
base 35 such as triethylam ne and subsequent al kyl ati on of the

resul ti nglPhi SEAveRrtiinc aa coswoasgordi agnarry| fermata| kyl hal i de.

- 21 - b. In order to prepare a conpound of general formula |
wherein the [err] group and E are as herei nbefore defined, with the
provjso that the [err]Rgroup® coi®h s Ba cd®box§ -~ B'group akdVE as

he™éi nbef or e da?l ned or that the [err] group I s as hereinbefore
defined and EY@&H6tds an NH2- C(=NH) -

A, B, Ar and Het are as hereinbefore defined and

15 the R,'-A- group and E' have the meanings given for the
R,-A- group and E hereinbefore, with the proviso that the
R,'-A- group contains a group which may be converted into a
carboxyl group by hydrolysis, treatment with an acid or
base, thermolysis or hydrogenolysis and E is as

20 hereinbefore defined or E' denotes a group which may be
converted into an NH,-C(=NH) - group by hydrolysis,
treatment with an acid or base, thermolysis or
hydrogenolysis and the R,'-A- group has the meanings given
for the R,-A- group hereinbefore or the R,'-A- group

\k,/ 25 contains a group which may be converted into a carboxyl

group by hydrolysis, treatment with an acid or base,
thermolysis or hydrogenolysis and E' denotes a group which
may be converted into an NH,-C(=NH)- group by hydrolysis,
treatment with an acid or base, thermolysis or

30 hydrogenolysis,

is converted by hydrolysis, treatment with an acid or base,
thermolysis or hydrogenolysis into a compound of general
formula I, wherein the R,-A- group and E are as

35  hereinbefore defined, with the proviso that the R,-A- group
contains a carboxy group and E is as hereinbefore defined
or the R,-A- group has the meanings given above and E



group, or that the Ra-A- group contains a carboxy group and E denotes
an NH2- C(=NH) - group: 10 Converting a conpound of general formula

Ra'- A- Ht - B- Ar - C- E'"(1V wherein A, B, Ar and Het are
as hereinbefore defined and 15 the [err] group and E have the neanings
given for the Rlerr]-A- group and E"h feinbefore, with the provi so
that the Rlerr]'-A- group contains a group which may be converted into
a car boxyfegebep 8y KichQl=8i)s, grpent penthei Rir2an group eontainsbase,

t her nol ysi s orcgygéggeﬁgél %I sn@ndl dedsc s £0 niher el fo§1§;T fined or E

denotes a group whi converted info an =NH) - group
by hydrolysis, treatnent with an acid or base, thernolysis or

g{dro]gegol ysi SEﬁﬁﬂplBQb& grous ﬂ]m&mmaw%&mw&%eal tYﬁﬁo a cai@éxycﬁ ]

err - oup_herein re or e [.er ou opt ai ns oy ic

may be con%rtgﬁoﬁlﬂtbnaﬁég‘? b%x‘iﬁrbox}llgr‘-’tg?b‘%oflpﬁ)‘?&c&eé ¥ 2y PEQF%EE%P‘%th an

acid or base, grouphandntmelﬁumntianlxﬁanﬂwanlyesndhEtedenoéeg atnéoup

whi ch Lou si s,
' C may Qﬁs&ﬂgyfﬁﬁgg% ¥ Osx?r%er n‘o%r rd] a%. 0 %yar ggeﬁ% y<§§§ :¥

treatment with Sis or S
converted by h‘-ymm‘ylelSSllﬂeﬁm w@mmdom‘r imaseesterstwbiabl wsys or

hydrogenol ysi Sobién fetOTP BN EHvedRY dhto a Egﬁ%kglpgoéé‘?g n the [err]

group and _E are as 35 . herei nbefore defined, o that the
Rlerr]-A 1§r odprdroly¥gigai ns a carboxy gr oup and E is as hereinbefore
defi ned or the [err] group has the neani ngs given above and E

cantains &  CRRARRSEP GO GRS A8 SkEEBELELNE) O G,
Ex‘a-rrpl es of grioamts. mﬂesme;r bmknmhvam’eedonnbmenthybowweﬁtgdoimtcb nel ude a
car boxyl groupcﬂl%,sﬁt egq'% %yp t(}le%ﬁn'eﬂg with an acid or by thermolysis,

15 and

the esters thereof with aralkanols, e.g. the benzylester,
which are conveniently converted into a carboxyl group by
hydrogenolysis.

20
The hydrolysis is expediently carried out either in the
presence of an acid such as hydrochloric acid, sulphuric
acid, phosphoric acid, acetic acid, trichloroacetic acid,
trifluorocacetic acid or mixtures thereof or in the presence

25 of a base such as lithium hydroxide, sodium hydroxide or
potassium hydroxide in a suitable solvent such as water,
water/methanol, water/ethanol, water/isopropanocl, methanol,
ethanol, water/tetrahydrofuran or water/dioxane at
temperatures between -10 and 120°C, e.g. at temperatures

30 Dbetween room temperature and the boiling temperature of the

reaction mixture.

If the R,'-A- group and/or E' in a compound of formula IV
contains the tert.-butyl or tert.-butyloxycarbonyl group,
35 for example, these may also be c¢leaved by treating with an
acid such as trifluoroacetic acid, formic acid, p-
toluenesulphonic acid, sulphuric acid, hydrochloric acid,



group and the functional derivatives thereof, e.g. the unsubsti tuted
or substituted am des, esters, thioesters, trimethylsilylesters,
orthoesters or imnoesters which may conveniently be converted into a
car boxyl group by 10 hydrolysis, the esters thereof with tertiary
al cohols, e.g. the tert.butyl ester,-wABch are conveniently converted
into a carboxyl group by treatnent with an acid or by thernolysis, 15
and t hprsdphicrideiend o tgolaptdephiric acdd,t bpthenaylgsigran

whi ch are convenj.ent] onverted into ar hox LQup

hydr ogenol ysi sﬁpézlgt Sé’l\%{g‘: h%/acﬁ"olayssitmset’l a&)?ﬁegl}/léﬁgﬁég(:agﬁ%gﬁogﬁméi ther in
t he pr esereenzdnen taziubmic izt hyldétdend, otket rabydrofutghuot cdioxanei d,
phosphoric aci th ' ri.chl oroacetic _aci 1§ 1l uaroacet.ic
acid or mxtu %se%%gar%%‘f aa‘ocﬂr dclen pteﬁear%p éa%e gtetwfgnof 93 %ﬁgeiﬁs!&c aes'q'i &% um
hydr oxi de, ssodidnpdvtd S beétiween 0PRINAS $ioad) Ny AT Ond A1 1, ptiidmlg, in

sol vent such as water, wat er / nmet hanol , wat er/ et hanol ,
wat er / i sopr opablinewt glent suck Bgnsethydeae/ eblonbger oty aroferm,

wat er / di oxane ginzene ! eIl @2thahyBeBrutdnafd 428kehé]dn®@ Srefdrably

tenperatures 30 b%}ween room tenperature and the boiling tenperature of the

reaction m xt dre the presenge,0fng catadybis qHarbityl of AR {ekpotich A=

;or mula IV ph—(numfdmﬁﬂiﬂxdéﬁrd laclidt,ylsg(nphhelib_. abidy Ipmysﬂ,p]ﬁdma;rtyIa_ugm)tt}nr,r~1 35
or exanpl g, se al_sa. he .cl eave reati n acid such as

Lr1 £ Fuor osler B R, Safy BERReRdn PR DR AT Al conBSldh it &

aci d, hydrochlodr itheasicd,vent used, e.g. at temperatures between 40 #£81-

phosphoric acil Rk pol yphosphoric acid, optionally in an i nert sol vent
susH as net hyl'éne¢hl ori de, chl oroform benzene, tol uene,
di et hyl et her, tetrahydrofuran or dioxane, preferably at tenperatures

petween - 10 and 1R ITAC ofohy Ba/od dPRELIUNERRG BEoR AL G0 C O

15 contains the benzyloxy or benzyloxycarbonyl group, for
example, these may also be cleaved by hydrogenolysis in the
presence of a hydrogenation catalyst such as
palladium/charcoal in a suitable solvent such as methanol,
ethanol, ethanol/water, glacial acetic acid, ethyl acetate,

20 dioxane or dimethylformamide, preferably at temperatures
between 0 and 50°C, e.g. at room temperature, under a

hydrogen pressure of 1 to 5 bar.

c. In order to prepare a compound of general formula I

25 wherein the R,-A- group contains one of the ester groups
mentioned in the definition of the R,-A- group
hereinbefore:

Reaction of a compound of general formula

30

R," - A - Het - B - Ar - E , (V)

wherein
B, E, Ar and Het are as hereinbefore defined and

35 the R,"-A- group has the meanings given for the R,-A- group
hereinbefore, with the proviso that the R,"-A- group



—_—_—

an inert solvent such as nethyl ene chloride, chloroffy benzene,
tol uene, tetrahydrofuran or di oxane and preferably Hm] . niepaceghce of
; t d

a catalytic quantity of an acid such as p-t ol uen ,

sul phuric acid, phosphoric acid or 10 poly osphorlc bly at
the boiling tenperature of the solvent tised, e.g. at t nperatures
bet ween 40 and 120[err]C If the [err] group and/or E in a

conmpound of f orGARtRINS 5 caabieeailn group benay gozyp owhbeh zyi v Xye ardroratt ed
group, for 1ﬁ@gﬂgﬂd5rﬂgy§3%d§g§ alksaLb a yd§ o in the
presence of a ﬁ{ rogenatlon cat al yst sug §r8h§ K§de¥?ngf g%%%é%'ln a
suitabl e sol ve aﬁ@lgeneraleﬁﬁﬁﬁbla ethanol/mater gl aci a

acetic acid, ethyl acetate, 20 di oxane or di et hyl f or mam de, preferably at
tenperature bet ween 0 and &g [err]C, e.g. at roomtenperature, under a
hydr ogen préssure of 1 to 5 bar= R7°¢c. I'n order vdvﬁﬁepare a conpound of
gener al fornulamkrgan_whereln the Ra- A- group contains one of the ester
groups %Goned in the definition of the Ra-A- group her ei nbef or e:
Reaction of a Buhle A dieletpGhilope3®f the above-mentiomadlgrovps

Het - B - Ar wﬂilch ody be clewbedein vivoB wiih An@Ntkddit {Ff AS th
her ei nbefore defined and 35 the Ra "-A- group has the neani ngs glven for

the Ra-A- grouPs~CO-PrefRiCRbEf c¥roumi fidr tehagumxiydo grvap, t be RathAthgr oup

- 24 - coid ai ESrMamABBOX¥LEAT QUPHLOFe@E Or OUP Whi ch may be converted into a
correspondi ng ester group by means of an al cohol, wth an al cohol of

general fornula

G or with a compound of general formula

Zy - Rg , (VIT)

15
wherein
R, denotes the alkyl moiety of one of the above-mentioned
groups which may be cleaved in vivo, with the exception of

the R,-CO-0-(R,CR,) - group for a carboxyl group and
20 Z, denotes a leaving group such as a halogen atom, e.g. a
chlorine or bromine atom.

The reaction with an alcohol of general formula VI is
_ conveniently carried out in a solvent or mixture of
St 25 solvents such as methylene chloride, benzene, toluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or
dioxane, but preferably in an alcohol of general formula
VI, optionally in the presence of an acid such as
hydrochloric acid or in the presence of a dehydrating
30 agent, e.g. in the presence of isobutylchloroformate,
thionyl chloride, trimethylchlorosilane, hydrochloric acid,
sulphuric acid, methanesulphonic acid, p-toluenesulphonic
acid, phosphorus trichloride, phosphorus pentoxide, N,N'-
dicyclohexylcarbodiimide, N,N'-dicyclohexylcarbodiimide/N-
35 hydroxysuccinimide, N,N'-carbonyldiimidazole or N,N'-
thionyldiimidazole, triphenylphosphine/carbon tetrachloride
or triphenylphosphine/diethylazodicarboxylate, optionally

THIS SHEET HAS BEEN
REPLACED




HO - Rerr] ,(VI) wherein Rerr] is the alky |et of one of the
above- nenti oned groups whi ch may be cleaved in VIVO %ﬂmmmﬂn of
the R4-CO O (R5CR6) - group for a carboxyl group, e de
acetals t her eof . or with a conpound of general fornu

Z2 - , (V1) wherein Rlerr] denotes fhé arkyl noi ety of one o

above- nentloned groups which nay be cleaved in vivo, with the exceptlon of
t he R4- CO O ( RbERehe- P§¢§990¢0<Pfaacmﬁtﬁ)mclgramrpoam@nmdeambesaael eMvi ng
group such as athalo N The
reaction with an giI’Lcgﬁgs%gaﬂé}eﬁae%ﬁl@fﬁnbﬁlﬁara\a}ln@thgg%%gﬁl g%?p; C&fried out
in a sol vent ofCRYSRLEBRLELY ab|temperaiurtesadeatmelep 6nendhllspPce, benzene,

t ol uene, chlorg e tetrahydrofuran, 'benzene/tetrah rofuran or
di oxane, but g ?5%?§Y|%ta5 %ﬁ?ﬁﬁﬁﬁrQﬁ Rgtweex) f&PﬂuP optionally in

t he presene of an acid such as hydrochloric acid or in the presence of a
| ch| or of or mat e,  t hi onyl

dehydrating a e _presenc f |s but
chl ori de, tr.ﬁ@%%@|%k§§ﬁ?ﬁﬁﬁ |ﬁgp E@h% QC| I thepkerreieri s
met hanesul phoniseficl Ly ¢arrﬂam9nﬂﬂuhmh®nmbl&end spbhsaBOMQShyleﬁélorlde

h h N, | d d
Pd?iscfgﬁszfcgggiﬁkarﬁ(#%ﬁ&g' y roxy%é%c?nl Bélnﬁﬁﬁﬁtﬁ%g#%§ﬂ9$ﬁﬁéﬁ1dazole
or N, N - thi orddwsthyfomnamide igph@egtphes phphébduat bpnin et hachiteséniee ot
triphenyl @bOSW'f@déﬂﬁrmﬂc%@@r%%%l}méﬁlcﬁt €5 QBEEQHae%O%o%aSS:N}m iodide

25 in the presence o base such as potassium car
and preferably in the presence of a base such as sodium

carbonate or potassium carbonate or in the presence of a

tertiary organic base such as N-ethyl-diisopropylamine or

N-methyl-morpholine, which may act as solvent at the same
15 time, or optionally in the presence of silver carbonate or

silver oxide at temperatures between -30 and 100°C, but

preferably at temperatures between -10 and 80°C.

d. In order to prepare a compound of general formula I
20 wherein R, denotes a group which may be cleaved in vivo:

Reacting a compound of general formula

R, - A - Het - B - Ar - C(=NH) - NH, ,(VIII)

25

wherein
R,, A, Het, B and Ar are as hereinbefore defined, with a
compound of general formula

30 Z5 - Rg , {IX)

wherein
R, denotes a group which may be cleaved in vivo and

Z, denotes a nucleofugic leaving group such as a halogen
35 atom, e.g. a chlorine, bromine or iodine atom.

THIS SHEET HAS BEEN
REPLACED




et hyl -dii sopropyl am ne or N, N-di net hyl am no-pyridine, conveniently at

t enperatures between 0 and 150[err]C, preferably at tenperatures between
0 and 80[err]C. Wth a conmpound of general fornula VII the reaction is
usefully carried out in a solvent such as nethylene chloride,

t et rahydr of uran, di oxane, dlnethylsulphOX|&é di et hyl f or mam de or
acetone, optionally in the presence of a reaction accelerator such as
sodi um or potassiumiodide and preferably in the presence of a base such
as sodi um car hpeakeaek ipat agskgaréﬁapgpaéérﬁed rb&é“%me%%'i%n%f s@ch as
tertiary organic ﬁase such | sopr.opyl am ne or

N- et hyi - m)rphB‘ﬁ Nty ERDARGL ac'l“eééY%%‘P@/éPﬂ logtidene tegmahydreduren,
optional ly in tbeupnesediexahesi i0stB@T RO PHKIFe oY |d&%t%ﬂ@%rﬁﬁamde

t enper at ur gbgg Rai 0 :{qudtéo%eér C bu% prefera Ey at “tenperaturés
bet ween - 10 an Ferr g FeRrRs Qb 3% dpsrgant oﬁﬁoﬁﬁatéPrQEneral
formul a | V\/neorgaanb Basel epraf @rawy Wi G:f'em%)taf&%r%be%\éﬁgleéﬂ ﬁbv@ and

Reacting a conp g? i general formul a
C(=NH) - NH2 309 LABRPRTRERIRQf the solventangefr are as
her ei nbef ore deflned wi th a conpound of general fornula

- R7 7 I d
and Z2 denoteg a nucI%%?%%?% |%§3$§%5%P§d%>§w@ﬁ &§ WHH¥Gg§nga§§¥§““%?g¥|;O

chl orine, 18r onhwelevfueile nkeawimy group, the reaction is preferably
carried out in'a solvent such as methylene chloride,
acetonitrile, tetrahydrofuran, toluene, dimethylformamide
or dimethylsulphoxide, optionally in the presence of a base
such as sodium hydride, potassium carbonate, potassium

15 tert.-butoxide or N-ethyl-diisopropylamine at temperatures

between 0 and 60°C.

e. In order to prepare a compound of general formula I
wherein B denotes an ethylene group, in which a methylene
20 group is replaced by a sulphinyl or sulphonyl group:

Oxidation of a compound of general formula

R, - A -~ Het - B' - Ar - E , (X)

a

wherein
A, E, Ar, Het and R, are as hereinbefore defined and
B' denotes an ethylene group, wherein a methylene group is
replaced by a sulphenyl or sulphinyl group.

30
The oxidation is preferably carried out in a solvent or
mixture of solvents, e.g. in water, water/pyridine,
acetone, methylene chloride, glacial acetic acid, glacial
acetic acid/acetic anhydride, dilute sulphuric acid or

35 trifluoroacetic acid, and depending on the oxidising agent

used, at temperatures between -80 and 100°C.



- 26 - The reaction is preferably carried out in a solvent such as

net hanol , et hanol, nethylene chloride, tetrahydrofuran, t ol uene,

di oxane, di methyl sul phoxi de or di nethyl fornan de, 5 optionally in the
presence of an inorganic or tertiary Qr gani ¢ base, preferably at

t enper atures between 20[err] C and t he Bblllng tenperature of the
sol vent used. Wth a conmpound of general formula I X, wherein Z2
denotes a 10 nucl eofugi c | eaving group, the reaction is preferably

rried out inansokdenttsuphepsr i cgkﬁp
te coUpBopare™ NbeR: d)mgd o |hlﬁ}ﬁyl su phOX| g’e

f di hyl f [
ggt{ggéﬁ{g Faagﬁeg%%gggﬁﬁg %get %ﬁ% AR %ﬁuﬂ?9¥?QﬁﬁﬂQLﬁlﬁﬁﬁr | oYt assi um
car bonat e, potusshuanSequevalemmt@ﬁlmhe(ﬂxﬁ&ﬁﬁﬂnd-aydnioﬂbgﬂylangnewakh a
are
Egggfjﬁéugfg Sgen}éran% ﬁgfgx?@g 39[%% H %e&éﬁotaé:g‘d;n%&lﬁiﬁlgﬁé’gﬁﬁg

whi ch a net hyl @aéd 26r gonm:pc|acxciaFHtadEctda)Boacsukaﬂnnabe@dSnéUé@h@nt{é group

Oxi dati on of a C ound of general formula Ra - A - Het
- B - A - ‘pnp % ?spera%ﬁéph as pﬁrfErmAqa agid dmdoRecital as

her ei nbef ore Qggj n Ien Agereln )
net hyl ene groﬂ%é%s 9 ace §ﬂ§%§§1é%ﬁe gr Eugpg ?P Wikl m

The oxi dati on ¢hl¢wqﬁemb&ﬂ@ommﬁnn&ﬁJmuméUhyaeﬁelwﬁmerae, chlb¥b8bemObr
acet one, | ene, chl ori de,

/ di
Slolat\éiegltsacgt R di n’l‘%llaet SE{%Cl o p8yr|€e|t Qgtac?Wh%%tm%tW3% Wiute
sul phuric aci hfifedifs ddtHAN QAC lHGnRY] %5 g ggggﬁ“’é NG Ah Wit 51 N9

agent used, at tenperatures between -
— glac1al acetic acid or aqueous acetic acid, optionally in

the presence of a weak base such as sodium acetate, with N-
bromosuccinimide in ethanol, with tert.-butylhypochlorite

15 in methanol at -80 to -30°C, with iodobenzodichloride in
aqueous pyridine at 0 to 50°C, with nitric acid in glacial
acetic acid at 0 to 20°C, with chromic acid in glacial
acetic acid or in acetone at 0 to 20°C and with sulphuryl
chloride in methylene chloride at -70°C, the resulting

20 thiocether chlorine complex is conveniently hydrolysed with
aqueous ethanol.

) In order to prepare a sulphonyl compound of general formula

et I, oxidation is carried out starting from a corresponding

25 sulphinyl compound, conveniently with one or more
equivalents of the oxidising agent used, or starting from a
corresponding sulphenyl compound, conveniently with two or
more equivalents of the oxidising agent used, e.g. with
hydrogen peroxide in glacial acetic acid/acetic anhydride,

30 trifluoroacetic acid or in formic acid at 20 to 100°C or in
acetone at 0 to 60°C, with a peracid such as performic acid

or with m-chloroperbenzoic acid in glacial acetic acid,
trifluoroacetic acid, methylene chloride or chloroform at

temperatures between 0 and 60°C, with nitric acid in

35 glacial acetic acid at 0 to 20°C, with chromic acid or



- 27 - In order to prepare a correspondi ng sul phinyl conpound of

general fornula | oxidation is conveniently carried out w th one
equi val ent of the oxidising agent used, e.g. with 5 hydrogen peroxide in
gl acial acetic acid, trifluoroacetic acid or formic acid at 0 to
20[err]C or in acetone at 0 to 60[ errd&,-with a peracid such as
performc acid in glacial acetic acid or trifluoroacetic acid at 0 to

50[err] C or w potassium p@lrlmhgaaalaeniﬁl glagigllﬁbé@i@yé@l@ chl ori de,
, W th sodium netaperiodate in

chl or of orm or 1 /uﬁ.%&r -20Q0 to 8Q[err]C .

aqueous net han31 F/ SHENOE 15t 2°18 Py 2B aFptene ik ) BroRaiE-i nThus, by

gl aci al acetlccaﬁniumg JUHEOLS aaeebh¢ ESkdexémﬁié”ﬁﬂﬁg&eﬂ% from A€ Presence
of a weak base such aspaldl um sgucm nimde in

tat
ethanol, with EFCESR ﬁgpgeﬂpgﬁ{e}yi 3P PNGhe (RT3l Y- 80 ethglpser | C

wWith i odobefhzod:hdblmdedebyntreatlngwsﬂusa pdétﬂéétﬁ)rﬁlil HhorBkebk] fr- W th
nitric acid in acid at to 20 C, with chromc

acid in glaci aF%'orOpeﬁgsPFf?lﬁc?ﬂlgraT' nt%fﬁ%?%ré%s ettd!’e?@[ @PFT Gadhdtive t h
sul phury| relfil aki demparaE&Pé!'@ﬁetH@'Péé&fi@rﬁ mdlzgh gl | & cbg%e%ﬁagééng

20 thioether Chhﬁhlne conpl ex |s onvenlen séd

et hanol . BPY&r CPBPRYRY P %rﬁo&ﬁdobﬁlag@néruhltbrnul a
|, oxidation imagastizdl ouﬁtaizarélmil m@argprdfe%mn@bweaéonayhah' nyl
conpound, 4GPnv h_one.or nore equi val ents of "t he oXi di sing
agent use orgg%éﬂi'hﬁl ?&Hﬁ?’é d. correspondi ng sul phenyl conpound,

conveni ent I y wth two or * nore equi val ents of the oxidising agent used,

e.g. wth hy i i.c _acid/acetic anhydride,
30%-1 rifluor oagetlfllgoggl >(ril?11c%e£f)“’lr1In1% (%l 2%%“@4 ut%%g(?f 8‘%‘66[@ f?’ffmdf ?\:
acetone at 0 tBPEOEER(F Gsmtwaélq)gmm angcB ds por Ebhm’Lenacngoup imr with

m chl oroperbenzmi@h@lﬁéﬁﬁyﬂéz?é?'g?ﬂo@%ﬂxﬁceﬁc'e%her tgrg%ggrg%ge& t SGAS:
met hyl ene hlori de ecc% r of orm at t enper at ures
600[ err], “With* %.’Eﬁ’-ﬁa% Y RROXYFeIcion sydebuE akern ar byta swlipkind,

W th Chr0n1c amikploonyl, carbonyl or -NR,- group:
Reacting a compound of general formula

20 R, - A - Het - U , (XI)

with a compound of general formula

w V - Ar - CN , (XII)
25
wherein
R,, A, Ar and Het are as hereinbefore defined,
one of the groups U or V denotes an HO-, HS-, HOSO-, HOSO,-
or HNR,- group and the other group denotes a Z,CH,- group,
30 wherein R, is as hereinbefore defined and %, denotes a
nucleofugic leaving group such as a halogen atom, e.g. a
chlorine, bromine or iodine atom.

The reaction is preferably carried out in a solvent such as
35 methanol, ethanol, methylene chloride, tetrahydrofuran,

toluene, dioxane, dimethylsulphoxide or dimethylformamide,

optionally in the presence of an inorganic or a tertiary



- 28 - pot assi um permanganate in gl acial acetic acid,
wat er/ sul phuric acid or in acetone at 0 to 20[err]C. Thus, by

carrying out oxidation, for exanple, starting froma correspondi ng
sul phenyl conpound, preferably in nethylgn% 5 chloride, by treating wth
a correspondi ng amount of m chl or ope Senzoi c acid at t enper at ures

between 20[err]C and the reflux tenperature of the reaction mxture, a
corresondi ng °r9a§appheﬁyb pUﬁﬁenﬂulpfagenmmpéréunrudabétwebnohmacngﬂdmhlch

till cont t f t he c res ondln sul phi nyl
ggﬁpzuhd. @h@fﬁoﬁ %deggﬁgr% haref & rﬁéiy §%heral formula |
mheLe:n Eis a cranﬁ groyf ané}B is an ethyle:fgigfuislnis o mhlcg gy an
met hyl ene groug | irpkgdagit pgr up o)
S e el Lk T
- err ou a
Ra - A - Het - U (XI) with a conpound of general fornula

V- A e , A, Ar and Het are as
herelnbefore d%?é%%ﬁgg a C?WEPQﬁé Qé;%ﬁQﬁﬁﬁé gosMuWadenot es an HO-, HS-,
HOSO-, HOSO2- or HNR1- group and the other group dengtes a ZSCH2-

rou 30 wherein Rl is rei before defined_and Z3 denotes a
guclgofuglc | eavi ng group sucg E% thal geﬁk%t069¢e grQ%III) chl ori ne,

brom ne onoi odi ne at om The reaction is preferably carried out in a
sol vent such met hanol , et hanol, nethylene chloride, tetrahydrofuran,
t ol uene, dloxane %fQthylsulphOX|de or di net hyl f or mam de, optionally
in, the presend’e. &, Hetl rorddn arer ag herkiabgfore defined, with an amine

of general formula

//R2
R
15 3
wherein

R, and R, are as hereinbefore defined, or with the reactive
derivatives thereof.

20 The reaction of an acid of general formula XIII is
optionally carried out in a solvent or mixture of solvents
such as methylene chloride, dimethylformamide, benzene,
toluene, chlorobenzene, tetrahydrofuran,
benzene/tetrahydrofuran or dioxane or in a corresponding

25 amine of general formula III, optionally in the presence of
a dehydrating agent, e.g. in the presence of isobutyl-
chloroformate, tetraethylorthocarbonate, trimethylortho-
acetate, 2 2-dimethoxypropane, tetramethoxysilane, thionyl
chloride, trimethylchlorosilane, phosphorus trichloride,

30 - phosphorus pentoxide, N,N'-dicyclohexylcarbodiimide, N,N'-
dicyclohexylcarbodiimide/N-hydroxysuccinimide, N,N'-
dicyclohexylcarbodiimide/1-hydroxy-benzotriazole, 2- (1H-
benzotriazol-1-yl)-1,1,3,3-tetramethyluronium-
tetrafluoroborate, 2- (1H-benzotriazol-1-yl)-1,1,3,3-

35 tetramethyluronium-tetrafluoroborate/l1-hydroxy-



- 29 - organi c base, preferably at tenperatures between 20[err] C and

the boiling tenperature of the solvent used. g. In order to prepare
a conmpound of general fornula I, 5 wherein Eis a cyano group and Ra
denotes an R2NR3- group: Reacting a conpound of general formula

H- A- Het - B- Ar - CN ,(XI11) 10 30 -wherein A, B, Het and Ar
are as hereinbefore defined, with an am ne of general fornula

wher ei n benzotrigepig, N, N'F&ﬁzbmhf%ﬂtﬂmidazdi@r@knbefore defined, or

with the reaCt£¥§phen¥1536éﬂﬁ{ﬁ¥féhfcnw:ﬁgtracﬂ%%r aB%Q%&E gﬁl?nwgghd

of general for carried out PVen

m xture of sol yBAtdddition eh %sb¢ﬁﬁr§HQhu§aﬂﬂMﬂﬁdi§e dﬁné@mythwlﬁmmnde
benzene, potugige, Cﬁlr@éabﬁnzrﬁzﬂephaleitx{@@kdrt%lért%glamme,
benzene/tetrahydrofuran or dioxane or in a corresponding 25 am ne of

gener al foﬁhulQPPYﬁnlﬁkﬁlYﬂﬂﬂI%ﬁWHﬁ#&ﬁ?&W@éﬁﬁ@@e®f0 anda186f§dr ati ng agent,

e.g. in the p | o ut chlorofor o
tetraethylort car 81% W%ﬁﬁ)bet n@t 8 1007C.
2, 2- dinethoxypropane tetranethoxy5|lane t hi onyl chl ori de,

Lrigret 1 chl orel | ang.. phosohor Yo I o547 30 1PI°SBIRLRaPSPt OX1 0.
d|cyclohexylcagimﬁwalnfn#mthydﬂﬂﬂy$m@h @isnitde, elthrs, - imidazolides or

d'CyC|OheﬁblCaﬁéfﬁﬁéénfﬁgﬂaQWQ&ﬂﬁy e@ﬁﬂ&f'géobgneg?i EE{ ula

benzotri azol -1 -yl 1,3, 3-tetramethyluroniu etrarluoro ora e
2- (1 - benzotri eqagﬂg qpqg;;d}oug51n a corresponding amine as solvent,

te;\t r/amat hyl ur asp B Ltrafin ARbralshl=n ¥ @¥%ther solvent such as
e methylene chloride or ether and preferably in the presence
of a tertiary organic base such as triethylamine, N-ethyl-
15 diisopropylamine or N-methyl-morpholine at temperatures

between 0 and 150°C, preferably at temperatures between 50

and 100°C.

h. In order to prepare a benzimidazolyl, benzothiazolyl or
20 Dbenzoxazolyl compound of general formula I wherein B
denotes an ethylene group:

Reacting a compound of general formula

25 YH
wherein
R,, A and Y are as hereinbefore defined, with a compound of
general formula

HO-CO - CH,yCH, - Ar - E , (XVI)
30

wherein
Ar and E are as hereinbefore defined, or with the reactive
derivatives thereof.



- 30 benzotriazole, N, N -carbonyl diimdazole or _

tri phenyl phosphi ne/ carbon tetrachloride and optionally with ~ the
addition of a base such as pyridine, 4-dinethylam no- pyri di ne,

N- net hyl - nor phol i ne or triethyl am ne, 5 conveniently at tenperatures
between 0 and 150[err]C, preferably &t Cenperatures between 0 and
100[err] C The reaction of a corresponding reactive conpound of
general formula X1l such as the esters, imdazolides or 10 halides thereof

with an am ne @he0e i of 06 P eferably carrjied out in a
correspondi ng a%eneeggagglav%%?%an%%%%ll%nca %l%dﬁ ot%ﬁe)iﬁlrésgﬁgge_ &fot her
sol vent such aixturepgfnhspivienes| Hichiaspmedenendhioatideably in the

presence Qi mathgltb2himMEABE IS, Wbt ! nibhvbanbage N ethyl - 15

. : : : nd
AR I T I M i Lo
h. In order tooptipaakly henzhenisissdnde dfenzdehydzakihgObgflt, bengoxagol y!
comound of 9e0eL sl bt MISLAN RiorortgRates R1.ELIVLERE aLou

wher ei n Rataybomate, afeinsthdgitiiveicetatdef 2neddimet horypoopanag of
gener al formJ|1§etramethoxysilane, tﬂ%%ﬂ?@ bhggggﬁ%,'t@&métgylchloréXVI)

10 silane, phosphorus trichloride, phosphorus pentoxide, N,N'-
dicyclohexylcarbodiimide, N,N'-dicyclohexylcarbodiimide/N-
hydroxysuccinimide, N,N'-dicyclohexylcarbodiimide/1-

= hydroxy-benzotriazole, 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium-tetrafluoroborate, 2- (1H-benzotriazol-1-

15 yl)-1,1,3,3-tetramethyluronium tetrafluoroborate/1-hydroxy-
benzotriazole, N,N'-carbonyldiimidazole or triphenyl-
phosphine/carbon tetrachloride, and optionally with the
addition of a base such as pyridine, 4-dimethylamino-
pyridine, N-methyl-morpholine or triethylamine,

20 appropriately at temperatures between 0 and 150°C,

preferably at temperatures between 0 and 100°C.

The reaction of a corresponding reactive compound of
general formula XVI such as the esters, imidazolides or

St 25 halides thereof with an amine of general formula XV is
preferably carried out in a solvent such as methylene
chloride, ether or tetrahydrofuran and preferably in the
presence of a tertiary organic base such as triethylamine,
N-ethyl-diisopropylamine or N-methyl-morpholine, which may

30 simultaneously be used as solvents, at temperatures between

0 and 150°C, preferably at temperatures between 50 and

100°C.

i. In order to prepare a gquinoxalin-2-one compound of the
35 general formula:



30 wher ei n Ar and E are as herei nbefore defined, or with the
reactive deri vati ves thereof. -

31 - The reaction is conveniently carried out in a solvent or

m xture of solvents such as nethyl ene chloride, di et hyl f or mam de,
benzene, tol uene, chl orobenzene, 5 tetrah$®rof uran,
benzene/ t et rahydr of uran or di oxane, optionally in the presence of a
dehydrating agdiracteing a reompourtdhefpreserad dbrimadhutyl chl or of or mat e,
tetraet hyl ort ho- carbonate, trinethylorthoacetate,

2, 2- di met hoxypr opane, t et ranmet hoxysi |l ane, thionyl chloride,
trimethylchloro- 10 silane, phosphorus hl ori de, phosphorus pent oxi de,
N, N - di cycl ohexyl car bodi i m de { - di cycl ohexyl carbodi i m de/ N-

hydr oxysucci ni ni de, N, N - di &gcroftex bodi i mi de/ 1-, (XVII)

hydr oxy- benzotri azol e, 2-(|H benzotrrezoN1l-yl)-1,1, 3, 3-

tetranet hyl uroni umtetrafl uoroborat e, 2-(I¥Bﬁ%nzotriazol-1- 15
yl)-1,1,3,3-te f:hyl uroni umtetrafl uoroborate/ 1- hydroxy-

benzotriazol e, N, N -carbonyl diim dazole or triphenyl - phosphi ne/ car bon
tetrachl ori@e, Rand Rgptanghd keyewiashheleinbeforneldi¢ fimedf valtinse cngpowsl

pyridine, 4-di hyl am _no- pyridine, N-nethyl-norpholine or
triethylanine,%§%9%§§§? pFP&F@ﬂ? at tenperatures between 0 and 150[err]C,

preferably at tenperatures between 0 and 100[err]C. The reaction of

a correspondi ng reactive cggﬁe nd éég%%rédggq?r | for #ﬁw such as the

esters, imdazolides or 25 ari de W th an am gener al
formula XV is yheRigferably carried out in a solvent such as nethyl ene
chi™ride, ether or tetrahydrofuran and preferably in the presence of a
tertiary otQanP& BRSeEsath as hereimpeforecdefinedy enthyitdi itheprepyitamiene
or N-net hyl - rogphekhReyve¥htgbragy 30 sinultaneously be used as sol vents,
at tenperatures between 0 and 150[err]C, preferably at tenperatures

bet ween 50 and 100[err] C.
The reaction is conveniently carried out in a solvent or

mixture of solvents such as methylene chloride,

15 dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran, ethanol or
dioxan, optionally in the presence of a dehydrating agent,
e.g. in the presence of isobutyl chloroformate, tetraethyl
orthocarbonate, trimethyl orthoacetate,

20 2,2-dimethoxypropane, tetramethoxysilane, thionyl chloride,
| trimethylchlorosilane, phosphorus trichloride, phosphorus
L pentoxide, N,N'-dicyclohexylcarbodiimide,

N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide,
N,N'-dicyclohexylcarbodiimide/1-hydroxy-benzotriazole,

25 2-(1lH-benzotriazol-1-yl)-1,1,3,3~tetramethyluronium-
tetrafluoroborate, 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium-tetrafluoroborate/1-hydroxy-
benzotriazole, N,N'-carbonyldiimidazole or
triphenylphosphine/carbon tetrachloride, and optionally

30 with the addition of a base such as pyridine,
4-dimethylaminopyridine, N-methyl-morpholine or
triethylamine, appropriately at temperatures of between 0
and 150°C, preferably at temperatures of between 0 and
100°C.



I. In order to prepare a quinoxalin-2-one conpound of the 35 general

f or mul a: - 32 -

Reacting a conpound of general formula [err] wherein

5 Ra, Rl and A are as hereinbefore defined, with a conpound of
general formula HO3BO-- COCH2 - Ar - E

, (XVI11) wherein 10 Ar and E are as hereinbefore defined, or with
t he reactive derivatives thereof. The reaction is

conveniently c | out,in_a solve m xture of solvents
such as net hylg{ﬁééggrbriﬁe}s par']:1Tgialgi;3ﬁéﬁﬁlqefrdﬁﬁr¢aﬁi°dé:?rﬁé(n?@ﬁe,tk"teol uene,
chl or obenzene, reaction witheareadyoesponding hevmeriset eompbyddobiir ganeethanol
or gL Pxa Fen ' cq_ qf rati agent ,
e.g. in the pr esencgaog?liggb%%/% %%I%ﬁr‘%feg%t%a €, i“‘gtdra%é’?ﬁ@r%g 8k Hd13des

or t hocar borfat ethe¥eqbt Wikh oan hyatee sfe general Formmla- EVikdt hoxgpsopaset
tetramet hoxysi @88, aé "h@fy1 &M ¥l dSride, ether, ett'h'aﬂgﬁh&:‘:h' orosi | ane,
phosphorus trichl oride, phosphorus . pent oxi de,

N, N - di cycl Ohe&%ﬁ::&gﬁl}ﬁgﬁquﬁﬁn optionally in the presence of a

N, N - di cycl ohetgtichaibp dbirgartior Noared ranals eCitHidit8glamine, N-ethyl-
N,N'-dicyclohq&y{qgrpodiinide/l-h ro -BﬁnZOtéhiZO|e’ hich 25

2- (1H benzot r i G767 SHESRY - qMNe; o Ny WCGPSR-aRe . walch may

t et r af | uoi@borsimyl Zaredhdign zrmieazs sblwlent], ar3t8mperatures of between

R

N, N - car bonyl di i m dazo osphrne
tetrachl oride, 1WtF optional Iy 30 with the addition of a base such as
pyr+di ne,

j. In order to prepare a compound of general formula I
15 wherein Ry denotes a Cj_g-alkyl group substituted by an

alkylsulphonylaminocarbonyl group:
Reacting a compound of general formula

Rz'
\N—A-Het-B—Ar—E , (IXX)

R
20 3
wherein

R3, A, B, E, and Het are as hereinbefore defined and
Ry' denotes a Cq._4-alkyl group substituted by a carboxy

group, or the reactive derivatives thereof, with a salt of
25 a compound of general formula

C1-3-Alkyl-S05-NHy {XX) .

The reaction is preferably carried out with a corresponding
30 reactive compound of general formula IXX such as the
esters, imidazolides or halides thereof with a salt of a
compound of general formula XX, preferably with an alkali
metal salt thereof such as a sodium salt, in a solvent such
as methylene chloride, ether, ethanol, tetrahydrofuran or



4- di met hyl am nopyri di ne, N-nethyl - norpholine or triethylam ne,

appropriately at tenperatures of between O and 150[err]C,
preferably at tenperatures of between 0 and 100[err] C

- 33 - However, it is particularly preferred to carry out the
reaction with a correspondi ng reactive conpbund of general formul a
XVIIl such as the esters, imdazolides or halides 5 thereof with an am ne

of general fordihetbflfoimamid®laterniemperatatels betwekthybeasdchbortde,

et her, ethanol e I L.onal Ln.t presence of a
tertiary orgaﬁ?gé%%E%Pl c%€g§¥€gég§ﬁ%%% n?%é%EEYS?HyF¥ and P@?iQOpropylam'ne
or N-net hyl - nor phol i ne, which may 10 sinultaneously serve as sol vent, at

t enper at ures OfnbEng%gﬁCtiﬁﬂé)&Hgkfgﬂ%a?%F%ginﬁéﬁg?%9béﬂ al. L SPRgL at ures of

bet ween 50 and 100[ err or prepar e a conpound of
general foPmul @PURS PRGN FUTh denhdyesoxyclcarhPkyl apbup, sabsylamime by
an al Kyl st pheInd afftAgsA N He PrevBeted durRBGCt hd0rda COIHY of
general formula [GEE n{ag,n ¥ N- A - He? - B- A - E%IXX)
R3 20 wher®F3ps ot gonventgonal protactingeILeupg ¥httlidre RNQ and
R2' denotes a K3i-cliedkiflg gifer sihestriehdtednby a car boxy group, or the
reactive derivatives thereof, with a salt of 25 a conpound of general
formul a Cl- 3- Al kyl - SO2- NH2 (XX) .

10 For example, the protecting group for a hydroxy group may

be the trimethylsilyl, acetyl, benzoyl, tert.butyl, trityl,
benzyl or tetrahydropyranyl group,

the protecting group for a carboxyl group may be the
15 trimethylsilyl, methyl, ethyl, tert.butyl, benzyl or
tetrahydropyranyl group, and

the protecting group for an amino, alkylamino or imino
group may be the acetyl, trifluoroacetyl, benzoyl,

20 ethoxycarbonyl, tert.-butoxycarbonyl, benzyloxycarbonyl,
benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group and for
the amino group the phthalyl group may also be considered.

The optional subsequent cleaving of a protecting group may,
> 25 for example, be carried out hydrolytically in an aqueous
solvent, e.g. in water, isopropanol/water, tetrahydro-
furan/water or dioxane/water, in the presence of an acid
such as trifluoroacetic acid, hydrochloric acid or
sulphuric acid or in the presence of an alkali metal base
30 such as lithium hydroxide, sodium hydroxide or potassium
hydroxide or by ether cleaving, e.g. in the presence of

iodotrimethylsilane, at temperatures between 0 and 100°C,

preferably at temperatures between 10 and 50°C.

35 However, a benzyl, methoxybenzyl or benzyloxycarbonyl group
may for example be cleaved hydrogenolytically, e.g. using
hydrogen in the presence of a catalyst such as



a solvent such as net hyl ene chloride;

or

The reaction is preferably carried out with a corresponding 30 reactive
conpound of general fornmula I XX such as the esters, imdazolides or
hal i des thereof with a salt of a conmpound of general fornula XX,
preferably with an al kal i netal salt tggreof such as a sodiumsalt,

her, ethanol, tetrahydrofura
- 34 - dlnethylfornan1de
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However, a 2,4-dimethoxybenzyl group is preferably cleaved
in trifluoroacetic acid in the presence of anisole.

A tert.butyl or tert.butyloxycarbonyl group is preferably

cleaved by treatment with an acid such as trifluoroacetic

acid or hydrochloric acid, optionally using a solvent such
as methylene chloride, dioxane, or ether.

A phthalyl group is preferably cleaved in the presence of
hydrazine or a primary amine such as methylamine,
ethylamine or n-butylamine in a solvent such as methanol,
ethanol, isopropanol, toluene/water or dioxane, at

temperatures between 20 and 50°C.

An allyloxycarbonyl group is cleaved by treating with a
catalytic amount of tetrakis- (triphenylphosphine) -
palladium(0), preferably in a solvent such as
tetrahydrofuran and preferably in the presence of an excess
of a base such as morpholine or 1,3-dimedone, at
temperatures between 0 and 100°C, preferably at room
temperature and under inert gas, or by treating with a
catalytic amount of tris-(triphenylphosphine)-rhodium(I) -
chloride, in a solvent such as aqueous ethanol and
optionally in the presence of a base such as 1,4-

he

er,

in



30 such as |ithium hydroxi de, sodium hydroxi de or potassium hydr oxi de
or by ether cleaving, e.g. in the presence of I odotri net hyl si | ane, at

t enperatures between 0 and 100[err]C, preferably at tenperatures

bet ween 10 and 50C. 35 However, a benzyl, nethoxybenzyl or

benzyl oxycar bonyl group may for exaineg%é'cleaved hydr ogenol ytically,
e.g. using é?ydrogen i.n the presence of a catalyst such as

- 35 - p RIS (RoR - 21 9ckags) v ahit teUparatunes Hogloreeret 2 rmid

et hyl acetate, joeet hyl f or mam de, di net hyl f or mam de/ acet one or glacia
acetic acid, optionally with the addition of an acid such as

hydrochl oric acid, at tenperatures bet ween 0 5 and 50[err]C, but

preferably at mg@gn il 0% enja d e of 1t
bar, pref ergbl y 3 bar gléﬂg ol et Ao %%z% glgé;lo}%%rfg;eylg at% t&rtlng
cl eaved in Sde SomeonaWhé%hdﬁ§enén@@@nﬂnymdﬂma§aterature, may

cerium(1V) amTD[beuthIatlIh@He mé@hoassléh&ﬁﬂtff&ﬁrtl?é TRIPH AR Q}Jéf” de,
acetonitrile or g%gnltrll /mater éenperatures bet ween and
€

50[err]C but moreﬂ&%ﬁ Bty PEP PSEﬁ?Feﬁi ef¢ribed in thefgampless

4- di met hoxybenzyl group Is preferably cleaved 15 in trifluoroacetic acid
'gPoLBe. 0 o of ortnry Poefanpe, 3 CobBRMRRY g oAl dorTaciiads
tr|fIuoroéHétlébtalnedch Geahydngchlcmrxespnnﬁ1HQNnunnﬂﬂeyw%ibhg1& salrvent
such 20 as m&BYE@H@eﬁEEHﬂ?%bQé%@&‘e? %r&{}ébg,f Eﬁa' yl group

resence o a2|ne or

Is preferably cleaved in th ﬁ a pr| ry anm ne
such, as met hyl SRFRESPondigghihie; o dkcohahutin éﬁhm@ﬂwe@f&ob\fehwdsoghnas

metffanol , 25° ehbepolle bs0PrORaASl, tol uene/water or dioxane, at
tenperatures bet ween 20 and 50[err]C.
15 A compound of general formulae IV, V, VIII, X and IXX used
as starting material is conveniently obtained according to
a process of the present invention.

A starting compound of general formula XI in which U

20 denotes a halomethyl group is conveniently obtained by
cyclisation of a corresponding ester which ig substituted
in the o-position by a suitable halogen atom and a
methoxyacetamido group, to form a corresponding bicyclic 2-
alkoxymethyl compound, optionally subsequent hydrolysis and

; 25 optionally subsequent amidation of a resulting carboxylic

acid with a corresponding amine, converting the
alkoxymethyl compound thus obtained into the corresponding
halomethyl compound, which can if necessary be subsequently
converted into the desired compound by means of a suitable

30 compound. If the cyclisation is carried out with a
suitable carbonic acid derivative, a starting compound of
general formula XI is obtained wherein U denotes a hydroxy,
mercapto or amino group.

35 A starting compound of general formula XIII is obtained by
cyclisation of a corresponding o-disubstituted ester,
followed by saponification of the resulting ester and



An al |l yl oxycar bonyl group is cleaved by treating with a catal ytic
anount of tetrakis-(triphenyl phosphine)- 30 palladiunmo), preferably in a

sol vent such as tetrahydrofuran and preferably in the presence of an
excess of a base such as norpholine or_1, 3-di nedone, at
tenperatures between 0 and 100[err]C préfé?ably at room tenperature

and under inert gas, or by treating wwth a 35 catalytic anount of
tris-(tripheny$phespheme)amixdat ior I9f the cehiboxdiyléc arid sbuseobtatnbdas
aqueous et hang)i@nd, corpeggzé&&g;‘ﬂg}/ dnffidhe presence of a base such as 1, 4-
- 36 - di azabi cycl o[ Z. 2. 2] oct ane, at tenperatures between 20 and
70[err] C The conpounds of general formulae Il to XX used as
starting 5 pEtElédhSresSUR OfididPyA@nknawBstieattheihi tgeasure, nay
be obtalneg by net hods known fromthe Ilterat%re,and nmor eover their
product i on”i s RRELTIMPY i (MREhRdagrose and obtaipgd byoFyekafipFéonacan

conpound of gaseredntartad a vila ithe torrelspandedgb)-oeade| ngneocoOREespondi ng
processes

nitrile which j . I.s_conveniently obtained b o_h
mih o " Cesdadtibnding SENERCERY YolBeRndo Pt CheCFSRyRF betnbY
chloride or brawidhtion LiSitoA thendesidedf cgrboxkglitoamiilaef | yendraVl 11, X
and I XX used form s%s%gyfjng material is conveniently obtained according
to a process of the present invention. A starting conpound of
general f&Prmula XI in which U 20 denotes a halonethyl group is

conveni ently aiMidihdihds of ¢kelkradt F8Pnfliad €0F! 6GPONGI NI BStSIgWRHED TS

substituted n the o-position hy_a suitapl e, hal ogen atom and a

ne&hpxyacetamqﬁ?inﬁuitQF§1P§kWﬁ&eEéﬁﬂésBBﬁdPﬁEabF%?chccgpventlonal

al Eﬁ"xyrret hyl  ceveds ,ff@ﬁt ie@aamlbn_yé byb&eguemhghéiﬂf@i‘dtﬁét(sji@_ﬂéﬁlt?ér optionally

subsequent am_dat i qn re ting carboxylic aci t .

cor r espondi ng s%%Sﬁg,tuggﬁséﬁ ?K‘S Ph§°Sl£13Pk%¥y?i‘ét?@?l%%?#oﬂrﬁiﬁfﬁfst‘b'ﬁddi ned

into the t9rr espoadigrgup and a nitro group, and optionally subsequent
cyclisation of the resulting o-diamino compound with a

corresponding carboxylic acid.

Furthermore, the compounds of general formula I obtained
20 may be separated into their enantiomers and/or
diastereomers.

Thus, for example, the compounds of general formula I
obtained which occur in racemate form may be separated by
25 methods known per se (see Allinger N. L. and Eliel E. L. in

"Topics in Stereochemistry", Vol. 6, Wiley Interscience,
1971) into their optical antipodes, and compounds of
general formula I having at least 2 asymmetric carbon atoms
may be separated on the basis of their physical-chemical

30 differences using known methods, e.g. by chromatography
and/or fractional crystallisation, into the diastereomers
thereof, which, if they occur in racemic form, may
subsequently be separated into the enantiomers as mentioned
above.

35
The separation of enantiomers is preferably effected by
column separation on chiral phases or by recrystallisation



hal omet hyl conpound, which can if necessary be subsequently converted
into the desired conpound by neans of a suitable 30 conpound. |If the
cyclisation is carried out with a suitabl e carbonic acid derivative, a
starting conmpound of general formula Xl is obtained wherein U denotes a
hydr oxy, mercapt o or am no group. 3538A-starting conpound of general
formula X1l is obtained by cyclisation of a correspondi ng

o- di subst it ut eirest an, optichdl{oxnedi by §6¢wﬁﬁﬁhﬁﬁ&@0&e@bthhg wegHl khng

t d b t
ami dat fon of t RREESAEbYyRPELYE: GUPRERRER ATRRFLAILY fcifs,2pg, FiSpond ng
am ne. Eatuhetﬁdréeramatnvdazth@remﬁrursaﬂmnhoﬂuLeWhunhtﬁerﬁs 5

posi tion by a wRiby! ogr gupso0dsobt Abnedl by EXF! IRkh8"cS2niges Bch che

converted, via the correspo I ng ox de i nt™o rrespon
hydr oxynet Hy| &8REBIAICARPeUnd s @mvﬁpwwn of thei daas&nrenm@rmesalt

desi red carboxihieudsi droflefionst be chus (@ilirdl b.g.10n the FhgigogpOUNds
of gener al fornﬁlae % VI | and X % as startlng
materials are bBEAFndd E?r%%%v%9$? tles* Wh%ﬁ%5d§ et fregxanprrogs may

reducinglan aLbéerEeﬁgﬁgrfrom tﬁéﬂﬁﬁrél%;?kﬁdrédm%racpeaﬂtsogrby an
optionally substitute am.no grou LO Qrou tio
psequent  QCESURFLYES Y oS T RBLITH iSRG EBnpofA
igr?gggggdkhg camzomyloptzmaxﬂy activeFanxd;zameneforhexampbeundheoD ganéral
formula | obt atnfgrﬁgﬁﬁaé'a?@axslecpaa{&}c?d é[xﬁi‘ %fb*é EQQ}&?H@% gd/ 81 3

di ast er eoner s e ¢conp eneral fofnu
oht aj ned mhlchtgkrbrtﬁrﬁaﬁmﬁnﬁﬁ%ﬁﬁ(ﬂaﬁkﬁnﬂqyﬂqs@paﬂaﬂéﬂ B?lQB met hods known

pet=se (see Ajééﬁ@ﬁ%r@ﬁl oW Hiel Autamidacid,’ IQ h?élb”ac1d and
St ereochem str Vol , WTey Interscience, . L into, theiy optical
anti podes, an 2d AGkd. "Examples of optlcally active alco ols
15 include for example (+)- or (-)-menthol and examples of
optically active acyl groups in amides include, for

example, (+)- or (-)-menthyloxycarbonyl.

Moreover, the compounds of formula I obtained may be
20 converted into the salts thereof, particularly for
pharmaceutical use into the physiologically acceptable
salts thereof with inorganic or organic acids. Examples of
suitable acids include for example hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, fumaric
£ 25 acid, succinic acid, lactic acid, citric acid, tartaric

acid or maleic acid.

In addition, the new compounds of formula I thus obtained,
if they contain a carboxyl group, may subsequently, if

30 desired, be converted into the salts thereof with inorganic
or organic bases, more particularly, for pharmaceutical
use, into the physiologically acceptable salts thereof.
Examples of suitable bases include for example sodium
hydroxide, potassium hydroxide, cyclohexylamine,

35 ethanolamine, diethanolamine and triethanolamine.



general formula | having at |least 2 asymretric carbon atons may be
separated on the basis of their physical-chemcal 30 differences using
known net hods, e.g. by chromatography and/ or fractional
crystallisation, into the diastereoners _ ,qthereof, which, if they occur
inracemc form may subsequently be separated into the enantioners as

nment i oned oye, e s paratlon of enantjoners is preferably

ef fected by ﬁgcéiﬁﬁ%ggeﬂﬁ?gi?ﬁﬁg Ch&ine ﬁﬂﬂﬂﬂﬁ?éﬁ Ay Federpdt flommedesi on
38 - f r ofn andophecaklys athemﬁdian&ntvaimaww pacipeit iwst.n ahus,
optically acti a he . ctl at ed

dgl’l vat i zes t hié?golf;’giﬁ#) gﬂﬁgghgfp&&\l/%%% ]'?oor"ﬂrrga r}d "Vthsegletlé1 g’r \é\‘7§t Pves such
as e.g. estersCyrRNANgHRYP WRI® Y#&#ahiewmnﬂﬂnmaﬂﬁﬂ@@u@¢odandsséparat|on of
the d'aSte@ﬁonﬁféﬁaﬁﬁﬁé the ofﬁé%tgéhﬂguﬁ&% dfﬂg u%o%ﬁh?hnﬁdan

ree an IpOSES

t he basis of heit different. solubi i es, '
may be re?%%@%@@?oﬂ#tfb‘%n%‘tﬁ’]e ey éof‘l’éltelr@l%Et depptes anderivatives
by the action labﬁvmam)e @ﬁ@ﬁbsanﬁathécﬂéafbﬁeﬁg c&memimﬁéﬂs agid ve

acids are, for exa f.or ns _of tﬁrtarlc acid, and

di benzoyl tartaric B nilé)Y%lio%‘?glocally atc&e‘ﬁtatb&ﬁ geltsathgrentl havacvaluahhael i c
aci d, c anbtuaisuA qublooy ioalc iphopgirttians, Cpamtdcuaaﬂayt aCtﬁﬁbﬂbﬁﬁd

| di || | coh 15
Scanpl ¢ (1C GriRYIRLEr Shedlt o ehedh b Br8lRuing shcthtenaly,
groups in am dedne ragndicn Jfrdleltorefxarf]ﬁleet on) repatéd) se:emndaypmtyeasdssnyl
Moreover, the fUPYNAS, Pf tf I 'urBREﬁhB@deBMFPer?aCO@%(?%&deént0 the

sal.ts thereof articul ar or har naceut | cal use
physi ol ogi cal IEAC % pkab| otor R 1a§dt RaFeer ¥ in vhbtghnictew compeurds

aci ds. Exanpl emicif as fcuiexaipd eathds cbmpbufe 6£rE%ﬁ§Pé epgydrochloric

aci d, ydrobrqg_} C_ aci (1 5@ phﬁl’l C acl g g phoric acid, fumaric 25
acid, suct?ni SEMLFANeUS Y 2dEQ, DaVEr RcShight P&]F}]%W‘Ery effRe Rl eic
aci d. | ehahalibidayte talggmgwtchorrpounds of formula | thus obtained,

if they contain a carboxyl group, may subsequently, if

For example, the following compounds:

20 A

2- [N- (4~amidinophenyl) -aminomethyl] -benzthiazole-
5-carboxylic acid-N-phenyl-N- (2-carboxyethyl) -amide,

B = 1-methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-
5-yl-carboxylic acid-N-phenyl-N- {(3-hydroxycarbonyl-
P 25 propyl) -amide,

C = 1l-methyl-2-[(4-amidinophenyl)oxymethyl] -benzimidazol-
5-yl-carboxylic acid -N-phenyl-N- (hydroxycarbonyl-
methyl) -amide,

30

D = 1-methyl-2-[N-(4-amidinophenyl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
hydroxycarbonylethyl) -amide,

35 E = 1l-methyl-2-[N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -
N- (hydroxycarbonylmethyl) -amide,



30 desired, be converted into the salts thereof with inorganic or
organi c bases, nore particularly, for pharnmaceuti cal use, into the
physi ol ogi cal ly acceptable salts thereof. Exanpl es of suitabl e bases

i ncl ude for exanple sodium hydr oxi de, potassi um hydroxi de,

cycl ohexyl am ne, 35 et hanol am ne, dlethanm%ﬂnhe and tri et hanol am ne.

- 39 - As al ready nentioned, the new conpounds of general formula

| and the salts thereof have val uabl e properties. Thus, t he conpounds

of general formul-a h_waehshnoE dengt up. ar ua
i nternedi ate products for?l 2" é?qu §ﬁ1&1%%ph?ﬁ%fﬂ%8ﬁggdﬁ>s gﬁl %'
formula | and the ce&ﬁe&uﬁa§ 6?16 eph¢nY¥ﬁNhﬂ2rGIHMﬁﬂﬁmazd&—denotes an

RbNH- C(=NH) - group gndethglgauhgagrgndthe st ereoi soners and t he
phyS|oIog|q9IIy acceptabl e salts thereof have val uabl e phar macol ogi cal

properties,” particularly a thronbin- 10 inhibiting effect, an effect of
prol ongi ng theGt kr obinethyl- 2PHNE(andmﬁalméﬁménﬁxygamﬂﬂamgtHyl]reIated

X P factor 1 x, PpaRtAraRio S By b B G Y ORI Ry Beva e -

such as for exanplehYﬂﬁosﬁﬂ@nbmmybétH?kWﬁHmadHS 15 sinultaneously al so have
a slight inhibitory effect on thronbocyte aggregati on. For
exanpl e, the follow ng conpounds:

2- [ N- (4- ani%i nwﬁﬁ%nwyeaﬁi%%@h@ﬁ]fcblekzwmufamltéuelr effects Bncahiroxphinc
aci d- N- phenyl - N- ( 2- eandoxyet hyl ) - am de,
1 met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - ben2|n1dazol

5-yl - car boxyl i ¢ aci d- N- phenyl - N- (3- hydr oxycar bonyl - 25 propyl ) -am de,
C > 1-net hyl Matéﬁiahsd|nmmuymdgd%xﬁﬁmhmbh b@ﬁibﬁhdagpbod

oSO g e R MMILERURN spne) . neRELEY hoL 0o
15 Marburg
Diethylbarbiturate acetate buffer, ORWH 60/61,
Behring Werke, Marburg
Biomatic B10 coagulometer, Sarstedt

20 Method:

The thrombin time was determined using a Biomatic B10
coagulometer made by Messrs. Sarstedt.

. 25 As the test substance, 0.1 ml of human citrated plasma and
0.1 ml diethylbarbiturate buffer (DBA buffer) were added to
the test strip prescribed by the manufacturer. The mixture
was incubated for one minute at 37°C. The clotting
reaction was started by the addition of 0.3 U test thrombin

30 in 0.1 ml DBA buffer. The time is measured using the
apparatus from the addition of the thrombin up to the
clotting of the mixture. Mixtures to which 0.1 ml of DBA
buffer were added were used as the controls.

35 According to the definition, a dosage-activity curve was
used to determine the effective concentration of the



benzi m dazol - 5-yl - carboxyl i ¢ aci d- N- phenyl - N- ( 2-
hydr oxycar bonyl et hyl ) - am de, 35 E =

1- net hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -
benzi mi dazol - 5-yl - carboxylic acid-N-(2-pyrigyl)-
N—(hydroxycarbonylnethyl) am de,

40 - | ; 4- di h I L]:b imd l - 5-
yl - carboxylic aC|%F%$g gﬁ§f3%+ (%ﬁi g&pg%enﬁ égt Lh Eﬂé'?? aﬂ@ T -am de

and 5 (xtmej;$md¢qblézQGmgaxaﬂﬂwthOphenybptaainonethyI]
benzi m dazol - 5-yl - carboxylic aci d-N-(2-pyridyl)-N(2-
hydr oxycar bonyl et ) -am de 10 were investigated as follows for their
effects on thrB® %%ble which figlgews ContaINEtﬁgﬁaFQSUItﬁl5@%@§=fron1hunan
citrated bkood. Test thrombin (bovine), 30U/ m, Behring
Werke, 15 Mar burg Flpfhvlharhlturate
acetate buffer, ORWH 60/61, Substance TheerbHy Y#ike, { Mar bur g
Bi omati c B10 coagul oneter, Saist edt 20 |Met e, in pm)The|thronbin tine
was determ ned using a Bionmatiic B10 coagglone? made by Messrs.
Sar st edt . 25 As the test sybstande, 0.1 m of Wuﬁ&n citraged plasma and
0.1 m diethylbarbiturate buffer (DBA buffler) werg gadded to the test
strip prescribed by the manufacturer. The Jm xture was i n¢ubated for one
mnute at 37[err]C. The clotting € react|ion was9s#&rted by|the addition
of 0.3 Utest thronbin D 0.03

E 0.09

F 0.03

G 0.03

By way of example, no acute toxic side effects were

observed when compounds A, D, E and G were administered to

rats in doses of up to 10 mg/kg i.v. The compounds are thus
10 well tolerated.

In view of their pharmacological properties the new
compounds and the physiologically acceptable salts thereof
are suitable for the prevention and treatment of venous and
15 arterial thrombotic diseases, such as for example the
treatment of deep leg vein thrombosis, for preventing

“\‘;«‘/

reocclusions after bypass operations or angioplasty
(PT(C)A), and occlusion in peripheral arterial diseases
such as pulmonary embolism, disseminated intravascular

20 coagulation, for preventing coronary thrombosis, stroke and
the occlusion of shunts or stents. In addition, the
compounds according to the invention are suitable for
antithrombotic support in thrombolytic treatment, such as
for example with rt-PA or streptokinase, for preventing

25 long-term restenosis after PT(C)A, for preventing
metastasis and the growth of clot-dependent tumours and
fibrin-dependent inflammatory processes.



30 in 0.1 mM DBA buffer. The tine is neasured using the appar at us
fromthe addition of the thronbin up to the clotting of the m xture.
M xtures to which 0.1 m of DBA buffer were added were used as the
controls. 35 According to the definition, a dosage-activity curve was
used to determne the effective concentratﬂ@n of the

41 - substance, i.e. the concentration at which the thronbin

tinme i s doubl eThenpasedewrequihedcontacthieve such Hme efdlelct vki ch fol | ows

ffgéalns the r§§BEB§r§8Eng 051 to 30 mg/k [Hgﬁﬁferaji %b§t@BC§0 mg7ﬁ5°”b'”

A byodntravenous route, and 0.1 to 0 mg prefgrgbly 0.3
E 90350 mg/kg by oral route, in eaéﬁ case admlnlsQegéd 1to 4
G 5 pipss a daypy fgy %hl%wﬁﬂ%gern&%wgpp&%ﬁé elfdéogméet;

wer e obserpeépwea seﬁaﬁaﬂdg u% t£he Eirwuhtcidwmﬁya%m Foginal aded
rats i n doses of

u conpo nd ds ar hus I
Lol erated - Sbeifngfiy i¥ender ieH Rt Batare Fopetphee® nitfhupne
conpounds and bhemphyslnénglcam¢qnzmmnqmaﬂﬂnrxaﬂawanﬁdemedﬁluentareesthabIe

for Lhe Prevenyi on 80 LERLIRN MrdRL0NR ALl iR bR aLa i gEbOt ¢

di seases, such as for
t hr ombosi 0 f ofepltolene rfgagnesfrlémcﬁﬁwm mlafwibty@ygr@ged@neon@brlc

angi opl asty  ac{FT(£A Yar O OLE) Ll%li%}: i de?:@'r’/@&?xraﬁblar tﬂgﬂei‘/gﬂ SEPSES
i sm_ di ssem ate i.ntravascul ar 20 coagul atiop, for

such as pulnnnar% ?bol
preventing cor $RREY/ EAFBRbOLI vatar/aRlvatdyleneglycode| BEPBKLS egﬁﬂﬁ?é'or
steats. In addtétphstédeyl alcohol, carboxymethylcellulose or fatty
substances such as hard fat or suitable mixtures thereof,
15 to produce conventional galenic preparations such as plain
or coated tablets, capsules, powders, suspensions or

suppositories.

The Examples which follow are intended to illustrate the
20 invention:



conpounds according to the invention are suitable for antithronbotic

support in thronbolytic treatnent, such as for exanple with rt-PA or
strept oki nase, for preventing 25 long-termrestenosis after PT(CA, for
preventing met astasis and the growt h_of5clot-dependent tunours and
fibrin-dependent inflammatory processes.

- 42 - T JS iég% to achi eve such an effect is
appropriately 0. ?@ggﬁﬁﬁgﬁ%grgﬁﬁeferably 0.3 to 10 ny/ kg by

i ntravenous route, and 0.1 to 50 ny/ kg, preferably 0.3 to 30 ny/ kg by

oral route, |nygpSds L i : t 5 tlqes.a day. For this
pur pose, the 2%npoun§§§§ﬁ SN%%J éﬁ%ﬁgiéh‘prg%agéd&%éﬁkﬁ ?ﬁﬁga}W5¥§i nventi on
may be for nul A¥ermined gisidichnol varget Isdd imat bedt hdatast pvedsoedtipces,
With one 5 QedB¥e. IHEMeXk DB aGR!.Mi €r's and/or diluents, e.qg.
with corn starch, |actose, glucose, mcrocrystalline 10 cell ul ose,
magnesi um st earate, polyvinyl pyrrolidone, citric acid, tartaric acid,

water} w?terﬁz?hﬁﬂmTA mﬁﬁ&ﬂbﬁﬁdﬁﬁ%rleectfoﬁgkﬁ?/ﬁﬁé?iéﬁ%ctfa ?f $F?ions)
wat er / pol yet r eneglycol ,  , . cetylstearyl al coho
carboxynethylcéﬁ?gﬁﬁ%%%6¥a’aggébexa EéSStﬁﬁceghgﬂ%% YLSeErY %24t &/ suitable

m xt ures ther 898-31% t{@9%1dduce conventi onal gal enic preparati ons such as

pl ai n 1@r coated tablets, capsules, powders, suspensions or
suppositories, The Exanples which follow are intended to illustrate
the 20 invent EXgmple 1 - 43 -
Prelimnary remarks Unl ess otherw se specified, the Rf values were
al ways et erm ned ysi ol ygramsilica gel plates produced b

gﬁy g—hetﬁbe-z—%z-qg-gmiggnophenyl)etﬁgl]fgmidazé%4,5-b]— Y

pyridine-é6-carboxylic acid -N-phenyl-N-(2-
15 ethoxycarbonylethyl) -amide

a) Methyl é-methyvlamino-S5-nitro-nicotinate

1.6 g (7.4 mMol) of methyl 6-chloro-5-nitro-nicotinate (see
Bernie et al. in J. Chem. Soc. 1951, 2590) were stirred in
20 20 ml of 40% agueous methylamine solution at room
temperature for 30 minutes. The reaction mixture was then
diluted with ice water, the yellow precipitate formed was
filtered off and dried.
Yield: 1.2 g (80 % of theory),
25 Ry value: 0.66 (silica gel; ethyl acetate/ethanol/glacial

acetic acid = 90:5:5)

b) Methyl S-amino-6-methylamino-nicotinate

To a solution of 3.1 g (15 mMol) of methyl 6-methylamino-
30 5-nitro-nicotinate in 100 ml of ethanol/dichloromethane
(3:1) was added 1 g of palladium on charcoal (10%) and the
resulting suspension was hydrogenated at room temperature
under 5 bar of hydrogen pressure for 1.5 hours. The
catalyst was then filtered off and the solvent was
35 distilled off in vacuo. The crude oily product obtained

was further reacted directly.
Yield: 2.4 g (92 % of theory),



5 Messrs. E. Merck of Darnstadt. The EKA nmass spectra (el ectrospray
mass spectra of cations) are described, for exanple, in "Cheme
unserer Zeit 6, 308-316 (1991) 10 Exanple 1

3- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ]-i m-dazof 4, 5-b] -

pyri di ne- 6- carboxylic acid -N-phenyl-N-(2- 15 ethoxycarbonyl et hyl)-am de
a) Methyl 6- Y. 0-@ t ot | nat t hyl
6- chl or o- 5- nrfé n?g% |nat£4 g 11 d%% r%tgy%taéFga?ﬁ9§Fﬂ%ﬂ§%*g%§%§f%931,
2590) were stirred in 20 20 md xﬂ 140% aqueous net hyl am ne sol ution at room
tenperature for 30 mnutes. The reaction m xture was then diluted with
I ce water, the yellow precipitate fornmed was filtered off and dried.
Yield: 1.2 g (ebh Met £ Dyd 6

acetate/et@@nog/géé¥%£%m;no nlgotigaﬁe i acetlc aC|dm:‘90 5:5) b)
Met hyl 5-am no-6-ne am no-ni cotl n To a solution of 3.1 g (15
mvbl ) of net hyk %Oh%mma@ﬁ -6 30 (15 mMOrlé efcartilhacranepheny ki pegpionic

et hanol / di chl og@i@t Pangs m1 ofﬁ IpHoMae %@@Qﬂh}dgoﬁﬁrﬂﬁWé‘é“th'i&&P w1y coal
nated at _.room

(10% and the sultin penS|on

t enper at ur e Lﬁ\d&' fs \gaﬁi“@%éﬁ 6?011‘3 R Firygd for

cat al yst was timrmimhttﬁ@t (}fdon&lﬁénfpfé&atﬁlréent Thes Ghe ﬂhﬁdaidm@fﬁas n

vacuo. T r.odu af abt ai s_furthe [ directly.

Yield 2. H,% \'E]ZX%}? J}/tflﬁea()r%/ ution or}_eg 3 g 13 mltloﬁ St h&tAs fds -amino- 7,

- Rf vaI @eneﬂlmmmdﬂmq;ematet Hypl 25cwlavE/ éimelay) Zormamide and
heated for 3 hours to 100°C. After the removal of the

a solvent in vacuo the crude product obtained was taken up in

ethyl acetate, the organic phase was washed with water and
15 after drying over sodium sulphate it was again freed from
solvent. The residue obtained was purified by flash
chromatography (silica gel; gradient: dichloromethane to
dichloromethane/ethanol = 19:1).
Yield: 2.1 g (50 % of theory) of beige solid
20 R¢ value: 0.54 (silica gel; ethyl acetate/ethanol/ammonia =

90:10:1)

d) _Methyiyl 3-methyl-2-[2- (4-cyanophenyl)ethyl] -

imidazo[4,5-blpyridine-6-carboxylate
25 A solution of 2.0 g (5.9 mMol)of wmethyl 5-[2-(4-

cyanophenyl) ethylcarbonylamino] -6-methylamino-nicotinate in
50 ml glacial acetic acid was heated to 100°C for one hour.
After removal of the solvent the residue was taken up in
dichloromethane, washed with sodium hydrogen carbonate

30 solution, dried with sodium sulphate and the solvent was
distilled off again.
Yield: 1.7 g brown solid (89 % of theory),
Rf value: 0.50 (silica gel; ethyl acetate/ethanol/ammonia =

90:10:1)



90 :10:1) c) Methyl 5-[2-(4-cyanophenvl)ethyl carbonylam nol- 5

6- met hyl am no-ni coti nate A solution of 2.6 g (15 mwl) of

3- (4- cyanophenyl ) propi oni c acid in 25 m of absolute tetrahydrofuran
was mixed with 2.4 g (15 mwl) of N, N -carbonyldiimdazole and stirred
for 20 nminutes at roomtenperature. “TA&n-the i ni dazolide was 10 mi xed
with a solution of 2.3 g (13 nwbl) of nethyl 5- am no-
6- met hyl ani no- &l catMabhwl il )f heat ed for

3 hours to 100mw£9054\f,5e5415 cﬁfﬂ@-"aﬁfb e aci30! VENt in vacuo the
crude product obtalned was tate, the organic
phase was washBdS@ivhiqat ef %n% 35‘1QﬁmM91khqﬂrmyﬁhwérBSm@m@Nﬂsakﬂhaﬂe it

was again freedyahéphenyl Ot WeNt - 16H3%dd%ﬂ @HQHQBEQHH%Q—Wa%aEBBkQEQerXn

flash hr o ogr aph I ca r dlent di chl or onet
di chl or onet anggétﬁg %?ghéqgi Was <¥%f 2 Pdutiono®st 1t Redr yjitbiupei ge
solid 20 Rf vaydeoxdé&4idf sid inda vgfﬂer %Idwlstacr&teat ot hanﬁbb@mel 2oom

?21d;go%£ 5- b]pfﬂ%dkgém% caF@%q§ﬁ2¥e“%%I K's aggﬁhg?éla By%g?@lnﬂél)of

met hyl 5-[2-(4water, the alcohol was dlStllled off and the aqueous phase

cyanophenyl) ethyd carbogylamm t'h 1 l n f@' goLingt %1cat10 O
gl aci al acetlc aci d was_heate C one “hour EUWéF renoval
of the soffentdthite dyrdrpehies 1{cma@uauilultshsenmlxt:ua,trecwmar entraahed sewéealwi th

sodi um hydrogafme?er heinad ei&@uo&%lniéfthaﬁe/%tﬁlgnmt r('95953“ ughSubp ?é%f? and the

I t was dIStI||e of f Yi rown so 89 % of
fﬁegfg) 69 ?1%$c§°8éPm éPﬁ?PaﬁéeﬁageFE?h%ﬂb?¢%ﬁn%mﬁa =
90™70: 1) dlstllled off. - 45 - e)

3-Methyl -2-[2 ano n |L= o _

i m dazo[ 4, 5- bﬁé%?%%l%%a6g'§eé %PilQCKEO % of Bheetyvition of 3.2 g (10
mvbl ) of h@thyhf3&ﬁemhyW-28[Zs@11ca gel; ethyl acetate/ethanol/ammonia
cyanophenyl)ethyl]-inidazo[4.§-8bpxg[g;ne-6-carboxy|ate in

f) 3-Methyl-2-[2- (4-cyanophenyl)ethyl] -imidazo[4,5-b] -

pyridine-6-carboxylic acid-N-phenyl-N-(2-ethoxycarbonyl-
20 ethyl) -amide

A solution of 2.0 g (6.5 mMol) of 3-methyl-2-[2-

(4-cyanophenyl)ethyl] -imidazo [4, 5-b] pyridine-6-carboxylic

acid in 100 ml dichloromethane was mixed with 20 ml thionyl
chloride and refluxed for 2 hours. After the liquid

I\ 25 components had been distilled off the crude product was

“ taken up twice more in dichloromethane and the solvent was
distilled off each time. The crude acid chloride thus
obtained (2 g) was suspended in 100 ml of tetrahydrofuran
and mixed with 1.2 g (6.5 mMol) of N-(2-ethoxycarbonyl-

30 ethyl)aniline. Then within 5 minutes 0.73 g (7.2 mMol) of

triethylamine were added dropwise. After 1 hour's stirring
the solvent was distilled off in vacuo, the residue was

taken up in ethyl acetate, the organic phase was washed
with water and dried with sodium sulphate. After

35 distillation of the solvent and flash chromatography
(silica gel; dichloromethane to dichloromethane/ethanol =
49:1) the desired compound was isolated as a brownigh oil.



5 150 mM methanol was m xed with a solution of 1.5 g lithium hydr oxi de

in 20 M water and stirred for 24 hours at room tenperature. Then the
m xture was diluted with 50 m of wat er, the al cohol was distilled off
and t he aqueous phase was washed wi t-hggt hyl acetate. After
acidification with 10 dilute hydrochloric acid the mxture was extracted
sever al aw §hgdjc r h hanol (9:1), the organic

phase was drled m?th gogl n?gglgng%eégﬁépfte sol vent was distilled

of f . Yi el B valuer Hei4fe é%ﬂilcFa( g2 (20 @rclwaeecyyatgsetmmh/amomss_
(silica gel; ethyl acetate/etbgngbégrnnnla 50: 45:5)
f) 3-N@thy|-2-[2-(4-cyanopheny|)ethy | -i m dazo[ 4, 5-bl -

pyri di ne- 6-car boxlic aci d-N phenyl -N-(2-ethoxycarbonyl- 20 ethyl)-am de

A solution ®»f &)03 gMéﬁhﬁlnbbuz Qi—ﬁmi&iﬁgih l'eth 1 -1m1dazo 4,5-b] -
(4-cyanophenyl Q LL H Sgr 00Xyl acrd 1n 100
m di chl or onet orlde and refl uxed

for 2 hours. oxyha 2%l ) camiptent s had been distilled off the
crude product ta I t hane, and, t
so:JvenIto vvag Wag di St 3 5‘% ?#Pe%%mhgﬁér?é{ Ihzg [%Ir 32 %ﬁpgﬁ%f‘»?aghﬁﬁé
obt ai ned (2 g)lm&@a%‘aﬁ)eﬂdblp}’lhlqw-rﬂ asirhostyrldley dcdfuNaphenyl aNd (24 xed
with 1.2 go(6.ét éafﬁoéyigag%ﬁp Qﬁpgﬁ%% S%Qrfghh¥££8nibbng ogThen

within 5 m nutes triet am ne were

dropwi se. AfteFt fia%%rg%t‘élﬁfi%# r’rglth h}{d%-’@gm FEAPTAAS BPEL 16| beups Einst
vacuo, the resatdu@wvamd thérlkan rion tetigeratacet aheilt A8 ﬁéﬁénseai?@fﬁg Was

was hed er. and |ed th ) um_sul phat e. ter
di §‘t| |l ation 'Pa'%,?% s]blcflm‘?ﬁ#jCi %b"é’nﬁ‘?‘&ﬁr gﬁ}{?r ¢ r?'g?’l"‘?%‘éa@}él’
d|chIoronethaﬁEhQM)th&ﬁﬂqﬁvnmath&nekbmhaﬂdbd-off 8Be 1pilWerdesdiedvgonpound
was i sol aged i 46
TS Ao B a1 of Apsolute ephanol and miged with 3.6/9
thyI acet at e/ @(Mﬂ& Jargforimnoaium carbonate After 90hda@rd)the s&lvept
3- Met hyl - 2- [ 2-vefls i St iNORIEBED Sl Wdcuo] €8&0E4uda Phroduct obtained was

purified by flash chromatography (silica gel; gradient:

dichloromethane/ethanol 19:1 to 4:1) and evaporated down
20 again.
Yield: 1.6 g of beige solid (80 % of theory),
R; value: 0.30 (silica gel; ethyl acetate/ethanol/ammonia =
90:5:5)

L 25 Example 2

&
€

3-Methyl-2-[2- (4-amidinophenyl)ethyl] -imidazo[4,5-b] -
pyridine-6-carboxylic acid-N-phenyl-N- (2-
hydroxycarbonylethyl) -amide

30

A solution of 535 mg (1.0 mMol) of 3-methyl-2-[2-(4-
amidinophenyl)ethyl] -imidazo [4,5-blpyridine-6-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide in 10 ml
ethanol was mixed with 5 ml of 2N sodium hydroxide solution
35 and stirred for 2 hours at room temperature. Then the
mixture was diluted with 10 ml water, the alcohol was
distilled off, the aqueous phase was washed with 20 ml



pyri di ne- 6-car boxylic acid-N phenyl - N-( 2- et hoxycar bonyl et hyl ) - am de
1.8 g (3.7 mwl) of 3-nethyl-2-[2-(4-cyanophenyl)ethyl]-

i m dazo[ 4, 5-b] pyri di ne- 6-car boxylic aci d-N phenyl -N-(2- 10

et hoxycar bonyl et hyl )-am de were stirred i n%f? 100 1 of et hanol
saturated with hydrogen chloride for 16 holrs first at O[err]C and
then at roomtenperature until no nore starting material could be
detected by th‘?ﬁ'[%)Y%y%?e%‘F%nﬁ%gﬁwled withheenceatgeitednhydaoctilotiilcl ed

off, the oily aesddushadsugdn tRkaledirdd) fhpdunel waksphebepethang! 1and

m xed with 3.6 R (3f(79 n%érblg of ni um car bonate. After 4 hours the
sol vent V\%as d?%’f'fll? dVuE%e iGF > the crude product obtained was
purified by fl¥shldhrammtmgr €phys (o Idheargel,; gradi ent:

di chl or onethang/ Ql 41951 4:.1) d evapprat ed doywn .20 _again. .
Yield: 1. 6gg i %?8‘%3&'?8 (ggl%céfggg(ao?ﬁff acetﬁe),\\)%}l?e“.o TR ita
gel ; ethyl acetate/ethanol/arfforbi:®) 90: 5: 5) 25

Exanpl e 2 o, - +(44- am di nophenyl ) et hyl ] -i m dazol[ 4, 5-b] -

pyri di ne- 6-car bzoég/"{%?%gya;ci (gr-?[hol-zbs(ﬁgnyl -N-(2- hydr oxycar bonyl et hyl ) - am de
30 A sol UM Gperdauit ((M+Gn ol y79f 3-met hyl - 2-[2- (4-

am di nophenyl ) et hyl ]-i m dazo[ 4, 5-b] pyri di ne-6-car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl)-am de in 10 m et hanol was

m xed Wi th0o5 mExampl2N3sodi um hydroxi de solution 35 and stirred for 2 hours
at roomtenperature. Then the m xture was diluted with 10 mM water,

t he al cohol was distilled off, the aqueous phase was washed with 20 n
- ?_%, - dt-Met hydeRat[@ -did amd ddnbphenyd } &tlrphLeivhi dd e[Sy ochl ori ¢
acit, whereup pn,lgg Sigred _ : ecipht d,i _ ;5 the form of
white crystal %ﬁ dq%i Igl %@ gggBBHQ?JIQZ%laé/ocg‘?e@hg%r%feldY@ N Zalve: 0. 23
(silica gel; é‘Fﬁ?PxXGGF&PBVé?ﬁHMg? +amidearhydrochloride 90: 5: 5)
C26H26N603s (470. 54)

Prepared analogously to Example 1 from 3-methyl-2-[2- (4-

cyanophenyl) ethyl] -imidazo [4,5-blpyridin-6-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide,
methanolic hydrochloric acid, methanol and ammonium
20 carbonate.
Yield: 75 % of theory,
CogHy7N703 (485.55)
Ry value: 0.31 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)
S/ 25 EKA mass spectrum: (M+H)+ = 486

Example 4

3-Methyl-2-[2- (4-amidinophenyl)ethyl] ~imidazo[4,5-
30 blpyridin-6-yl-carboxylic acid-N-phenyl-N-
ethoxycarbonylmethyl-amide~hydrochloride

Prepared analogously to Example 1 from 3-methyl-2-[2-(4-

cyanophenyl)ethyl] -imidazo [4, 5-b]l pyridin-6-yl-carboxylic
35 acid-N-phenyl-N-ethoxycarbonylmethyl-amide, ethanolic

hydrochloric acid, ethanol and ammonium carbonate.



Mass spectrum (MtH)+ = 471 10 Exanple 3
3- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] -i m dazo[ 4, 5-
b] pyri di n-6-yl -carboxylic acid-N(2-pyridyl)-N(2-
met hoxycar bonyl et hyl ) - am de- hydrochl ori de 4%y - Prepared anal ogously to
Example 1 from 3-net hyl -2-[ 2- (4-
cyanophenyl’) et yLh 4. 'gaéogé,éhgbpﬁridin-6-y|-carboxy|ic
) - n? - met

aci d-N-(2-pyridy N- oxycarbonyl et hyl ) - am de, met hanol i ¢
hydrochl ori ¢ afedH28¥sRandA84rn86anmoni um 20 car bonat e. Yield: 75 % of
t heory, 6 03 (485. 55)- . Cvalue: 0,31 iJica gel: eth
acet at e/ et hano FE%%%%?H.é’igsgggllca gé?’ é%%¥$589ﬁgggé?ﬁéha%%gﬁﬂgg%nlg
spectrum (MrH)+ = 486 Exaopie: 3)
3-Met hyl - 2-] 2- (4-anm di nophepyl )ethyl ]-jmdazo[ 4,5- 30
b] pyri di n-64-yl 5B, BBgS P eabing Hﬁé’%ﬁﬁ iy
et hoxycar bonyl net hyl - am de- hydr ochl ori de Prepar ed anal ogously to
Exanmple 1 f ronﬁg- Esigylé 2-[2-(4-
cyanophenyl ) et =t dazo[ 4, 5-b] pyri di n-6-yl -carboxylic 35
aci d- N- phenyl - N- et hoxycar bonyl net hyl - am de, ethanolic hydr ochl ori c
acid, ethanol gngeaRYPDLhLUM CaX DORAEE cohenvl) ethyvl] -imi -

8 Yield: 84 %:[)? %eory, ?‘p ené?ﬁztsﬁe&elinigz?géf"s Rf val ue:

- 48 -
0.44 (silii®a gelPYEifin-acEl atarkerakist /agufii-phenyl-N- =
50:45:5) 5 EKfAyapesy&pesdhiylhe {if)anrdeidydrochloride

A

Prepared analogously to Example 2 from 3-methyl-2-[2- (4-
amidinophenyl)ethyll -imidazo{4,5-blpyridin-6-yl-carboxylic
15 acid-N-phenyl-N-ethoxycarbonylmethyl-amide-hydrochloride
and sodium hydroxide solution.
Yield: 85 % of theory,
Cys5HoygNgO3 (456.51)
R, value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia
20 = 50:45:5)

EKA mass spectrum: (M+H)*t = 457

Example 6

[ 25 2-[2-(4-amidinophenyl)ethyl] -3-methyl-6- (2-methoxycarbonyl-
2,3-dihydroindol-1-yl-carbonyl)-imidazo[4,5-b]pyridine-
hydrochloride

Prepared analogously to Example 1 from 2-{2-(4-

30 cyanophenyl)ethyl] -3-methyl-6- (2-methoxycarbonyl-
2,3-dihydroindol-1-yl-carbonyl) -imidazo[4,5-b]lpyridine,
methanolic hydrochloric acid, methanol and ammonium
carbonate.

Yield: 20 % of theory,

35 Cy7HpgNgO3 (482.54)

R, value: 0.30 (silica gel; ethyl acetate/ethanol/ammonia

N



Exanpl e 5 3- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ]-i m dazo[ 4, 5- 10

b] pyri di n-6-yl -carboxylic aci d- N-phenyl -

hydr oxycar bonyl net hyl - am de- hydr ochl ori de Prepared anal ogously to
Example 2 from 3-net hyl - 2-[ 2- (4-

ani di nophenyl ) et hyl ] -i mi dazo[ 4, 5- b] pyri dirn#8- gl - carboxylic 15

aci d- N- phenyl - N- et hoxycar bonyl net hyl - am de- hydr ochl ori de and sodi um
hydr oxi de sol uti on. Yield S5@AMWDf t heory, C25H24N603 (456. 51)

Rf val ue: 0.19 ilica eth I ate/ t hanol / ammoni a 20
= 50: 45: 5) @K‘Aaﬁﬁs %‘b‘é%‘f n{’ﬁf}u *693457 Exanple 6 25

2-[2-(4-am di nophenyl)ethyl]-3- nethyl 6 (2- met hoxycar bonyl -

2, 3-di hydroi ndgl - 1-yl -car bonyl ) -i m dazo[ 4, 5- b] pyri di ne- hydr ochl ori de
Prepared analo%%%@?%—tz Exanple 1 from2-[2-(4- 30

cyanophenyﬂgethyl] 3 met hyl - 6- ( 2- nethoxycarbonyl

2, 3-di hyd dol y@g qQﬁﬁ{ e I
hydroLhYo;?Lnagl tﬁﬂ%o %F%gﬁ nmon| 13-k &ﬁgnqz carbg§9F3n026C96of
theory, 35 CZ?!—@ﬁ@IBb}BdJ(GBEd%l y1-aarhesyvid:- 1@1§elze§i4|/ ﬁcQ]BEFldéflﬁyl

acetate/ethanoh APYOR Sride
50: 45: 5) KA mass spectrum (MH)+ = 483

10 Prepared analogously to Example 2 from 2-[2-(4-
amidinophenyl)ethyl] -3-methyl-6- (2-methoxycarbonyl-
2,3-dihydroindol-1-yl-carbonyl) -imidazo[4,5-b]lpyridine-
hydrochloride and sodium hydroxide solution.

Yield: 90 % of theory,

15 CpgHoyNgO3 (468.52)

R, value: 0.24 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)

EKA mass spectrum: (M+H)* 469

(M+Na) t 491

I

20
Example 8

1-Methyl-2- [ (4-amidinophenyl) oxymethyl] -
imidazo[4,5-blpyridin-5-yl-carboxylic acid-N-{2-pyridyl) -N-
& 25 (2-ethoxycarbonylethyl) -amide

a) 2-Anmino-3-methylamino-6-methyl-pyridine
8.35 g (50 mMol) of 2-Methyl-5-methylamino-6-nitro-pyridine

(Heterocycles 38, 529 (1994)) were dissolved in 300 1 ethyl
30 acetate and hydrogenated with 1.5 g Raney nickel for 3.5

hours at room temperature. Then the catalyst was filtered

off and the filtrate was evaporated down. After

crystallisation of the resulting residue from petroleum

ether, 5.75 g (84 % of theory) were obtained as olive-green
35 crystals.

C7H11N3 (137.20)



Example 7 5 2-[ 2- (4-am di nophenyl ) et hyl ] - 3- net hyl - 6- ( 2- car boxy-

2, 3-di hydroi ndol -1 -yl -carbonyl)-i m dazo[ 4, 5-b] pyri di ne- hydr ochl ori de
10 Prepared anal ogously to Exanple 2 from 2-[2-(4-

anidinophenyl)ethyl] 3- et hyl - 6- ( 2- met hoxy oy honyl -

2, 3-di hydr oi ndol - -carbonyl ) -i m dazo[ 4, 5- b] pyri di ne- hydr ochl ori de

and sodi um hydr, Id 90 % of theory, 15 C26H24N603
(468.52) qﬁﬁggkgﬁgl gﬁlﬁég gel ; ethyl acetate/ethanol/amoni a

= 50: 45:5) EKA mass spectrum (M-H)+ = 469

(MNa) + = 491 39 1¢5J@§HQ@qgf32—l(4—c¥anophenzlloxymethyll—

1- Met hyl - 2-[ (4-.anm di nophen oxynet hyT] -

i m dazo[ 4, 5- b]M&Q—@-@E—ﬁm}l@ aci d-N-(2-pyridyl)-N 25
(2- ethOXyCGEbOGM.QI@VH%Baﬁw@ﬂ) of 4-8yano- phenoxyacetlc acid were

ot hyl ot TR st T 26 BT bl Asotute Eeuteitviraninn S missst) )

wer e di ssol ved atn ¥3@th teﬁ@hybt&@eaWEthtanmdghyﬁuogﬁﬂat&ﬂfmnth 1.5 g Raney
ni ckel for 3.5 . A A r at ih taly,

fiitered ot g iherfiataTubelee, Toablery DS thinlftcf dl %90 70 o

crystalIisat|0d4df5tmMoﬂésoftBngmlegrﬂumethyﬁnmmnwfﬂ1mﬁhhyl pynudmne5WEiq;

84 % of theor re ned | Lver s I
2137 © o feor whawere aktaingdnasye! hvesd @%é%&we%{ta wias dlweqﬁl?@a

t:
112-113[ err]] cand the gyygtsliingt Agpidug (w,a%ymmmb SRR hWiSheJ) o

with water and dried. After crystallisation from ethanol
& g 9.95 g (91 % of theory) were obtained in the form of white
crystals.
- 15 Cq1gH14N40 (278.32)

Mass spectrum: M* = 278

¢) 1,5-Dimethyl-2-[(4-cyanophenyl)oxymethyl] -
imidazo[4,5-blpyridin-4-N-oxide
20 2.62 g (10 mMol) of 1,5-dimethyl-2-[(4-cyanophenyl) -
oxymethyl] -imidazo [4,5-b] pyridine were suspended in 125 ml
dichloromethane and mixed with 2.62 g (12.7 mMol) of
m-chloroperbenzoic acid, whereupon a clear solution was
obtained. After 2 hours at room temperature the solvent
. 25 was distilled off and the residue obtained was mixed with a
sodium hydrogen carbonate solution. After 30 minutes the
white crystalline product obtained was suction filtered,
washed with water and dried at 40°C.
Yield: 2.45 g (83 % of theory),
30 C16H14N405 (294. 30)

o

Mass spectrum: Mt = 294

d) 1-Methyl-2-[(4-cyanophenyl)oxymethyl] -5-hydroxymethyl-
imidazo[4,5-blpyridine

35 2.40 g (8.2 mMol) of 1,5-dimethyl-2-{{(4-cyanophenyl) -
oxymethyl] -imidazo (4, 5-b]lpyridin-4-N-oxide were suspended
in 75 ml dichloromethane and mixed with 2.4 ml of



i mdazo[4,5-b]-pyridine 5 11.4 g (63 mwl) of 4-cyano-phenoxyacetic acid

wer e di ssolved in 200 mM of absolute tetrahydrofuran and m xed at
roomtenperature with 10.2 g (63 nwl) of N, N - car bonyl di i mi dazol e.
After 15 mnutes at 60[err]C, 5.70 g $41 5 mwol) of

2- am no- 3- net hyl am no- 6- met hyl - pyri di ne we & 10 added. After 2 hours at

60[err][C the solvent was distilled off and the crystalline residue
was mi xed wit htwbflnorepesetc acid anhydpids @€d SdmMed)  AMhgreupon a

crystal lisatiomd4Pnasiheioh was otkPmdl (9hr¥eof 16hBBUYE uer 2ot ai ned in
the formof white crystals._ 15 C16H$4N40&ﬁ278 Mass. spectrum

Vi = 078 " EeTaratirhethy| SSLVERY HRY BGHINGE) Gipnebhg) Ficoous
i m dazol[ 4, 5- b] pysi dhe-dbtdh Daedlevadd thkeh my it $0bML dfichloromethane and

suspended Pn 1257 RN b ok kB s Bl B gm0 Ll

of m chl ors)q»hnbmum cAftoexd, 3 m}pmwmastsﬁrmngoﬁh%ﬁreclPltate
obtai ned. Afteg OO LML Selhieas 9 ¥R MraRSr VasadasLed! ad
of f and the rem%ﬂ tal n%é was %xedr&&iJ G sod |u%1 hydr ogen carbonate
sol ution. Afte40%0. m nutes the white cr ystal | i ne product obtained was
suction filteredei1g: 1Wshedmdd r AV & be€dthko#Pherr] C Yi el d:
2.45 g (83 % of theory&g ClGHl N4 Q2 (294 30) Mass spectrum M+ =
294 1§ € yHophenyl ) oxymet hyl | - 5- hydr oxynet hyl -

i m dazo[ 4, 5- b] @4p7:9,d82 mvbl ) of

1, 5-di et hyl - 2@%{{ c\?:%op enyl ) -

oxynet hyl ] -i m dazo[ 4, 5- b] pyri di n- 4- N- oxi de were suspended in 75 m

di &&¥or onet hang) andudtpeed i t fy 2rvhri¥pheinyl) oxymethyl] -imidazo[4,5-b] -

- 51 - trlflugroacetlcbg g] g%drlde (16.9 mwbl), whereupon a

clear solutio hours at room tenperature the

solvent was disté4 |ed(xd f5 niMel vicfc dusnethyl-2- [ (4-cyanophenyl) -
oxymethyl] -5-hydroxymethyl-imidazo [4,5-b] pyridine were
dissolved in 500 ml dichloromethane and mixed with 15.0 g
of manganese dioxide. After 96 hours at room temperature
the mixture was filtered through kieselgur and the solvent

20 was distilled off. The filtrate obtained was evaporated
down, the crystalline precipitate was triturated with
ether, suction filtered and dried.
Yield: 3.05 g white powder (84 % of theory),
C16H12N405 (292.30)
W 25 Melting point: 231-234°C

f) 1-Methyl-2-[(4-cyanophenyl)oxymethyl] -5-carboxy-imidazo-
[4.5-b]lpyridine
1.25 g (4.3 mMol) of 1-methyl-2- [ (4-cyanophenyl) oxymethyl] -
30 imidazo[4,5-blpyridine-5-carbaldehyde were dissolved in 10
ml formic acid and mixed at 0°C with 1.0 ml hydrogen
peroxide (33% strength). After 12 hours at 4°C the white
precipitate formed was suction filtered, washed with water
and dried at 40°C.
35 Yield: 0.81 g (61 % of theory),
C1gH12N403 (308.7)



resi due obtained was taken up in 50 m dichl oronmethane and 5 covered with

50 m of 2M sodi um hydrogen car bonate solution. After 3 hours' vigorous
stirring the precipitate formed was suction filtered, washed with water
and dried at 40[ err] C. Yield: 1.85 g white powder (78 % of theory),
10 Cl6H14NACR2 (294. 30) Mel ting pointT 272lerr]C e) 1-Methyl-2-"[
(4- cyanophenyl )oxyrret hyI ]-i m dazor4 5-Db] - pyr| di ne- 5- car bal dehyde 15
3.65 g (12.5 nv8} )1lg ¢ eyl thyl

oxynet hyl ] - 5- hy g oy ggwxg;g, ' ] 500
m di chl oronet hape a m xe ¥§£\Jﬁ2§ 96
hours at room tgﬂmw—mx@m% filtered through k| esel gur
and the sol vent3@® mgva(Sle &ﬁMdl)e(b@fﬂ-met'ﬁﬁlﬂ bl eabpafbHREAET) c‘!ﬁ?me%hyl] -

evaporated chj the Cr) @qje recipi.tate was triturated
ether, suction YRBH & Pyrdrineswese SYaPeRAS viiRr5 (BY 9F of
t heory) : Clmmqmma a2fdl el wdthoBOB: m§313 284mesT) of f)

1- Met hyl - 2-[ (4 W?AQW %Hi 325°R8OH - b hHBE P of

[ 4.5-b] pyridine

1- met hyl - 2- [(4%yﬁ?ﬁ5tﬁreﬁm692®am¢em19|~}ww'm' tetramethyl-uronium

d 4,5-b l.deh
het A and | eL%ﬂﬁ%ﬁfgﬁﬁ‘eﬁeomeﬁg“ Syt odh ompianid )
After 12 % rs SALUHIGY ¢ e M9 (@ -2 Biéc?ﬁr‘t‘%’t]eﬂ eyl diot on

filtered, washed amiv-yaicprionateand drm@doﬁtdﬂ@éﬁﬁiiﬁérﬁghlaé‘ﬂéﬁ Fadh 9
(61 % of theor)a}h.f Cl16H12N403 z g %

- 52, - SRR S CIRCE 9IHEABYRS oRFEtIRAS . After 12 hours at
i m=dazo[ 4, 5- bI p;uqndrtreu@qﬂatcmebohyl reaatidaNs¢Putpion d/ydé -dirred into

(2- et hoxycarb W
1- et hyl - (493%23%%h5%y|§g§gr eﬁtr?gglﬂg §1t£ﬁé@kd2th ethyl acetate the
5- car boxy- Jr d&esdnsdy prgandin extisaet s uepea deashed 5 wiltibfa saline

di met hyl f or mamsd@ ueAénT ¥edeW bbeB08c8Buh 3= piAd Md evaporated down.
The residue obtained was chromatographed on silica gel with
dichloromethane/ethanol (90:1 to 25:1).

Yield: 165 mg of white powder (35 % of theory),
20 CpgH1gNgO4 (407.50)

Melting point: 139-140°C

v 25 ethoxycarbonyl-ethyl) -amide

Prepared by reacting 140 mg (0.3 mMol) of 1l-methyl-

2- [ (4~-cyanophenyl) oxymethyl] -imidazo[4,5-b] pyridin-5-yl-

carboxylic acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -

amide with ethanol saturated by hydrogen chloride and with
30 ammonium carbonate/ethanol analogously to Example 1g. The

resulting product was purified by chromatography over

silica gel with dichloromethane/ethanol (19:1 to 4:1).

Yield: 48 mg of white powder (36 % of theory),

CogHa7N704 (501.57)

35 Mass spectrum: (M+H)*t = 502



N- et hyl - nor phol i ne and 321 ng (1.0 mwbl) of

0- (benzotriazol -1-yl)-N,N N, N'-tetranethyl uroni um tetrafl uoroborate.
After 10 minutes at roomtenperature a 10 solution of 215 ng (1.2 nbl) of
met hyl N-(2-pyridyl)- 3-amino-propiongge_in 2 m of dinethylformam de
was added, wher eupon a cl ear solution was obtained. After 12 hours at
room tenperatuge t action solution was stirred into i ce-water.

Af ter extractﬁ%§J§££$ﬂ§s with ethyl acetate the 15 conbi ned organic
extracts were washed wth a saline solution dried over sodium

cul phate A, ey Aot Shhi8Mbonen) T ERRENE, 92,808 pta5ocL BTt o0t aphed

on silica gel hané e

165 ng of whi t@apemwekiq 3514 dF-mheorly N- (2eet@gsmmaﬁeony1dﬁﬁyBD)amlde
Mel ting posnt: 139-140[err]C
1- Met hyl - 2-[ (4
pyridin-5-yl - N N
et hoxycar bonyla @dswuﬁrca{ncﬂ_e 2. gPr(q;galgedIMby)rggcétﬂgluoaﬁyn&%sfmg of

1- hyl - d 4. 5-blp r din

ca?ﬁz)le ic amkﬂar{é azt%%%y?)mgw %)é’%ggt:goxbclgpbg%g th?/l‘? mér;nﬁﬂél%mw th

et hanol sat ur & [B5 hyEdoEge(19all) or add andewnlh (8085 agm®NLTN® mMol) of

car bonat of 6t naaln AR AAYIRIN L 9aBXRYPES 9. onTlFobenzLes UL g produyct vas

purified by chrona rca gé %t hanol
(19:1 to 4:1) for 1 \hoélrd at4®0r?§ ehdwbhen p@ﬁblexeqlaﬁo%bﬁ wiratrey, Then

C%gQZ7N7O4 (5%§§%E%agﬁgﬁt Mags a3ReS LM o M i tvacrf%nd the crude
PN (4- ani di popidery phisiinedewhy| pubtfited hbpzl £s15-chroma s aphst

aCI.“d N- pheny| _(Ig'l(lg.c%.t E!;%’iyc@1&%8&8&8@2¥L&n8‘?§&$a?of = 10(% 8}2) Et %5‘1%5%\%‘} )

4-f| uor o- 3- met hoxyaceta I on
of ethyl B5anicespeundodpitiallybehkpateolidified widdsidi ok, fei MayBodds in

J. Amer. Chemyield: 3.8 g (98 % of theory),
R; value: 0.38 (silica gel; dichloromethane/ethanol = 19:1)

b) Ethyl-2-methoxymethyl-benzothiazole-5-carboxylate
20 A mixture of 3.0 g (11.7 mMol) of 4-fluoro-3-
methoxyacetamido-benzoic¢ acid and 2.1 g (5.2 mMol) of

Lawesson's reagent was refluxed for 6 hours in 90 ml
toluene, mixed with 1.0 g Lawesson's reagent and heated to
120°C for another 6 hours. After the solvent was replaced
" 25 with xylene the mixture was heated to 180°C for a further 8
hours in a pressurised vessel. Then the solvent was

distilled off in vacuo, the crude product obtained was

purified by flash chromatography (silica gel; ethyl
acetate/petroleum ether = 5:95) and evaporated down again.
30 Yield: 2.1 g of yellow crystals (72 % of theory),
R; value: 0.55 (silica gel; ethyl acetate/petroleum ether =
3:7)

c) 2-Methoxymethyl-benzothiazole-5-carboxylic acid
35 A mixture of 2.1 g (8.36 mMol) of ethyl 2-methoxymethyl-

benzothiazole-5-carboxylate and 16 ml of 2N sodium
hydroxide solution was stirred into 60 ml ethanol for 1



Soc. 65, 2305 (1943)) and 1.56 m (1.85 g = 17.0 m\bl) of 10

nmet hoxyacetyl chloride in 50 mM chl orobenzene was stirred for 1 hour at
50[err] C and then refluxed for 15 mi nutes. Then t he sol vent was
distilled off in vacuo and the crude product obtained was purified by
fl ash chromat ography (silica gel; dichBoronethane/ethanol = 100:1).

The desired 15 conpound, initially oily, solidified within a few days.
gi elhfj: 3.8 % (H?u%hat lfbemryézmperatufé. \é;ﬂ‘htm the3&1(dholcwagedistilled

i chl or onet han t = 19:1 .
i byl < 2- ot hoxgh5t hoPSbERISTHTEIBNEE 23 SRKGR 4% 180 20aTH; YRRPE- oiashed,
(11.7 mwol) of wathl G0r vl 3diethyhet hox ackbithd dopleenzophagel daandc2difgeds. 2
mvbl ) of L sQn; | uxed _far Sy 0
ol uene, i xedva P BEPaeEs MamSalldie dda Wiladkepkind clhued |
for another> 6 WaotiRsicaft eFhe neimjoisierheigss qagposadd thsrehyt nreyiphbathd
mxture was heghgdshet i8R i14&xd@ wadHEd RBBwaterN@HBSdirRed, Pressuri sed
vessel . Then the f | vent wa . distilled off in vacuo, the crude product
obt ai ned was Y€ gﬂr?-fﬁeﬂ Z?/foaf%% trogr aphy (silica gel; ethyl
acet at e/ pet r ol RuaaREr =12 q3)ilded geapodatRUoHONE: lgé fetidtholYiLlah 4. 1 ¢

of yellow crystals (72 % of theory), Rf value: 0.55 (silica gel; ethyl
acet at e/ petrol eum et her 3:7) c)

2- Met hoxy it hydl) h2 et nppmes tthhl -deerixpbHiiazodei-G -88rbéxpl XtuaeidfN2. 1 g
(8.36 mwl) of - PRt S zqt.hisazol e- 5- car boxyl at e and
16 mM of 2N so $id - TR g tjlhged into 60 m ethano
for 1 A suspension of 1.6 g (7.2 mMol) ©f 2-methoxywekh¥l-room

temperature. Themzéhei 2S00 - WA diatid l:edd in 60fh1 GhentsHRephogECt was
taken up in 20 M wate ’:ﬁ%fhEd w th gg m dbfthé|6thfr and th
aqueous phase Y&% WtXef {1 1.6 my (22 gModht PLt ERLIRPYUL oERFOFIEe R whi | st
bei ng coolisd Pefiked chor Théhdirnki Ihebeiogedcaipeohdetinefedy poeaipiutesed
was suction fi]ltered,. ed mith er .and.dri.ed. Yield: 1.6 g (86 %
of theoryy . ALEEE GG R e, 1304 Bfloapenee nife TRl <
29: 1) product was taken up in dichloromethane twice more and each

time the solvent was distilled off. The c¢rude acid

chloride thus obtained was taken up in 50 ml of

20 tetrahydrofuran, added dropwise to a mixture of 1.4 g (7.2

mMol) of N-(2-ethoxycarbonylethyl)aniline and 3.0 ml (21

mMol) of triethylamine in 50 ml of tetrahydrofuran and

stirred overnight at room temperature. Then the solvent

was distilled off in vacuo, the residue was taken up in 30

] 25 mwml of dichloromethane, this solution was washed with water
and dried with sodium sulphate. After distillation of the
solvent and flash chromatography (silica gel; gradient:
dichloromethane/ethanol 98.5:1.5 to 80:20) the desired
compound was isolated as a brownish oil.

30 Yield: 2.05 (72 % of theory),
R, value: 0.40 (silica gel; ethyl acetate/petroleum ether
1:1)

e) 2-[N- (4-Cyanophenyl}-aminomethyl] -benzothiazole-
35 S5-carboxylic acid-N-phenvyl-N- (2-ethoxycarbonylethyl) -amide

A mixture of 2.05 g (5.14 mMol) of 2-methoxymethyl-
benzothiazole-5-carboxylic acid-N-phenyl-N- (2-



10 d) 2-Met hoxynet hyl - benzot hi azol e-5-car boxylic acid-N

Phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de A suspension of 1.6 g (7.2 mwbl)
of 2-net hoxynet hyl - benzot hi azol e-5-carboxylic acid in 60 m

di chl or onet hane was mxed with 1.6 m. g22_nmWl) of thionyl chloride and
15 refluxed for 1 hour. The solid dissolved after 20 m nutes. After

distillation o L Ol o] nts. the c u t ak up in
di chl or onet hanét%gmﬁgég%%?gygﬁgggggﬁaél&e talmrf%%%e mslol @re(r){? %&%?’sft |%I gld of f.
The crude aci dsolutidhoef deotrbuwstoivedmiale was diakdongmeitihabe wiasof 20

t et rahydr of ur ag; ds gpy l XIur :

N-(2- et hoxycargéﬁs gt@%)%l {Lgn‘)f{vi ?ﬁ%é}g%lg é?’,ﬁ g‘t‘lm&( %c]hl%x%{?%l%)h%&e ?P?Zig% g%idne
in 50 m of teferh¥brbPuranaameoon temperatdirarer g the mé¥frenpapat ure.

Then the s¢ vephshed #eehdiotil|sd gitfuidt dp@En: drhdyesheue cu@bohaken up
in 30 25 mnm of_djchloronmethane,, this sol utlgi\gﬁs v,va'?lhed W th V\@tﬁl’

and dried wit hSSUUFLIAR subRhaRETaT SPafis A ANis gitengodiumgghuyRRatsng
flash chromat ogridptiye (Sdlvert geds dirsdildd off. diTtlel et-adet hane/ et hanol
98.5:1.5 to 80,20) th esi r.ed conpou was i.sql.ated.as,.a _hrowni sh oil.
20 Nield: 208 Phel il asthaorn A diihasisd R Ay pReRVEL B
acet at e/ pet r ol Bufi2 eethizpxycarbonylethyl) -amide thug) obtained) (2.4 g) was
2-rN-(4- nop{@%)- ' P L = 35 .+ B yLi ;

aci d-N—phO)ei?yl -N er%ﬁi%?ca’r B%iyloeétjﬁ\{}lzi%nﬁ .g)'z%py:iAertrﬁX% gﬁlgﬂéf Aéaolgl?e?& 14
mvbl ) of 2- netwyn®tddI9 (5.4 Fdiedot infaAciegvisockepsepiteile. After

aci d- N-phenyl -iNs{2r g heating to 130°C the solvent was distilie®%ff in
et hoxycar bonyl ethyl )-amde and 5.7 m (5.7 nmwl) of a I M sol ution of

bomeh tri bromidecum ahd Hiler omstdeaperodast obtadinedowaedpinifiiédrbyeflashni

of dichl oronethane and stirred ., for 16 haqyrs at roomtenperature. Then
the nixture Wtﬁg%‘%ﬂ g6 is S B&‘sﬁﬂgﬁﬂ hydr ogen car bonat e

sol uti on, 16he aregatic/patasd emas ebhead =Wilt:3 tedium) Sukvhbase an oramdget he
sol vent was distilled off. .The cru

e
27 br onomet hy | - EAT OF SRS HHHES e ShupheR, gk, praporated down.
N- ( 2- et hoxycarfierhd etthyll )g aifiddé fushebtrained (2.4 g) was

R, value: 0.35 (silica gel; ethyl acetate/petroleum ether =
7:3)
20
- (4-amidinophenyl) -aminomethyl] -benzothiazole-
S-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide
1.1 g (2.27 mMol) of 2-[N- (4-cyanophenyl)-aminomethyl] -
benzothiazole-5-carboxylic acid-N-phenyl-N-(2-

; 25 ethoxycarbonylethyl) -amide was stirred in 100 ml of ethanol
saturated with hydrogen chloride for 5 hours first at 0°C
and then at room temperature until no more starting
material could be detected by thin layer chromatography.
Then the solvent was distilled off at a maximum bath

30 temperature of 30°C and the oily residue was taken up in
100 ml of absolute ethanol and mixed with 1.6 g (22 mMol)
of ammonium carbonate. After 18 hours stirring at room
temperature the solvent was distilled off in vacuo and the

crude product was purified by flash chromatography (silica
35 gel; gradient: water/methanol = 19:1 to 4:1). When the
eluates are evaporated down the desired compound is

obtained as a white foam.



10 taken up in 5.0 m of NN-diisopropyl-ethylam ne and m xed with 0.64
g (5.4 mvbl) of 4-am no-benzonitrile. After 1 hour's heating to
130[err]C the solvent was distilled off in vacuo and the crude product
obt ai ned was purified by flash chromat ography (silica gel; gradient:
ethyl 15 acetate/petroleumether = 1:3 to58: 1), whilst an orange f oam
was obt ai ned when the eluates were evaporated down. Yield: 1.1 g (44 %
of theory), vieRB:val.ue: g0.(85 &sofi €redey), et hyl acetate/ petrol eum et her

= 7:3) 20 4- am di nophen nlno hi azo

5- car boxyl i c a@deii%%Enéhté+(§éﬁ 5&@6a¥ﬂ8ﬁ39§?ﬂ§ &aéﬁ(agﬁ Oil 2%g+{2 27
mvol ) of 2-[ N C4-8gaNegpRsnybpiaddhonet hyl] - benzot hi azol e-5- car boxylic
aci d- N- phenyl - N-(2- 25 et hoxycarbonyl ethyl)-am de was stirred in 100 m of
et hanol saMasst speatrumhy dMedet €h5®2ide for 5 hours first at O[err]C
and then atgroomtenperature until no nore starting material could be
detected by thin Iaier chr omat ogr aphy. Then the solvent was distilled
of f at a maxi tenperature of 30[err]C and the oily residue was
taken up in 100 m of absolute ethanol and mxed with 1.6 g (22 mwbl)
of annDniun1carb nat 8 hopyrs stirri t .,room nperature the
sol vent was di § ég GF‘F&FHOBH%%fgnﬂ“%Wetq%’lgr’ c?é’zﬁ’lt&&ﬁ@fﬁﬁ/as purified
by flash chronabegrhphylielhctd—35ph@n¥l Ny et csndboxwettdy/lnethddel = 19:1 to
4:1). W t he eluates are evaporated down the desired conpound is

obt ai ned as a white—foam . ) —56—
Yield: 0.77 g 0635%g0f(0t Beomypl) of Ff [N-al4remiglinphenyildzagénomethyl] -

d'ChlOrOHEthanSéﬁEBEHQEZG}é glcarbof?ﬁﬁ?lﬂﬁﬂﬁ%f@§Q%y§QN (2- Mass spectrum

(Misf) + = 502 5
2-[ Nt (4- ani di n@bh@ﬁ¥f3§rlaﬁillﬁ%%]tl}’53y] 1B e Adiseclved ncdppBky PEc

aci d- N- phenyl - Achgneal baxyed hwith an e of 2N sodium hydroxide solution

15 and stirred for 4 hours at room temperature. Then the
mixture was acidified with 3 ml of 2N hydrochloric acid and
the solvent was distilled off. The crude product obtained
was taken up in 5 ml dichloromethane/ethanol (2:1) and
filtered to remove the insoluble sodium chloride. After

20 the distillation of the solvent the desired compound was
obtained as a yellow foam.
Yield: 0.26 g (67 % of theory),
R, value: 0.47 (silica gel; methanol/5 % aqueous sodium
chloride = 6:4)

25 CpgHp3Ng03S (473.55)

Mass spectrum: (M+H)* = 474

Example 11

30 2-[N-(4-amidinophenyl) -aminomethyl]benzothiazol-5-yl-
carboxylic acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -
amide-dihydrochloride

Prepared analogously to Example 9 from 2-[N-(4-

35 cyanophenyl) -aminomethyl]lbenzothiazol-5-yl-carboxylic acid-
N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide, methanolic
hydrochloric acid, methanol and ammonium carbonate.



10 0.45 g (0.84 nmwl) of 2-[N(4-am di nophenyl)-am nonet hyl ] -
benzot hi azol e- 5- car boxyl i ¢ aci d- N-phenyl - N- ( 2-

et hoxycar bonyl et hyl ) -am de were dissolved in 15 m of et hanol , m xed
with 2 mM of 2N sodi um hydroxi de sol ution %E} and stirred for 4 hours at
roomtenperature. Then the m xture was‘aCidified with 3 nl of 2N
hydrochl oric aci d_and the solvent was distilled off. The crude product
obt ai ned wideldkeh8up PR Bhedryi chl or omet hane/ et hanol (2:1) and
filtered to re@ﬁﬁzah«goggsqhymgﬁodi umchloride. After 20 the
distillation of "The sol vent the desired conpound was obtained as a

yel l ow foam Re wakie: ©.1% @ilaravgefl ;t methy)lene chRbriderdethandl £silica
gel; methanol /5 % aqueous sodjum .4 féwnéygﬁgadﬁ-%&ﬁkj%5acg%§H23N5038
474 a

(473.55) Mass spectrum (MH)+ = nple 11 30

2- [ N- (4- anmiqi nBAengk}- speobnet hy! {Nehzbthi4esol - 5- yl - car boxylic

aci d- N- (2-pyridyl)-N(2-nethoxycarbonyl et hyl) - am de- di hydrochl ori de
Prepared anal ogously to Exanple 9 from2-[N-(4- 35

cyanophenyl ) - ] benzot hi azol - 5-yl - car boxyl i ¢ aci d-
N-(2-pyridyl)-N-(2-methoxycarbonyl et hyl )-am de, nmethanolic hydr ochl ori c
aci d, nethanol and ammoni um car bonat e. _ .

- 57 - Y?eld: (sanidinephenyl) ethyllchanzoubdagolsgsyd 7rarboxypkic

val ue: 0. 13 (satiganged-pyeidyl pne- Hdteerichsglalethyl) -amide-
4:1 +a feM/drogshoé aqgilc. cid) 5 EKA mass spectrum: (MrH) + = 489
Exanpl e 12 ihydrochloride

~ Prepared analogously to Example 9 from 2-[2-(4-

cyanophenyl) ethyl] -benzothiazol-5-yl-carboxylic acid-N- (2-
15 pyridyl) -N- (ethoxycarbonylmethyl) -amide, ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 95 % of theory,

CogHaosN5038 (487.58)

R, value: 0.20 (silica gel; methylene chloride/ethanol =
20 4:1 + a few drops of acetic acid)

EKA mass spectrum: (M+H)t = 488

Example 13

e 25 2-[N-{(4-amidinophenyl) -aminomethyl] -benzothiazol-5-y1-
carboxylic acid-N-(2-pyridyl) -N- (ethoxycarbonylmethyl) -
amide-dihydrochloride

Prepared analogously to Example 9 from 2- [N-{4-

30 cyanophenyl) -aminomethyl] -benzothiazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) ~amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate. _

Yield: 68 % of theory,

35 CpgHpgNgO3S (488.57)

R, value: 0.14 (silica gel; methylene chloride/ethanol =



2-[2-(4-am di nophenyl ) et hyl]-benzot hi azol - 5-yl -car boxylic 10
aci d-N- (2-pyridyl)-N(ethoxycarbonyl net hyl ) -am de- di hydrochl ori de
Prepared anal ogously to Exanple 9 from 2-[2-(4-

cyanophenyl ) et hyl ] - benzot hi azol - 5-yl -carboxylic acid-N(2- 15

pyridyl)-N- (et hoxycarbonyl nmet hyl ) -am de, -eti8arol i c hydr ochl ori c aci d,
et hanol and ammoni um car bonat e. Yield: 95 % of theory, C26H25N53S
(487.58) Rf value: 0.20 (8ihifaa0féw ARSIY|NEHiQr iadagt hanol 20

4:1 + a few drops of acetic acid) EKA mass spectrum (M-H)+ = 488
Exanpl e 13  25XKRompRs( sPgRtgtRopstl)  -aamd&bnet hyl ] - benzot hi azol - 5-yI -
carboxylic acid-N(2-pyridyl)-N-(ethoxycarbonyl net hyl) -

am de-di hydrochl ori de Prepared anal ogously to Exanple 9 from 2-[ N (4-
30 cyanophenyg¥§§9iﬁe#§thyl]-benzothiazol-5-y|-carboxy|ic
aci d-N-(2-@yridyl)-N(ethoxycarbonyl net hyl ) -am de, et hanoli c

d: .68 % of

hydrochl ori c agi 4y _e}hanol,. and ampni um arhonate. .. Yiel
theory, 35 C25%23N68%Sgwh§§F%g?eny Fﬁm*ﬁﬂqﬁgﬁyéeI%engFP&QZQEF?'ﬁéfhyIene
chl ori de/ et hanghrkoxylic acid-N- (2-pyridyl) -N- (hydroxycarbonybfiethyl) -

4:1 + a few dr gp$q0f 48864 1+-ScRfd Al EKA mass spectrum (M+H) + = 489
Exanpl e 14 5 2-%§§%4S§ﬁ$ fﬁ%phenyl)-aninonethyl]-benzothiazol-5-y|-

10 Prepared analogously to Example 10 from 2- [N- (4-
amidinophenyl)éaminomethyl]—benzothiazol—s—yl-carboxylic
acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -amide-
dihydrochloride and sodium hydroxide solution.

Yield: 90 % of theory,

15 Cg3HyoNgO3S (460.52)

ra
4
R

Ry value:

EKA mass spectrum: (M+H)* = 461
(M+Na)+ = 483
(M+2Na)}++ = 253

20
Example 15

2- [N- (4-amidinophenyl) -N-methyl-aminomethyl] -benzothiazol-
5-yl-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -

s ,
25 amide-hydrochloride

a) 2-[N-(4-Cyanophenyl) -N-methyl-aminomethyll -benzothiazol-
5-yl-carboxylic acid-N-phenyl-N-(2-ethoxycarbonylethyl) -

amide

30 Prepared analogously to Example 9e from 4-cyano-N-methyl-
aniline and 2-methoxymethyl-benzothiazole-5-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide.
Yield: 57 % of theory,
R, value: 0.46 (silica gel; dichloromethane/ethanol =

35 19:1}) .,




car boxylic acid-N-(2-pyridyl)-N-(hydroxycarbonyl nethyl) -
am de- di hydrochl ori de 10 Prepared anal ogously to Exanple 10 from

2-[ N-(4- am di nophenyl ) -am nonet hyl ]'- benzot hi azol - 5-yl - car boxylic

aci d-N-(2-pyridyl)-N(ethoxycarbonyl net hyl)-am de- di hydr ochl ori de and
sodi um hydr oxi de sol uti on. Yield: 90 %ot theor y, 15 023H20N6038

(460. 52) Rf val ue: EKA mass spectrum ( MtH) + = 461

(MkNa) + = 483) 2-[N-(4- amldlnophenzlljﬂﬂm@@@y&+amlaﬁﬂ epbyl |— Exanpl e 15
2- [ N- (4- ani di naobasyh)aDb1e) i O (2

5-yl -carboxylic aci en ) 0
ami de- hydr ochl carBonylketh 1 -amide-hydrochloride

2- [ N- (4- Cyanohesyyd yed\-dref FydowdsTi Qraem\almblae@zgkbmazolm (4-

o Spar o6 akal CorRRR N e A B g L RenEPRpiaZo1 S Ak T ne and
Z-UgtpfonEtrudanhnxyiﬂuzﬁnﬂd}N}pb&mﬁdrNLKa ethoxycaipo?ﬁle%%y%) ?m%?f

aci d- en . i, e o} eory,
Rf val ug: 0y46 iSI | Ica gé gl C%Irggzo)rérle%tﬁ Sgﬁ?ﬁg%o?nd 3BMo U )

- 59 - tParbongtes- anldlnophenyl) N- et hyl - am nonet hyl | -
benzot hi azol - §\d-garRoxyljs t‘l’a%'oQ*KN phenyl - N- ( 2-
ethoxycarbonyleth 1) - anlde hydroc ori de Prepared anal ogously to
Exampl e 919 r ofmzaH2eNs#3S (515.64)

cyanophenyl) - o nz rboxyl i

aci d- N- phenyl - X n?éf%% hg%gar ony‘lf eEﬁl') %aéngkgﬁene otrﬁgﬁcgle’%il ér SchlFdric
acid, ethanol +aid f&wndxopm of acetlc acid)

EKA mass spectrum: (M+H)t = 516

15 Example 16

2- [N- {4-amidinophenyl) -N-methyl -aminomethyl] -benzothiazol -
5-yl-carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -
amide-hydrochloride

20

Prepared analogously to Example 10 from 2- [N- (4-
amidinophenyl) -N-methyl-aminomethyl] -benzothiazol-5-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.

s 25 Yield: 96 % of theory,
CoeHysN503S (487.58)
R value: 0.48 (Merck RP-8, methanol/5% NaCl solution =
6:4)

e

Ik

488
266.5

EKA mass spectrum: (M+H)*t
30 (M+2Na) ++

]



car bonat e. Yield: 73 %of theory, 10 C28H229N5(3S (515. 64) Rf

val ue: 0.29 (silica gel; nmethylene chloride/ethanol = 4:1 + a few drops
of acetic acid) EKA mass spectrum (M-H)+ = 516 15 Exanple 16
2-[N—(4-anidinophenyl)-N—nethyI-aninonethyg]-benzothiazol-

5-yl -carboxyl i ¢ aci d- N- phenyl - N- ( 2- hydr oxy&&r bonyl et hyl ) -

am de- hydrochl ori de 20 Prepared anal ogously to Exanple 10 from 2-[ N-(4-
am di nophenyl ) EXanmefleyh7anm nonet hyl ] - benzot hi azol - 5-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de and sodi um

hydroxi de solution. 25 Yield: 96 % of theory, C26H25N503S (487. 58)

Rf val ue: 0.482(-NHtckrmiRigophenrihbhiowehld | Ssnaatdyazol -5-gls) EKA

?328 ?peCtrUg;gngﬁgk¥%ic'§c§§g§3ﬁhenyl—N—(2-ethoxycarbod&ﬂé%ﬂ%ﬂ?taﬁi&@ﬁ-5

(4- ami di nophenYRCHABEAGL] - benzot hi azol - 5-yI -. car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de- 5 hydrochl ori de

Prepared anal ogousTy t 0 EX [e from2-J4-

cyanophenyl)th%EﬁB?%??]9B§ﬁg§?ﬂﬁi¥oFgg%§ﬂééiﬁtﬁn&ﬁqqz%&ﬁ(&f

N-phenyl - N- ( 2- eyhavphanpdhyhibdhgthy B loken z et iz 1i -6 -1 - daydhoayior ecidei d,

ethanol and anBUNL § 80952, Enoxycabéhfl ety f UunidleOtnanc1 1627260352
' 10 hydrochloric acid, ethanol and ammonium carbonate.

Yield: 61 % of 'theory,
Cp7HogN403S, (518.66)
R, value: 0.27 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)

15 EKA mass spectrum: (M+H)¥* = 519

Example 18

2-[(4-amidinophenyl) thiomethyl] -benzothiazol-5-yl-
20 carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-
hydrochloride

Prepared analogously to Example 10 from 2-[(4-

amidinophenyl)thio-48- [sic] methyl]-benzothiazol-5-yl-
N 25 carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide-

hydrochloride and sodium hydroxide solution.

Yield: 95 % of theory,

Co5HyoNy 0385 (490.61)

R, value: 0.25 (Merck RP-8, methanol/5% NaCl solution =

30 6:4)

]

EKA mass spectrum: (M+H)* 491

(M+Na) + 513

fl



Rf value: 0.27 (silica gel; nethylene chloride/ethanol = 4:1 + a few

drops of acetic acid) 15 EKA nmass spectrum (MH)+ = 519 Exanpl e 18
2-[ (4-am di nophenyl )t hi onmet hyl ] - benzot hi azol -5-yl - 20 carboxylic

aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - am de- hydr ochl ori de

Prepared anal ogously to Exanple 10 from 2-pt4- am di nophenyl )t hi 0- 48-
[sic] nethyl]-benzothiazol-5-yl- 25 carboxylic

aci d- N- phenyl - Bk4dp®é hogycar bonyl et hyl ) - am de- hydr ochl ori de and sodi um
hydr oxi de sol uti on. Yield: 95 % of theory, C25H22N403S2 (490. 61)

Rf value: 0.25 (Merck RP-8, nethanol/5% NaC solution 30 6:4) EKA mass
spectrum ( MrHp+[¥-491amidinophenyl) -aminomethyl{] vbapetbigzgl-5-yl-

- 61 - Ex i id-N- -N- (ethoxycarbonylmethyl) -amide-
2-[N—(4-an1din§%ﬁ%ﬁ§ BT R R e (i e b S T iy

aci d- N- phefdy| - vdeedalkoeid®ony!| met hyl ) - ani de- 5 hydrochl ori de
Prepared anal ogously to Exanple 9 from2-[N-(4-
cyanophenyl) - am nonet byl T-benzothrazol - 5- yI.- carhoxylic .-
acid-N—phenyI-RF?%?E%&y%%ﬁ%Rﬁ@W%ﬁ%HV?f¥§W%&€,%e?ﬁg oPFéNlé4ﬁydrochloric
acid, ethanol eysnhophEnyLN aribomreitey]l] -ben¥iothdaz82 -% gl -theboyylic
C26H25N503S (487, 58) ¥ val.ye: L |, GRLhy :
chIoride/ethan‘%‘l’l‘is‘&r Ph%?%iipk5§¢§ﬁxr%ﬁ%§%) 1§§e§¥§?agwg§gr befnolic

10 hydrochloric acid, ethanol and ammonium carbonate.

Yield: 82 % of theory,
. CogHo5N503S (487.58)

> R, value: 0.21 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)

15 EKA mass spectrum: (M+H)* = 488

Example 20

2- [N- (4-amidinophenyl) -aminomethyl] -benzothiazol-5-yl-
20 carboxylic acid-N-phenyl-N- (hydroxycarbonylmethyl)-amide-
hydrochloride

Prepared analogously to Example 10 from 2- [N-(4-

amidinophenyl) -aminomethyl] -benzothiazol-5-yl-carboxylic
25 acid-N-phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride

and sodium hydroxide solution.

Yield: 75 % of theory,

Cg4Hp1N5038 (459.53)

R, value: 0.14 (silica gel; methylene chloride/ethanol =
30 4:1 + a few drops of acetic acid)

EKA mass spectrum: (M+H)* = 460
(M+Na)t = 482



15 EKA mass spectrum (MtH)+ = 488 Exanpl e 20

2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzot hi azol -5-yl - 20 carboxylic
aci d- N- phenyl - N- (hydr oxycar bonyl net hyl ) - am de- hydr ochl ori de
Prepared anal ogously to Exanple 10 from 2-[ N (4-

am di nophenyl ) - am nonet hyl ] - benzot hi azol ~56¢l ~car boxyl i c 25

aci d- N- phenyl - N- (et hoxycar bonyl net hyl ) - am de- hydr ochl ori de and sodi um
hydr oxi de sol uExample 21Yield: 75 % of theory, C24H21N5O3S (459. 53)

Rf value: 0.14 (silica gel; nethylene chloride/ethanol = 30 4:1 + a few
drops of acetic acid) EKA mass spectrum (MrH)+ = 460

(M+Na) + = 482 2-[2-(4-amidinophenyl)ethyl]-benzothiazolgs-yl-carbpxaddice 21

2-[2-(4-amidin Ny babayh | N02BZot RbRFOA F IR T a1 PO dri@e - hydrochloride
aci d- N- phen I-%??glﬁikg%y%argoﬁylethy?%-éﬂidﬁ*hyd?gghloﬁide yé Pr epar ed
anal ogousl y>to_Exanple 9 from2-[2-(4-

cKanOPhﬂI{IZ)eEE%ba%gzahantaﬁehsﬁyyt%cmt éig:_ﬁfand-z\.th[z&(zl-hl _ y
phenyl - - et hoxycar bonyl e -amde,. e | r.Qchl_ari.c.Aaci

et hanol and anﬁﬂﬁ%&ﬁ%@&?ﬁgﬁﬁ %531§en%?%&%ﬁZ§iF%%i}‘ﬁﬁﬁ? 1ic acé?éﬂ%BhMCBS
(500. 62) RbhealklleN-Q238thskytarbgeyl ete 4 amieleshledhiageldichanol =

41+ 2 fow 0705, 063654 1CaBEh) ethanoT ARG ‘4Bockltd. + = 501 15

10- Yield: 80 % of theory,
CogHogNg0O3S (590 .62)

R, value: 0.30 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)

EKA mass spectrum: (M+H)*t = 501
15

Example 22

2- [2- (4-amidinophenyl) ethyl] -benzothiazol-5-yl-carboxylic
acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-
20 hydrochloride

Prepared analogously to Example 10 from 2-[2-{(4-

amidinophenyl)ethyl] -benzothiazol-5-yl-carboxylic acid-N-

phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride and
7 25 sodium hydroxide solution.

Yield: 77 % of theory,

CogHpgNg403S (472.57)

R, value: 0.18 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)

30 EKA mass spectrum: (M+H)?t = 473
(M+Na) + = 495
(M+H+Na) *+ = 259



2-[2-(4-am di nophenyl ) et hyl ] -benzot hi azol - 5-yl - car boxylic

aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) -am de- 20 hydrochl ori de
Prepared anal ogously to Exanple 10 from 2-[2-(4-

am di nophenyl ) et hyl ] - benzot hi azol - 5-yl - car %X¥|IC aci d- N-

phenyl - N- ( 2- et hoxycar bonyl et hyl ) - ani de- hydrochl ori de and 25 sodi um

hydr oxi de sol uti on. Yield: 77 % of theory, C26H24N403S (472.57)
Rf val ue: O. 18—§§ﬂP;€azéel; met hyl ene chl ori de/ et hanol = 4:1 + a few
drops of acetic acid) 30 EKA mass spectrum (MtH) + = 473

( MtNa) +

(MR- = 4§awl—é4?§midinophenyl)—amirgcla\r/ln+e|_t|:+h'\)lia.‘2]+—-i>e:nz%§:%iazol—5-yl~
2-[N- (4- am di nopibaxy) i anaoddel h i} pbepybl N -azolethoycarbonydathylyl-i c
aci d- N-(n- ggopgklagkﬁ§a§é§ﬂfgffa€onylethyl)- 5 am de- hydrochl ori de

0 Exanple

Prepar ed anal ogous from2-[ N (4-
cyanophenyl) - anlnonethyllAbenzothiazol S-yl-carboxylic

aci d- N- (n- pr oppl-dphk-£d- sﬁapesg&@éwrwé %Mm@@ Cﬁon@@ @ihanol i c

hydrochl oric acid, ethanp| and car bonat e. Yield: 83 % of
theory, CQX?Q@RB%@Y%hﬁ@m%EHmEthYlk%bQRﬂQR?lq?Q§I5C§1IFé§b3§yllﬁethylene
chl ori de/ et R/I?_-n&)&l&—ﬁ5(n4pﬂoﬁyﬁ) imﬂmﬁcmfe@@w» amldEKA rrasséx |
spect rum anpl e
2320 " 19 ramaFr EERTIIOTIR A AT S AZBPRG .

carbonate.

Yield: 83 % of theory,

S Cp4HooN503 (467.59)

R, value: 0.31 (silica gel; methylene chloride/ethanol =
15 4:1 + a few drops of acetic acid)

EKA mass spectrum: (M+H)*t = 468
(2M+H) + = 935
Example 24
20
2- [N- (4~amidinophenyl) -aminomethyl] -benzothiazol-5-yl-
carboxylic acid-N- (n-propyl) -N- (2-hydroxycarbonylethyl) -
amide-hydrochloride
R 25 Prepared analogously to Example 10 from 2- [N- (4-

amidinophenyl) -aminomethyl] -benzothiazol-5-yl-carboxylic
acid-N- (n-propyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.
Yield: 75 % of theory,

30 CpyHy5N503S5 (439.54)
R, value: 0.14 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)
EKA mass spectrum: (M+H)*t = 440
(M+H+Na) ++ 231.6

il

35



car boxylic acid-N-(n-propyl)-N(2-hydroxycarbonyl et hyl) -
am de- hydrochl ori de 25 Prepared anal ogously to Exanple 10 from 2-[ N-(4-
am di nophenyl ) - am nomet hyl ] - benzot hi azol - 5-yl - car boxylic

aci d-N-(n-propyl)-N(2- ethoxycarbonylethyb% am de- hydr ochl ori de and
sodi um hydr oxi de sol ution Yield: 75 &f - theory, 30 C22H25N5(3S
(439. 54) Rf value: 0.14 (silica gel; nethylene chloride/ethanol =

4:1 + a fem/drops of acetic acid) EKA nmass spectrum  ( M+H) + = 440

(MrHENa) ++ = 2éika%g§é 25 o _ - 64 -
Exampl e 25 yl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -
5 b5-yl-carboxylic acid-N phenyl-N-(2-ethoxycarbonyl et hyl) -

am de- hydr ochl orMdehyl -2 - [Na] 4 dadMd iNdpHEMA-) 3afiinbMe BRI DiBenzimidazol -

e Ty Do By Rerd- 8?r§°%%%w|aa%cﬁﬁ?%nﬁ M2 Bk Pat BeRy T oYL Pl "hnd

22.3 g (0.115 anmiijleehydrociN¢gPidd hoxy- car bonyl ethyl)-aniline in 300 m of

tetrahydrofuran, 13.1 g (0.13 nol) of triethylanine wer e added dr opw se

in 15 m nutes,—w ' ,

stirring the salvéniethy ot 354713 Y et ez o V=1 = o

resi due was caf%éﬁ?l@tﬁ 7£55{Hecﬁ wat er mnth stlrrlng The nlxture was
mes W

extracted 3 ti dlchloronethans the o gani ¢ extract
i

was washed® wi E® @i ?%1‘2‘615’%0%942!\7 0 WdlSchrdr i etadr E}e’éhlil?%}‘&%‘%\n th 300
(rjﬂ of | }Nafil erf?rrﬂiﬂfbeﬂenzhoi@vaéldaqﬂﬂwﬁwh&mt gz .3hg $olyestm¢s\?ﬁ %ﬁgn |
istilled o t he oil r.o t hus .o talne S ifie y col um
chronatographyN'(i2 PFYF A§%§Eﬁ¥ )-apdineed 90&6 RS
S tetrahydrofuran, 13.1 g (0 13 mol) of triethylamine were

added dropwise in 15 minutes, with stirring, at room

15 temperature. After 2 hours stirring the solvent was
distilled off in a water-jet vacuum and the residue was
mixed with 700 ml of water with stirring. The mixture was
extracted 3 times with 200 ml of dichloromethane, the or-
ganic extract was washed twice with 200 ml of 2N

20 hydrochloric acid and twice with 300 ml of water and dried
over sodium sulphate. The solvent was then distilled off
and the oily product thus obtained was purified by column
chromatography (1 kg silica gel; eluant: petroleum
ether/ethyl acetate = 2:1).

25 Yield: 35.0 g (82 % of theory),
R, value: 0.28 (silica gel; dichloromethane/ethanol = 50:1)

b) 3
carbonylethyl) -amide

30 12.1 g (0.0326 mol) of 4-methylamino-3-nitro-benzoic acid-
N-phenyl-N- (2-ethoxycarbonylethyl) -amide were hydrogenated
in 300 ml ethanol and 150 ml dichloromethane after the
addition of about 4 g of palladium/charcoal (10%) at room
temperature and under a hydrogen pressure of 5 bar. Then

35 the catalyst was filtered off and the filtrate was
evaporated down. The crude product thus obtained was
reacted without further purification.



ether/ethyl acetate = 2:1). 25 Yield: 35.0 g (82 % of theory), Rf
val ue; 0.28 (silica gel; dichloronethane/ethanol = 50:1) b)

3- Ani no- 4- net hyl am no- benzoi ¢ aci d- N- phenyl - N- ( 2- et hoxy-

carbonyl et hyl) -am de 30 12.1 g (0.0326 m)l) of

4- et hyl am no- 3-ni tro-benzoi ¢ aci d-

N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de were hydrogenat ed i n 300 n
et hanol and 15&@&ddir®l@rg@$&1mﬂfﬂkmoﬁﬁe addi ti on of about 4 g of
pal | adi unf chargog]_;(,10% NP8k ]@gﬂqauﬁi drogan
pressure of 5 %‘a ]%'ln O %g?atcgl 9& V\géé#lfﬁgjfeo t e fi Itrate
was evaporated domn The crude product thus obtained mas react ed
wi t hout furthe I8 [ 1Or nz1m1dazo§5 -
Yield: 10.6 ¢ 9?‘7%#@ : va ; SITica ge

di chl or oneBha o cid-N- l N 2-ethoxycarbonyléthyl) -

1- Met hyl - 2- [ N-4fls g&yanophenyl ) - am nonet hyl | - benzi mi dazol - 5

5-yl -carboxylic aci aC|d pheny hoxycarb .17
g (0.035 ol ) &FINF4E y%%d?f&h;l ng“{/ Pg‘éé‘é'&géu"’l{‘ﬁ 6%@1 grb?? %f
N, N -car bonyl d(cn mmztﬁtb]e) vﬁemeﬂwmxmyadumlaaeomt wéreerefhyxgedfiman for
30 m nutes, f e a enzoi c
aci d- N—phenyl % eqﬁf A onynégﬁylé gtégf EH%% gband t he
mxture 10 meSOrQﬁztmuﬂwaf 3ramnndﬁ&‘math&1hm&n§ -beheaichaciédt Nepenyl- was
distilled off s di1§80 ci al
1 C}}%}Prﬂcﬁﬁ} Q#%a)ﬁ f%. 20k¥ed LAded andSEndi mPkt@té

acetic acid and ref Then the gIaC|a acet%c aci d was
distilled of f was gflgixed fox e fuxdihexe fiXe 8PYESI velleR EBBUTOSHEPH of

di &bt or onet hang s tdessol 1d VEMES: WahRd theC @ewh Blleak@yt dissol®éd ninvat er
and then dried over sodium sul phate. After evagoration of the sol vent

the crude produid nhust abtadirdd @@t iwaacidr apdegebyured ufar cHROMBPSEr aphy

800 t t
(500,93 552 88 cpe Gt ol Intaiht g Settfarvdic

di chl or onet hartﬁ'ieetth’:mﬂiue—vﬂ& Bissolved in about 300 ml of
dichloromethane, the solution was washed twice with about
150 ml water and then dried over sodium sulphate. After
evaporation of the solvent the crude product thus obtained

20 was purified by column chromatography (800 g silica gel;

eluant: dichloromethane with 1-2 % ethanol).
Yield: 8.5 g (57 % of theory),
R, value: 0.51 (silica gel; dichloromethane/ethanol = 19:1)

Nas 25 @) 1-Methyl-2-[N- (4-amidinophenyl)-aminomethyl] -

ethoxycarbonylethyl) -amide-hydrochloride

1.2 g (2.49 mMol) of 1-methyl-2-[N-(4-cyanophenyl) -

aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
30 (2-ethoxycarbonylethyl) -amide were stirred in 100 ml of

saturated ethanolic hydrochloric acid for 6 hours at room

temperature. Then the mixture was evaporated to dryness in

vacuo, the residue was dissolved in 100 ml of ethanol,

mixed with 2.5 g (26 mMol) of ammonium carbonate and

35 stirred overnight at room temperature. After distillation
of the solvent the crude product thus obtained was purified
by column chromatography (100 g silica gel; eluant:



25 d) 1-Methyl-2-[N-(4-am di nophenyl)-am nonet hyl | -

benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N- ( 2-

et hoxycar bonyl et hyl ) - am de- hydr ochl ori de 1.2 g (2.49 mwol) of

1- net hyl - 2-[ N- (4- cyanophenyl ) -

am nonet hyl | - benzi m dazol - 5-yl - carboxyl i c &% d- N- phenyl -N- 30

(2- et hoxycarbonyl ethyl)-am de were stirred in 100 m of sat urat ed

et hanol i c hydr@wﬁhmdﬁ?myﬂhidbdétﬁahemrs at1y o0By condempestaing echelhen t he
m xture was evapor.ate o dryness in vacuo., t he residue di ssol ved
in 100 n of ethar oe,S tthe %%%gﬁawc?ﬁpaggdgw?%6émﬂe<§fasgnarm%rﬁ’car bonat e
and 35 stirrecmnphoughtsodtidr.oom t enperature. After distillation of

t he sol vent the; e .preduct, sthus_ebiAai was purified by col umm
N AR /

chronatograghy ‘gsi I .

- 66 - diRehvateeet hahd/ E2hbivd gels: Bichlpresesharedethgnohe= 4:1)

el uates the desgi. oyngicnag 49t @i ned as a white, anor phous solid.
Yield: 1.10 g ???%%qﬁgﬁpheory),q g RL val ue: 0.18 (silica gel

di chl or onet hangfiet kaRel speétihm: (MEBBHIONGO3 4941Cl (498. 6) EKA nass
spectrum (M-H) + = 499 (MF2H) ++ = 250
(MFH+Na) ++ = 261 10 Exanpl e 26 (M+2H) *1_ Mt RAQ 2- [N

(4-am di nophenyl ) -am nonet hyl ] -bengzi m ol -_ 5-yl -carboxylic
acid-N—phenyI-N—(2-hydroxycarbony|g@%€}€$¥1% _eﬁﬁ%ka A m xture of 300
ng (0.56 mMl) of 1-nethyl-2-[N(4-
am di nophenyl ) peaebyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- phenyl - =ethoxycar bonyl et hyl ) - am de-

‘e

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] ~benzimidazol -
5-yl-carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -
15 amide

A mixture of 300 mg (0.56 mMol) of l-methyl-2-[N-(4-
amidinophenyl) ~aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-

20 hydrochloride, 15 ml of ethanol, 4 ml of water and 120 mg
(3.0 mMol) of sodium hydroxide was stirred for two hours at
room temperature. Then the mixture was diluted with about
20 ml of water and made weakly alkaline with glacial acetic
acid. The product which crystallised out was suction

25 filtered, washed with water and dried at 60°C in vacuo.

Yield: 250 mg (95 % of theory),
CogHogNgO3 (470.5)

EKA mass spectrum: (M+H)* = 471
(M+H+Na) ++ = 247
30 (M+2Na) t+ = 258



20 hydrochloride, 15 m of ethanol, 4 m of water and 120 ng (3.0

mvbl ) of sodi um hydroxi de was stirred for tw hours at room
tenperature. Then the m xture was diluted with about 20 M of water
and made weakly al kaline with gl aci al acetlc acid. The product which
crystallised out was suction 25 filtered, 6%ashed with water and dried at
60[err]]C in vacuo. Yield: 250 ny (95 % of theory), C26H26N6 (3
(470.5) EB¥ampke Zpectrum  ( MrH) + = 471

(MtH+Na) ++ = 247 30 (Mt2Na) ++ = 258

- 67 - npl e 27

1- Met hyl - 2- [(ﬂaM@@hnbpﬁehmqmﬁcblmmqylaémqme&aﬁﬂ -bepgimidazod 5hp¥kyl i c
aci d- N- (n- pr opyhindk{ 2t &1 H@xyafr GRPHH th—)L\r-(25etw;<9@ahb6h9@ataywe

a) 4- N@thylan1no 3-C Ioracetan1 0- ben20|c aci d- N-
prorpyl) - N2( 2- %WH@%?% FHrR ) - ami de A solutlon of 1.8 g (5.9 mwl)
of 3-am no-4- net hyl am no- 10 benzoi c

aRG§PR$H-

aci d- N-(n- pn)ggx ,
o | -Met
bl ) of

anal ogously t
N, N' - car bonyl i . < 5 f' .
h uran mas st|rrgp<% @ F@oqybbk qL amlno thgEﬁgisﬁiﬁoaCI in

N-phenyl - N- ( 2-mx

75 m tetrahydr hour roomte rature Then
the sol vea® wd@emn@ma@xﬁ -N- (rbfprrqmlx)aéhdz~§ﬁaoecrxr§a§be§¥1915 Hhtrapade
purified by fl aredcgﬂémﬁgdﬂﬂl%pr @SbH1%% gebih bﬁ!h@ﬂﬁen201c acid-

chl ori de/ et hano 1. (77% theory) 'y il
20, R val ue: %‘E}Ber(%}rﬂf c%? gfé?ho’%ﬁq?ﬁ% &F&Z’é{ﬁét’ﬁﬁ‘HGFB anfohPa 6 ' nilS1f
= 80710: 1) of NDNGLéaﬁhunymaﬂﬂﬁxdhzm&bhahdbepBsngdazob fMyl ) cafboxylic
aci d-N-(n- prOpé{hforl\cla_éceteltchoez(cvl%rll%lonl%' %tlhwe)ci:%ﬂ‘yg%ofuran was stirred for
15 1 hour at room temperature. Then the solvent was distilled
off in vacuo, and the crude product was purified by flash

chromatography (silica gel; methylene chloride/ethanol =
49:1).
Yield: 1.7 g (77% of theory) yellow oil,
20 R; value: 0.58 (silica gel; ethyl acetate/ethanol /ammonia
= 90:10:1)

b) 2-Chloromethyl-1-methyl-benzimidazol-5-yl-carboxylic
acid-N- (n-propyl) -N- (2-ethoxycarbonylethyl) -amide

25 1.6 g (4.3 mMol) of 4-methylamino-3-chloracetamido-benzoic
acid-N- (n-propyl) -N- (2-ethoxycarbonylethyl) -amide were
heated to 100°C in 25 ml of acetic acid for 30 minutes.
Then the solvent was distilled off, the crude product was
taken up in 40 ml methylene chloride/ethanol (9:1) and

30 washed with 20 ml saturated sodium hydrogen carbonate
solution. The organic phase was dried with sodium sulphate

and evaporated down.

Yield: 1.5 g (100% of theory) of brown oil,

R, value: 0.63 (silica gel; ethyl acetate/ethanol/ammonia
35 = 90:10:1)



25 1.6 g (4.3 mwl) of 4-nmethylam no-3-chl oracetam do-benzoic
aci d-N-(n-propyl)-N-(2-ethoxycarbonyl et hyl)-am de were heated to
100[err]Cin 25 mM of acetic acid for 30 m nutes. Then the sol vent was
distilled off, the crude product was taken up in 40 mM nethyl ene

chl oride/ethanol (9:1) and 30 washed w th 68 nl saturated sodi um hydrogen
car bonat e solution. The organic phase was dried wi th sodi um sul phate

and evapor at ed gjown-Methy1¥igel (4 -k £2891 et Rl ofdt RYEIOI YN Hifm A1 054 |
i gg?'lg?-l)o 63 §pidd:62,88v. S A9etatel ol Papol] A2 38 onyretnyl) -
1- Met hyl - (ammicddeanophenyl ) t hi onet hyl | -benzinidazol 5-

yl - carboxyllc Ci yI C

A m xture of 1. ﬁi%%#%% %ﬁga) P égcﬁlor8f I-1- f%%?ﬂgthﬁi 1- ﬁ@?hfi-
benzi m dazob- 515ﬂn2darnﬁ®qdh-§-xdu-aambpnyb1@p§¢ d- (n- pr0pyl) -N-

(2- et hoxycar bonyl 2 I

cyanot hi ophenoWw&%&%Mﬁlﬂ@gﬁ?w aﬁl&é %Mran%crg 0.8 mMOéL)d O1f0prr1 of
d||sopropylethfW@WM$QHQBhe?°ﬂoWPStHeEGGFe%F] ml of 'ﬁ%ﬂ%&ﬁﬂkﬁﬂ?ﬂﬁﬂide

distilled off lalhd\/a.&)u‘ml b'fed@.ﬁ.ﬁ@@r@ﬁ?ﬂé@hylﬁ{ﬁ’lné’vaﬁoldllsS‘rﬁiu\ie(id o3 arl et hyl
acet at e, mashegTMAth after conceqﬁéatlon gﬂrlfled by

I ash ohr e GhLIeRY ver pedtyiea Bl r A T o roduct
(49:1 to 1Py1) yas dlsgbgbgd 11538 792 RY1 thEO ae OfwduW it 355 maRf

value 0.65 (silica gel; ethyl acetate/ethanol/anmoni a

= 90: 10: 1) watey, 13N§tﬁ§F$§ ancentratlon purified by flash

(4-amdi n0phemdh)rbh:a@asg&azsh henzishdgeD} -hethylend «daldIdEe/le hagiod- N
(nipd opyl ) - %%néthoxxgar onylethyl) - 20 am de-hydrochl oride 1.4 ¢
(3.01 mwl) of( t fr §1 -2 4-cyanopheny|)

t hi onet hyl | - beNilediddazob- §- {79&aoboklyéory oo l-Hidwn pridpyl ) -

N- ( 2- et ho ar yI tire n .
saturatedxﬁfthgﬁn%éggen cTﬁgnf%}fﬁgw i% ou?g |?§gtg§e?£%h%? *§%§5$%ﬁer at
roomtenperature, until no nore98t3&@tlhg material could be detected by
thin | ayer chromatography. Then the solvent was distilled off at a

maxi num bat h tenperature of 30[err]C, the Qily residue was taken_u
40 m d) 1-Methyl-2-[{4-amidinophenyl)thiomethyl] -benzimidazol-

1-carboxylic acid-N- (n-propyl} -N- (2-ethoxycarbonylethyl) -
20 amide-hydrochloride
1.4 g (3.01 mMol) of 1-methyl-2-[(4-cyanophenyl) -
thiomethyl] -benzimidazol-5-yl-carboxylic acid-N- (n-propyl) -
N- (2-ethoxycarbonylethyl) -amide were stirred in 50 ml of
ethanol saturated with hydrogen chloride for 5 hours first
25 at 0°C, later at room temperature, until no more starting
material could be detected by thin layer chromatography.
Then the solvent was distilled off at a maximum bath
temperature of 30°C, the oily residue was taken up in 40 ml
of absolute ethanol and mixed with 2.8 g of ammonium
30 carbonate. After 18 hours the solvent was distilled off in

vacuo and the crude product was purified by flash

chromatography (silica gel; methylene chloride/ethanol =
19:1 to 4:1).
Yield: 1.3 g (83% of theory) as a light beige solid,
35 R, value: 0.29 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)



of absolute ethanol and m xed with 2.8 g of ammonium 30 carbonate. After

18 hours the solvent was distilled off in vacuo and the crude product
was purified by flash chromat ography (silica gel; nethylene

chl ori de/ et hanol 19:1 to 4:1). Yield: 1.3 g (83% of theory) as a
light beige solid, 35 Rf value: 0.29 (silifa-gel; ethyl

acet at e/ et hanol / anmoni a = 50: 45: 5)

- 69 - C2o5B3NSeR5S(48816€3) EKA mass spectrum (M+-H)+ = 482
Example 28 5

1- Met hyl - 2- [ (AEBA BRASpARAGEYUN: ofMétH)T |= b&8%i mi dazol - 5-yI - carboxylic
aci d- N- (n-propyl)-N-(2-hydroxycarbonyl et hyl ) - am de- hydrochl ori de 10

0.52 g (1.0 mwbl) of 1-Methyl-2-[(4-am di nophenyl) -

t hi onet hyl | - beB¥2BRL48228 5. y| - carboxyl i ¢ aci d- N-(n- propyl ) -

N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de was di ssol ved in 15 m
uti,on and_stirred

et hanol , m xed_ wth 5 2N sodi um hydr.oxi.de S
for 2 hours atllrl\%%ﬁwje%éfg%ﬁ?r%l.gﬁ'h%é}{%dué: O“lﬁt%]ég’%%uQ&aQ&f Srid -
al cohol was di sarboxyll ¢ facid-Nahd ptopyds -ati (@ -fhyettomyichrbongtathgll¢d

hydrochl oric | _ er_was distilled off in vacuo, and the crude
pr oduct ngm?%_ %yféﬁﬁﬁgégﬁéeof ethanol and filtered to renove the

i nsol ubl e sodium-chloride. After the solvent had been 20 distilled off the
title comoundy ey QbLRAINGHMED B Ithyl HI1@-amidiNbphdnyp) 43 g (88% of
t heory), Rf. value: 0.19 (silica gel; “ethyl acetate/ethan anmoni a
= 50:45: 5) 25 thpeegpzPengiqnigiazol -5 -yixgarkexyd dec afifr N¢ (R rpFoRYAb 2
. N- (2-ethoxycarbonylethyl) -amide-hydrochloride was dissolved
in 15 ml ethanol, mixed with 5 ml of 2N sodium hydroxide
solution and stirred for 2 hours at room temperature. Then
15 5 ml of water were added, the alcohol was distilled off,
and it was acidified with concentrated hydrochloric acid.
The water was distilled off in vacuo, and the crude product
was taken up in 5 ml of ethanol and filtered to remove the
insoluble sodium chloride. After the solvent had been

20 distilled off the title compound was obtained as a white

3
U

solid.
Yield: 0.43 g (88% of theory),
R; value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)
(W 25 Cp3Hp7Ng03S (453.57)

454
476

EKA mass spectrum: (M+H}*
(M+Na) +

I

Example 29

30
1-Methyl-2-[(4-amidinophenyl)thiomethyll -benzimidazol-5-yl-
carboxylic acid-N- (2-methylpropyl) -N-(2-
ethoxycarbonylethyl)-amide-hydrochloride

35 Prepared analogously to Example 27 from 1-methyl-2-[(4-
cyanophenyl) thiomethyl] -benzimidazol-5-yl-carboxylic acid-
(N- (2-methylpropyl-N- (2-ethoxycarbonylethyl) -amide,



(M-Na) + = 476 Exampl e 29 30

1- Met hyl - 2-[ (4- am di nophenyl )t hi onet hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- (2- net hyl propyl ) - N-( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de
35 Prepared anal ogously to Exanple 27 from 1-nethyl-2-[ (4-

cyanophenyl )t hi onet hyl ] - benzi m dazol - 5-yl= c&r boxyl i ¢ aci d-

(N-(2- et hyl propyl - N- (2- et hoxycar bonyl et hyl ) - am de,

- 70 - etettdmamdld chgdeokhabirt cagtdd, et hRab1 anth HMRSH UM

car bonat e. éﬁﬂ% %fe83 % of theory, C25H31N603S (495. 65) 5 K
val ue: 0.30 (sﬁ'lca gglf et hyl acet at e/ et hanol / anmoni a
= 50:45:5) : Yiel@KA83n$sofpebeoum, (MH) + = 496 Exanpl e 30 10

1- Met hyl -2-((4 o[ e t pronet hyl ] - benzi m dazol - 5-yl -

carboxylic acig?%ﬁgﬂgﬁgggN?%%%éFngycarbonylethyl)-anide-

hydrochl oride Rl¥alieepar®al ésidliogousdly: tethiplagpbeald/EtBahdt fRkkoht2- [ (4-
cyanophenyl)thionethyl]-benzigigﬁzgg;§yy[-carboxylic aci d-

N- phenyl - N- ( 2- et hoxycar bonyl et hyl'j-ani de; and et hanolic hydr ochl ori c
acid, ethanol @Kd aeawBnEpECtatRON@EH)+ = 496 el d: 90 % of theory, 20

C28H29N503S (515. 64) Rf value:0.24 (silica gel; ethyl
acet at e/ et hanol / anmoni a 50: 45: 5) EKA mass spectrum ( MtH) + =
516 Example 30

10

1-Methyl-2-{[(4+amidinophenyl)thiomethyl] -benzimidazol-5-y1-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-

hydrochloride

15 Prepared analogously to Example 27 from 1-methyl-2- [ (4-
cyanophenyl) thiomethyl] -benzimidazol-5-yl-carboxylic acid-
N-phenyl-N- (2-ethoxycarbonylethyl) -amide, and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
Yield: 90 % of theory,

20 CpygHpgN503S (515.64)
R, value:0.24 (silica gel; ethyl acetate/ethanol/ammonia =
50:45:5)
EKA mass spectrum: (M+H)* = 516

++ =
xz (M+H+Na) = 269.7

25

Example 31

1-Methyl-2-[(4~amidinophenyl)thiomethyl] -benzimidazol-5-yl1-
carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-
30 hydrochloride

Prepared analogously to Example 28 from 1-methyl-2-[(4-

amidinophenyl)thiomethyl-benzimidazol-5-yl-carboxylic acid-

N-phenyl-N- (2-ethoxycarbonylethyl) ~amide-hydrochloride and
35 sodium hydroxide solution.

Yield: 76 % of theory,



(MtH+Na) ++ = 269.7 25 Exampl e 31 _
1- Met hyl - 2-[ (4- am di nophenyl )t hi onet hyl ] - benzi m dazol - 5-yl - ~ carboxylic
aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) -am de- 30 hydrochl ori de

Prepared anal ogously to Exanple 28 from 1-net hyl-2-[ (4-

anm di nophenyl ) t hi onet hyl - benzi ni dazol - 5-yl 7éarboxyl i ¢ aci d- _

N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de and 35 sodi um

hydr oxi de sol uf2eH25N5038i €48(7. 78) % of theory@b

- 71 - 25N503 87 ilica gel; ethyl
acet at e/ et hano 7a§§6ﬁ 3.6 el tca gel; etg¥f56°ﬁ§aﬁ? Sthan TRQRia
spectrum (M-H)+ = 488 5 = 50:45:5) (MtNa) + = 510

Exanpl e 32 _
1- Met hyl - 2- [ (455 BRADpFRATHT Y%y nBHHY"] - red#B8ni dazol -5-yI - 10 sul phonic
aci d- N- (| - met hyl - pi peri di n- 4- yI) hyl de- hydr ochl ori de

a) 4-Chloro- 3- n|trobenzenesulphon|c aC|d N-?? nmet hyl -

pi peridin-4-yl)-Nnethyl-amde 15 To a solution of 2.2 m (15 mwl) of
1-met hyl -4-  Examfigtdiydani no-pi peridine in 60 nl pyridine, 3.8 g (15 nibl)
of 4-chloro-3-nitro-benzenesul phonic acid chloride were added, in
batches, whilst cooling wiwth ice. The m xture was then stirred for two
hours with coogfi he a t X

i th about 80 T gl arer - SOk Rav PV KRERR PR A L o
whi | st st iPri ipLp OHRHgﬁﬂﬁﬂﬂﬁj%ﬂ“?ﬁ@hyﬂuﬂépsrédm@t4pYbbf%fmGEhxﬂv%mlémﬁt|on

hydrochloride

a) 4-Chloro-3-nitrobenzenesulphonic acid-N- (1-methyl-
piperidin-4-vyl) -N-methyl-amide

15 To a solution of 2.2 ml (15 mMol) of l-methyl-4-
methylamino-piperidine in 60 ml pyridine, 3.8 g (15 mMol)
of 4-chloro-3-nitro-benzenesulphonic acid chloride were
added, in batches, whilst cooling with ice. The mixture was
then stirred for two hours with cooling, then evaporated to

20 dryness, the residue was mixed with about 50 ml of water
and made alkaline with concentrated ammonia whilst stirring
vigorously. The crude product precipitated was suction
filtered and purified by column chromatography (250 g
silica gel, eluant: dichloromethane with 1.5% ethanol).

25 Yield: 1.6 g (31% of theory),

C33H78C1IN304S (347.8)

R value: 0.19 (silica gel; dichloromethane/ethanol = 19:1)

b) 4-Methylamino-3-nitrobenzenesulphonic acid-N-methyl-N-
30 (l1-methylpiperidin-4-yl)-amide
1.6 g (4.6 mMol) of 4-chloro-3-nitrobenzenesulphonic acid-

N-methyl-N- (1-methyl-piperidin-4-yl)-amide was mixed with
30 ml of 40% methylamine solution and stirred in a sealed
flask for four hours at room temperature. Then the mixture

35 was diluted with about 40 ml of water, the product
precipitated was suction filtered, washed with water and
dried.



filtered and purified by columm chromat ography (250 g silica gel,
eluant: dichloronethane with 1.5%ethanol). 25 Yield: 1.6 g (31% of

t heory), [err] (347.8) Rf value: 0.19 (silica gel

di chl or onet hane/ et hanol = 19: 1) b)

4- Met hyl am no- 3- ni trobenzenesul phoni ¢ aci-d-7% et hyl - N- 30

(1- et hyl pi peridi n-4-yl)-am de 1.6 g (4.6 mvbl) of
4-ch|oro-3-nitﬂdbddzeaesuprGB%Coﬁf§ﬂeor%), i with 30 m of 400
N- et hyl - N- (1- get byl spiperidi,n-4;yl)-am de was m xed wt o] 0
met hyl )altm' ne(soﬁt‘*%ﬁngﬁvé%st(%?ég)i n a seal ed flask for four hours at
room tenper at URg. vahea: t ea 31 kil a3 Ye WA F idih BE-BRle¥hbRe 2BOHLN4P D1 401)

wat er, the product precipitated was suction filtered, washed with water

and dri ed. - 72 - Yi el d:
1.5 g (95%%f che ino-4 -net Ui PANMEATe Bhde s honi)c BlcivauaietBy4 SN -
(silica gel; dighlag ] L apol .+ 4.1 5 ¢

3- Ani no- 4- net h{ ani S¥Ehigae gy ! &ﬂm =N et hyI_- N-

(1- met hyl pi per fdPng4{¢| - aMplk of 4-mathyIpnitot Iriltrobenzenesulphonic

4- et hyl am no- gcRRt KOREPRGTEF UL PN 151 — v 1din-4-v1) —amd _
4 - ? sﬁe&idirrékﬁﬂg%gﬁﬁl éqwgrgl) amldgigggﬁved in 100

i d-N-met hyl - N (1- et hyl - pi .
ﬁflnethanolyangléﬁPg§9@¥E%l¥ 0fW%HW&ﬁﬂﬁﬁQ&janﬂJca§ﬁ1N§éﬁﬁﬂéﬁpbvérggenandd
Catal yot WS Lt oo o B = han 0

atal yst was fj red o .__an i , :
?gsul?ing oilypaifagb?%dﬁ%tc 9 %heﬁn?%héﬁ§dcﬁFﬁﬂgﬁF YA§ SH;Fﬁréét?éﬁ.
Yi E:* d: 1. 4I g (200%bé fhburate wils Wao@alzd;thi re?ﬁlﬁi%gai[)ﬂﬁy 0. 33

~ica gel; = 4: 1) - 1 : 2-
EZ-cyanoghenyﬁiﬁQaQ%?ﬂ@%?éggég%%ﬁg%¥%ﬁﬁé'%§FPOUt anguP?Bg?%cgélon'
aci d- N- net hyl -Xi¢hd net hy/ 19 pl30% difhthepirydani de 20 532 ng (3.0 mbl) of

4- cyanopheasy!| N | (331G, )486 ny (3.0 mwl) of
1, 1' - car bonyl 8?%’%@%%2%?22@%% di)ssol ved in 40 m of tetrahydrofuran

and refluxed fRy vB3ugi:ngt.88. (Fhemca gel; dichloromethane/ethanol = 4:1)

d) l—Methzl—z-I54-cyanophenzlloxymethyll-benzimidazol—s-zl—

20 532 mg (3.0 mMol) of 4-cyanophenyloxyacetic acid and 486 mg

(3.0 mMol) of 1,1'-carbonyldiimidazole were dissolved in
40 ml of tetrahydrofuran and refluxed for 15 minutes. Then
700 mg (2.24 mMol) of 3-amino-4-methylaminobenzenesulphonic
acid-N-methyl-N- (1-methyl-piperidin-4-yl) -amide were added
) 25 and boiling was continued for a further eight hours. Then

the mixture was evaporated down and the resulting oily

. residue was refluxed in 30 ml of glacial acetic acid for
one hour. The glacial acetic acid was distilled off, the
residue was mixed with about 30 ml of water and made

30 alkaline with concentrated ammonia, and the solution was
extracted three times with about 20 ml of dichloromethane.
The organic phases were dried and evaporated down. The
resulting product was further reacted without any
purification.

35 Yield: 400 mg (39% of theory),
C23H37Ng503S (453.6)

R, value: 0.37 (silica gel; dichloromethane/ethanol = 4:1)



700 ng (2.24 mwbl) of 3-am no-4-nethyl am nobenzenesul phoni c
aci d-N-nmet hyl - N- (I - met hyl - pi peridi n-4-yl)-am de were added 25 and boiling

was continued for a further eight hours. Then the m xture was

evapor ated down and the resulting oily residue was refluxed in 30 m of
gl acial acetic acid for one hour. The @Bacial acetic acid was distilled
of f, the resi due was m xed with about 30 m of water and nade 30

al kaline with concentrated amoni a, and the solution was extracted

three tines Wlt)h alo t

were dried andevaporatet ST

reacted wt houzlﬂlphon_x_mradmd:-a{-mmthﬁSN XIlekndthzalﬁngglﬁﬁﬂ-@ oy1} heory),

023H27N5038 (483 8 -n drc&hlvoey'ﬂf‘é 0.37 (silica gel; dichloronethane/ethanol
= 4:1) S 73 - e)

1- Met hyl - 25[ ( PraparetFradddanelivettioy Exampiei RBdafobm5400 mg f -Bul phoni c

aci d- N-met hy| lﬁ%&r&mmp/ @aﬁarﬂo@rfénﬂﬂmcymeth%?%QEZM%Q%iOé'§if >

Prepared anal o to Exanpl e 25d~f 400

net hyl - 2- [ ( 4- c‘%&%ﬁw@@ aaMemeHY I dn Al nmg byl pipgridin-4-gl) preide

aci d- N-met hyl «NtH -esidhdidiperiddiodhdoyt - aBideand ammbhiuRtdabisee .

hydr ochl ori c M mmnl car bonpat e. Yield: 370 ng (83% of

t heory), 10 N “{947( ) Of theog¥h. npss spectrum (MeH) + = 471
( M+2H) ++ t023@Q3H30N60@83WHW®.33 15

1- Met hyl - 2-[ (4- am di nophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - sul phoni c
aci d- N- net hyl E¥Apimasg speictaumydiMeH) 6ri de 471 Prepared anal ogously to

Exanpl e 32 from 1-nethyl -2-[(4-
cya'nophenyl ) - oxymet hyl ] - benzi m dggﬁggfyl _S%JIP%hOI’II c acid-N

The, or ganl c phasgs

Example 33
15

1-Methyl-2-[(4-amidinophenyl) oxymethyl] -benzimidazol-5-y1-
sulphonic acid-N-methyl-N-phenyl-amide-~hydrochloride

Prepared analogously to Example 32 from l-methyl-2-{(4-

20 cyanophenyl) -oxymethyl] -benzimidazol-5-yl-sulphonic acid-N-
methyl -N-phenyl-amide and ethanolic hydrochloric acid,
ethanol and ammonium carbonate.

Yield: 46 % of theory,
Co3H3N503S (445.5)

25 EKA mass spectrum: (M+H)?t = 450
(M+H+Methanol) * = 482
(M+2H) ++ = 223

Example 34
30

1-Methyl-2-{(4-amidinophenyl)oxymethyl] -benzimidazol-5-yl-
sulphonic acid-N- (3-ethoxycarbonyl-n-propyl)-N-phenyl-
amide-hydrochloride

35 Prepared analogously to Example 32 from 1l-methyl-2-[{(4-
cyanophenyl) oxymethyl] -benzimidazol-5-yl-sulphonic acid-N-



met hyl - N- phenyl - am de and et hanolic hydrochl oric acid, et hanol and

anmoni um car bonat e. Yield: 46 % of theory, C23H23N503S (449.5) 25
EKA mass spectrum (M+-H) + = 450

( MtH+Met hanol ) + = 482 ( Mt2H) ++ = 223

Exanmpl e 34 30 - 74 -
1-N@thy|-2-[(4-anidinophenzl)oxynethyl]-benzinidazol-5-y|- sul phoni c
aci d- N ( 3- et hoXyc&tBexryrarbprBbynI PIeRIEMN-~phenylaritddehy étbanodiicde 35

Pr epar ed analoggd&b&hl@rﬁéagei&,3@tﬁéﬁﬁﬂ]éﬂﬁﬂéﬁﬂdh%hhﬂé'rﬁpnate.
-bgnzim dazol - 5-yl - sul phoni c a0|3¥

cyanophenyl ) oxynret Qyl

- 74 - %égéaﬁokgc r BonyREXEYr opyl ) - N- phenyl - ani de, et hanol i ¢
hydrochl ori c aChgH3 eNbags! (&gl Anmoni um car bonat e. Yield: 57 % of
t heory, C28H31IN5OBS (549.7) 5 EKA mass spectrum (M+H)+ = 550
Exanple 355 EKA mass spectrum: (M+H)+ = 550

1- Met hyl - 2-[ (3- am di nophenyl ) oxynet hyl ] - benzi m dazol -5-yl - 10 sul phonic

aci d- pyrrolidi de-hydrochl ori de Prepared anal ogously to Exanple 32
from 1- met hyl -2% e 35
cyanophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - sul phoni ¢ aci d- pyrrolidide,

et hanol i ¢ hydrochl aoric acEP, et hanol ‘and 15 ammoni um car bonate.
Yield: 71 % of P& -2- [ (3-@wiidinepheoyl) exywpthyl] -benzimidazol-5-yl-
10 sulphonic acid-pyrrolidide-hydrochloride

p Prepared analogously to Example 32 from l-methyl-2-[(3-

cyanophenyl) oxymethyl] -benzimidazol-5-yl-sulphonic acid-
pyrrolidide, ethanolic hydrochloric acid, ethanol and

15 ammonium carbonate.
Yield: 71 % of theory,
C20H23N503S (413.5)
EKA mass spectrum: (M+H)+ = 414

20 Example 36
1-Methyl-2-[2- (4-amidinophenyl)ethyl] -benzimidazol-5-y1-
carboxylic acid-N-phenyl-N- (3-methoxycarbonylpropyl) -amide-
dihydrochloride

S 25

Prepared analogously to Example 25d from l-methyl-2-[2-(4-
cyanophenyl) ethyl] -benzimidazol-5-yl-carboxylic acid-N-
phenyl-N- (3-tert.butyloxycarbonylpropyl) -amide and
methanolic hydrochloric acid, methanol and ammonium

30 carbonate.
Yield: 83.5 % of theory,
R, value: 0.17 (silica gel; dichloromethane/ethanol = 4:1)
CogH31NgO3 (497.6)

EKA mass sgpectrum: (M+H)* = 498
260.7

35 (M+H+Na) ++



EKA mass spectrum (MH)+ = 414 20 Exanple 36

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- phenyl - N- ( 3- net hoxycar bonyl propyl ) - am de- di hydrochl ori de 25
Prepared anal ogously to Exanple 25d from | -nethyl -2-[2-(4-

cyanophenyl ) et hyl ] - benzi m dazol - 5-yl - car boXyl rc aci d- N-

phenyl - N-(3-tert. butyl oxycarbonyl propyl)-am de and nmet hanol i ¢

hydr ochl ori ¢ aBkamphet Banol and ammoni um 30 car bonate. Yield: 83.5 %
of theory, Rf value: 0.17 (silica gel; dichloronethane/ethanol = 4:1)
C29H31N5C3 (497. 6) EKA mass spectrum (M+H) + = 498 35

( MtH+Na) ++ = 25Mgthyl-2-[2- (4-amidinophenyl)ethyl] -benzimidaz@b-5-yl-

Ex le 37 i Ak A 'mgp%y&gﬁéa: < L dazgl - 5oyl -
ca?ggxylic_aci%?ﬁfiﬁ%%§??%f%%ﬁﬁgg#gégggibony prop l?%?kpgggébggﬁ? Q&lée
hydr ochl or Pde Rydrochlgmife ed anal ogously to Exanple 26 from
1-met hyl - 2-[ (4-
| di h I hylTT-benzi-m dazqQ] - 5- yI - car hoxyli c
aci d- nl\_poghg%l )%”%é"é’%% r%}&/lc%ﬁ%??ﬁ B0 YRS dé- Fon drRgEREERRof {de and
sodi um hydr oxiatel dirtegheryl) aminotietihyl 19denzdmitdheolys-yl-cafboxpl e: 0. 09
(51 02 ool el o QORLAPNS! LA ooy SEH R0 (105 O

EKA mass spectru
10 dihydrochloride and sodium hydroxide solution.

Yield: 92 % of theory,
R, value: 0.09 (silica gel; dichloromethane/ethanol = 4:1)

~ CogHogN503 (483.6)
EKA mass spectrum: (M+H)*+ = 484
15 (M+Na) + = 506
(M+H+Na) t+ = 253.7

Example 38

20 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-phenyl-N- (3-ethoxycarbonylpropyl) -
amide-dihydrochloride

a) 1-Methyl-2-{N-(4-cvanophenvyl) -aminomethvl]-benzimidazol -

~ 25 5-yl-carboxylic acid-N-phenyl -N- (3-tert.butyloxy-
carbonylpropyl) -amide

Prepared analogously to Example 25c from N- (4-cyanophenyl) -
glycine and 3-amino-4-methylamino-benzoic acid-N-phenyl-
N- (3-tert.butyloxycarbonylpropyl) -amide.
30 Yield: 65 % of theory,
R, value: 0.17 (silica gel; dichloromethane/methanol =
19:1)

b) 1-Methyl-2-[N- (4-amidinophenyl) -aminomethvl] -

35 benzimidazol-5-yl-carboxylic acid-N-phenyl-
N- (3-ethoxycarbonylpropyl) ~amide-dihydrochloride




15 ( MtNa) + = 506

(MrH+Na) ++ = 253.7 Exanpl e 38 20

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl - carboxylic acid-N phenyl - N (3-et hoxycarbonyl propyl ) -

am de- di hydr ochl ori de a) - 76 -

1- Met hyl - 2-[ N- (4- cyanophenyl ) - am nonet hyl | - benzi m dazol - 25

5-yl - car boxyl i Prapiated pmalypigoNs3- ter Exauplé 0x6d from damsdylor2oph-) Hami de

Prepared anal o anpls n = | )es: lsyci ne and
y%am%c%eg] 2 gmlﬁoagﬁﬁél%ﬁg%%fmf&'ﬁﬂp@M carboxyd! i

3-am no- 4- net hyl-a zoi c acl .

N (3-tert. but ylasdd-ar-phepydrdpyBy tant deut ghoxwearkpnigpngritl t#dsde and Ry
value: 0.17 (Siddfadi8lc ndaeblanerethapes i@l and ammonium

19: 1) b) 1-Methyl-2-[N-(4-am di nophenyl)-am nonet hyl |- 35

benzi ni dazoP - 5-GA% ylic aci d- N phenyl -

N- ( 3- et hoxycar haraldor ey ls) oZmcteodiyhydr ochl ori de

cyanopheny! ) - aRenBREER)! - Ben DT vk g yRofaPsEhgadybbhandl ! B 411)

aci d- N- phenyl - [xg¥4bdigOsbUBRRe%ycar bonyl propyl ) - am de and et hanol i c
hydr ochl oric acid, ethanol and ammoni um 5 carbonate. Yield: 68 % of
t heory, Rf BK& massO spectshi: c4MyB) * di cht dt%het hane/ et hanol = 4: 1)
C29H32N603, (512. 6) EKA mass ectruny, (MeH) 4 = 513 10
( MrH+Na) el 268 Exanpl.e 30 tHEHHREfH+ 12 45

o Example 39

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
15 S5-yl-carboxylic acid-N-phenyl-N-(3-hydroxycarbonylpropyl) -
amide-hydrochloride

Prepared analogously to Example 26 from l-methyl-2-[N-(4-

amidinophenyl) ~aminomethyl] -benzimidazol-5-yl-carboxylic
20 acid-N-phenyl-N- (3-ethoxycarbonylpropyl) -amide-

dihydrochloride and sodium hydroxide solution.

Yield: 73.5 % of theory,

Co7HgNgO3 (484.6)

) EKA mass spectrum: (M+H)?t = 485

S
25 (M+2H) *+ = 243
(M+H+Na) ++ = 254

- Example 40

30 1-Methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (ethoxycarbonylmethyl)-amide-
hydrochloride

Prepared analogously to Example 25d from 1-methyl-2-[2-(4-
35 cyanophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-



1- Met hyl -2- [N- (4-am di nophenyl) -am nonethyl] -benzim dazol- 15

5-yl -carboxylic acid-N phenyl - N-(3-hydroxycar bonyl propyl) -

am de- hydr ochl ori de Prepared anal ogously to Exanple 26 from

1- et hyl - 2-[ N- (4-

am di nophenyl ) - ani nonet hyl ] - benzi m dazol -5-%1 -car boxyl i ¢ 20

aci d- N- phenyl - N- ( 3- et hoxycar bonyl propyl ) - am de- di hydrochl ori de and
sodiun1hydroxi@heanuNFd@thoxychbbdylﬁatEy?@oémi@@oaﬁd etharfadA28N603
(484. 6) E tr (

(M2H) ++ f@d@%ﬁil%&ﬁ% LTy, Q%Bgnol Rﬁkﬁ$ﬂ.3$pm'§%ﬁponate Exanpl e 40
30 1-thhy| 2Yjiplds- 33i &i ebphbagryet hyl ] - ben2|n1dazol 5-yl - car boxylic
aci d- N- phenyl ( carponyd am _
Prepared anal ouz)u‘g%g@%% g P@ é(}yfi ;)lm Fi%h oron%%ﬁ%ﬁ%%?&éﬂgl = 4:1)
cyanophenyl?et BF25359Bnﬂﬂggoﬁ )5-yl -carboxylic acid-N

77 phenyl -N-(eth car bonyl ngt hyl) an1de and et hanolic
hydrochlorlc a@#& m@?ﬁaﬁBFcﬁﬁﬂm nz%hﬁﬂﬁ1carbo Yiel d: 73 % of
t heory, Rf value: 0.15 (siligg,@aka)-#chl nﬁthane/ethanol 4:1) 5
C28H29N503 (483. 6) EKA nmass spectrun1 ( 484
(MrH+Na) ++ = 253.7 Exanpl e 41
Example 41
10

1-Methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (hydroxycarbonylmethyl) -amide-

hydrochloride
15 Prepared analogously to Example 26 from l-methyl-2-[2-(4-
amidinophenyl)ethyllbenzimidazol-5-yl-carboxylic acid-N-
phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride and
sodium hydroxide solution.
Yield: 97 % of theory,
20 CygHpgNg03 (455.5)
EKA mass spectrum: (M+H)* = 456
(M+Na) + = 478
(M+2Na) *+ = 250.6
et

25 Example 42

1-Methyl-2- [ (4-amidinophenyl)oxymethyl] -benzimidazol-5-y1-
carboxylic acid-N-phenyl-N- (ethoxycarbonylmethyl) -amide-
hydrochloride

30

Prepared analogously to Example 254 from l-methyl-2-[(4-
cyanophenyl) oxymethyl] -benzimidazol-5-yl-carboxylic acid-N-
phenyl-N- (ethoxycarbonylmethyl) -amide and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.

35 Yield: 76 % of theory,
R, value: 0.17 (silica gel; dichloromethane/ethanol = 4:1)



10 1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -
car boxylic aci d- N phenyl - N- (hydr oxycar bonyl net hyl ) - am de-
hydr ochl ori de 15 Prepared anal ogously to Exanple 26 from

1- et hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] benzi m dazol - 5-yl - car boxylic
aci d- N- phenyl - N- (et hoxycar bonyl met hyl )”8ammi de- hydr ochl ori de and

sodi um hydr oxi de sol uti on. Yield: 97 %of theory, 20 C26H25N503
(455.5) EKAHpg8sopgedussns ) ( MHH) + = 456

(MtNa) + = 478 (Mr2Na) ++ = 250.6 25 Exanple 42
1- Met hyl - 2- [ (4 EX& diassplspegtyomny méMii) T- benz+ M&fazol - 5-yl - carboxylic

aci d- N- phenyl - N- (et hoxycar bonyl net - a de- ydrochl ori de 30
Prepared anal ogously to Exanpl e Zégﬂfi%%?r{ul n"et%ﬁﬁl‘-'g- [ (4-
cyanophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - car boxyl i c aci d- N

phenyl - N- (et hoxycarhanyknmet hyl) - am de and ethanolic hydrochl oric acid,
et hanol and a onate. 35 Yield: 76 % of theory, Rf val ue:
0.17 (silica gel; dichloromethane/ethanol = 4:1)

- 78 - C2THRTM5942(488 - Bhidinoph&kA IBiSfneHIRAN WBn ik 01 - 551486
(MtH+Na) ++ 254.7 H§g Eﬁgnplel4§n0p : ° Y

carboxylic acid-N-phenyl-N- (hydroxycarbonylmethyl) -amide-
hydrochloride
10

Prepared analoéously to Example 26 from l-methyl-2-[(4-
amidinophenyl)oxymethyl] -benzimidazol-5-yl-carboxylic acid-

N-phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride and
sodium hydroxide solution.
15 Yield: 58 % of theory,
Co5HyaN504 (457.5)
EKA mass spectrum: (M+H)*+ = 458
(M+Na) * = 480
(M+2Na) ++ = 251.6
20
Example 44
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
L 5-yl-carboxylic acid-N-phenyl-N- (ethoxycarbonylmethyl) -

25 amide-hydrochloride

Prepared analogously to Example 25d from 1l-methyl-2-[N-

(4-cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-phenyl-N- (ethoxycarbonylmethyl) ~amide and ethanolic
30 hydrochloric acid, ethanol and ammonium carbonate.

Yield: 74 % of theory,

R, value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)

Cy7HogNgO3 (484.6)

EKA mass spectrum: (M+H)*t = 485
35 (M+H+Na) t+ = 254



1- Met hyl - 2-[ (4- am di nophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- phenyl - N- (hydr oxycar bonyl net hyl ) - am de- hydr ochl ori de 10
Prepared anal ogously to Exanple 26 from 1-nethyl-2-[(4-

am di nophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢ aci d-

N—phenyl-N—(ethoxycarbonylnethyl)-anide-ﬁya?othloride and sodi um

hydr oxi de solution. 15 Yield: 58 % of theory, C25H23N504 (457.5)

EKA nmass spectExampXdé/id) + = 458 (MtNa) + = 480
(Mt2Na) ++ = 251.6 20 Exampl e 44

1-thhy|-2-[N—(4-anidinophen(l)-anLnonethyl -benzinidazog- .
5-yl - car boxyl i t-Meiky N hdhy {4 Risinepheayid ngideeRg vyl sbenzimidazol -
im' deh hlyerO[cmwiﬂecarboxyﬁrceWieaimﬁie@muw-xwar&?ﬂakboﬁﬁﬁmétm) -

- met hyl - 2- . .

( 4- cyanoph@ny|3idg ORISR mi dazol - 5-yI - car boxyl i ¢

aci d- N- phenyl - N- (et hoxycar bonyl net hyl ) - am de _and et hanolic 30 hydrochloric
acid, ethanol and a ni_um car banat.e. i.el,d: % 0 Iy, i ra R

val ue: 0. 12 (51%5?Q:afr%la;nagoﬁq%ﬁé’rrett%gﬁ%fngpiﬁa%gl t£dy 1 I“ew’gj&z%%l\lé%s
(484. 6) Ek. chiersop hepeclt Iraminameighy 1] -benz4ggdggol-5-yl-carboxylic

( MtH+Na) ++ = %q-ﬂ—%e(nll—l‘l- (ethoxgrc]:arbonylmethiy%g/l—iimide Iflydrochlorxaapl e

N

45 1- Met am di nophényl ) - am nome - benzi m dazol -

5-yl - car byl ié’t,nchcﬁ%; Hardnoxiden s eeeieRrbonyl net hyl )- 5
am de- hydrochlyrdide: 84 % of theory,

CogHoygNgO3 (456.5)

~ EKA mass spectrum: (M+H)* = 457

(M+Na) + = 479

15 (M+2Na) *+ = 251
Example 46

1-Methyl-2- [ (4-amidinophenyl)oxymethyl] -benzimidazol-5-yl-
20 carboxylic acid-N- (4-pyrimidyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-

[ (4-cyanophenyl) oxymethyl] -benzimidazol-5-yl-carboxylic
25 acid-N- (4-pyrimidyl)-N- (2-ethoxycarbonylethyl) -amide and

ethanolic hydrochloric acid, ethanol and ammonium

carbonate.
Yield: 14 % of theory,
CogHa7N704 (501.6)

30 Mass spectrum: (M+H)* = 502



Prepared anal ogously to Exanple 26 from 1-nethyl-2-[ N (4-

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- phenyl - N- (et hoxycar bonyl et hyl ) - am de- hydrochl ori de 10 and sodi um
hydr oxi de sol uti on. Yield: 84 % of theory, C25H24N603 (456.5)

EKA mass spectrum (M+H) + = 457 - 80 - (MkNa) + = 479
15 (M+2Na) ++ = 251 Exanpl e 46

1- Met hyl - 2- [ (4-ExamppIepiieny| ) oxynet hyl | - benzi mi dazol -5-yl - 20 carboxylic
aci d-N-(4-pyrimdyl)-N(2-ethoxycarbonyl et hyl) - am de- hydr ochl ori de

Prepared anal ogously to Exanple 25d from 1-nethyl -2-
[ (4- cyanophenyl?d 3¥&thstina | [ Hewnidigepbensly bxyae boxy] +lbebimidazol -5-yl-

aci d- N- (4- pyr i neabthdaxA2-RUHILEL vk 208 li'c
hydr ochl ori g aci d, Cidhs e}?&E Ysif ;Lé’)dl af(nm%?g%{nh%b iga}%q’g’t% °n3§}“?€f‘43'gn? % of
theory, qv( orige Mass spectrum (MrH) + = 502

80 Exarrpl e 47
1 Met hyI 2-[(4 hen oX i - bEN f car boxyti ¢
aci d- N- (2- pyri dﬂ{g)p%?g Qf’%ﬁypéel“ﬁ - %gaﬁf% %‘Wﬁﬁi’r@cﬂ -ori de
Prepar ed anal ogoldsicyanopBezuypl) ex?ﬁdthbeﬂemirbydaﬂal 5-yl-carboxylic

acid-N- (2-pyridyl) -N- {(ethoxycarbonylmethyl) -amide and

10 ethanolic hydrochloric acid, ethanol and ammonium
carbonate. )
o Yield: 44 % of theory,
el Ry value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)
CoeHogNgO4 (486.5)

15 EKA mass spectrum: (M+H)*+ = 487
(M+2H) ++ = 244
(M+H+Na)*+ = 255

Example 48
20

1-Methyl-2-[(4-amidinophenyl) oxymethyl] -benzimidazol-5-yl-
carboxylic acid-N- (2-pyridyl) -N- (hydroxycarbonylmethyl) -
amide-hydrochloride

25 Prepared analogously to Example 26 from l-methyl-2-[(4-
amidinophenyl)oxymethyl} -benzimidazol-5-yl-carboxylic acid-
N-(2-pyridyl) -N- (ethoxycarbonylmethyl) -amide-
dihydrochloride and sodium hydroxide solution.

Yield: 85 % of theory,

30 Co4HooNgO, (458.5)

EKA mass spectrum: (M+H)* = 459
(M+Na) + 481
{M+2Na) ++

252

It



[ (4- cyanophenyl ) oxymnet hyl ] - benzi m dazol - 5-yl - carboxylic _
aci d-N-(2-pyridyl)-N(ethoxycarbonyl net hyl)-am de and 10 ethanolic

hydrochl ori ¢ acid, ethanol and ammoni um car bonat e. Yield: 44 % of
t heory, Rf value: 0.12 (silica gel; dichloronethane/ethanol = 4:1)
C26H26N604 (486.5) 15 EKA nass spectrurm SEMFH) + = 487

(Mr2H) ++ = 244 (MrH+Na) ++ = 255 Exanpl e 48
20 1- Met hEKkample48ni di nophenyl ) oxynet hyl ] - benzi ni dazol - 5-yI -

carboxylic acid-N(2- pyrldyl) N- ( hydr oxycar bonyl net hyl ) -

I de- hydr ochl d 2 ared analogously to Exanple 26 from
??Lefth 2 [(49 "hé Ehxﬁ1§ ﬁ n?W} SIRoRARN ) 1ﬁﬂ%ﬂqmqméyaﬂ-@epzlmad@59}r|c

aci d- N—(ZSpylkdatbekyleéh@d&&éwi) yEtdpl))- an1de- di hydrochl ori de

e 200 e R e ALl s £ R 20 21206
1

( Mk2Na) ++ = 252

(MtNa) + = 48
- 81 -

1- Met hyl - 2-[ N-(4-
5-yl -carboxyl i i j

N-(ethoxycarbqui@@thyl) am de- dlhydrochlorlde a)

2 N‘; he nonet hyl | - benzi m dazol -
1-Methyl - . re 2& anégggous y to Eéémple 25¢ from N- (4-cyanophenyl) -

glycine and 3-amino-4-methylamino-benzoic acid-

N- (2-pyridyl) -N-ethoxycarbonylmethyl-amide.
e Yield: 24 % of theory,
R, value: 0.56 (silica gel; dichloromethane/methanocl = 4:1)

X

15

b) 1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -

benzimidazol -5-yl-carboxvlic acid-N- (2-pyridvl) -

N- (ethoxycarbonylmethyl) -amide-dihydrochloride

Prepared analogously to Example 25d from l-methyl-2- [N- (4-

20 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -amide and
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

Yield: 70 % of theory,
25 Ry value: 0.16 (silica gel; dichloromethane/ethanol = 4:1)

~ CogH7N703 (485.6)
ERKA mass spectrum: (M+H)?t = 486
(M+2H) ++ = 243.7
(M+H-Na) t+ = 254.6



5-yl -carboxylic acid-N(2-pyridyl)-Nethoxycarbonyl net hyl - am de 10

Prepared anal ogously to Exanple 25c from N-(4-cyanophenyl) - gl yci ne
and 3-am no- 4- net hyl am no- benzoi ¢ aci d-

N- (2- pyridyl)-N-et hoxycar bonyl net hyl - am de. Yield: 24 % of theory,

Rf val ue: 0.56 (silica gel; dichloromethand?et hanol = 4:1) 15 b)

1- Met hyl - 2-r N- (4- am di nophenyl ) - am nonet hyl | -

benzi m dazol - 5Exlampdeb &Ryl i ¢ aci d- N- (2- pyri dyl) -

N- (et hoxycar bonyl met hyl ) - am de- di hydrochl ori de Prepared anal ogously to

Exanpl e 25d from 1-nmethyl -2-[ N-(4- 20 L
cyanophenyl ) - adi-MevdyRy2--Bed 4-anddinerBenyl baambngmetdyl] -benzimidazol -
aci d- N-(2- pyri @yl Yeanboayles byl +1pi fe and et hanolic

hydr ochl ori ¢ aci et hanol' and anmmopni . .Carbonate. . Yield: 70 % of
Cheory, 25 5 RENAbyaroxyeerpenyiBachyl) -amids GHRIRI R dhanol = 4: 1)
C26h27N703 (485. 6) EKA mass spectrum (M+H) + = 486

ENE%F?++ - Ei%ﬁ%p@rgg analogously to Exampfémitr¥ggﬂ'fiﬁg%hfi-z—[N—(4-

1- Met hyl - 2- [ N- @éiddindpheplyd hyhpiaonecmet hybénhomxdadalaZolyl -carboxylic

5-yl -carboxyl i Q- N (2 eyl - Camd Ae .
N—(hydroxycarb%ﬁ%ﬁh@fﬁ?l%YS%?ggyhﬁdé%g%?%x?%ﬁPonylmeﬁgxiﬂuﬁg%iﬁuﬂ ogously to
Exanpl e 2616rodﬁpyﬁgpn@ﬂogipm.gnd sodium hydroxide solution.

am di nophenyl ) yaghponet hgl LrbgAgbp,dazol - 5-yl - car boxyl i c
aci d-N-(2-pyridyl)-N-(ethox éarbonyfnethyl)-anide- 10 di hydrochl oride and

sodi ym hydr oxi §2488B¥7Pan (457 -5¥i el d: 91 % of theory, C24H23N703
(45%2) ERATBSS o BRS L. (Miths =48k
(M+Na)* = 480
15 (M+2Na) t++ = 251.7
Example 51

1-Methyl-2- [2- (4-amidinophenyl) ethyl]l -benzimidazol-5-yl-
20 carboxylic acid-N-(2-pyridyl) -N- (ethoxycarbonylmethyl) -
amide-dihydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2-(4-

cyanophenyl) ethyl] ~-benzimidazol-5-yl-carboxylic acid-N-(2-
el 25 pyridyl)-N- (ethoxycarbonylmethyl) -amide, ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 90 % of theory,

R, value: 0.17 (silica gel; dichloromethane/ethanol = 4:1)

Cp7H2gNgO3 (484.6)

30 EKA mass spectrum: (M+H)*+ = 485
| (Me2H) ++ = 243
(M+H+Na) *+ = 254



(MrNa) + = 480 15 (M+2Na) ++ = 251.7 Exanpl e 51
1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol -5-yl - 20 carboxylic
aci d- N-(2-pyridyl)-N(ethoxycarbonyl net hyl) - am de-di hydrochl ori de
Prepared anal ogously to Exanple 25d from 1-nethyl -2-[2-(4-

cyanophenyl ) et hyl | - benzi mi dazol - 5-yl - car bo®§1 i ¢ aci d- N- (2- 25

pyridyl)-N-(ethoxycarbonyl net hyl )-am de, ethanolic hydr ochl ori c aci d,

et hanol and anExampibe c52 bonat e. Yield: 90 % of theory, Rf val ue:
0.17 (silica gel; dichloronethane/ethanol = 4:1) C27H28N603 (484.6) 30
EKA mass spectrum (MH-2+ = 485 . (M2H) ++ =
243 1-Methyl-2- [2- {4napiginophemyd] ethyl] -benzimidazol-5-y1-

- 83 - BxarpbeybPe acid-N- (2-pyridyl) -N- (hydroxycarbonylmethyl) -

1- Met hyl - 2-[ 2- (4; am di no | et hyl'] - benzi m dazol - 5-yl - car boxylic
aci d- N- (2- pyr i%’%%w}(‘ﬂ’gfg?weoonw methyl )- 5 anide-hydrochl ori de
Prepared anal ogously to Exanple 26 from 1-net hyl -2-[2-(4-

am di nophenyl) - benzim dazgl - 5-yl - car hoxyli I d- oo fa._
(2-pyridyl)- I\I—%%%%%(eyégaér%%ir? °rre%¥§/%°}/é‘%%§‘éﬁ%i AEA §iheenyy-2-fa- (45 i
hydr oxi de sol wamiotinophenylelethydd -Yeofz imtidaze ] - 5 -yl €28 rbaxpdEc (A6HA Y -

EgA mass spect fUR M- N (St b3 carbonylmethyl) -amide-dihfd¥dATorfad 79

10 and sodium hydroxide solution.
Yield: 89 % of theory,
CogHoygNgO3 (456.5)

457

EKA mass spectrum: (M+H)*

(M+Na) + 479

]

15
Example 53

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] ~-benzimidazol -
5-yl-carboxylic acid-N-phenyl-N- (2-methoxyarbonylethyl) -
20 amide-hydrochloride

Prepared analogously to Example 25d from 1-methyl-2-[N-
(4-cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide and

N 25 methanolic hydrochloric acid, methanol and ammonium
carbonate.
Yield: 87 % of theory,
R, value: 0.11 (silica gel; dichloromethane/ethanol = 4:1)
Cy7HgNgO3 (484.6)

30 EKA mass spectrum: (M+H)* = 485
(M+2H) ++ = 243
(M+H+Na) t++ = 254



Exanpl e 53 1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -
5-yl -carboxylic acid-N phenyl - N-(2-net hoxyar bonyl et hyl )- 20

am de- hydr ochl ori de Prepared anal ogously to Exanple 25d from
1-net hyl - 2-[ N

(4- cyanophenyl ) - ami nomet hyl ] - benzi mi dazol- $4yl-- car boxyl i c

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and 25 nethanolic

hydrochl ori ¢ agx@dmpdet ganol and ammoni um car bonat e. Yield: 87 % of
t heory, RF value: 0.11 (silica gel; dichloronethane/ethanol = 4:1)
C27H28N603 (484.6) 30 EKA mass spectrum (M+-H) + = 485

(Mr2H) ++ = 243 -Methyl-2- [ (4-amidinophenyMidinethyld -Hehzimidazol-5-yl-
- 84 - - lethyl -
1- Met hyl - 2- (4 am gxﬁoﬁﬁeﬁgﬁ?oxyﬁee%ﬁ]Nb(eznz?trrkllocﬁ,zarbon)},l ethy )caar lg)?yl iC
aci d- N- pheny| - Ry@droebhoxjdar bonyl et hyl )-am de- 5 hydrochl ori de
Prepared anal ogously to Exanple 25d from 1-nethyl -
[ (4- cyanophenyl JoXymethyTT-benzi m dazo] - 5- |-car oxXyl1¢C
aci d- N-pheny! - R repazefoRPesPgenyi et FyI5x LR omeEhYa -2-
hydrochloric aql(drc%haﬁﬁbnﬁmﬂoﬁﬁﬁ@m -Qﬁémntﬂtkﬁzol s-\{/llelcdrbascyil% of
t heory, C28H2 49 ) val ye: I i ca _ge
di chl or omet han8F&fh pgnyi ﬁf(z et%?&? oy %§pﬁ§1 gnd eth@n@&ﬁc
15 10 hydrochlor@b%&bmﬂ)+ethand&ﬂaﬂﬁ ammonifgwamgirdbobate .

Yield: 79.5 % of theory,

CagHogN504 (499.6)

R, value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)* = 500.0
15 (M+H+Na) t*+* = 261.7
Example 55
1-Methyl-2- [ (4-amidinophenyl) oxymethyl] ~benzimidazol-5-yl-
20 carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-
hydrochloride
Prepared analogously to Example 26 from 1-methyl-2-[(4-
amidinophenyl) oxymethyl] -benzimidazol-5-yl-carboxylic acid-
S 25 N-phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride and

sodium hydroxide solution.

Yield: 82 % of theory,

CoHo5N50,4 (471.5)

R, value: 0.11 (silica gel; dichloromethane/ethanol = 4:1)

30 EKA mass spectrum: (M+H)* = 472
(M+H+Na) ** = 247.6
(M+Na) + = 494
(M+2Na)**+ = 258.6

35



1- Met hyl - 2-[ (4- am di nophenyl ) oxymet hyl ] - benzi m dazol -5-yl- 20 carboxylic
aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - am de- hydr ochl ori de
Prepared anal ogously to Exanple 26 from 1-nethyl-2-[(4-

am di nophenyl ) oxynmet hyl ] - benzi m dazol - 5-yl - car boxylic acid- 25

N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de-hg8r echl ori de and sodi um
hydr oxi de sol uti on. Yield: 82 % of theory, C26h25N504 (471.5)
Rf value: 0.11 (silica gel; dichloronmethane/ethanol = 4:1) 30 EKA nass
spectrum (N% 472 (MtH+Na) ++ = 247.6
( MkNa) + 45%—"—"&“‘ le 56 (MF2Na) ++ = 258.6 35

- 85 - Exanpl e 56

5-yl -carboxyliC aci g@f
et hoxycar bény| et ¥y t+yanhe ROt or {eyridyl) -&)- (2-

1-Methyl - 2- [ 2- £2n oy a8t bbaPhehyr )M anfddUydrochlorid
benzi m dazol - 5- vl - car§£xYI|c a@?t N—€2- I#(iﬂ% Oﬁ% y
et hoxYcar bonyl et h\/l )-anm de Pr epar pri anal agously 'rn anrml e 25¢c from

3-(2-

1- Met hyl - 2- 2-{ 25 gejagw?t s oph zg %ﬁ?@%%@{i%ﬂéﬁ%@ﬁe%%‘i'}‘-be?izimidazol-

N—(2 ethoxycar..

0.66 (silioa @gmmmm ot emtiganol - 9 1 b)
1-Methyl - 2-[ 2- ﬁé%ﬁi%éﬁf%ﬁi&é&éﬂE%&E%d”éMQHEEe 25¢ from 3-(2-

cyanothiophen-5-yl) -propionic acid and 3-amino-
4 -methylamino-benzoic acid-N- (2-pyridyl) -
N- (2-ethoxycarbonylethyl) amide.
15 Yield: 18 % of theory,
R, value: 0.66 (silica gel; dichloromethane/methanol = 9:1)

N—r ‘.'

(I

b) 1-Methyl-2-{2-(2-amidinothiophen-5-yl)ethyl]-

20 ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2-(2-
cyanothiophen-5-yl)ethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide and
ethanolic hydrochloric acid, ethanol and ammonium

25 carbonate.
Yield: 53 % of theory,
CogHogNg0O3S (504.6)
R, value: 0.22 (silica gel; dichloromethane/methanol = 5:1)

EKA mass spectrum: (M+H)®+ = 505
30 (M+H+Na) t+ = 264



benzi m dazol - 5- Yl -carboxylic acid-N(2-pyridyl)-N(2- 20

et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepar ed anal ogously to
Exanpl e 25d from 1-nmet hyl -2-[2-(2-

cyanot hi ophen-5-yl)et hyl]-benzi m dazol -5-yl -carboxylic

aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl et hylBp- am de and et hanoli c
hydrochl oric acid, ethanol and ammoni um 25 carbonate. Yield: 53 % of
t heory, c2§Ha§#§g3§7(504 6) Rf value: 0.22 (silica gel;

di chl or onet hane/ net hanol” = 5: 1) EKA mass spectrum (M+H) + = 505 30
(M H+Na) ++ = 264 - 86 -

Exanmpl e 57 1-Methyl-2-[2- (2-amidinothiophen-5-yl)ethyl] -benzimidazol-
| - Met hyl - 2- [ 2-(652- m_di pot h hen: %%gt hy%gq@g é\L dazol
5-yl - car boxyl i & &¢i 8¢ t’ﬁY ?ﬁ}%‘? 1 ar bonyl et hyl ) - ani de
Pr epar ed ad&logydsbyytarﬁﬂaybéehﬁB)*ammdd.nethyl 2 [ 2-(2-
am di not hi ophen-5-yl)ethyl]-benzi m dazol -5-yl - carboxylic

aci d- N-( 2- pyr|dy#T—ﬁkg2—ethUXytarbUny#ethyfr—anrde——iﬁ——hydToth+UTTﬂm—aﬁd
sodi um hydr oxi B&eparagi apnalogously| e Examplst 26 Haom 1-methylaR24R603S

Eﬁ/ma ;31 499E5ﬁla§ﬁ§tﬁpsﬁﬁéﬂns &Mé‘ﬁlﬁ(l] ~:be4'17z71m1dazol 5-yl- carbolxyl%.g
1- Met hyl - 2- [ N- e2idrlal AopwehgyL =¥ %@W}fj@&@%f#&&%ﬁ -appde”
5-yl -carbayl i hyaeb8hhot2d@yindysddiim hydroxide solution.
ethoxycarbonylgth¥d) 9g1ﬁe Pytrochlorlde

. CoqHoyNgO3S (476.6)
\,1 of
EKA mass spectrum: (M+H)+ = 477

(M+Na) t+ 499
15 (M+2H) ++

239

Example 58

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
20 5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

a) 1-Methyl-2-[N-(4-cyanophenyl) -aminomethyl] -benzimidazol-
S-yl-carboxylic acid-N-(2-pyridyl}-N- (2~

25 ethoxycarbonylethyl) -amide
Prepared analogously to Example 25c¢ from N- (4-cyanophenyl) -
glycine and 3-amino-4-methylamino-benzoic acid-N-(2-
pyridyl) -N- (2-ethoxycarbonylethyl) -amide.
Yield: 61 % of theory,

30 R; value: 0.62 (silica gel; dichloromethane/methanocl =

19:1)

s

b) 1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -

35 ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[N-(4-
cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic



a) 1- Methyl-2-[N-(4-cyanophenyl)-am nonet hyl | - benzi m dazol -

5-yl -carboxylic acid-N-(2-pyridyl)-N(2- 25 ethoxvcarbonyl ethyl)-am de
Prepared anal ogously to Exanple 25c from N-(4-cyanophenyl) - gl yci ne and
3- am no- 4- net hyl am no- benzoi ¢ aci d- N-(2-

pyridyl)-N-(2-et hoxycarbonyl ethyl)-ani de” 87 -Yield: 61 %of theory, 30 Rf
val ue: 0.62 (silica gel; dichloronethane/ nethanol = 19: 1) b)
1-thhy|-2-[h+4¢ﬂdﬁﬂfﬂ2ﬁpﬂﬁi@&3%fﬁﬁf&ﬁﬁﬂhqﬂﬂcarbonylethyl)~amide and

benzi m dazol - X ri :
ethoxvcarbonylet y §i£5)%%aé?%ﬁi&%ﬁorldgy f**E%egééé gﬁg gégﬂsly to
Exanpl e 25d f regslonatey| - 2- [N-(4-

cyanophenyl) ap apaety 4 -be wazol - 5-yl - carboxylic
aC|dr¢$2 py |%ﬂ£ r¢(2 et hoxycar bonyl et hyl ) - am de and
Tphc h

87
ethanollc ﬁyer&ﬂﬁZﬁ anol and ammoni um car bonat e.

Yield: 71 % ofg tﬁg‘i& - 05280%yi'|§§5|;0§ei49%:Lgl)iloromg§héﬁ?éﬂﬁet}%wlr%% (5194192

gel ; di chl or onet et hanol mass spect rum

500 EKA mass spectrfudi-H{NH+ = 26% 800

(M2H) ++ = 250.8 10 Exampl e 59

1- Met hyl - 2-[ N- (4- ami di nophenyl ) - zﬁﬂﬁ%ﬁﬁ@ﬂhylr B&€hzBni dazol -

5-yl -carboxylic acid-N(2- pyrldyl ya+ 15_ Eggr xycar bonyl et hyl ) - am de
Prepared anal ogously to Exanpl e 2 on11 met [N—(4-

am di noph&fyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxyllc

aci d- N- (2- pyr iphdnpl¥ (58 et hoxycar bonyl et hyl) -am de- 20 hydrochl ori de and
sodi ym hydr oxi de sol ution. Yield: 91 % of theory, C25H25N703

(4. 5)
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -

5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
15 hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-

20 hydrochloride and sodium hydroxide solution.
Yield: 91 % of theory,
CogHogN703 (471.5)

472

247.6

236.7

258.6

EKA mass spectrum: (M+H)*t
(M+H+Na) t+
25 (M+2H) ++
(M+2Na) ++

i

Example 60

30 1-Methyl-2-[2-(4-amidinophenyl)ethyll]-benzimidazol-5-yl-
carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

a) 1l-Methyl-2-[2- (4-cyanophenyl) -ethvl] -benzimidazol-5-y1-

35 carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -

amide




EKA mass spectrum (M+H) + = 472 ( MkH+Na) ++ =

247.6 25 (MF2H) ++ = 236.7

(M+2Na) ++ = 258. 6 Exanple 60 30

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - car boxylic
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl et hylgg - am de- hydr ochl ori de

a) 1-Methyl -2-[2-(4-cyanophenyl)-ethyll-benzi m dazol -5-yl- 35 carboxylic
aci d-N-(2-pyri Weba'%e@za@ifah%%ﬁﬁwoﬂwﬁ&%{#ie 149a HBJIL 3- (a-

- 88 - are%ﬁa ous e_149a from 3-

cyanophenyl ) -p Hl§néﬁ1ﬂﬁlq AR N1 A RRy-4 -me hﬂ%ﬁ%&ﬂQf

aci d- N-(2- pyrldﬁhMOiN'a@ﬁﬂQNhQEYP?fbﬁﬁyjeNth9etﬁﬁﬂykarbonyléﬂhﬁld agd d¥ . of
theory, 5 H%E %ﬁ g k el ; dichl oronet hane/ met hanol =

19: 1) t Ayl - ?2 % dlnophenyl)ethylI-ben2|n1dazol 5-yl -
car boxylic 50|d&h&ézu@yrmdﬁe)(Qixﬂmethﬂxycamhdnybaehhhye/methanol =

am de- hydr ochl @th Prepared anal ogously to Exanple 25d from

1-nethyl -2-[2-(4 cyanophenyl ) et hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N-( 2- pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de and ethanollc
hydrochl oric agoda gghﬁq L 2Y1gagatal :

t heory, C28H30N

(MtH+Na) +1.6= 26hide- hydrochlorlde
Prepared analogously to Example 254 from l-methyl-2-[2-(4-
cyanophenyl) ethyl] -benzimidazol-5-yl-carboxylic acid-N- (2~

pyridyl) -N- (2-ethoxycarbonylethyl) -amide and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
15 Yield: 85 % of theory,
CogH3oNgO3 (498.6)
R, value: 0.30 (silica gel; dichloromethane/methanol = 5:1)
EKA mass spectrum: (M+H)* = 499
(M+H+Na) ++ = 261
20
Example 61
1-Methyl-2-[2- (4-amidinophenyl)ethyl] -benzimidazol-5-yl-
. carboxylic acid-N- (2-pyridyl) -N- (2-hydroxycarbonylethyl) -
oy

25 amide

Prepared analogously to Example 26 from l-methyl-2-[2-(4-

amidinophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-

(2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-hydrochloride
30 and sodium hydroxide solution.

Yield: 97 % of theory,

CogHgNgO3 (470.5)

EKA mass spectrum: (M+H)* = 471
(M+H+Na) t+ = 247
35 (M+Na) + = 493



Exanpl e 61 1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -
carboxylic acid-N-(2-pyridyl)-N(2-hydroxycarbonylethyl)- 25 am de
Prepared anal ogously to Exanple 26 from 1-nethyl-2-[2-(4-
anidinophenyl)ethyl]-benzinidazoI-S-yI-cqrggxylic aci d- N- _
(2-pyridyl)-N(2-ethoxycarbonyl et hyl)-am de-hydrochl oride 30 and sodi um

hydr oxi de sol uti on. Yield: 97 % of theory, C26H26N603 (470.5)
EKA nmass spectrum (M+-H) + = 471 (MtH+Na) ++ =
247 35 Example 62 (MtNa) + = 493

- 89 - Exanpl e 62

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - 5 carboxylic

acid-N—phenyI-LkﬂetbyhOXyéafb?ﬂ@midigdpheﬂﬁkkethﬁl]ibbgdﬁmaah@budg_yl_
Prepared anmal o 1.e rom L-| -2-12-(4- i A
cyanophenyP?etﬁ%#?é%%%g?E?%gggﬁjéigpbbgfhéagﬁ%gxggﬁagﬂp§i5thyl) amide
phenyl - N- ( 2- et Wss¥eahberidet hyl ) - ani de and et hanolic hydr ochl ori c
aci d, ethanol and amoni um car bonat e. Yield:l86 % of theory,

C29H31N503 (49/7.6 RI_val ug. 0. IT (srtica get;—drchtoronethanerethanol
= 4:1) 15 E}Jp;ﬁé%r%%e@qq{ggo*qamﬂtp Exampdg 25% from 1-methyl-2-[2-(4-
(Mr2H) ++ = 24%¥anopheny el benzimidazol-5-yl-carboxylic acid-N-

10 phenyl-N- (2-ethoxycarbonylethyl)-amide and ethanolic

hydrochloric acid, ethanol and ammonium carbonate.
Yield: 86 % of theory,
~ Co9H31N503 (497.6)
R; value: 0.11 (silica gel; dichloromethane/ethanocl = 4:1)
15 EKA mass spectrum: (M+H)®t = 498
(M+2H) ++ = 249.8

Example 63

20 1-Methyl-2-([2-(4-amidinophenyl)ethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N-(2-hydroxycarbonylethyl) -amide-
hydrochloride

Prepared analogously to Example 26 from l-methyl-2-[2- (4-
R 25 amidinophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-

phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride and

sodium hydroxide solution.

Yield: 71 % of theory,

Co7Ho7N503 (469.6)

30 EKA mass spectrum: {(M+H)*t = 470
(M+H+Na) *+ = 246.6
(M+Na) + = 492

fl

(M+2H) ++ 235.6



20 1-Met hyl - 2-[2- (4-am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -
carboxylic acid-N phenyl - N- (2- hydroxycar bonyl et hyl ) - am de-

hydr ochl ori de Prepared anal ogously to Exanple 26 from

1-nmet hyl -2-[2-(4- 25 am di nophenyl)ethyl]-benzim dazol -5-yl -carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl132 ani de- hydr ochl ori de and
sodi um hydr oxi de sol uti on. Yield: 71 % of theory, C27H27N503
(469.6) 30 EExampde ddectrum (MH) + = 470

( MFH+Na) ++ = 246. 6 (MtNa) + = 492

(M-2H) ++ = 235.6 . _ - 90 -

Exanpl e 64 1-Methyl-2- [N- (4-amidinophenyl) ~aminomethyl] -benzimidazol-

é- l\/:et hyl " 2- :\P (%ﬁm;]?aﬁmgt@qaﬂ éc?atﬁowéﬁyﬂdiaﬁmﬁm dazol -

-yl -carboxyl i c, acid- - pyr - . : .
5neEQoxyfar2ggJTﬁ%?ﬁ?@TéfﬁP?¥%B%ﬁ§?E%Eﬂ?b@?a@lhydr°°h#9¥ﬁ%ﬁed anal ogousl y
o Exanpl e rom 1- nethyl - 2- -

cyanophenyl ) - arg yI.].- |.mdazol =5-vl:cC xylic

o N (2 pyr SRR S U SnE PrBRAUR }€ S it Lrohe SR (4
hydrochl ori ¢ agyénophehadorampdonatbyl Linbenzimidatwindi-g7l -carbokydlid: 73 %
of theory, SRR SN7 : O X il l.:
di chl or onet hangfg?hgng? g§£§é%155& E‘ki“ﬁ%%aﬁ%%ﬁlﬁ“nﬁ’mmdf&%q%?%?z
( MrH+Na) ++1& 2ppetganolic hydxprblepic acid, methanol and ammonium

carbonate. J
Yield: 73 % of theory,
ad CagHogNv03 (471.5)

R, value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)

15 EKA mass spectrum: (M+H)*t = 472
(M+H+Na) ++ = 247.8

Example 65

20 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N- (2-pyridyl) -N-(2-
methoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from 1-methyl-2- [N- (4-
S 25 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide and
methanolic hydrochloric acid, methanol and ammonium
carbonate.
Yield: 78 % of theory,
30 CpgHy7N703 (485.6)

R, value: 0.31 (silica gel; dichloromethane/methanol = 5:1)

EKA mass spectrum: (M+H)* = 486
(M+H+Na) ++ 254.8

It



20 1-Methyl -2-[ N (4-am di nophenyl)-am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N-(2-pyridyl)-N(2-

met hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Exanpl e 25d from 1-nmethyl -2-[ N-(4- 25

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5- yﬁlcarboxyllc

aci d- N-( 2- pyrldyl) N- (2- met hoxycar bonyl et hyl ) - am de and nmet hanol i ¢
hydrochloric a ol and ammoni um car bonat e. Yield: 78 % of
theory, 30 C26H27N703 (485 6) Rf value: 0.31 (silica gel;
dlchloronethane/net anol = 1) EKA mass spectrum (N%FD+ - 486
( MrH+Na) ++ = 2& Mgt [2 (4~amidinophenyl) ethyl] -benzimidagpl-5-yl-
Exanpl e 66 carbﬂaxME‘ihylachEﬁ pledyl mnpphmyia&tﬂwdl @egql)@tﬁg,qql 5-yl -

carboxyllc!9C|g &gghﬁy&rcgiizr£ék+tetrazol -yl )ethyl]

am de- hydrochlor
1- Methyl -2-[2-(4- cvanophenyl)ethyl] benzi m dazol - 5-yl - carboxylic

aci d- N- phenyl - QEXg ﬁ%thggtéaigl;g ¥!l<§g¥ 10 PreRagedln

anal ogously to \X%%%}FﬁianbenZ&P&SFéﬁ.b &8 and

3- am no- 4- net hgarkexvl benzeid-NHrphenyl -N- [2- (1H-tetrazol-5-yl)ethyl] -

N- phenyl - N-[ 2- &ﬁtﬁéetrazol-S-yl)ethyl] am de. Yield: 67 % of theory,
| R Mass spectrun1(KBr characteristic bands at 15

3439. 5 cmif ;ﬁpa San%ngps y to Example 25c¢ from 3-(4- -cypaephanyl) -

1631.6 cm1 ((bfﬁplonlc #¢id and 3-amino-4- methylamlno ben201c acid-

L8 e A e R R L o

Yield: 67 % of theory,
IR Mass spectrum (KBr): characteristic bands at

15 3439.5 em~1 (N-H); 2235.5 cm-1
C=N);

a5

1631.6 cm~1 (C=0)

20

amide-hydrochloride

Prepared analogously to Example 25d from l1-methyl-2-[2-(4-

cyanophenyl) ethyl] -benzimidazol-5-yl-carboxylic acid-N-

phenyl-N- [2- (1H-tetrazol-5-yl)ethyl] -amide and ethanolic
N 25 hydrochloric acid, ethanol and ammonium carbonate.

Yield: 92 % of theory,

Co7Ho7NgO (493.6)

EKA mass spectrum: (M+H)*t = 494
(M+Na)+ = 516
30 (M+2H) *+ = 258.7



am de- hydr ochl ori de Prepared anal ogously to Exanple 25d from

1-met hyl -2-[2-(4- cyanophenyl ) et hyl ] - benzi m dazol - 5-yl - car boxylic
aci d- N- phenyl -N-[ 2- (I Htetrazol -5-yl )ethyl]-am de and ethanolic 25
hydrochl ori ¢ acid, ethanol and amoni um car bonat e. Yield: 92 % of

t heory, C27H27N9O ( 493. 6) EKA mass?%pectrum (MH) + = 494
(MtNa) + = 516 30 (MF2H) ++ = 258.7

- 92 - BExanmles 67

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzinidazol

5-yl -carboxylic acid- N—phe -N-[2- (I H-tetrazol - 5-

yl ) et hyl ] - ani de-H§gfBei -rlil‘ée('* amldmppésayéa arnan@g@wy] therEdaridazdbd
from 1hm?t |hy| 25-[ﬂ-(cderrblo]xyllc acid-N-phenyl -N- [2- (1H-tetrazol-5-

cyanophenyl )- ami.no m.daz -carboxylic

aci d- N—phen%l ]p qﬁpaﬁ éWng gr?FﬁiPﬁ§ﬁ? anmi de and 10 ethanolic
hydrochl oric acid, ethanol and ammoni um carbonate Yi el d: 29 @6of

theory. o CEIRRNIOOLA 00y co BB RS, SpoEliy IIRENE = Ao D>

5-yl - car boxyl i €yasicphenyd) pymiidpmpthyl - henatmldazol 5-yl-carboxylic

h | b - L ; | f
hexy) oxycar ﬁp(afeirg%wdl n@ﬁktienhxér%ﬁ Pt LEz01-5-y1 9 (hikid ™Rl ©
an1nonethy}§ béﬁ?@ﬁpaéfogyéryp tarbexyrid, sethane) And ammonium

pyridyl) - N (2- eiahtonagehonyl et hyl ) - am de- hydrochl ori de were
) Yield: 29 % of theory,
Rt CogHagN7gO (494.6)

EKA mass spectrum: (M+H)+ = 495
15

Example 68

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N- (2-pyridyl)-N- (2-n-
20 hexyloxycarbonylethyl) -amide-hydrochloride

0.60 g (1.1 mMol) of 1-methyl-2-[N-(4-amidinophenyl) -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-ethoxycarbonylethyl) -amide-hydrochloride were
e 25 added to about 30 ml of n-hexanol saturated with hydrogen
chloride and the mixture was stirred for 19 hours at room
temperature. Then the hexanol was distilled off in vacuo,

the residue was mixed with about 5 ml of 1N ammonia
solution with stirring and evaporated down once more. The
30 crude product thus obtained was purified by column
chromatography (silica gel, dichloromethane/methanol =
5:1}).
Yield: 53 % of theory,
C31H39N703 (555.7)
35 R; value: 0.36 (silica gel; dichloromethane/methanol
= 5:1 )



25 added to about 30 m of n-hexanol saturated w th hydrogen chl ori de
and the m xture was stirred for 19 hours at room tenperature. Then the
hexanol was distilled off in vacuo, the residue was m xed with about 5
m of 1N ammoni a solution with stirring and evaporated down once nore.
The 30 crude product thus obtained was purSi3fi-ed by col umm

chromat ography (silica gel, dichloronethane/ nethanol = 5:1). Yi el d:
53 % of theorygka ma&31EBENER3m( SPM+H)+35 5% value: 0.36 (silica gel

di chl or onet hane/ met hanol =51

- 93 - EKA mass spectrum (M+-H)+ = 556 Exanpl e 69 5

1- Met hyl - 2-[ N- E¢anpi di gophenyl ) - N-net hyl - ami nonet hyl | -

benzi m dazol - 5-yl - carboxylic acid-N-(2-pyridyl)-N(2-

et hoxycar bonyl et hyl ) - am de- hydr ochl ori de a)

| - Met hyl - 2-9 N- 14MeyhpdpRe iyt ) 4 Nambd tvydpleanyioral-mdthy1l@minomethyl] -

ot hoxycar bony RE R aneab S-PE-GIRGATRE A v dpie Bsc 11 om

N- ( 4- cyanophengthoxycarbonybe tlyyh) yanirde gnadlr®dairtiond-dé- net hyl ami no- benzoi ¢

aci d- N- (2-pyridyl)-N(2-ethoxycarbonylethyl)-amde. 15 Yield: 71 %
of theory, R value, 066 ébiiibd gets _dirchioronethanefnethano
19: 1) b)a ) - M@y -2 NN 2 (4mryaneniieanl) - Nymeshing - aminooathink) - 20

benzi m dazaol - Soathz Dt dPxyl 4 - Ci GrMbcd 10 i@l NN (02pyridyl) -N- (2-
et hoxycar bonyl et.,hyl ) - ani de- rgﬁhlonlde Prepared anal ogously to
Exanpl e 25d fr%%#qgiﬁ§#%95¥igghﬁsf“am]de
cyanophenyl ) - Neregpbamyed aamiarloogeiunilyl -tee Exiampd@z @bc5 fybm N- (4 - 69ahepibhel) -
acra:N'(2'pyr'ﬁbﬁéfﬂyfé%§%fkgqgﬁﬁw%yyﬁfﬁaxﬁtkéthylamino-benzoic acid-N-

(2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide.

15 Yield: 71 % of theory,
R; value: 0.66 (silica gel; dichloromethane/methanol =
19:1)

b} 1-Methyl-2-[N-(4-amidinophenyl)-N-methyl-aminomethyl] -
20 benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-

ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2- [N- (4-

cyanophenyl) -N-methyl -aminomethyl] -benzimidazol-5-y1-

carboxylic acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -

e 25 amide and ethanolic hydrochloric acid, ethanol and ammonium

carbonate.

Yield: 77 % of theory,

CogH31N703 (513.6)

EKA mass spectrum: (M+H)+ = 514
30 (M+H+Na) ++ 268.7

]



25 am de and ethanolic hydrochloric acid, ethanol and ammoni um

car bonat e. Yi el d: 77 % of theory, - C28H31IN7O3 (513.6) EKA mass
spectrum ( M+H) + = 514 30 (MtH+Na) ++ = 268. 7
- 94 - Exanpl e 70

1- Met hyl - 2- [ N- ( 4- ani di nophenyl ) - N- net hyl -af“onet hyl ] -
benzi m dazol -5-yl -carboxylic acid-N-(2-pyridyl)-N(2- 5
hydroxycarbonyﬁéﬂﬂﬂbéiﬂﬁ(ka Prepared anal ogously to Exanple 26 from
1-net hyl - 2-[ N- (4-
am di nophenyl) - N- met hyl - ami nonet hyl ] - benzi ni dazol - 5-yl - car boxylic
aci d- N- (2- pyr i dy™Metiy 22e-t[PFo>£§cambéhwehﬁ9Y;l - N-gne thy eaniyrhmesdiiiydrdi-de  and
SoglUg‘hdeOXli%n&QhuﬁhQBI ? yl- Xh?ngyﬁﬁcgééﬁdlﬁﬁ¥54bledyl)C%pH%7N703
485 nmass _spec
EMFNa)Zr %08%1' roxyca °nYﬁe%YngR'l?M2Na) ++ = 265.6 Exanpl e 71
1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol -5-yl - 20 carboxylic
aci d-N-cycl openy 2- carhbo N rqchl
Prepared anal og%ég)laye agétjgﬁ%’é%%d&/ %’Fﬁ'{gﬁﬁetmlf?"[g ("5?%% 122
cyanophenyl ) et ByifibephenyliazNnéthyl camiywomd iy lJdcidbndindBazol - 5- yl—hI
cycl opentyl - N- a e e .an eé!g r oric
aZI d, IOet hanol egrggnm%%ﬁuﬁgggr%o&% %}rﬁi’}ﬂ il % %g}?)é]a%goﬁgy}§¥g %

10 amide-hydrochloride and sodlum hydrox1de solution.

Yield: 66 % of .theory,

CogHp7N703 (485.6)

EKA mass spectrum: (M+H)*t = 486
(M+Na) + = 508
15 (M+2Na) t+ = 265.6
Example 71

1-Methyl-2-[2- (4-amidinophenyl)ethyl] -benzimidazol-5-yl-
20 carboxylic acid-N-cyclopentyl-N-(2-ethoxycarbonylethyl) -
amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2- (4-
‘ cyanophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-
7 25 cyclopentyl-N-(2-ethoxycarbonylethyl)-amide and ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 65 % of theory,

CogH35N503 (489.6)

EKA mass spectrum: (M+H)+ = 490



C28H35N503 (489. 6) EKA mass spectrum (M-H)+ = 490

- 95 - Exanple 72
1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N-cycl opentyl - N- ( 2- hydr oxycar bonyl et hyl ) - 5 amde Pr epar ed

anal ogously to Exanple 26 from 1-nethyl - 2- [95 (-4-

am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -carboxylic acid-N

cycl opentyl - N- ERamphexyear bonyl et hyl ) - am de- hydrochl ori de 10 and sodi um
hydr oxi de sol uti on. Yield: 89 % of theory, C26H31N503 (461. 6)

EKA mass spectrum (M+H) + = 462 (MtH+Na) ++ =
242.6 15 1-Methyl-2- [2- (4 tANd)iophenyiBlethyl] -benzimidazol-5-yl-
(ME2H) ++ = 231.6 : e - M -2- [N _(4-am di ngphenyl)
" ani nomet hyl | %ﬁgﬁ‘z’ml Ez‘g@% cg%?l?%%%%x@? %)ﬂé’cﬂ%&’- < éﬁ%‘b’g‘ﬁg iiRr(z-
et hoxycar bony| 8A$€) - ani de- hydr ochl ori de Prepared anal ogously to

Exanpl e 25d from 1-nethyl -2-[N-(4- 25

cyanophenyl)-gﬁ1nonet ylé-pen2| dazol=5-yl=tarboxytTT
aci d- N- cycl ope JF?IP@N?%Z% RIS B IRy 1 FetamR e &6 deoand -methydhandRrd4-

hydrochl ori c aamildistbieeny] petchy I TNMBEddIni da ZA-B0RAL @arboxyYh 8! dc1§0N% Of
theory, 30 C%;;@f@g%%%&fgﬁhfa-ethoxycarbonylethyl)-amide—hydrochloride
10 and sodium hydroxide solution.
Yield: 89 % of theory,
C2gH31N503 (461.6)

EKA mass spectrum: (M+H)*+ = 462
(M+H+Na) *+ = 242.6

15 (M+Na) + = 484
(M+2H) ++ = 231.6

Example 73

20 1-Methyl-2-[N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-cyclopentyl-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 254 from l-methyl-2- [N- (4-
25 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-cyclopentyl-N- (2-ethoxycarbonylethyl) -amide and
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 60 % of theory,
30 CggH34NgO3 (490.6)

EKA mass spectrum: (M+H)*t = 491



EKA mass spectrum (M-H)+ = 491

96 - Exanple 74

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -
5-yl -carboxylic acid-Ncycl opentyl-N-(2- 5 hydroxycarbonyl et hyl ) - am de
Prepared anal ogously to Exanple 26 from 1~ & hyl - 2-[ N- (4-

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- cycl ope@Examp¥e( Z4et hoxycar bonyl et hyl ) -am de- 10 hydrochl ori de and
sodi um hydr oxi de sol ution. Yield: 45 % of theory, C25H30N304

(462. 6) EKA mass spectrum (M+H) + 463
( MrH+Na) ++ = 243Mf,5hy1 -2- [N- (4- amldinopheﬁMNaQMnometlﬂﬂﬂ -benzimidazol -

(MF2Na) ++ = 1-carb d2n-
Vet hyl - 2- [ N CaYAmCar BRIt pBidon: cflopentyt o (-
benzi m daz XOXYSFFPPrRY a‘éhﬂl}\F@Bl@?rl dyl)-N-
(ethoxycarbonylnethyl) am de- hydrochl ori de Prepar ed anal ogously to
Exanpl e 25d fr m1 mathé}_1 iﬁé\l—(t& 25
cyanophenyl ) - @Pﬁfﬁda PHFLY - R BXIRES A6 Fxpm 1-metdylpdxyINr-d4-
ﬁchd h;fz pyr|dmhﬁiwoﬁhéhyxyeamtmwmé&m&tmdﬁenz1m1dﬂﬁdii5894 %&Q?gﬁ&Sgco .

rochloric a t han car i, e o]
t%eory, 30 Q%ﬁggl\ﬁogy‘f ?yf oM. ethoxycarbony%.ethyl)~am1de-— o

10 hydrochlorlde and sodium hydroxide solution.
Yield: 45 % of 'theory,

CogH3gN304 (462.6)

"

463
243

EKA mass spectrum: (M+H)*
(M+H+Na) ++
15 (M+Na) + = 485
(M+2Na) ++ 254

Example 75

20 1-Methyl-2-[N-(4-amidinophenyl) -N-methyl~-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-
(ethoxycarbonylmethyl) ~amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[N- (4-
25 cyanophenyl) -N-methyl-aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -

amide and ethanolic hydrochloric acid, ethanol and ammonium

W

carbonate.
Yield: 54 % of theory,
30 Cz7H29N7O3 (499.6)

"

EKA mass spectrum: (M+H)* 500

(M+2H ) +* = 250.7



EKA mass spectrum (M+H) + = 500 (Mr2H ) ++ =
250. 7 - 97 - Exanpl e 76

1-thhy|-2-[N—(4-anidinophenyl)-N—nethyI-aninonethyl]
benzi m dazol - 5-yl - carboxyl i c acid-N(2- pyrlggyél ) - N

(hydr oxycar bonyl net hyl ) - am de Pr epar®ed ~anal ogousl y to Exanple 26
froml-nethyl-2-[N(4- . .
am di nophenyl )wm nonet hyl | - benzi m dazol - 5-yl - carboxylic
acid-N-(2-pyridyl)-N(et hoxycar bonyl met hyl )- 10 am de-hydrochl oride and
sodi um hydr oxi de_sol uti o Yield: 68 %of theory, C25H25N703
(471. 5) ErMeRRyd - §pé§rr(@nam{m4ynhenylz) Ay-methyl -aminomethyl] -

(MNa) + = 494bé521m1dazol 5 1-carboxy ii\@'z&@s)d“N gﬁ;ﬁdyla -N- Example 77
1- Met hyl - 2- m_di no e ] ben2| m daz yl carboxylic
aci d- N- ( 3- p5£/r| ((ﬁsy rﬂﬁ'ﬁa % %%‘F}%ﬁ ami de- hydr ochl ori de
Prepar ed anal ogously to Exarrpl e 25d from 1- rret hyl - 2- 52 (4-

Cl N-
oy dyl -k (2 ERERsT SA R PRSI Yo Y e, e & e thdazodhdfirc
aci d, et hanol amddamphenmlbmhm;el ammdrﬁeaﬂhyl]gbe%zdfnlﬁbeatlys yl-
C28H30N603 (498afox 11£*a8f&- Béé%éfkﬁﬁgalgﬁ(%%%bx953@5859&eggﬁnisethanm

= 4:1) 30, EKA mmss spectrum
10 amide-hydrochloride and sodium hydroxide solution.

Yield: 68 % of theory,
CosHosN703 (471.5)

EKA mass spectrum: (M+H)* = 472
{(M+Na) t = 494
15 (M+2Na) ++ = 258.6
Example 77

1-Methyl-2-[2- (4-amidinophenyl) -ethyl] -benzimidazol-5-yl-
20 carboxylic acid-N-(3-pyridyl)-N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2-(4-
) cyanophenyl) -ethyl] -benzimidazol-5-yl-carboxylic acid-N- (3-
bt 25 pyridyl) -N- (2-ethoxycarbonylethyl) -amide and ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 91 % of theory,

CogH3gNgO3 (498.6)

Ry value: 0.19 (silica gel; dichloromethane/ethanol = 4:1)

30 EKA mass spectrum: (M+H)t = 499



- 98 - Exanpl e 78

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N-(3-pyridyl)-N-(2- 5

et hoxycar bonyl et hyl ) - am de- di hydrochl ori de Prepared anal ogously to
Exanpl e 25d from 1-nmet hyl -2-[ N-(4- - 98 -

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c
acid-N—(S-pyriqigﬁmﬂg%ggpthoxycarbonylethyl)-anide and 10 ethanolic
hydrochl ori c acid, ethanol and ammoni um car bonat e. Yield: 86 % of
t heory, C27H29N703 (499. 6) Rf value: 0.09 (silica gel;
dlchloronethanebe&ha@al2-Em'u4yah5d155§haﬁ§$)saﬁﬁﬁémﬁﬂhjr¢iﬁehz1ﬂ%ﬁézol-
Exanpl e 79 6%NS& dgg}g 3%19 ﬁﬂ}ponethyl] benzi m dazol -

20 5-yl - carboxyl

hydr oxycar b@nyle@thwdy)caacﬂno@e'lethyl)Pampdeedlhlndi‘@gmlmi'i;deto Exanpl e 26 from
1-met hyl -2-[N-(4-
am di nophenyl ) —ammomethyti=benzimdazot=5 iI-LQIUUAyllb 25

aci d- N- ( 3- pyr i dpepaged? agaleogpualyohq| Bxayple azfdicfrom 1-dieirlo@ % de and

Szgaug1hydr0Xi a%@b%bh?ﬂ)tamln¥h8£9 1?5beﬁ£EmiJE¥HﬁLS -yl - BINEQ3
(459 SR B (VP o st hyidg apice. and

10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate.
s Yield: 86 % of theory,
Cy7Hy9N703 (499.6)
R, value: 0.09 (silica gel; dichloromethane/ethanol = 4:1 )

15 EKA mass spectrum: (M+H)* = 500

Example 79

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
20 5-yl-carboxylic acid-N-(3-pyridyl) -N-(2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-methyl-2-[N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
Na/ 25 acid-N-(3-pyridyl)}-N- (2-ethoxycarbonylethyl) -amide-

dihydrochloride and sodium hydroxide solution.

Yield: 85 % of theory,

CosHosN70O3 (471.5)

EKA mass spectrum: (M+H)* = 472
30 (M+2H) *+ = 236.6
(M+2Na) t+ = 258.6



- 99 - Exanpl e 80
1- Met hyl - 2-[ N- (4- am di nophenyl ) - N- net hyl - am nonet hyl ] -
benzi m dazol - 5-yl -carboxylic acid-N-(3-pyridyl)-N(2- 5

et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Exanpl e 25d from 1- Met hyl - 2-[ N- (4- -9 -

cyanophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N- ( 3- pyr|5¥ﬂ¥21242_ethoxycarbonylethyl) 10 am de and ethanolic
hydrochl oric acid, ethanol and anmmoni um car bonate Yield: 64 % of
t heory, C28H31 3 13 6) SS. S tru , 514 15
Exanpl e 81 M?t%%£h§ 13- ?F?@PQﬂﬁQ§%ﬁﬂ§ﬁ§ QQ- H%Bﬂéﬂﬁyl]

benzi m dazol - Sbghztat faxyl i &- 5a:b+@lafibc(;qr1pw |ad;d]d)—~1\f\l—((32py2ﬂdy1) -N-(2-

hydr oxycar oL ek B} s Bb S echy) TFRRLSH AIRkAARYREY to Bxample 26 from

am di nophenyl ) - N-net hyl - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
aci d- N-(3-pyri desh irde ;and
sodi um hydr om%‘yé% %&%ﬁéf&gy&%@%gy Wﬁgf 2t heg?an 1 M%E@E@?% (Bg (2
(485. 6) nepkerypklt ¥ uke tykami nomet hydg - ben21m1dazol 5-yl-

(MtNa) + = 5080§¥boxy110 acid-N- (3-pyridy¥i2iNa)(btethé&9clrbonylethyl) -
10 amide and ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 64 % of theory,
= CogH31N703 (513.6)

EKA mass spectrum: (M+H)* = 514
15
Example 81

1-Methyl-2- [N- (4-amidinophenyl) -N-methyl-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (3-pyridyl) -N-(2-
20 hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from 1-Methyl-2-[N-(4-

amidinophenyl) -N-methyl-aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N- (3-pyridyl) -N- (2-ethoxycarbonylethyl) -
25 amide-hydrochloride and sodium hydroxide solution.

Yield: 70 % of theory,

CogHy7N703 (485.6)

EKA mass spectrum: (M+H)* = 486
(M+Na) * = 508
30 (M+2Na)*++ = 265.6



- 100 - Exanpl e 82 1- Met hyl - 2-[ N- (4- am di nophenyl)

- N- et hyl - am nonet hyl | - benzi m dazol - 5-yl - carboxylic

aci d- N-phenyl -N-(2- 5 ethoxycarbonyl et hyl)-am de- hydrochl ori de a)
| - Met hyl - 2-[ N- (4- cyanophenyl ) - N- et hyl - anlnonethyl]

benzi m dazol - 5- YI-carboxyllc aci d- N- phenyl 199 2- pyri dyl ) - N-

(2- et hoxycarbonyl ethyl)-am de 10 Prepared anal ogously to Exanple 25c from
N- ( 4- cyanophenytXample 82 et hyl gl yci ne and 3-ami no- 4- met hyl am no- benzoi c

aci d- N- phenyl - N- ( 2- ethoxycarbonylethyl) am de. Yield: 71 % of
t heory, Rf val ue: 0.38]&§|I|ca di chl or onet hane/ met hanol = 15
19: 1) b) -Meehyl-2-| (%%ﬂﬁ r\w&w}thﬁ’éhﬁ}ra@wm%hﬁy]]

beﬂzi m dagol beénzﬁﬁilﬁdzédl-% ﬁmxzulcoucﬁa ~N-phenyl- N~ (2- |
et hoxycar bonyl et am.de- hy ori Prepar ed anal ogously to
Exanpl e 25dgfrd%€q %% t%q&q ami % drocgEorlge
cyanophenyl ) - N-nethyl an1nonethy|] benzi m dazol - 5-yI - car boxylic
aci d- N- phenyl - _ .

hydrochloric acid, =
t heory, C2 e il ¢ e - ]
(NigINa)++ = 26 —ethox carbonylethyl —amlﬁyHZH)++ - 257

1- Met hyl - 23PN (%%%%W%M@Ph%aﬁﬁiﬁo%? h§¥¢m N- (4-cyanophenyl) -

N-methylglycine and 3-amino-4-methylamino-benzoic acid-

N-phenyl-N- (2-ethoxycarbonylethyl) -amide.

- Yield: 71 % of theory,
R, value: 0.38 (silica gel; dichloromethane/methanol =
15  19:1})

b) 1-Methyl-2-[N-{4-amidinophenyl) -N-methvl-aminomethvl] -

ethoxycarbonylethyl) -amide-hydrochloride

20 Prepared analogously to Example 25d from 1-methyl-2-[N-{4-

cyanophenyl) -N-methyl -aminomethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide
and ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

25 Yield: 74 % of theory,
Co9H32NgO3 (512.6)

o

EKA mass spectrum: (M+H)* = 513
(M+H+Na) *+ = 268
(M+2H)*+ = 257



benzi m dazol - 5-yl - carboxyl i ¢ aci d-N-phenyl -N-(2- 5

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from
1-net hyl - 2-[ N- (4-

am di nophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am@e-- 10 hydrochl ori de and sodi um
hydr oxi de sol uti on. Yield: 80 % of theory, C27H28N603 (484. 6)
EKA mass spect Exampl &i-Bf3 + = 485 (MtH+Na) ++ =
254 15 ( MtNa) + = 507

(M+2Na) + = 265 Exanple 84 20

1- et hyl - 2- [ N- (3-MetbihoRhéNy (4 - amd dibmepteil Jodhietihyd zamiBomethyl] -
yl -carboxylic gghdihh§2:8YLE R )Nl Sebil i onyl kgy “(o_
anide-hydrochlor# é 428 Pre %r%%kéﬁgf%ggéﬁﬁ§gtoeé§§' Iglégd from
1- et hyl - 2- [AN (BYdyoxyegrhepnkethylhramisket hyl | - benzi ni dazol - 5- ylI - car boxyl i ¢
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl et hyl)-am de and et hanol i c
hydrochl ori ¢ acid, etpanol. and gpnonlun1 car bagnat e, Yield:._ 85
theory, 30 C2BFERARS3 3BAXoggusly 4§ Kxample @62 fren FrE‘StBé’h;‘z' [N-(4
di chl or onet hanaxhi@i heplenyl B Nymet hy Eéhirmae tinadt-benzi oy ol -5-yE-514
ENiEEN?)++ B %g%§gﬁﬁy%égﬁfcid-N—phenyl-N-(2JQ@B%Q&%Eran%§étﬁy§?-amide-

10 hydrochloride and sodium hydroxide solution.

Yield: 80 % of theory,

Co7HygNgO3 (484.6)

70 Of

EKA mass spectrum: (M+H)t = 485
(M+H+Na) t+ = 254
15 (M+Na) + = 507
{(M+2Na) *+ = 265
Example 84
20 1l-ethyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-5-
yl-carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride
S Prepared analogously to Example 25d from l-ethyl-2-[N-(4-

25 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide and
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

Yield: 85 % of theory,

30 CpgH31N703 (513.6)

R, value: 0.21 (silica gel; dichloromethane/methanol = 5:1)

EKA mass spectrum: (M+H)*t = 514
(M+H+Na)*t+ = 268.6
(M+2H) ++ = 257.7

35



1-ethyl -2-[ N- (4-am di nophenyl ) -am nonet hyl | - benzi m dazol - 5- 5

yl -carboxylic acid-N-(2-pyridyl)-N(2- hydr oxycar bonyl et hyl ) - am de
Prepared anal ogously to Exanple 26 from 1-ethyl -2-[ N-(4-

am di nophenyl ) - am nomet hyl | - benzi m dazol - 5-yl -car boxylic 10

aci d- N- (2-pyridyl)-N-(2-ethoxycarbonyl et hylLp2ani de- hydr ochl ori de and
2N sodi um hydr oxi de sol uti on. Yield: 49 % of theory, C26H27N703
(485. 6) EKA mass spectrum (M+-H) + = 486 15

(MtH+Na) ++ = Zéf'glle 85 (Mr2H) ++ = 243.6

(Mt2Na) ++ = 265 anple 86 20

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl - carboxyl i g _a¢hd+N»(Fsf 1 4o - - . .
ethoxycarbonylgt%%?%?a%iﬁg;Agdéggﬁﬁg¥#%%ﬁb£gg”“¥$%$ﬁ&%¥}kﬁ%ﬂQﬁimﬁgafqﬁi5“
Exanpl e 25d° f r §h-cagbopylie- psid4N- (2-pyridyl) -N- (2-
cyanophenyl)-aE&agg&&ﬁg&h??gmgkﬂyﬂngﬁ~§éyI-carboxylic

aci d- N- (2-fl uorophenyl) - et hoxycar bonyl et hyl ) - am de and et hanol i c
hydrochl ori ¢ aci-d—ethanol and ammni um carhonate. 30 _Yield: 88 % of
t heory, C2PHepENEa3a0216g6ksly t&RIEvahpRs 45 G&-dnbilldethyael- n- <§1-7

n Z

di chl th [ et.h = 4:1) . ect M =
ety Tt 12 0es243R8Bheny ) “dni nom SR I et PEal D, Sy Carboxya 16

- 103 - 10 acid-N-(2-pyridyl)-N- (2-ethoxycarbonylethyl) -amide-
hydrochloride dnd 2N sodium hydroxide solution.
Yield: 49 % of theory,

~ CogHo7N703 (485.6)
EKA mass spectrum: (M+H)*t = 486
15 {(M+H+Na) **+ = 254.6
(M+2H) ++ = 243.6
(M+2Na)*++* = 265.7
Example 86
20

1-Methyl-2- [N- (4-amidinophenyl) ~-aminomethyl] ~-benzimidazol-
5-yl-carboxylic acid-N- (2-fluorophenyl) -N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

25 Prepared analogously to Example 25d from l-methyl-2- [N-(4-
cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide and
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

30 Yield: 88 % of theory,

CygH29FNgO3 (516.6)

R; value: 0.08 (silica gel; dichloromethane/ethanocl = 4:1)

EKA mass spectrum: (M+H)*t = 517
(M+H+Na)t+ = 270
35 (M+2H) ++ = 259



Exanpl e 87 5 1-Methyl-2-[N(4-am di nophenyl)-am nonet hyl ] - benzi m dazol -
5-yl -carboxylic acid-N-(2-fluorophenyl)-N(2-

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from
1-nethyl -2-[N-(4- 10

am di nophenyl ) - ani nonet hyl ] - benzi mi dazol™- 89yl ~car boxyl i ¢

aci d- N- (2-fl uorophenyl ) - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de
and sodi um hydr oxi de sol ution. Yield: 45 % of theory, c26H25FN6C3
(488.5) 15 Rf value: 0.05 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum (M+H) + 489 (MtH+Na) ++ =
267 Example 87 (M2H) ++ = 256 20 Exanple 88

1- Met hyl - 2-[ N- (4- am di nophenyl ) - aninonethyl] benzi m dazol -

5-yl -carboxylic acid-N-(3- nethylphenylg g
et hoxycar bényﬂawfaylmﬁ-dél-rﬁﬁma@éﬁhlapp enys) -amipenekhvell Renwgeidazelo

Exanpl e 25d f Ibdﬁﬂﬁéﬁééid:Hcﬁﬂ ~N- (2- fluorophenyl) -N-(2-

cyanophenyl ) - onet h n azol, car boxylic
aci d- N- ( 3- net n@g ébgggyBQFBSnylethyl) ani de and et hanol i ¢

hydr ochl ori c aC|d ethanol and anmmoni um 30 carbonate. Yield: 79 % of
Brgﬁ{gronethg%§¥%%hanoﬁ£%i§9%%51y tELE*%géges%%g$$éﬁ:i%@%ﬁéiidz'[N?J%§13 35
( MtH+Na) +4¥0 = 2@ddinophenyl) ~aminomethyl] -benzimidazol-5-yl-id@rboxylic
Exanpl e 89 acid-N- (2-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide-

‘ hydrochloride and sodium hydroxide solution.

- Yield: 45 % of theory,

CogHo5FNgO3 (488.5)
15 R, value: 0.05 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 489
(M+H+Na) *+ = 267
(M+2H) *++ = 256

20 Example 88

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
S-yl-carboxylic acid-N- (3-methylphenyl) -N- (2~
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from 1l-methyl-2-[N-(4-
cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (3-methylphenyl) -N- (2-ethoxycarbonylethyl) ~-amide and
ethanolic hydrochloric acid, ethanol and ammonium

30 carbonate.
Yield: 79 ¥ of theory,
C29H35Ng03 {(512.6)
R; value: 0.10 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)t = 513
35 (M+H+Na) ++ 268



1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N-(3-nethyl phenyl)-N(2- 5

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from
1- et hyl - 2-[ N- (4-

ani di nophenyl ) - ami nonet hyl ] - benzi m dazol ~53¢k- car boxyl i ¢

aci d- N- ( 3- net hyl phenyl ) - N- ( 2- et hoxycar bonyl et hyl )-am de- 10 hydrochl ori de

and sodi um hydrEsampdes@dit i on. Yield: 62 % of theory, C27H28N603
(484.6) EKA mass spectrum (M+H) + = 485
( MFH+Na) ++ = 254 15 (MtNa) + = 507

(MF2Na) ++ = 265" Methyl—@)(amﬂ (@ -gmidingphenyl) - amlnomethyl] -benzimidazol-

1- Met hyl - 2- [N—[ N@Ml&bﬂé@&ﬁoﬁwwmﬂt i@k&%j
am nonet hyI Elnzd&m dazo% I- FL?OX |i,c acid-N-p e)]n;ﬂ ﬁ\l—
(2-et hoxycarbo ideq (2.06 mwol ) of

1-met hyl -2-[ N (4- an1d|n03henyl) 25

ani nomet hyl ] - bgpz r boxy heny
( 2- et hoxycar bonyl (l% na&aéoﬁygyogﬂl%ﬁ‘?’&%af%yf%ljvé‘lfthﬂ ~2 ¥ (@~xture
of 40 m of temﬁ}@mh@nxﬂl)aammﬁmethﬂ] benzimit@rzoll—hae—lyﬁz;&rm ik2

mvbl ) of potasgicym-garkopa 6 af . n=hex
chlorofornate mere ad é i Egyﬁgﬂen¥l%r§d or ma%hourg%gttpgg%lﬁﬁﬁggrature.
The sol vent? wad¥yd rOCPﬂreﬁléﬁsenm%@d@m,hxd@x@ died ukdonni xed with about 50
m of saturaeked:sabi aeogo{;hléd, ,and the resulting solution was

extracted thre %h ﬁ ﬁﬁ Z § nL " di chl or onet hane. The extracts were
drjed over sodrét38rphat 48 vaporated 35 down. The crude product thus
ob™ai ned was P, T ] b colu hr omat ogr phy (100 g silica gel;

di chl or oret hangké h&ds é?%?'ﬁ’é Hof ) ¢ (e sty ¥ Pk

(M+H+Na) ++ = 254
15 {M+Na) + = 507

(M+2Na) ++ 265

Example 90

20 1—Methyl-2—{N—[4-(N—n—hexyloxycarbonylamidino)phenyl]-
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(2-ethoxycarbonylethyl) -amide

1.1 g (2.06 mMol) of 1-methyl-2- [N-(4-amidinophenyl) -

25 aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(2-ethoxycarbonylethyl) -amide-hydrochloride was dissolved
in a mixture of 40 ml of tetrahydrofuran and 10 ml of
water, then 570 mg (4.12 mMol) of potassium carbonate and
362 mg (2.2 mMol) of n-hexyl chloroformate were added and

30 stirred for two hours at room temperature. The solvent was
then distilled off, the residue was mixed with about 50 ml
of saturated saline solution and the resulting solution was
extracted three times with 20 ml of dichloromethane. The
extracts were dried over sodium sulphate and evaporated

35 down. The crude product thus obtained was purified by
column chromatography (100 g silica gel; dichloromethane +
5% ethanol).



- 105 - Yield: 78 %of theory, C35H42N605 (626. 8) Rf

val ue: 0.49 (silica gel; dichloronethane/ethanol = 19:1) EKA mass
spectrum ( M+H) + = 627 5 (MtH+Na) ++ = 325
(Mt2H) ++ = 314 Exanmpl e 91 10

1- Met hyl - 2-[ N-[ 4- (N- met hoxycar bonyl am di ano)@henyl ] - am no-

nmet hyl ] - benzi m dazol - 5-yl - carboxylic aci d- N-phenyl - N- (2-

ethoxycarbonylgﬁ@yh} agl geof theorfrepared anal ogously to Exanple 90 from

1- net hyl - 2-[ N- (4-

ani di nophenyl ) $ aﬁﬁﬁéﬁépﬁyﬁfzﬁeﬁiln1dazo| 5-yl - carboxylic )

aci d- N- phenyl - k- ( OXY G, b h -.a Lori r y
R, (arie0x cpy Dt el ¥el i U1 BYhREAbRL ) Phanon 2709 Ml

chl or of or mat e. Yi el d: 41

val ue: 0.85 (sEKAcmagsl spdcchdlmom;m)ahe/ et hargd7 = 4: 1) EKA rrass
spectrum (N%FD = 557 . (MFH+Na) ++ 290
(MrNa) + 2579 25 Exanpl e 92 (M+H+Na) fbthy32%- [ N

[4-(N—ethoxycarbony|anidino)pheny
am nonet hyl ] - benzi m dazol - 5-yl - car oxyllc aC|3}ﬁ-phenyl-
(2- met hoxycar bonyl et hyl ) -am de 30 Prepared anal ogously to Exanple 90

from 1-met hyl -2edibid-91 :

am di nophenyl ) -am nomet hyl 3- benzi m dazol - 5-yl - carboxylic _

aci d- N- phenyl - N- ( 2- net hoxycar bonyl et hyl ) - am de- hydr ochl ori de and et hyl

chl or of or mat e.1-Methyl-2- [N- [4- (N-methoxycarbonylamidino) phenyl] -amino-
methyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-

et ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N-(4-
15 amidinophenyl)-aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride
and methyl chloroformate.
Yield: 41 % of theory,
C30H32NgO5 (556.6)
20 R, value: 0.85 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 557
(M+H+Na) ++ = 290
(M+Na) + = 579

25 Example 92

1-Methyl-2- [N-[4- (N-ethoxycarbonylamidino) phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(2-methoxycarbonylethyl) -amide

30

Prepared analogously to Example 90 from l-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide-
hydrochloride and ethyl chloroformate.

35 Yield: 62 % of theory,
C30H32NgO5 (556.6)



35 Yield: 62 %of theory, C30H32N6 (b (556. 6)

- 106 - RF value: 0.51 (silica gel; dichloronethane/ethanol 19: 1)
EKA mass spectrum (M+-H) + = 557 (MtH+Na) ++ =
290 (MF2H) ++ = 279 5 Exanpl e 93

1- Met hyl - 2-[ N-[ 4- (N- cycl ohexyl oxycar bonytambéi n0) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢ aci d- N- phenyl - 10

(2- met hoxycar b@yv&l gt ) o agi desilica géﬂfﬂ&ﬁdﬂio%%%h@ﬂaﬂé/XtBQnE%aﬂpi? 44
from1-methyl-2-1N-(4-
am di nophenyl ) - HePet WPErLsumzi tMelY ol - 5- v+ - i‘é’? boxylic

aci d- N- phenyl - N- ( 2- met hoxycar bony ﬁaﬁ‘){]&%) am d 5 hydrochloride and

cycl ohexyl chl orof or mat e. % of 1 ory, C34H38N605
(610.7) RF val ue: 0.44 (si I | ¢+ o) ++di chlpypnet hane/ et hanol = 19: 1)
EKA mass spectrum (MHH) + = 611 20 (M2H) ++ = 306
Exanpl e 94

1- Met hyl - 2- [ N- Ezafnd E298 et hyl sul phonyl ) et hyl oxycar bonyl ]- 25

am di no] phenyl ] - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de Prepared anal ogously to
Exanpl e 90 frohrMerbyhy® - PNT I - cyclohexyloxycarbonylamldlno)phenyl] -

di nopheny!
aci Rfﬁhzlnﬂ%?ﬁ*‘?%aﬁ?ﬁ%x%é?%ﬁﬁ Dfams 34 SHERI N poficdd-N-phgpy -
2- (et hyl ph&%y$?t%?ﬁy¢a%mew it de

b Prepared analogously to Example 90 from 1-methyl-2- [N- (4-
amidinophenyl)-aminomethyl]—benzimidazol—s-yl—carboxylic
acid—N—phenyl—N—(2-methoxycarbonylethyl)-amide-

15  hydrochloride and cyclohexyl chloroformate.
Yield: 25 % of theory,
C34H38NgOg (610.7)
R, value: 0.44 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)*t = 611
20 (M+2H) ** = 306
Example 94
f 1-Methyl-2- [N- [4- [N- [2- (methylsulphonyl) ethyloxycarbonyl] -

25 amidino]phenyl] -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl ~-N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from 1-methyl-2- [N- (4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
30 acid-N-phenyl-N-(2-ethoxycarbonylethyl) -amide-hydrochloride

and 2- (methylsulphonyl)-ethyl chloroformate.

Yield: 66 % of theory,

C32H3gNgO7S (648.8)

R, value: 0.44 (silica gel; dichloromethane/ethanol = 19:1)
35 EKA mass spectrum: (M+H)*t = 649

{M+H+Na) *+ = 336



Yield: 66 %of theory, C32H36N607S (648. 8) Rf value: 0.44 (silica
gel ; dichl oronet hane/ et hanol = 19:1) 35 EKA mass spectrum (M+H)+ =
649 ( MtH+Na) ++ = 336

- 107 - ( M+2H) ++ 325 Exanpl e 95 5

1- Met hyl - 2- [ N-[ 4- (N- n- oct yl oxycar bonyl ani dttb)phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢ aci d- N- phenyl -

(2- met hoxycar bonyl et hyl ) - am de (M+2HP¥eparedsanal ogously to Exanple 90

from2l-nmethyl-2-[N-(4- 10

am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - car boxylic

aci d- N- phenyl - Bxkafiphet 8®xycar bonyl et hyl ) - am de- hydr ochl ori de and
n-octyl chl orof ormate. Yield: 41 % of theory, C36H44N605 (640. 8)
15 Rf value: 0.43 (silica gel; dichloronethane/ethanol = 19:1) EKA

mass spect Pum L {MeEhyl =2 6N~ [4- (N-n-octyloxycarbonylamidinp} phe8g3] -
Exanpl € 96 20 amindnd@hyiy] -Beddtd Dbl ﬁxxéfwo%m)cpas%' k-pHLAgTERDY! ] -

benzi m dazol -5 I-carboxy ic acld-Np

et hoxycar bony! &% 185 %%N%ﬁﬁboqxietpxiﬂ1§mx§eo mvbl ) of
1- net hyl - 2-[ N- (4- cyanophenyl ) -

' - henyT -
e SR AR TOL00 T o Fome L i oy Pinfhe
hydr ochl otbde &mmﬂihdbﬁhquyLdhuﬂdﬂathyi] ben&ddudazoapbepateanbbﬁyﬁiesolved

'n 80 m of ethanely Ak -N-o{1 RS Roal BB Beny P Infabur ther 210 ng of

hydrochloride and n-octyl chloroformate.

¥
/

¢
7/

~ Yield: 41 % of theory,
C3gHg4NgO5 (640.8)
15 R; value: 0.43 (silica gel; dichloromethane/ethanol = 19:1)
EKA mass spectrum: (M+H)t = 641
(M+Na)* = 663
Example 96
20
1-Methyl-2- [N- [4- (N-hydroxylamidino) phenyl] -aminomethyl}] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide
= 25 1.44 g (3.0 mMol) of l-methyl-2- [N- (4-cyanophenyl) -

aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(2-ethoxycarbonylethyl) -~amide, 0.625 g (9.0 mMol) of
hydroxylamine hydrochloride and 0.425 g (4.0 mMol) of
sodium carbonate were dissolved in 80 ml of ethanol and

30 refluxed for 7 hours. Then a further 210 mg of
hydroxylamine hydrochloride and 170 mg of sodium carbonate
were added, the mixture was boiled for a further 5 hours
and then evaporated down in vacuo. The residue was
dissolved in about 30 ml of dichloromethane, the solution

35 obtained was washed with 20 ml of water, the organic phase
was dried and evaporated down. The crude product thus



hydr oxyl am ne hydrochl oride and 170 ng of sodi um carbonate wer e added,
the m xture was boiled for a further 5 hours and t hen evaporated down
in vacuo. The residue was di ssol ved in about 30 ml of dichloronethane,
the solution 35 obtained was washed with 20 ml of water, the organic phase
was dried and evaporated down. The crude-prosiuet thus

- 108 - obt ai ned was purified by col um chronatography (200 g
silica gel, di Qiﬁﬁylm %@e trd¥ieshs 0&%1 hrdd b xfé% ry,
C28H30N6O4 (514 5 va? ue 0.15 9 leé% cell% éorret han?oet hanol
= 19:1) 9§&ecf511 OEWPI)F ane_+5415 ethano

ENHNa); 537 Yield 39 % of theory, (2MtH) + ; %029 : :
2M+Na) + = 105 1-Met hyl -2- [N [ 4-
(N-n-heptyl oxy(j:cérsglé"r?%‘;gﬁllzﬁggg) gl)wnyl ] - y

am nonmet hyl § - bezi-aigaz o : :Esytsmr&p@éll ;C dehdoboRBeRYhe fetdBnol = 19:1)
(2- nethoxycarbonylethyl) am de repared anal ogously to Exanple 90
from 1- net hyl - ZKANmags spectrum: (M+H)+ = 515
am di nophenyl ) - am nonet hyl ] - benzi dlﬁzo_j_ 5- y rboxyl iC
aci d- N- phenyl - N- ( 2- et hoxycarbonyl ) am e 20 hydrochl oride and
n- heptyl chl orof or mat e. Yi el di2M3a of= tthear y, C35H42N605 (626. 8)
Rf value: 0.40 (silica gel; dichloronmethane/ethanol = 19:1) EKA nass
spectrum (M+H) + = 627 25 (2M+Na) * = 1051 ( MFH+Na) ++ = 325
(M+Na) + 9 649 Exanpl e 98

o Example 97

1-Methyl-2- [N- [4- (N-n-heptyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
15 (2-methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from 1l-methyl-2-[N- (4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide-

20 hydrochloride and n-heptyl chloroformate.
Yield: 43 % of theory,
C35HyoNgO5 (626.8)
R, value: 0.40 (silica gel; dichloromethane/ethanol = 19:1)

U EKA mass spectrum: (M+H)* = 627
25 (M+H+Na) t+ = 325
(M+Na) *+ = 649

Example 98

30 1-Methyl-2-[N-[4-(N-benzoylamidino)phenyl] -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N-(4-
35 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic



30 1-Methyl-2-[N-[4-(Nbenzoyl am di no) phenyl ] -am nonet hyl ] -

benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N- ( 2-

met hoxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 90 from
1-nethyl -2-[N-(4- 35

ami di nophenyl ) - anmi nonet hyl | - benzi mi dazol = 5188 -tar boxyl i c

- 109 - aci d- N- phenyl - N- ( 2- met hoxycar bonyl et hyl ) - am de-

hydr ochl ori de aﬂﬂdbﬁﬂzbghybhwetﬁfhﬁthoxycdﬁhﬂnyléﬂﬁy%ﬂﬂédiﬂegry,

C34H32N604 (58 , 7 i 1] gel ;

di chl or onet hang %%(l)?rlg% ﬁi%engo;ﬂ“ém gect rum (D6- DMSO): 2. 61
(t,2H), 3.54 (%131-51 88 7% of thegwy3H), 4.10 (t,2H), 4.61 (d,2H), 6.83
(d,2H), 7.05 t@,/H o4 (%48 1 8.03 (d,2H), 8.25 (dd,2H), 8.98 (s, 1H
10. 48 (s, 1 60s | arrf))'_be 99
1-thhy|-25[h+$f1walu¢-h@x@WoXycéubangbéﬁidioh)oh@m&ﬁﬁane/ethanol = 19:1)
am nonet hyl ] - Qgﬂ dazol - 51% -carbox I|c aci d- N-g enéI-N- 15

( 2- met hoxycar b 5*@%?%@30 elDe~ “DNED) )pr €p&ledtarB) ogdusty (Fo3Ekandt 28690
from1-methyl - ?slé\ﬁ)(44 0 (G20 & 61 (28, €.B3 (f2H), 7.05 to 7.55
am di nophenyl ) - am none en2|n1 dazol -5yl “car c

aci d- N- pheny! - /(22 HﬁﬂQKQ%uﬁﬂ ﬁﬁlﬂﬁﬁhpaéq @98hy§Fthl010dé8and

n- hexyl chl or ofsr1mt €. Yleld 54 % of theory, C34H4A0N605 (612.7)
Rf value: Q.45 (silica gel; dichloronethane/ethanol = 19:1) EKA nass
spectrum ?N%FD+ = 613 25 Exanpl e 100

1- Met hyl - 2- [ NBxbopNen-3%exyl oxycar bonyl anmi di no) phenyl ] -

1-Methyl-2- [N-[4- (N-n-hexyloxycarbonylamidino)phenyl}] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
15 (2-methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2- [N- (4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide-

20 hydrochloride and n-hexyl chloroformate.
Yield: 54 % of theory,
C34H4qoNgO5 (612.7)
R; value: 0.45 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)t = 613
25

Example 100

1-Methyl-2- [N- [4- (N-n-hexyloxycarbonylamidino) phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
30 (2-n-propyloxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N- (4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-n-propyloxycarbonylethyl) -amide-

35 hydrochloride and n-hexyl chloroformate.
Yield: 31 % of theory,



am nonet hyl ] - benzi m dazol - 5-yl -carboxylic aci d-N phenyl -N- 30
(2-n-propyl oxycar bonyl et hyl ) - am de Prepar ed anal ogously to Exanple 90
from 1-nmethyl-2-[ N (4-

am di nophenyl ) - am nonet hyl | - benzi m dazol | - car boxylic

aci d- N- phenyl - N- ( 2- n- propyloxycarbonylethyF¥ Oami de- 35 hydrochl ori de and
n- hexyl chl orof ormate. Yield: 31 %of theory,

- 110 - C36H44NGOs ((640..8) Rf value: 0.42 (silica ge

di chl or onet han eth noI KA 641
(MrHENR) ++ = 3 f 0. &? gglllca géi GE%%Q ome%%aggéggtg%ol Exﬁ%p}é
101 1-thhyhm%g[upg@tgumetmgxuparbonyla@qglno)phenyl] 10

am nonet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N(2-
pyridyl)-N-(2-nmet hoxycar bonyl et hy(M+EnNalktt = 332 Prepared anal ogously to
Exanple 90 from 1-net hyl -2-[ N- (4-

am di nophen I)-aninonethyl]-benziﬁMHQQBT-S-yT-%%}boxyIiC 15

aci d-N-(2-pyridyl)-N(2-methoxycarbonyl et hyl ) -am de- hydr ochl ori de and
et hyl chl orof og 1e 101Y€ld: 72 %of theory, C29H31N705 (557.6)

Rf val ue: O. 58‘%%hﬁrta"gﬁl; di chl or onet hane/ met hanol = 20 9:1) EKA
mass spectrum (M-H) + 558 (MrH+Na) ++ = 290. 8

(MkNa) + = 58Q—Methyl-2-[N-[4—(N-ethoxycarbonylamidino)phenyl]-
10 aminomethyl]-benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
15 acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-

hydrochloride and ethyl chloroformate.

Yield: 72 % of theory,

CogH31N70g5 (557.6)

R, value: 0.58 (silica gel; dichloromethane/methanol =

20 9:1)
EKA mass spectrum: (M+H)*t = 558
(M+H4+Na) ¥+ = 290.8
(M+Na) t+ = 580

9
rd

25 Example 102

1-Methyl-2- [N- [4- (N-n-octyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-methoxycarbonylethyl) -amide

30 ‘

Prepared analogously to Example 90 from l-methyl-2-[N-{4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) ~amide-
hydrochloride and n-octyl chloroformate.

35 Yield: 57 % of theory,
C35H43N705 (641.8)



25 Exanple 102
1- Met hyl -2-[ N-[ 4- (N-n-oct yl oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N(2- pyridyl)-N
(2- met hoxycar bonyl et hyl ) - am de 30 Prepared anal ogously to Exanple 90
from 1-met hyl - 2-[ N- (4- - 111 -

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- ( 2- pyr i Ry Walhe(:2-onstohdeiddrcbogel et Gythl aromethane /ivtdizandll of igdke )and
n-octyl chl orgé mate. 35 Yield: 57 %of theory, C35H43N705 (641.8)

- 111 - Rf v MPPPERLF T @f+H)di chi ofoﬁé%lzhane/ met hanol  9:1) EKA

mass spectrum (M-H) + = 642 (MyH+Na)*++ = 332.8 (M+H+Na) ++ = 332. 8
(MrNa) + = 664 (M+H+Na) ' - 112 -
Exanpl e 103 (M+Na) + = 664

1- Met hyl - 2-[ N-[ 4- (N- met hoxycar bonyl am di no) phenyl ] - am no-

nmet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)- 5 N

(2- et hoxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 90
from1l-nmethyl-2-[N(4-

am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic



aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de- 10 hydrochl oride and

nmet hyl chl or of or mat e. Yield: 48 % of theory, C29H31N705 (557.6)
Rf value: 0.62 (silica gel; dichloronmethane/ nethanol = 9:1) EKA nass
spectrum ( MtH) + = 558 15 (MFH+Na) ++ = 290. 7
(MtNa) + = 580 Exanpl e 104 20 - 112 -

1- Met hyl -2-[ N-[ 4- (N-n-oct yl oxycar bonyl am di no) phenyl ] -

am nonet hyl ) - b@xzimplda @3- 5- yl - car boxyl i c aci d- N-(2-
pyridyl)-N(2-hydroxycarbonyl et hyl ) -am de 0.7 g (1.1 mwl) of
1-methyl -2-[N-[4-(N-n- 25

oct yl oxycar bonyll-¥etdivioR-dNerdg¢H(Namehborybgtbedghemid dav)gdhenyl] -amino-

vt stirred | L“‘??#Q‘PEP%%Q%?-‘ﬁrihgﬂé.iiﬁtgiﬁéﬁb?a%‘éﬁ@ FEW R BB S

of water and N-(Roehhoxycarbpawdethvt) omwideur at room tenperature. Then

30 the mxture was diluted with 20 nml of water and adjusted to pH 6
with glacial acetic acid. inen afout 5_ T 0 direthytetier—wer e added
and the m xtur r\ﬁ&é‘r\?%gél}ﬁ ggPysly teiExample 0 dieothdummetind -@rddfudé -t hus

precipi tat ed wamidinophehiydn- hinl hemethy Ipsheatk M idh 21l -5t-h1e caabRiay1tiken
with 35 diethylether and dried, = _Yield 80.% of theary, .

- 113 - éﬁihztﬁrmgsg?”éi‘}?gi N-(2 e%@%‘%"é’é’é‘&% ) -@Mieer = 628
( MrH+Na) ++1& 3hgdrochloride and methyl chlordfiduete. = 650 5

(MF2Na) ++ = 3%9{e1d: 48 % of 'theory,

C29H31N-705 (557.6)

N -:!"«_.

R, value: 0.62 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)+ = 558
15 (M+H+Na) ++
(M+Na) *

290.7
580

Example 104

20 1-Methyl-2-[N-[4- (N-n-~octyloxycarbonylamidino)phenyl] -
aminomethyl) -benzimidazol-5-yl-carboxylic acid-N- (2-
pyridyl) -N- (2-hydroxycarbonylethyl) ~amide

0.7 g (1.1 mMol) of 1-methyl-2-[N-[4-(N-n-
octyloxycarbonylamidino) -phenyl] -aminomethyl] ~-benzimidazol-
5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-
methoxycarbonylethyl) -amide was stirred in a mixture of
0.12 g (3.0 mMol) of sodium hydroxide, 5 ml of water and
10 ml of methanol for one hour at room temperature. Then
30 the mixture was diluted with 20 ml of water and adjusted to
PH 6 with glacial acetic acid. Then about 5 ml of
diethylether were added and the mixture was vigourously
stirred for one hour. The product thus precipitated was
suction filtered, washed with a little water, then with
35 diethylether and dried.
Yield: 80 % of theory,



Exanpl e 105 1- Met hyl - 2-[ N-[ 4-[ N- ( 2- net hyl sul phonyl - 10

et hyl oxycar bonyl ) am di no] - phenyl ] - am nonet hyl ] -

benzi m dazol - 5-yl - carboxyl i c acid-N-(2-pyridyl)-

N- ( 2- et hoxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 90
from2l-nmethyl-2-[N-(4- 15 - 113 -

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d-N-(2-pyridyhh Qngaseqngygﬁrbonylethyl) am de- hydr ochl ori de and
2- (nethylsulphonyl% et hyl chl or of or mat e. Yield: 65 % of theory,
C31H35N707S (6BRATNa28 sPécvahme: (M+p (sid igem gel ;

di chl or onet hane/ net hanol = 9:1) EKA mass spectrum ( MtH) + = 650

( MtH+Na) ++ = 336. 6 (M+H+Na) *+ v3®9).# = 672

(Mt2Na) ++ = 347.6 25 Exanpl e ﬁg

1- Met hyl - 2-[ N-[ 4- (N- n- but yl oxycar an1d|no)§ﬁenyl]
aninonethyb]-benzinidazol-5-y|-canbnn¢bHe-aQJ@3N¢@2 30

pyridyl)-N-(2-nmet hoxycarbonyl et hyl ) -am de Prepared anal ogously to
Exanple 90 from 1-net hyl -2-[ N (4-

ami di nopheny! )Egaxypberet 01 | - benzi mi dazol - 5-yl - car boxyl i c

aci d-N- (2-pyridyl)-N(2-nmethoxycarbonyl ethyl)-am de- 35 hydrochloride and
n- butyl chl or of or mat e. - 114 -

Yiel d: 30 % ofltMridiyd -2- [N- [@31BIR70&thyd5ulphonyl- Rf val ue: 0.62 (silica
gel ; di chher oratipnslr@i AR )amdiho] -phenyl] -aminomethyl] -

o benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -

~~ N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2- [N-(4-
15 amidinophenyl)-aminomethyl} -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) ~amide-
hydrochloride and 2-(methylsulphonyl)-ethyl chloroformate.
Yield: 65 % of theory,
C31H35N707S (649.7)
20 R, value: 0.54 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 650
(M+H+Na) *+ = 336.6
. (M+Na) + = 672
S
(M+2Na)++ = 347.6

25
Example 106

1-Methyl-2-[N-[4- (N-n-butyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N- (2-
30 pyridyl)-N-(2-methoxycarbonylethyl)-amide

Prepared analogously to Example 90 from 1-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-

35 hydrochloride and n-butyl chloroformate.



EKA mass spectrum (M+H) + = 586 5 (MtH+Na) ++ =
304.7 (Me2H) ++ - 293.7 Exanmpl e 107 10
1- Met hyl - 2-[ N-[ 4- (N- n- hexyl oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N(2-

pyridyl)-N(2-net hoxycarbonyl ethyl)-am de 114 - Prepared anal ogously to
Exanpl e 90 from 1-nmethyl-2-[N-(4- 15

am di nophenyl )?(&Eﬂ.ﬁeﬁBbh}I bfbenabirgplazol -5-yl -carboxylic

aci d- N-(2-pyri X onyl et hyl ) - am de- hydr ochl ori de and
n- hexyl chloro?% E@g%S”?EB$ é?d 51 % of theory, C33H39N705 (613.7)
20 Rf value: &, 5¢alwd! icasDe|{sidichlqnomal e tF =

mes Spect i Sfalis - 641 4 g rral%n%&sﬁwﬁaﬁé/%ﬁm}ﬁ 9:,51;@8_7
( M+2H) ++ 30¥KA magg EranpremiQ8M+H) * = 586

1- Met hyl - 2-IN-[4- (N-n- heptyloxycar I nQ henyl]

am nonet hyl’] - benzi m dazol - 5-yl - @b&%ﬁa)glgm d?)qg

pyridyl)-N(2- nethoxycarbonylethy&&;jﬁmdb 3Q 293 Brepared anal ogously to
Exanple 90 from 1-net hyl -2-[ N (4-

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N- ( 2- pyr i BxampNe (Poet hoxycar bonyl et hyl ) - am de- hydr ochl ori de and
n- heptyl chloroformate. 35 Yield: 21 % of theory, C34H41N705 (627.8)

10 1-Methyl-2-[N-[4- (N-n-hexyloxycarbonylamidino)phenyl] -
aminomethyl]-bénzimidazol-s—yl-carboxylic acid-N-(2-

g

- pyridyl) -N- (2-methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2- [N- (4-
15 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-(2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-
hydrochloride and n-hexyl chloroformate.
Yield: 51 % of theory,
C33H39gN70g (613.7)
20 R, value: 0.56 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 614
(M+H+Na)++ = 318.7
(M+2H)*+* = 307.6
L

25 Example 108

1-Methyl-2- [N- [4- (N-n-heptyloxycarbonylamidino) -phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-methoxycarbonylethyl) -amide

30

Prepared analogously to Example 90 from l-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-
hydrochloride and n-heptyl chloroformate.

35 Yield: 21 % of theory,
C34H41N70g (627.8)



- 115 - Rf value: 0.60 (silica gel; dichloronethane/ nethanol = 9:1)

EKA mass spectrum ( MtH) + = 628 (MtH+Na) ++ =
325.7 (M2H) ++ = 314.7 5 Exanpl e 109

1- Met hyl - 2-[ N-[ 4- (N- n- pent yl oxycar bonyl am di no) - phenyl ] -

am nonet hyl ] - benzi mi dazol - 5-yl -carboxylic &Pd=N-(2- 10
pyridyl)-N-(2-nmethoxycarbonyl et hyl ) -am de Prepar ed anal ogously to
Exanpl e 90 froR vakuéy| 0 26¢0 Nkgilica gel; dichloromethane/methanol = 9:1)

am di nophenyl ) g nonet hyl | - benzi m dazpl - 5-yl - carboxylic
aci d- N- ( 2- pyri 83?’1) pﬁ-s‘(sz-sﬁﬁ{:ﬁwyéa%bﬁﬁet hyl5-%f de- 15 hydrochl ori de and

n- pentyl chl orof or nat e. YieI@M+§§N%?{# g Y C32H37N705 (599.7)
Rf value: 0.58 (silica gel; dichloronethane/ nethanol = 9:1) EKA nass
spectrum (MH) + = 600 20 (M+2H) ¥+ = 314.7 (MrH+Na) ++ = 311.7

( MtNa) + % 622 Exanpl e 110 25
1-N@thy|-2-[N—!4-(N—n-nony|oxycarbonylanidino)phenyl]-

am nonet hyl ] - -5-yl -carboxylic acid-N(2-

pyridyl)-N-(2-nmet hoxycarbonyl et hyl ) -am de Prepared anal ogously to

Exanple 90 from1l-nethyl-2-[ N (4- 30 .
am di nophenyl )h“ﬁ?%ﬁt%yﬁf: T 1R RE YRRy caghopyiamidino) -phenyl] -
aci d- N- ( 2- pyr i atyi neme { Ry et herxy i oyl -84 -l deadBod9lic achydroehlori de and
n-nonyl chl,or rmate. o, Yield: 60 % of theory, .  C36HA5N705 (655.8) 35
Rf val ue: Hb 48&?175#%]25 Nef? "&ﬁ%’%ﬁﬁéﬁ’i’é’ﬂ@ﬁﬁ’éﬁﬁéﬁﬁ?dﬁ 9: 1) EKA nass
spectrum ( MrH) + = 656

a4 Prepared analogously to Example 90 from l-methyl-2- [N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-
15 hydrochloride and n-pentyl chloroformate.
Yield: 66 % of theory,
C3H39N705 (599.7)
R; value: 0.58 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)* = 600
20 (M+H+Na) t+ = 311.7
(M+Na) + 622

]

n

Example 110

25 1-Methyl-2- [N-[4- (N-n-nonyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N- (2-
pyridyl) -N- (2-methoxycarbonylethyl) ~amide

Prepared analogously to Example 90 from l-methyl-2- [N- (4-
30 amidinophenyl)-aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-
hydrochloride and n-nonyl chloroformate.
Yield: 60 % of theory,
C3gHg5N705 (655.8)
35 R, value: 0.48 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)* = 656



- 116 - (MrH+Na) ++ = 339.8 (MtNa) + = 678

- 117 - Exanple 111

1- Met hyl - 2-[ N-[ 4- (N- benzoyl am di no) phenyl ] - am nonet hyl ] -

benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)-N(2- 5

met hoxycar bonyl et hyl ) - am de Preparedi@nal ogously to Exanple 90 from
1-met hyl -2-[ N-(4-

am di nophenyl ) - am nomet hyl ] - benzi %gﬁé@%iﬁ;yl %ﬁ?f’gxyl iC

aci d- N-(2-pyridyl)-N(2-nmethoxyca hyl?) 10 hydrochl oride and
benzoyl chlori de. Yield: 62 Ympfajheory. g78 C33H31N704 (589.7)

Rf value: 0.50 (silica gel; dichloronethane/ nethanol = 9:1) EKA mass
spectrum (M+H)+ = 590 15 (MtNa) + = 612 Exanpl e
112 1- Met hyl - 2-[ N-[ 4- (N- ni cot i noyl am di no) phenyl ] am nonet hyl ] - 20
benzi m dazol - 5-yl - carboxylic acid-N(2-pyridyl)-N(2-

nmet hoxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 90 from

1-net hyl - 2-[ N- (4-
am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic



25 acid-N-(2-pyridyl)-N(2-nmethoxycarbonyl et hyl)-am de- hydr ochl ori de

and nicotinic acid chloride. Yield: 40 % of theory, C32H30N804
(590.7) Rf value: 0.47 (silica gel; dichloronethane/nethanol = 9:1) 30
EKA mass spectrum (M+H) + = 591 (MtH+Na) ++ =
307 (MtNa) + = 61817 -

- 118 - Exanpl e 113

1- Met hyl - 2-[ N- E4atapyi B- h@xyl oxycar bonyl am di no) phenyl | -

am nonet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N(2- 5
pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de Prepared anal ogously to

Exanpl e 90 from-Metbyhyl-2NE K¢ 4N-benzoylamidino) phenyl] -aminomethyl] -

am di nophenyl ) ' lebenzinm dazol - 5-yl - carbaxylic N
aci d- N-(2- pyri 833}%9&%%‘935 ﬁoigcgg}ﬁ nyYOJle%y%/(jlé% d@@d‘ﬂlcﬁ’ﬁr gch(lzo'ri de and
n- hexyl chl%r omethexgcarbony¥ethyl) Samddef t heory, C34HA1N705 (627. 8)
Rf value: 0.53 (silica gel; dichloronethane/ nethanol = 9:1) EKA mass
spectrum ( MrHF = 62815 (v Na ) ++—=3257
(MF2H) ++ = 31ﬁr¢pared ang&gggm%lszp Eggmple 90 from 1-methyl-2- [N- (4-
1'thhYLhz[%“Eﬁﬂiﬂbhgpﬁé?Y£Px?@ﬁﬁ$$Fbﬂ _ ibéﬁgfﬁgﬁangLS—yl-carboxylic
am nonet hyl ] - benzi.ni_dazol - 5; yl - car boxyl i ¢ aci d- - ,
pyridyl ) - N ( 2-%%62%2%6%’;7 %YH/TIY‘- &ﬁw%oxycarwmlaﬁmgm y to
Exanpl e 9Q.d r ohydroehhytide [dhd doer’foyl chloride. I
am di nophenyl ) zam po | ] zbenzi m dazol - 5-yl - carboxylic
acid-N—(2-pyri%§$}&hf§%?%t %f@%ﬁ?ﬁ@hylethyl)-anide-

o C33H31N704 (589.7)

R, value: 0.50 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)+t = 590
15 (M+Na)* = 612

Example 112

1-Methyl-2- [N- [4- (N-nicotinoylamidino) phenyl] aminomethyl] -
20 Dbenzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
methoxycarbonylethyl) -amide

Prepared analogously to Example 90 from 1l-methyl-2-[N- (4-
) amidinophenyl) ~aminomethyl] -benzimidazol-5-yl-carboxylic
bt 25 acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-
hydrochloride and nicotinic acid chloride.
Yield: 40 % of theory,
C32H39NgO4 (590.7)
R, value: 0.47 (silica gel; dichloromethane/methanol = 9:1)
30 EKA mass spectrum: (M+H)* = 591
(M+H+Na) ++ = 307

(M+Na) + = 613



hydr ochl ori de and n-octyl chl orof ornmate. Yield: 57 %of theory,
C36H45N705 (655.8) 30 Rf value: 0.46 (silica gel; dichloronethane/ nethanol

=9:1) EKA mass spectrum (M+-H) + = 656

(MtH+Na) ++ = 339.7 (Mt2H) ++ = 328.7

Exanpl e 115 1- Met hyl - 2-[ N-[ 4-[ N- ( 2- g4 hy! sul phonyl -

et hyl oxycar bonyl ) am di no] - phenyl ] - am nonet hyl ] - 5

benzi m dazol - 5gybneakbgxyl i ¢ aci d-N-(2-pyridyl)-N
ethoxycarbonylnefﬁ§lfﬁﬁé§e Prepared anal ogously to Exanple 90 from

1- et hyl - 2-[ N- (4-

am di nophenyl ) 1amereret by k= hgnziyos d =Yg . -
acid-N-(2-pyrid L%-N?& h %y grbgﬁg?ng%ﬁ%%ééggﬁﬁﬁgﬁyy@@ﬁgag%ggﬁﬁg }ée and
2- (met hyl sul phBﬁ‘;’/ Pﬂ‘éghﬁ eﬁﬁﬁ?b%%ﬁ%ts-yl-caﬁmwhm aigf-Nt-Haor y,
C30H33N707S ( 689xr1flyl) -N- RE-#8horycrBony Bt Hyld -G8lide

di chl or onet hane/ et hanol = 19:1) 15 EKA nass spectrum (M-H)+ = 636
(MtH+Na) ++ = 3298 Bcarpte—116 20— 21-Methyl -2- [N

[4-(N—cyc!ohex?tgpyradb@pg}agwmshp)te Example 90 from l-methyl-2- [N-(4-
e ST\ E L s MG ot
Exanpl e 90 froffi9n¥t hytoprid¥Iu-N26-ethoxycarbonylethyl) -amide-
ani di nophany| ) hpa-66REsHydd - fed 2 THAAZ0 | i ororedmaexy! i ¢

Yield: 51 % of .theory,
. C34H41N705 (627.8)

R value: 0.53 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 628
15 (M+H+Na) *+ = 325.7
(M+2H) ++ = 314.7

Example 114

20 1-Methyl-2-([N-{4- (N-n-octyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N- (2-
pyridyl) -N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from 1-methyl-2-([N-(4-

v

25 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and n-octyl chloroformate.

Yield: 57 % of theory,
C36Hgs5N705 (655.8)

30 R, value: 0.46 (silica gel; dichloromethane/methanol

= 9:1 )
EKA mass spectrum: (M+H)*t = 656
(M+H+Na) *+ = 339.7
(M+2H) ++ = 328.7



aci d- N- (2- pyridyl) - N net hoxycar bonyl net hyl - am de- hydr ochl ori de and

cycl ohexyl chl orof or mat e. Yield: 40 % of theory, C32H35N705 (597.7)
30 Rf value: 0.26 (silica gel; dichloromethane/ethanol = 19:1) EKA
mass spectrum (MH)+ = 598 (MtNa) + = 620

- 120 - Exampl e 117 - 119 -

1- Met hyl - 2-[ N-[ 4- (N- met hoxycar bonyl am di no) - phenyl | -
am nonet hyl ] - beRampl dazok- 5-yl -carboxylic acid-N-(2- 5

pyri dyl)- N et hoxycar bonyl net hyl - am de Prepared anal ogously to
Exanmple 90 from 1-nethyl -2-[ N-(4-
am di nophenyl ) 1 aMetbhykt by [§- Denmrr'(ziaiéﬂhﬁlsd nyaxyl i c

aci d- N-(2-pyri thI h hl ori de and
met hy| ((:hl gyof%‘ﬁﬁ%}r&‘%g%&ﬁ’b y’ﬁ?é’ 'a‘“ Omégﬁggmw (543. 6)
Rf val ue: @ 19¢rzintdazel- Sﬂh’bifrtc‘arltmatlhauna(caidharﬁdlz -py+94d¥)) -N- EKA mass

spectrum (I\/Hrl—g ( M+H+Na) ++ = 283.8
(VN + = Beg Ehoxycarﬁ%%kﬁﬁ% %X% aqﬁge
1- Met hyl - 2- [ NJ4-(N-et haxycar bonyl ani di no) - phenyl ] - ami no-

met hyl ] - benzi nﬁ’ﬂéﬁ&i'e@ é&iaR?g‘élfBﬂ)ﬁ} ito %Qdaq\gy‘ e( 3Dpﬂ~bﬁ{yh)-m§t 1-

nmet hoxycar bonyl n:eé I-am dle) Prepar.ed anal ogousl 9(54f rom
1- met hyl - 2- [ N-F2* pheny. amlnomethyl] ~-benzimi azol 5 yl car oxyllc

anidinophenyl)aamd#NHﬁﬂ*p&ﬂrdyﬂﬁHNﬂdﬁﬁbﬁycir%bn?QméQﬁylL§m1de-
aci d-N-(2-pyr '}ﬂydgoc!\}lilnertl@xya%aé %Oq%en%grli)éulpmonyl) -ethyl chloroformate.
Yield: 72 % of theory,

.- 4
.7

il C30H33N704S (635.7)
R; value: 0.23 (silica gel; dichloromethane/ethanol = 19:1)
15 EKA mass spectrum: (M+H)* = 636
(M+H+Na)++ = 329.8
Example 116
20 1-Methyl-2-[N-[4-(N-cyclohexyloxycarbonylamidino) -
phenyl] aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N-methoxycarbonylmethyl -amide
o Prepared analogously to Example 90 from l-methyl-2- [N- (4-
el 25 amidinophenyl)-aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N- (2-pyridyl) -N-methoxycarbonylmethyl-amide-
hydrochloride and cyclohexyl chloroformate.
Yield: 40 % of theory,
C32H35N705 (597.7)
30 R, value: 0.26 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)* 598

(M+Na) * 620

il



hydr ochl ori de and et hyl chl orof ormate. Yield: 42 % of theory,
C28H29N705 (543.6) 30 Rf value: 0.20 (silica gel; dichloronethane/ethanol
= 19:1) EKA nmass spectrum (MH)+ = 544
- 122 - Exanpl e 121
1-N@thy|-2-[N—[4-(N—n-octy|oxycarbonylaﬁia?ﬁof-phenyl]-
N- et hyl - am nonet hyl ] - benzi m dazol - 5-yl - carboxyl i c aci d- 5
N- ( 2- pyri dyl ) -Bxamolke Ha® car bonyl et hyl ) - ami de Prepar ed anal ogously
to Exanple 90 from 1-nethyl -2-[ N (4-
am di nophenyl ) - N-neth I-aninonethyl%—benzinidazol-5-y|- car boxylic
acid-N-(2-pyri%ﬂNSQb¥i%?¥ﬁNﬂﬁéyd§F@8 PreYRgrpony bamitdi ) 1RRsmEH ori de and
Ekzctyl chi orcﬁnoirﬁmﬁa:hyl]—beﬂz&h%agaal%omtb@@wxylic aéerWd(‘stKﬁ; (I\lg§39- 8)

mass spectrum + = . ++ =
346.8 15 > Pyrldﬁw‘w‘eth°xY€ﬁ1¥;H?¥lmetéYé3%%de Exanpl e 122
1- Met hyl -2-[ N-[ 4- (N-n-but yl oxycar bonyl am di no) - phenyl]- 20
N- met hyl -ami n I | = 2- ¥l = oxy| § i d- o PN (4
N—(2-pyridy|)3ﬁf‘}¥%%%%%%égg%%%é&égﬁy#%?éﬁégegy ffw@ﬁ%ﬁ%ﬁ?@@'é%éﬁ%dbusly to
Exanpl e 90 fr aémidinephenyd)[-Hmigomethyl] -benzimidazol-5-yl-carboxylic
am di nophenyl ), o~ LRy L 2195 W canddie Car boxyl i c
acid-N—(2-8yrfﬁ%%?giﬂ%éf@?hgggza?b%%??g?ﬁé?%gﬁifmegmz%é¥ﬁ§%ﬁochIoride and
n-butyl chPor dsiiashdoride qpg methyloghiorpkermate.

-Yield: 62 % of §heory,

CogHagN70g5 (543.6)

>

R, value: 0.19 (silica gel; dichloromethane/ethanol = 19:1)
EKA mass spectrum: (M+H)* = 544
15 (M+H+Na) *+ = 283.8
(M+Na) * = 566

Example 1318

20 1-Methyl-2-[N-[4- (N-ethoxycarbonylamidino) -phenyl] -amino-
methyl] -benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-
methoxycarbonylmethyl-amide

: Prepared analogously to Example 90 from l-methyl-2-[N-(4-
ol 25 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N-methoxycarbonylmethyl -amide-
hydrochloride and ethyl chloroformate.
Yield: 42 % of theory,
CogHygN70g (543.6)
30 R, value: 0.20 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)* = 544



C33H39N705 (613.7) EKA mass spectrum (M+-H) + = 614 30
( MFH+Na) ++ = 318.7 (MtNa) + = 636
- 123 - Exanpl e 123

1- Met hyl - 2-[ N-[ 4- (N- benzoyl am di no) phenyl ] - N- et hyl - am no-
met hyl ] - benzi m dazol - 5-yl - car boxyl i ¢ aci d- W2@2-pyridyl) - 5 N

(2- et hoxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 90
from 1- et hyl - 4 121
am di nophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl)- 10 am de-hydrochloride and

benzoyl chl ori de-Methyl-gi-elNd: [463N%'10Bct?@@charbonymM)Q—‘bl%e@MﬂeﬁHﬂL—)a)
++ =

EKA t

320. gai; Spec %quéﬂvi amlnomeﬁﬁyéi genzlm6q6zol -5~ Ylfgaﬁﬁﬂ§y¥gg1a01d-
1- Met hyl - 2- § ( 4 Marfi2dipyspldany I-NoX gret hpky e aebanyl ezl ) Sanyide 20

(1- ethoxycarbonylnethyl cyclohex 1- yI) ket one- hydrochloride a)

M| \ leat no.
T A

4- Chl or ophenyl —{TI=hydroxycarbonytmethyt=cyctohex—1—y ket-on
8.4 g (40 nm\bl PrePazedsagpilegepehyoyP) Eprmplente fémmi m/mee;haa -2di Bsallaved i n

300 M of tetrahmdliﬁhfbhéﬂyi'}‘dN5m§tﬁyi12'91%'21%}’1] tc oS y%]é’q t he

(50- 60% suspensi o araffin_oil
mxture was reppaggﬁy}gp Tcgd -N-(2-pyridyl) -N- (2- ethoxycarbonylethyl)-

10 amide~hydrochloride and n-octyl chloroformate.
Yield: 36 % of.theory,
C37H47N705 (669.8)

4
e

= e

EKA mass spectrum: (M+H)*t = 670
(M+H+Na) *t = 346.8
15 (M+2H) ++ = 335.6

Example 122

1-Methyl-2- [N- [4- (N-n-butyloxycarbonylamidino) -phenyl] -
20 N-methyl-aminomethyl] -benzimidazol-5-yl-carboxylic acid-
N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -~amide

Prepared analogously to Example 90 from l-methyl-2- [N-(4-
¥ amidinophenyl) -N-methyl-aminomethyl] -benzimidazol-5-yl-
- 25 carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl) -
amide-hydrochloride and n-butyl chloroformate.
Yield: 34 % of theory,

C33H39N705 (613.7)

EKA mass spectrum: (M+H)*t = 614
318.7
636

30 (M+H+Na) t+
(M+Na) *

Il



hours with stirring, after which 8.9 m (60 nmWl) of 1, 5- di i odopent ane
wer e added dropwi se and boiling was continued 30 for a further three

hours. After cooling the solution was stirred into 200 m of

i ce-water, then the tetrahydrofuran was distilled off in vacuo, the
resul ti ng aqueous sol ution was acidifiegiw th 2N hydrochloric acid and
extracted three times with 150 nml of dichloromethane. The organic phase
35 was dried pRgmgyapesgted down, the crude product thus obt ai ned was
purified by colum chromatography (500 g silica gel; eluant:

di chl oronet hane with 1-2% et hanol).

- 121 - Exwephel 149([N- {4- (N- benzoylam1d1no)phenyl] -N-methyl-amino-

1- Met hyl - 2-[ N oct y|l oxycarponyl_- in

phenyl ]yam nE) '{‘%'f/{lllf\liﬂelﬁ%%}'ﬁ’a‘iﬁ ﬁ' 'IYICW Y)lécaépéldl\'b“(éz -pyridyl) -
pyri dyl) - N5( 2-®t hbxqt}anmwmﬂwlétmm&mlde Prepared anal ogously to
Exanpl e 90 from 1-net hyl -2-[ N (4-

P | r\f\rh V\Illf\
UU/\]

an di nophenyl )=aninomet-hyt—benzi-r-tdazet—5—y—~ca " |
aci dt Nl- ( 3hloyr .cgmgamq ztétreatngquﬁ]ryb\ﬁ i cth/IEbnahpll - a0i fleom1D- méyﬂyl_age@gm 0%52”8)
n- oc chl or I (o

/ ﬁ!&%ﬁébhenyl) ICh|él 1{%'ane}e anoPenzﬁ@£§$z éQQA

Rf value: 0.28 (SI I ca gel; mass
spect rum  ( MrE§ax oxykyg;gg;d -N-(2- pyrldyl -N- (2 eph@gyganbenfmgtﬁyl)-

Exanpl e 120  amidd-HyrirtydidiNe] én(i“&a@n&%?ﬂ' exysa{gony! am di no) - phenyl ] -

20 N net hyl nzi m dazol car boxylic acid-
N-(2- pyrldyl)qﬁgqgfgéﬂyfiégf &rhyl) - an1de Prepared anal ogously to

Exanpl e 90 fr aysHygdA0y -(B1[N7()4- o _
antdi nophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol -5-yl - 25 carboxylic

aci d- N- ( 2- pyr iERA yas( 2pectoxapcar(MeHyFet hyl ¥-618 am de- hydrochl ori de and
n- hexyl chl orof ormate. (M+H+Na) ++ = 320.7

1s (M+Na) + = 640

Example 124

1-Methyl-2- [ (4-amidinophenyl)oxymethyl] -benzimidazol-5-y1-
20 (1-ethoxycarbonylmethyl-cyclohex-1-yl) -ketone-hydrochloride

a) 4-Chlorophenyl - {1-hydroxycarbonylmethyl -cvclohex-1-v1} -

ketone
8.4 g (40 mMol) of 3-(4-chlorobenzoyl) -propionic acid were
25 dissolved in 300 ml of tetrahydrofuran and 5.8 g (120 mMol)
of sodium hydride (50-60% suspension in paraffin oil) were
added in batches. Then the mixture was refluxed for 1.5
hours with stirring, after which 8.9 ml (60 mMol) of 1,5-
diiodopentane were added dropwise and boiling was continued
30 for a further three hours. After cooling the solution was
stirred into 200 ml of ice-water, then the tetrahydrofuran
was distilled off in vacuo, .the resulting agueous solution

was acidified with 2N hydrochloric acid and extracted three
times with 150 ml of dichloromethane. The organic phase

35 was dried and evaporated down, the crude product thus
obtained was purified by column chromatography (500 g
silica gel; eluant: dichloromethane with 1-2% ethanol).



Yield: 58 % of theory, C35H43N705 (641. 2) Rf value: 0.42 (silica
gel ; dichl oronet hane/ et hanol = 19:1) 30 EKA mass spectrum (M+H)+ =

642 (MtH+Na) ++ = 332.7
- 124 - Yield: 6.2 g (55% of theory) of oily product, C15H17C703
(280. 8) Rf value: 0.56 (silica gel; Tfi'chl or onet hane/ et hanol = 19: 1)

5 b) 4-Chloro- 3- nitrqfhenyl-(1-hydroxycarbony|nethyl-
cycl ohex-1-yl )E 9 7.0 g (25 mwl) of
4- chl or ophenyl - ( 1- hydroxycarbonyl met hyl cycl ohex- 1-yl ) - ket one were

added i n batches r|n 5to -10[err to 80 m of
fuming nitric %CM%%YLQ ZTH\E'E %’ngotxﬁ(é:ﬁr???‘ﬁ’ eam%‘gima Jturther 10

mi ngt es, pHmYBIamix&dn&tﬂtﬂ]z%nﬁdlngfdalzmuwawpcatng?lecI @t%dtnd (?-
product was t ter _an I ie 7.8 g (96% 0

t heory), 3 %ﬁﬁ%&%é \%% Y3 E bﬁfny\}g%g\gl) 0281 fS| lica gel; petrol eum
et her/ethyl acetate 4: 6)

4- Met hyl am no Qgﬁﬁ y

cycl ohex- 1-yl )&l;ée}% one 2 7%3%&%5??%?@ b?E%.pX{r{ | or O %h%l tro[%enyl (1-
hydr oxycar bony3 Rl ldrr@mlilome)”—hh(ét]ohénﬁémédéwlréd}’lncarbOXXchm of
a 40% aqueous detdun-am ﬁfaiylt)l-@:n (Qt-eltﬁgifycarboh§m€ﬁﬁi}Jf&ni@é 14 hours,

t hen dllui %g; qlut & made slightly acidic with
gl aci al §t| Qf %ﬁ é‘nﬁr é‘cpﬁ Vét\gg BFB%BE‘P‘"‘E\%S suction filtered,
washed with YleﬂaiaeBsar%dodSrlteﬂory, Yield: 7.1 g (93% of theory),

C16H20N2C15 (3 .34 (silica gel; dichloronethane/ethanol
= 19 1) 30 %P 49 %%y‘l%% %g 3- nltrophenyl (1- net hoxycar bonyl net hyl -

cytfohex- 1- y|thehQﬁ6 0.28 (silica gel; dichloromethane/ethanol = 19:1)
656
328.7

EKA mass spectrum: (M+H)*

15 (M+2H) *+

Example 120

1-Methyl-2- [N- [4- (N-n-hexyloxycarbonylamidino) -phenyl] -
20 N-methyl-aminomethyl] -benzimidazol-5-yl-carboxylic acid-
N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l1l-methyl-2-[N- (4-

amidinophenyl) -N-methyl -aminomethyl] -benzimidazol-5-y1-
W 25 carboxylic acid-N- (2-pyridyl)}-N- (2-ethoxycarbonylethyl) -

amide-hydrochloride and n-hexyl chloroformate.

Yield: 58 % of theory,

C35Hg3N705 (641.2)

S

R, value: 0.42 (silica gel; dichloromethane/ethanol = 19:1)

30 EKA mass spectrum: (M+H)*t = 642
(M+H+Na) ++ 332.7

i}



4.9 g (15 mwol) of 4-nethyl am no-3-nitrophenyl-(1-
hydr oxycar bonyl net hyl - cycl ohex-1-yl)-ketone were dissolved 35 in 100 m of

tetrahydrofuran, 2.4 g (15 mwvbl) of 1,1'- car bonyl -di i m dazol e were
added and the m xture was refluxed for 15 m nutes. Then the sol vent was
evapor at ed - 124 - - 125 - off, 30 ni
of nethanol were added and the m xture was boiled for three hours with
stirring. After a h bee Stl Ied of f the crude product
t hus obt ai ned vvats?ri% m%tg %Of(sstf By gg? pc‘ﬁ# ‘b‘i‘l@Ft('ZSO g silica gel,
5 el uant: di chlcarséimﬂl@ue (Ri80h81 to 5% et hanol) Yield: 2.4 g (48% of
t heor N2Cb 4 4 silica gel
dlchlgaonethanefe{%gﬁ%f (§€ ﬁﬁ%llc%igéﬁﬂ éiéﬂioromethane/ethagol 19:1)

3- Ammi no- 4- et hyl am nophenyl - (1- met hoxycar bonyl net hyl -

cycl ohex- 1-yl) ¢ ego&g 2.4 )
4- et hyl ani no- 35 loro- tgo ﬁe i h érox carbonylmethyl-

net hoxycar bonyE&é&@EMMﬂ@Q&t) ket one were catal ytically
hydrogenated in, a;fjir(bso{mggg hggol, _ &gwmé@lht@lr[@g%}to%aggg% 15 bar

hydrogen pressure er rL Qal | ad] um on crudé product
t hus obt ai ned M8 H%P ex-1-ybhokelPng t¥e3ir asided ilanbiasehes, wivhel d:

2.1 g (96% of sheeryhg, at -Rtyalueec 0.6 dBidll &F $®ming nitric acid.

di chI or onet han th

3- (4- Wagglp(ﬂengngy§g'é{:§7?ﬁn’l"ﬂ%)tlilerheﬁtr?ﬁ%gﬂ fGhénfurther 10 minutes,

(1- met hoxycar bbhghnet hiyredyihiobexod -yl Jofkefcenorater, §2Q ﬁ@eé&pEtHﬁ@B) of
4-cyanophenyl Cur

1, »f?car bonyl Oglil?gn&%%zo e ﬁhe%gq?%%?ud;gvdlth w?% Gwﬁ%od%)’fl et rahydr of uran for
15 minutes. THRERLA: 07 ¢B (3. p36% of HMHOryDf,

3-am no- 4- et hy g@g{f@gybﬁsl t hoxycar bonyl ne-

t hyl - cycl ohex- 1iyl ket ohe vvereﬁ:dded and the m xture was boiled for a
further 4lourB: VRAa&e:t Be4dol(editicaagel; pevopbeat csklodf /ety ) hetatdse
product thus obtained was 30 4 gyrified by colum chromatography (150 g

silica gel; el uant: dichloronmethane with 0 to 2% et hanol ) Yi el d:
1.4 ¢ (93% of theory), C26H29N305 (463.5) Rf value: 0.44 (silica

gel ; dichl ororex hanedteivianting: 3L ¥ibrophenyl - (1-hydroxycarbonylmethyl -

cyclohex-1-yl) -ketone

20 7.8 g ( 23.9 mMol) of 4-chloro-3-nitrophenyl-{1-
hydroxycarbonylmethyl-cyclohex-1-yl) -ketone were stirred in
100 ml of a 40% aqueous methylamine solution at room
temperature for 14 hours, then diluted with about 150 ml of

ﬁ water and made slightly acidic with glacial acetic acid.
& 25 The precipitated product was suction filtered, washed with
water and dried.
Yield: 7.1 g (93% of theory),
C16HooN20O5 (320.4)
R, value: 0.34 (silica gel; dichloromethane/ethanol = 19:1)
30
d) 4-Methylamino-3-nitrophenyl- (1-methoxycarbonylmethyl-
cyclohex-1-vy1) -ketone
4.9 g (15 mMol} of 4-methylamino-3-nitrophenyl- (1-
hydroxycarbonylmethyl-cyclohex-1-yl) -ketone were dissolved
35 in 100 ml of tetrahydrofuran, 2.4 g (15 mMol) of 1,1'-
carbonyl-~diimidazole were added and the mixture was

refluxed for 15 minutes. Then the solvent was evaporated



35 - 126 - g) 1-Methyl-2- r
(4- cyanophenyl ) oxynet hyl | - benzi m dazol - 5-yl -
(1- met hoxycar bonyl net hyl - cycl ohex- 1-yl ) - ket one 1.4 g (3.02 mwol) of
3- (4- cyanophenyl oxyacet yl am no) - 4-
met hyl am nophenyl - ( 1- met hoxycar bonyl met hylrgycl ohex-1-yl)- 5 Kketone were
refluxed in 50 m of glacial acetic acid for one hour Thendthg " 20
| aci al aceticyggid di st f m xed wt
%1 of wat er andﬁﬁad?’watﬁk 1)? ‘hééﬁ&&i %recoarﬁic&eﬁraé’t%s&%g reTWF‘? sol ution
was extracted boiledhfer Ehlﬁ%% h@l!lfs 20itH ssfintiicgl. or@rfeelrranhe tnhehangani c

10 extracts Vgs@ sééﬁddf@@my@cm@é &l Wge E?’%ggﬁ'ﬁd%hﬂ'éog#ﬂnned {,hys
obt ai ned was purlf# Sg col um chr omat ogr ap
el uant: di chl dPOFEEHERL Y TR W &Wﬂ&m@y (25°Y9e$éill¢609ﬂ'é (52% of

theory), 5 GiﬁHﬁﬂN80$1&HE6idﬁeﬁHéne with - W8t Bl 28hanol) .

[(4(inL?ngegar%%%§$ﬁgq%f¥ QV% Ehggéﬁkaetone- hydr ochl ori de

Pr epared anal dgpﬂsjgNjCQ; Ecawle 25d from 700 ng (1. 57 mvol) 20 of 1

- et hyl - 2- (4- ano nyl ox t hyl ) - benzi m dazol - 5-y
(1-ne¥hoxygar ny| h§P Z§n?8h %c3-ge3: k@&%ﬂkPWQWQFhane/Qﬁhﬂmﬂﬂ|ﬂ:19 1)

hydrochl ori c acid and anmoni um car bonat e. Yield: 390 ng (5096of

t heory),

1H NWR spectru it O—+1. 6 $O+H) :
3.90 (s, 2H); Su&ﬂuﬂﬁazﬂlaﬂa_ﬁ@tbﬁé?H) 7.25-7. 40 (n13H) 7. 56 7.75

SW,T%'D_ 7.90 4.2l (A 20mMo1) OFF Qaﬂeﬁhf}ﬂmgﬂg]B -nitrophenyl- (1-

methoxycarbonylmethyl-cyclohex-1-yl) ~-ketone were

catalytically hydrogenated in 100 ml of methanol at room

15 temperature under 5 bar hydrogen pressure (10% palladium on
charcoal). The crude product thus obtained was further
reacted without purification.
Yield: 2.1 g (96% of theory),
R; value: 0.34 (silica gel; dichloromethane/ethanol = 19:1)

f) 3—i4—Czanophenxloxzacetzlamino)-4-methzlaminophenyl—

{1 -methoxycarbonylmethyl -cyclohex-1-v1) -ketone

20

620 mg (3.5 mMol) of 4-cyanophenyloxyacetic acid and 570 mg
(3.5 mMol) of 1,1'-carbonyl-diimidazole were refluxed in
= 25 50 ml of tetrahydrofuran for 15 minutes. Then 1.0 g (3.28
mMol) of 3-amino-4-methylaminophenyl- (1-methoxycarbonylme-
thyl-cyclohex-1-yl) -ketone were added and the mixture was
boiled for a further 4 hours. Then the solvent was
evaporated off and the crude product thus obtained was
30 purified by column chromatography (150 g silica gel;
eluant: dichloromethane with 0 to 2% ethanol).
Yield: 1.4 g (93% of theory),
CogHp9N30g5 (463.5)
R value: 0.44 (silica gel; dichloromethane/ethanol = 19:1)
35



Exanmpl e 125
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl-tert. butyl - ket one-hydrochloride 5 Prepared anal ogously to
Exanpl e 25d from 1-net hyl -2-[ N-(4-

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5- yz¢g ert. butyl - ket one,
et hanol i ¢ hydrochloric acid, ethanol and ammoni um carbonate. 10

Yi glesg 59 %Ei%fh% LR bxyme th . -BBS5 1 RPEGLSHIE - (MH) +

1 Met hyl - 2-[ N :
5-yl-(1-met hylw&'gpe@tozl M&I}k%:@'ﬁ'W@y%‘h@ﬁﬁéh%oxyacetﬂ&rﬁﬁ&@ﬂ%-
anal ogously to Exanpl e, 25d frgom

cyanophenyl ) - APRIRIRIRG %ﬂﬂﬁﬂhQ§XﬂarPPnY1methY1 cyclohex-1-yl) -

net hyl cycl spenkeﬂozyé)w&eé ofef 1 pidnriel iso Midogchhiaeial agcétic actd hgapl and

0,
amont UM Car bOgaL & oy M 5% Gl ali%h S acia EIEIDER{ 8%, 25

128 - Exﬁh@lreéiﬁhe was mixed with 20 ml of water and made alkaline

2-[ (4-am di no ‘?ﬁ%xy@%%Lon VAR EG“Z%Eg'aéBEgélﬁh was x€§£ xylic

aci d- N- phenyl - TOF I A
sol ution of O. qmrgp(tpmﬁsrﬂmﬂq &ﬁ mi.[ dlchloromethane, the organlc

10 extracts were dried and evaporated down. The crude product
thus obtained was purified by column chromatography (100 g
silica gel; eluant: dichloromethane with 0 to 2% ethanol).
Yield: 700 mg (52% of theory),

CogHo7N304 (445.5)

W,

15
h) 1-Methyl-2-[(4-amidinophenyl)oxymethyl] -benzimidazol-5-

1- (1-ethoxvcarbonvimethvl-cyvelohex-1-vl) -ketone-

hydrochloride

Prepared analogously to Example 254 from 700 mg (1.57 mMol)
20 of 1-methyl-2-(4-cyanophenyloxymethyl) -benzimidazol-5-yl-

(1-methoxycarbonylmethyl-cyclohex-1-yl) -ketone with

ethanolic hydrochloric acid and ammonium carbonate.

Yield: 390 mg (50% of theory),

Co7H3oN404 (476.6)

25 EKA mass spectrum: (M+H)* = 477
1H-NMR spectrum(dg-DMSO): 1.10 (t,3H); 1.0-2.15 (m,10H);
3.36 (s,3H); 3.90 (s,2H); 3.94 (q,2H); 5.60 (s,2H);
7.25-7.40 (m,3H); 7.56-7.75 (m,2H); 7.90 (d4,2H); 9.20
(broad s,4H) ppm.



am di nophenyl )t hi omet hyl ] - benzot hi azol - 5- yl - carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochloride 10 in 10 m of

acetic acid was mxed with 0. [sic] nl (about 0.81 mvbl) of 30%

hydr ogen peroxi de solution and stirred at roomtenperature. After 4
days a further 0.18 m of hydr ogen parzaxi-de sol uti on was added and the
resul ting m xture was stirred for a further two days. After renoval 15
of the sol ventgddin uopd he crude product obtained was purified by
flash chromat ogr ap%y (siTica gel; nethylene chloride/ethanol = 10:1 to
4:1). Yield: 58 %of theory, C27H26N404S2 (534.66) 20 Rf val ue:

0.24 (silica gelNettyhyi-ene Cldﬂa(h[ﬂdi@{o@i}mmb -aminomethyl] -benzimidazdll
£ 2 fow drops of AGELIC AR kerond hyBiienlREshEum (M) + = 535 25

1- Met hyl - 28] (4- am di nophenyl ) sul phonyl net hyl ] - benzi m dazol -

5-yl -carboxyl i

et hoxycar bonyIchf%%’%c{\l-a&{i111 5]1 hllg;())rl amg&e ZSdAfgginu%l%%t% 4BN (%0 70

rr1VbI) of 1- net¢wancplgryl) amlnomethyl] -benzimidazol-5-yl-tert. butyl—

am di nophenyl| héé\%&f@t Rt ez %lhl@rllc SE‘EQOX¥Eh§nol and ammonium

aci d- N- (n- propy N-'( 2-et hoxycar ony et hyl)-am de- hydrochl oride 1n 10
m of formc &APWELSri xed with 2 35 of 30% hydrogen peroxi de sol ution
and the nigtuneiaias: 59 Sidf @@korer, 16 hours at room tenperature. Then the
sol vent \A%%B\tl I e@ ff in vacuo, whereupon the desired conpound

- 129 - a bei ge solid (contam nated with sone

1- met hyl - 2- [(%I& %ﬁ@%%@f:lr)u ul f(mﬁ_ met h}ﬁkll benzi m dazol -

SW car boxyl iC &l n-pro
et hoxycar bonyl et hyl ) - am de- hydr ochl ori de) 5 Yield: 95 % of theory,

C25H31N605S ( pA)e 126 Rf value: 0.50 (silica gel; ethyl
acet at e/ e{?an %%——hydrochl oric acid

1-Methyl-2- [N- (4-amidinophenyl) -~aminomethyl] -benzimidazol-
5-yl- (1-methylcyclopent-1-yl)-ketone-hydrochloride

Prepared analogously to Example 254 from l-methyl-2-[N-(4-
20 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-(1-

methylcyclopent-1-yl) -ketone, ethanolic hydrochloric acid,

ethanol and ammonium carbonate.

Yield: 63.5 % of theory,

Ca3Hy7N50 (389.5)

25 EKA mass spectrum: (M+H)+ = 390



= 50:45:5) 10 EKA mass spectrum (MH)+ = 514 Exanpl e 129
2-[ N- (4- am di nophenyl ) -am nonet hyl ] -t hi azol o[ 5, 4- b] pyri din- 15
6-yl - car boxyl i ¢ aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -

am de- hydr ochl ori de a) Methyl 5-am no-6-chloro-nicotinate A
solution of 1.08 g (5.00 mwl) of nethyl _641egl oro-5- 20 nitro-nicotinate
(see AAH Berrie, GT. Newbold, F.S. Spring in J. Chem Soc., 2590,

of concentrated hydrochloric acid and heated to boiling for 25 one hour.

Then equal quan f{®sanifaiti eng'lﬁ%ﬁlﬁﬁ‘ﬂﬂ?imé@ﬁly]f] bé}y Qe Y %T_ﬁﬁ' d were

added and the m x ure was m nut es.
precipitate for ﬁ%@*N PhﬁéglfNrﬂ%r%Gh@FYCWWMﬂmddranol

and the solsenmwdrocumbnmﬁgllled off in vacuo. 30 Yield: 0.75 g (81% of
t heory) of greenish-yellow solid, Rf value: 0.31 (silica gel;ethyl

acet at e/ pet r ol etvfrether—s= 4 GHHAG-N202- (186 60) YEE- _Mass

spectrum M+ A&@©1@mdon8®f(OhnérgnQOLzmtmmm$» oﬁﬁi [(4-

- 130 - t
sol ution of 0. s %EE&%§%n%%gP Qgﬁeéh?Ethé%gﬁﬁ%%¥1quﬂ C)Ing?ﬁyﬂﬁgotlnate
and 0.43 g = 0ags PheBY MW {2 oe t hoBycaehonydyetdatly| -clrlice-thy dirochi onli def

chl or obenzeme 44 19t inll" 8¢ acetié0£c9@ew£@%u?éd W] G, 1éf]tﬁ'i t(Q %g' vent
had been renov 0. the _crude product obtalneg ri

flash 50 et 85‘Pélgh9% g PFi Bdreyen marsiiste S(ﬂq-PGrlloéeﬁéEihéﬁéPfrEd at’

room temperature. After 4 days a further 0.18 ml of

1951) in [sic] gan¥fie 127 absol ute ethanol was i xed succe35|vely with 0.53
m (29 mvb water, 3.2 g (57 mwl) of iron powder and 0.030 ni

b
s

hydrogen peroxide solution was added and the resulting
mixture was stirred for a further two days. After removal
15 of the solvent in vacuo the crude product obtained was

purified by flash chromatography (silica gel; methylene
chloride/ethanol = 10:1 to 4:1).
Yield: 58 % of theory,
Co7HogNg04Sy (534.66)
20 R, value: 0.24 (silica gel; methylene chloride/ethanol
= 4:1
+ a few drops of acetic acid)

EKA mass spectrum: (M+H)t = 535

LLd
R

25 Example 128

1-Methyl-2-[(4-amidinophenyl) sulphonylmethyl] -benzimidazol -
5-yl-carboxylic acid-N- (n-propyl)-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

30

A solution of 0.40 g (0.70 mMol) of 1l-methyl-2-[(4-
amidinophenyl) thiomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (n-propyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride in 10 ml of formic acid was mixed with 2 ml

35 of 30% hydrogen peroxide solution and the mixture was
stirred for 16 hours at room temperature. Then the solvent

was distilled off in vacuo, whereupon the desired compound



100: 1),

solid,

evapor ated down again in vacuo and then digested 10 wth
petrol eum et her. Yield: 0.55 g (53% of theory) light yell ow anorphous

1:4) 15

car boxyl

nmet hoxyacet am do-ni cotinate and 0.42 g (1.0 mvol) of

ate

Rf value: 0.33 (silica gel; ethyl acetate/petroleumether =
c) Methyl 2-nethoxynethyl-thiazol o5, 4-b] pyridin-6-yl-

A mixture of 0.53 g (2.95128bt) of nmethyl 6-chloro-5-

was refluxed fwaslébhainedi as2s béigé £81iXy{®ianiANEed Wiehs @owent had
been renoved ip_ ther s ms &1 roduct. obt ai n s.purified b

fl ash chromat oﬂréaﬁggl 2 [égi ??%‘gl%%?%g%oﬂfﬁﬂleﬁ@ygmeﬁyﬁf aeﬁéﬁ@ll%éz?éo:
evapo? a¥ édcashexulat ra¢d wike (o-propyl) -W-el2d: 0.33 g (67% of
theory) of yelbems é%@ﬁl%&%ﬁ-a?r?id%hyyd’ilo%lo(}i%%)(.s'l'Ca gel ; ethyl

acet at e/ petrol eum et her :
2- Met hoxynet hy¥YTehf azdb of 50%-B1e8%y di n- 6- yI - car boxyl i c acid 30 A

and

m xture of 1.1cg-H4$ 1% {319feamet hyl 2- et hoxynet hyl -
t hi azol o[ 5, 4-b %@r?ﬁi%%g%Pcarboxylate and 9.2 m of 2N

sol uti on were
t enper at ur e.

al cohol
aqueous
- 131 -

filtered of f,

t heory),
5 3.7)

viedae i ®-6050sAlligh gel; eebbybl a¢etrateéetimnolt1N oom
T ScK1dtiOfaciq 2N hydrochloric acid were added, the

was distilled 35 off, and it was diluted with 20 M of water.

15

20

25

30

35

phase was aci di fieP%i%4* Sdoncent rat ed hydrochl oric acid

Lawessons reagent

1)

sodi um hydr oxi de

The

P sl s 'cq:gnw':t .68+ Lh ei ge precipitate fornmed was
t hen ﬁ%sﬁgﬁémnt mg?%%ﬁand }?ed. Yield: 1.03 g (100% of

Rf value: 0.10 (silica gel; ethyl acetate/petrol eum ether
Example 129

2- [N- (4-amidinophenyl) -aminomethyl] -thiazolo[5, 4-b] pyridin-
6-yl-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

a)_Methyl S-amino-6-chloro-nicotinate
A solution of 1.08 g (5.00 mMol) of methyl 6-chloro-5-

nitro-nicotinate (see A.H. Berrie, G.T. Newbold, F.S.
Spring in J. Chem. Soc., 2590, 1951) in [sic] ml of
absolute ethanol was mixed successively with 0.53 ml (29
mMol) of water, 3.2 g (57 mMol) of iron powder and 0.030 ml
of concentrated hydrochloric acid and heated to boiling for
one hour. Then equal quantities of water, iron powder and
hydrochloric acid were added and the mixture was heated to
boiling for 30 minutes. The precipitate formed on cooling
was filtered off and washed with ethanol and the solvent
was distilled off in vacuo.

Yield: 0.75 g (81% of theory) of greenish-yellow solid,

R; value: 0.31 (silica gel;ethyl acetate/petroleum ether =
1:4)

C7H7CIN2O, (186.60)

YEF- Mass spectrum: M* = 186 and 188 (chlorine isotopes).



e) 2-Methoxynet hyl -thiazol o[ 5,4-b pyridin-6-yl-carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de A suspension of 1.03 g
(4.62 mwol) of 2-methoxymethyl- 10 thiazolo[5, 4-b]pyridin-6-yl-carboxylic
acid in 40 m of met hyl ene chloride was mxed with 1.6 g = 1.0 nl
(13.5 mvbl ) of thionyl chloride and +afdouxed for 90 m nutes,

during which tinme the solid gradually dissolved. After the liquid
conponents had been distilled off the crude product 15 was taken up tw ce
nore in methyl %n)e lﬁ‘hlﬁjr de and concentrat ed agal n. The resulting crude
acid chloride 28 bcebhbpatef uran, added

car bony et h ?)“““""“m’aa’fi" gy "‘M" BelRophhoucgninars.
car bonyl et hy e .an Q riethylamne in
of tetrahydrof ur ainélgndus??trlr%ad:q‘ &("]ag 0. 4r§1v%hduff’s:;at mlobfr e‘%‘ézl‘)at%? e. Then
it was dilubed m¢thpdGEetlylchlordideetiny 2 oamat afechmaﬁdibdnuﬁél wal) &d1.0fed 4%
saline solutio 0 RI-C P dri dium s

For ondHbd16,0H9RILC Q@%gr\'\?ﬁ 80 v%yx\f: 15y crfenﬁfg‘f%é ned

After the solvent had been renoved i'n vacuo
was purified byl % | G Khemsirogiea pirpduct ObSaLneé ges puneifwécem flash

chl ori de/ et han 0:1). Yi.el d: 1.57 7% of  t heory)of yellow oil,
Rf val ue: O. 55%(h nlga%é)gd)aphyne(lsﬁgllgﬁeg@il‘OW?EB§§?’H%n%1Pl°r1 ) etfgnoly =39
f) 2-[N-(4-CyaAdhanyl )eva:pqmnreﬁh;abbmt hgainl 9h5v4edid-and then digested

pyri di n- 6- %) car,box }E/)I ci d- N- henyI N ( 2- et hoxycar bonyl et hyl ) - am de
A mixture ?’g S Ef - met hoxynet hyl - 35

t hi azol o[ 5, 4- b]ymeuldd| 0-. &sylg- qselaowl tﬁeéﬁgﬂ N éri\lsv( Zmorphous solid,
et hoxycar bonyI did amng g 4 mol ar sol uti'on
of "Horon tribrd inck t%@l ?fghccfﬁ cﬂe}]d'e ethy hoZtale petroleun ether -

- 132 - \J.aﬁ)dl ssolved in a further 30 M of nethylene chloride and
stirred for 5 hours at roomtenperature. Then the m xture was washed
with 40 m_of saturat ed SOdI um hydrogen car bonate solution, the
organi c phsse fasMekhyd 2rmath ~ &hd a ol t Hipyrddlivest- vias
distilled off. ca}ngﬁ}wgg product (1. 9 g) was taken up in 15.0 m of
NN- di i sopropyl - amne, mxed with U.50 g (4. 2 nvoi | of

4- ami nobenzonlf‘rT“F‘etHﬁa ﬂEa?eﬁét% b1 9% MMelr haatduil 6-chloro-5-

methoxyacetamido-nicotinate and 0.42 g (1.0 mMol) of
Lawessons reagent was refluxed for 16 hours in 25 ml of
20 xylene. After the solvent had been removed in vacuo the

crude product obtained was purified by flash chromatography
(silica gel; methylene chloride/ethanol = 100:1) and

evaporated down again in vacuo.

Yield: 0.33 g (67% of theory) of yellow amorphous solid,

7y
O

25 R, value: 0.52 (silica gel; ethyl acetate/petroleum ether =
1:4)

qd) 2-Methoxymethyl -thiazolo[5,4-blpyridin-6-yl-carboxylic

acid

30 A mixture of 1.1 g (4.62 mMol) of methyl 2-methoxymethyl-
thiazolo[5,4-blpyridine-6-carboxylate and 9.2 ml of 2N
sodium hydroxide solution were stirred into 50 ml of
ethanol for one hour at room temperature. Then 9.2 ml of
2N hydrochloric acid were added, the alcohol was distilled

35 off, and it was diluted with 20 ml of water. The aqueous
phase was acidified with concentrated hydrochloric acid



Then the solvent was distilled off in vacuo, the crude 10 product was
taken up in 100 m of nethylene chloride, the organi ¢ phase was washed
with 100 M of water and dried wi t h sodi um sul phate. After the sol vent
had been renoved i n vacuo the crude product obtained was purified by
flash chromat ography (silica gel; ethy31acetate/petroleumether = 15
35:65 to 1:1) and evaporated down again in vacuo. Yield: 0.45 g (24% of
theory)/oftye: hﬁWléFﬁb@BQ!ﬂﬁgStht% ice, Hie ;’@éi{f‘e fredd ditidtieC F o3led Gl
acetate/ petrol eume r = ; g _
2-[ N (4- gm di nﬁﬁﬂkﬁwﬁ- Sﬁfnoﬁlé{eﬂy%’?@??—fg Wty [wrtepand dried.
pyri din-6-yl - cEibddyl Lcoacgd{ o phens | eheddy) , 0803 I f

-am de- . ' : : o)
SRy S2roony | R AR A VAATN0GeYS etny? $2:0at /808810 Slher -
thiazolo[5ﬁ4-b?p?¥idin-6-y|-carboxy|ic aci d- N- phenyl - N-(2- 25
et hoxycar bonyl ethyl )-am de were stirred in 40 m of ethanol saturat ed
wi t h hydrogen chl ori for 5 hours first at n a
tenperature, uBtis=lagtoagxymne i 1 '

| ayer chromat - phenyhen(1 ha nalyentoted odhshi Lhadgaf f at a e mum
bath 30 tenperature of, 30[err the ol resi due was taken
of absol ute et a%‘b?p%f?ﬁll‘?ﬁ&{j i4%h %.@-é%r‘ﬁ”ﬁ?ﬂi)uﬁlf 2-mghhpyyaehyAft er 18

hour s t he 1ol vieintaxeiko [ DAy dAac6e y1 - carbostylhe seudeinr ogdugl bt ai ned

chi of | del et hart i ighe ey e ESEY B ik 3 80 TR 281 1 o

f oam mMol) of thionyl chloride and reflu%838 for 90 mfﬁ@t@@NFOSS
507. 60 - AN ls; e i de/ et hano
(ST2,00) o) s Kok phieats qrRl)eg°gehhori gl UE0ek e

speétrunl ( MrHiqui & pmponent shadpbeen3distilled off the crude product

15 was taken up twice more in methylene chloride and
concentrated again. The resulting crude acid chloride
(1.2 g) was taken up in 40 ml of tetrahydrofuran, added
dropwise to a mixture of 0.94 g (4.86 mMol) of N-(2-ethoxy-
carbonylethyl)aniline and 2.1 ml (13.8 mMol) of

20 triethylamine in 30 ml of tetrahydrofuran and stirred for 2
hours at room temperature. Then it was diluted with 200 ml
of ethyl acetate, washed with 100 ml of 14% saline solution
and the organic phase was dried with sodium sulphate.
After the solvent had been removed in vacuo the crude

W 25 product obtained was purified by flash chromatography
(silica gel; methylene chloride/ethanol = 100:1).
Yield: 1.57 g (87% of theory)of yellow oil,
R, value: 0.55 (silica gel; methylene chloride/ethanol =
19:1)
30
f) 2-[N-(4-Cyanophenyl) -aminomethyl] -thiazolo[5,4-b]-

pyridin-6-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide

A mixture of 1.54 g (3.85 mMol) of 2-methoxymethyl-

35 thiazolo[5,4-blpyridin-6-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide and 4.3 ml (4.3 mMol) of a 1
molar solution of boron tribromide in methylene chloride



1- Met hyl - 2- [ (4-am di nophenyl ) nmet hyl t hi 0] - benzi m dazol -5-yl- 10 carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de a)
1- Met hyl - 2- mer capt o- benzi m dazol - 5-yl - carboxylic acid-N

phenyl - N- (2- et hoxycar bonyl et hyl )-am de 15 A solution of 6.5 g (19 mwl) of
3- am no- 4- net hyl am no- benzoi c - 132 -

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and 4.5 g (22.8 mwl) of

N, N - t hi ocar bogglsdigi Bsdavelieiwes efurthefli S AhV &k ietiAeMe hloride and
t et rahydr of uran ynder nitr at nsphere, the solution was heated to

ogen
90[err] C for 4SI"?&E|”F§da%8r2§ hg‘éﬁ‘ o LANd-FERETEE WiSur s THETr 8/ mixture

tenperature. Ahketwashedr aiioMakoohl tée Sodweted Bosdamo hdeogende product
obt ai ned

was, purified,by.flash chronmat h il l . tral
et her/ et hyl acg?ﬁpg’n§£f0696u¥6°%5: % .organl\oﬁ éq%g%.(‘“%lsg Id%gggs/y%ﬁt%rggﬁg‘#'mof
bei ge crystal | enépbokedand5thif sobvemt WaH5listilliled gflf;,. efChgl caudeat e)
b) 1- Met hyl - 2- - ogh i,0l - igridaz@ wo s
y?-carboleic %Pgﬁﬁfﬁﬂghgl§pg%%§?%%ﬁ%i§%gfggﬁ§feth %g-gﬁyagl180p£9pyl—
sol ution of 1.sbhylaminep\pixediwithed A - ferk 9§

benzi m dazol - 5y kme¢abBaNY¥bh £t AL1d-hP et ed\ 2 boiling for one hour.
ethoxycarbonyleghyl%§an1de, 0.52 g(§3.74 mvbl ), o ot assi um carbonat e

). of. p
and 0.66 g (3. ZPaRoFRecFOVERENRS distighlgd Kbk, dt vique wehe dredsi ved in
40 m of ol L r 14 [ . apnd hour s
2t room 320 ehbSduet, Eh0%0pken Mg R IE T oYl i Bl ERALELADD Lhe
the crude prodotganias phages wasiwagEdiwigh ddthyilepd wateghppdi dsiedashed

with 40 m of watger=88dudrsethbidd). SOH¢EP the solvent had been removed
- %34 - sul phate. After filtration and distillation_of the solvent

the desired cofBolREURaEheFEIdR PERAUCH QRFEINRG ¥asopugified by Elgshy g g
(100 % of theo a '- (sid.d |.; e -
) 1- Vet hy - 2. Chtoatoari RN et ice Yo deiA, AlatbTber FhFb A bene
15 35:65 to 1:1) and evaporated down again in vacuo.
Yield: 0.45 g (24% of theory) of yellow amorphous solid,
R, value: 0.34 (silica gel; ethyl acetate/petroleum ether =

1:1)

20 g) 2-[N-(4-amidinophenvl) -aminomethyl] -thiazolo[5,4-b] -
pyridin-6-vl-carboxylic acid-N-phenyl-N- (2-
ethoxycarbonylethyl) -amide-hydrochloride
0.39 g (0.803 mMol) of 2-[N-(4-cyanophenyl) -aminomethyl] -

. thiazolo[5,4-b]lpyridin-6-yl-carboxylic acid-N-phenyl-N-(2-
W 25 ethoxycarbonylethyl) -amide were stirred in 40 ml of ethanol
saturated with hydrogen chloride for 5 hours first at 0°C
and then at room temperature, until no more starting
material could be detected by thin layer chromatography.
Then the solvent was distilled off at a maximum bath

30 temperature of 30°C, the oily residue was taken up in 40 ml
of absolute ethanol and mixed with 0.5 g ammonium
carbonate. After 18 hours the solvent was removed in vacuo

and the crude product obtained was purified by flash

chromatography (silica gel; methylene chloride/ethanol =
35 9:1 to 4:1).

Yield: 78 % of theory of yellow foam,



yl - carboxylic aci d- N phenyl - N- (2- et hoxycar bonyl et hyl ) -
am de- hydrochl ori de 1.5 g (3.0 mvol) of

1- net hyl - 2-[ (4- cyanophenyl )net hylthio]- 10 benzi m dazol -5-yl - carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl )-am de were stirred in 80 m
of et hanol saturated with hydrogen chl3® i-de for 6.5 hours first at

O[err]C, then at roon1tenperature until no nore starting

mat eri al

coul d be detectegubynidie (gy£reehromat ography. 15 Then the sol vent was
distilled off at armmnumbah tenmperature of 30[err]C, the oily
resi due taken Rpviadugo M.18f (silicabgelut wethybemd cimbbmidetetiiddoll. 0 g

(10.5 mwol) of ammoni umcaf bonate. After 18 hours the
distilled off in vacuo and the crude@&yoduct obt ai ned was
flash chromatography (silica Yyet fateidrppenef acetip| aeide/ e

10:1). Yi : % ry. l4i gh ei ge solid,
(515. 63) > Qg? IT\l/a?asueg:IS)JOC.'éilg’ﬁf'si ﬁ@ng gel tl:'o%at hyl ene chI ori

4:1) EKA mass spectrum (M+H) + 516

(MrH+Na) ++ = 2B88imble 130 (M-2H) ++ = 258.
131 1- Met hyl - 2- - am di nophenyl ) net hyl t hi o] - benzim d
carboxylic acid-N phenyl - N- (2- hydroxycar bonyl et hyl ) - am de-

sol vent was

20 purified by

thanol = 19:1 to
C28H29N503S

de/ et hanol = 25

7 30 Exanple
azol - 5-yl -

hydr ochl ori de 13Methyl-2- [ (4-amidino henyl)methylthlo] benzﬂéﬁﬂazol 5-yl-

kLR AT PN e i ST o

aC|d N- pheny| hydrdadtlivaxiyear bonyl et hyl ) - anmi de- hydr ochl ori de
hydrpX|de solution. 5 Yield: 57 %of theory,

and sodi um

a) 1l-Methyl-2-mercapto-benzimidazol-5-vl-carboxyvlic acid-N-

henyl-N- {2-ethoxycarbonylethyl) ~amide

15 A solution of 6.5 g (19 mMol) of 3-amino-4-methylamino-
benzoic acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide and
4.5 g (22.8 mMol) of N,N'-thiocarbonyldiimidazole were

dissolved in 100 ml of tetrahydrofuran under a
atmsphere, the solution was heated to 90°C for

20 left to stand for 16 hours at room temperature.

nitrogen
4 hours and
After

removal of the solvent in vacuo the crude product obtained

was purified by flash chromatography (silica gel; petroleum

ether/ethyl acetate = 100:0 to 65:35).

Yield: 6.8 g (93 % of theory) of beige crystalline solid,

R /’ §
e 25 R, value: 0.55 (silica gel; ethyl acetate)

b) 1-Methyl-2-[(4-cyanophenyl)methylthio] -benzimidazol-5-

yl-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide

A solution of 1.30 g (3.4 mMol) of l-methyl-2-mercapto-
30 benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-

ethoxycarbonylethyl) -amide, 0.52 g (3.74 mMol)
carbonate and 0.66 g (3.4 mMol) of 4-bromo-

of potassium

methylbenzonitrile were dissolved in 40 ml of absolute
ethanol, stirred for 4 hours at 60°C and 16 hours at room
35 temperature. Then the solvent was distilled off in vacuo,

the crude product was taken up in 30 ml of methylene

chloride, washed with 40 ml of water and dried

with sodium



C26H25N503S (487. 58)

Met hanol / 5%

spectrum ( M+H) +
++ = 255.6

( MtNa+H)
1- Met hyl

= 488 10

Rf val ue:

saline solution = 6:4)

Exanpl e 132 15

(M+Na) +

0.23 (Reversed Phase silica gel RP-8;

EKA nass

-2-[ N- (4-am di nophenyl ) - am nonet hyl34 benzi m dazol -
N- ( 2- et hoxycar bonyl et hyl ) -

5-yl -carboxylic acid-N-propargyl -

am de- hydr ochl suilghate.

1- net hyl

cyanophenyl ) - a
aci d- N- pr opar ngleNd( 21e8 hgxytao bdnyt etliydny)am de,

s o e T BER

hydrochl ori c ag
H28

t heory,

S2- [N

dlchloroneﬁhane/ethanol_ 4:1)

(MtH+Na) ++ = 2&? lMeth 1-2-

1- Met hyl -

hexyloxycarbo

aC| d N-(2 pyru@y_( iQeNaﬁ&r@éllﬂwﬂi?&é bonyl et hyl)
frgpar %i gn&gﬂousg

10

15

20

25

30

35

_____

Pi 08acate)

= 510

AfPeepai Ber 802w S |34 dt3 12637 025 nbr 8B vent
(ﬁ\ﬁﬁoéﬁfﬁﬁf BRHDPHRA 93P -2ptAinad Bk @ beige-white solid.

et hanol i c

Yield: 81 % of

ca gel;

EKA mass spectrum (MtH) +
Hethy1Endad

to qﬂpl

-met

35 amd
90 from
(4-cyanop

e

fie

= 461

301 nBsagml o5 133

met hyl - 2
nyl)methy

benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonyléthyl) -amide were stirred in 80 ml of ethanol
saturated with hydrogen chloride for 6.5 hours first at

0°C, then at room temperature, until no more starting

vt

2-(4-
thio] -

material could be detected by thin layer chromatography.
Then the solvent was distilled off at a maximum bath

temperature of 30°C, the oily residue taken up in 80 ml of
absolute ethanol and mixed with 1.0 g (10.5 mMol) of
After 18 hours the solvent was

distilled off in vacuo and the crude product obtained was

ammonium carbonat

e.

purified by flash chromatography (silica gel; methylene
19:1 to 10:1).
Yield: 78 % of theory of light beige solid,
CygHy9Ng03S (515.63)
R; value: 0.19 (silica gel; methylene chloride/ethanol =

chloride/ethanol

4:1)

EXA mass spectrum:

Example 131

(M+H) t
(M+H+Na) *++
(M+2H) ++

516
269.7
258.7

1-Methyl-2-{(4-amidinophenyl)methylthio] -benzimidazol-5-y1-
carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-

hydrochloride




am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - carboxylic acid-N

(2-pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de-hydrochl ori de and n- hexyl
chloroformate. 5 Yield: 72 % of theory, C35H42N605 (626. 8) . R
val ue: 0.54 (silica gel; dichloronethane/nethanol 9:1) EKA nass
spectrum (MtH)+ = 627 - 135 - (MrNa)+ = 649 10

Exanpl e 134 | - Met hyl -2-[2-[4- (N-benzoyl am di no) phenyl ] et hyl ] -

benzi m dazol -
et hoxycar bonyl et ]

RS i SodS Il N BRI S, BB 1 o

al ogous

1- et hyl - 2- [ 2-3mwd 1n°PQﬁﬁ¥ﬂhﬂﬁﬂh¥%H@#9Iﬂh@PZB@ﬁéaﬁP&aioYl5C§¥b%§Ybb&yl|c

aci d- N-

and benzoyl

Rf val ue:

(Zhéwdiﬂh@ﬁeﬂ}Kikiﬁjuéﬁﬂaﬁﬁ@aﬁbbﬁyméhhy@ﬂlQﬁi&&d{faiﬁéﬁléﬁa@@

604 (602.7)

chlgilde 79 % of, theory, C35H34
0. 521 ﬁ‘?‘?:’émbehy e &Re/ net hanol = 9: 1) EKA nass
spectrum 5MH$ﬁebd60£725c& theory, (N%hb)+ = 625 Exanpl e

135

benzi m dazol

N?%%&&av%@ 44 AN niggot i noyl ani di no) phenyl Jethyl]- 30
y

c acid-N-(2-pyridyl)-N(2-

et hoxycar bony! tbﬁhheanUdQB (Revef@@@awﬁﬁbéﬂﬁﬂllﬂal ol Rp-Bramel8ade1f/sem

;érgtpglsg [?2 4- an1d|nog¥ﬁ_%§g Eﬁ%% ben2|n1 azol - 5-yl - carboxylic
- pyri dyl) - N- ( 2- &8Hdxyc &P PBt AiyPj4Ani de- hydr ochl ori de
and ni cotini ¢ @@l Ghddd YA rum: (M+H) + - 488 - 137 -
10 (M+Na) t = 510
. (M+Na+H) ++ = 255.6
Example 132
15 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-propargyl-N- (2-ethoxycarbonylethyl) -
amide-hydrochloride
Prepared analogously to Example 25d from 1l-methyl-2- [N- (4-
20 cyanophenyl) ~aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-propargyl-N- (2-ethoxycarbonylethyl) -amide, ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
Yield: 81 % of theory,
v, CosHogNgO3 (460.6)
25 R, value: 0.094 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)*t = 461
(M+H+Na) ¥+ = 242
(M+2H) t+ = 231
30 Example 133

35

1-Methyl-2-[2-[4- (N-n-
hexyloxycarbonylamidino) phenyl]ethyl] -benzimidazol-5-yl-
carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -

amide




Yield: 56 % of theory, C34H33N704 (603.7) Rf value: 0.52 (silica
gel ; di chl oronet hane/ net hanol 9:1) EKA mass spectrum (MtH)+ = 604
5 (MtNa) + = 626 Exanpl e 136 10
1- Cycl opr opyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -
benzi m dazol - 5-yl - car boxyl i ¢ aci d- N- pheny|13§ (-2-
et hoxycar bonyl et hyl ) - am de- hydrochl ori de Prepar ed anal ogously to
I[EKI??BI e 25d ermMIWmdluﬂy i) Exc?mple 90 from 1- met%y1‘?‘_'[2‘(4-

- cyanophe enzi m.dazo car boxylic,
aci d- N- pheny!l ﬁﬂ(é &% t}lr}’ AletiRnatn éa&f-ﬁ ¥ Yle?ﬁ’élﬂ?ﬂ‘ﬁt) %yﬁ?’o‘%ﬂbri c
aci d, et hanol @wm@ﬁm- at&mﬂym:air@onyleth{yéh dambde Shpdrddiehonide0
C30H33N603 (524.8),, - he:a/ﬂcﬁi%ﬁbefoz%a% (silica gel;

di chl ororret hane/ rret anol mass spectrum (MH) + = 525
( M+H+Na) ++ = 2%6 : 72 % of theory, (Mr2H) ++ = 263 25 Exanpl e
137 ém%j Z(dj%- (83- am di nophenyl ) - am nonet hyl | -

benzi m dazol #—'H)J carpboxylic acid-N phenyl-N-(2- 30

hydr oxycar bonﬂfem}ll)?~aﬁ1 8¢ (silic@rephs et chiladgmidiane/oecEhamplle =26 :fl) om
1-cycl opropyl %

(4-am di nophe '%arﬁ%cﬁ?ee[WLT“ be(Nan dazof23. yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bony (gt lyyh »- ankgde- hydrochl ori de 35 and sodi um

hydr oxi delgol ution. Yield: 64 %of theory,
Example 134 '
1-Methyl-2-[2-{4- (N-benzoylamidino)phenyl] ethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-(2-
15 ethoxycarbonylethyl) -amide
Prepared analogously to Example 90 from l-methyl-2-[2-(4-
amidinophenyl) ethyl] -benzimidazol-5-yl-carboxylic acid-N-
(2-pyridyl) -N- (2-ethoxycarbonylethyl) ~amide-hydrochloride
20 and benzoyl chloride.
Yield: 79 % of theory,
C35H34NgO4 (602.7)
R; value: 0.52 (silica gel; dichloromethane/methanol = 9:1)
s EKA mass spectrum: (M+H)* = 603
25 (M+Na)t = 625

Example 135

1-Methyl-2-[2-[4- (N-nicotinoylamidino)phenyl]ethyl] -
30 benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[2-(4-
amidinophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-

35 (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-hydrochloride
and nicotinic acid chloride.



- 138 - C28H28N603 (496. 6) EKA mass spectrum (M+H) + = 497

( MtH+Na) ++ = 260 ( M+Na) + = 519 5
(MF2Na) ++ = 271 - 139 -
Exanpl e 138

1- Met hyl - 2-[ N- (4- ani di nophenyl ) - N- ( n- butyI237ari noret hyl ] -
benzi m dazol - 5-yl -carboxylic aci d-N-phenyl-N-(2- 5
et hoxycar bony|¥ienhd 2 %ﬁﬁd@ﬂlylmmmori de Prepared anal ogously to

Exanpl e 25d fr@ W@
cyanophenyl ) - % ‘%’ am norret hyI ] - benzi m dazol - 5-yl - carboxylic
aci d- N- pheny| -Ry- ¢21ethorysar tehylieshye) ; adi clel oddnetaidrasmd thanadr aeid -ani ¢

acid, ethanol _and ammoni um carbo nate. Yield: 62 % of theory,
C32H38N603 (5544 mass SPegex Uiy Ms‘]b‘éctrurrﬁ ¢M+H) + = 555 15
(MrH+Na) ++5= 289 (M+Na) + =(¥hgH ++ = 278 Exanpl e 139

Example 136

10 1-Cyclopropyl-2-[N- (4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from 1-Cyclopropyl-2-
15 [N- (4-cyanophenyl) -aminomethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 31 % of theory,
20 C30H33NgO3 (524.6)
R, value: 0.40 (silica gel; dichloromethane/methanol = 5:1)
EKA mass spectrum: (M+H)* = 525
(M+H+Na)*+ = 274

S v (M+2H) ++ 263

25

]

Example 137

1-Cyclopropyl-2- [N- (4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
30 hydroxycarbonylethyl) -amide

Prepared analogously to Example -26 from 1l-cyclopropyl-2- [N-

(4-amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide~hydrochloride
35 and sodium hydroxide solution.

Yield: 64 % of theory,



20 1-Methyl -2- [N (4-am di no-2-chl oro-phenyl) -am nonethyl] -
benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N- ( 2-

et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Exampl e 25d from 1-nethyl -2-[ N-(4- 25

cyano- 2- chl or o- phenyl ) - am nonet hyl ] - benzt misigzol - 5-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de, et hanol i ¢ hydrochloric
aci d, ethanol @ggu?mogumgg_sg:ar bonat e. Yield: 82 %of theory, 30
C28H29C1 N603 (533. 1) EKA mass spectrum (M+H) + = 533/5

(MrH+Na) ++ = 2E®A9mass spectrum: (M+H)* = 497 - 140 -

Exanpl e 140 1- Met hyl -2-[ N-[ 4- (n-oct yl oxycar bonyl am di no) phenyl | -
am nonet hyl ] - benzi mi dazol - 5- yl - car B%§tNa) g‘éiﬁ%%henyl -N 5

(2- et hoxycar bonyl et hyl ) -am de repared | ogously to Exanple 90
from 1- met hyl - 2- [ N- ( 4- 044273 -0

am di nophergy/l ) - am nomnet hyl | - benzi malazed y6+ yl= earboxyl i c

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de 10 and n-octyl

chl or of or mat e. Yield: 34 %of theory, C37H4A6N6CH (654. 8) Rf
value: 0.15 (silica gel; dichloronethane/ethanol = 19:1) EKA nmass
spectrum (M+-H) + = 655 15 ( MrH+Na) ++ = 339
(MtNa) + = 677 Example 141 20

1- Met hyl - 2-[ N- (4- am di no- 2- et hyl - phenyl ) - am nonet hyl | -
benzi m dazol - 5-yl - car boxyl i c.aci d- N- phenyl - N- ( 2-

7 N
(i

g



et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Exanpl e 25d from 1-nethyl -2-[N-(4- 25

cyano- 2- et hyl - phenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de, et hanol i ¢ hydrochloric’
aci d, ethanol and ammoni um carbonate. 139 -Yield: 61 % of theory 30
C30H34N603 (526. 6) EKA mass spectrum (M+H) + = 527

(MtH+Na) ++ = ZXhtample 138 (Mt2H) ++ = 264

- 141 - Exanmpl e 142

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -
5-yl - car boxyl ile-Matihir oz -@GuﬂydppbthﬂDdE (8-butyl Prapimene timal bgousl y

to Exanpl e 25¢,dd0m5 a{g%;lmg a,a §§’ yﬁcégrlg&h?n%l -N-(2-

cyanophenyl ) - am_nonet

aci d- benzyPanigfdioxet qﬁ%ﬂ§ﬁﬁldcﬁméﬁ?chHéFGChb@ﬁhﬁ%I and amoni um
carbonate. 10 Yield: 63 %of theory, C24H24N6O (412 5) Rf val ue:
0.76 (silica @el; drchlorqQmethangel/ et hanol = :%& q? S scht{um
(MeH) + = 413 Prepa Anedogpysly to Example 254 from 1 met

l-NEthyI-2-[hkﬁéﬁkﬁﬁkﬂaﬂz~®PH@Xb&tbﬁthaihyhetnﬁl]—ben21m1dazol 5-yl-

carbonylanidl ] ol -5-vyl.- carboxylic
aci d- N-(2-pyri t%qﬁ{i%f] e%hoxy X%I K %Q%C%%#glethyl)maépaar%d
anal ogousl§ t@taamqmuy @WdﬁpghﬂmrmgthyLdZ %Bhémol and ammonium

carbonate.
.y Yield: 62 % of theory,
= C39H3gNgO3 (554.7)
EKA mass spectrum: {(M+H)* = 555
15 (M+H+Na) *+ = 289

(M+2H) ++ = 278

Example 139

20 1-Methyl-2-[N-(4-amidino-2-chloro-phenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 254 from l-methyl-2-[N-(4-
25 cyano-2-chloro-phenyl) -aminomethyl] -benzimidazol-5-yl1-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 82 % of theory,
30 CogHogCINgO3 (533.1)

533/5
278/9

It

EKA mass spectrum: (M+H)*

{(M+H+Na) ++

]



am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de- 25 hydrochl ori de and

di et hyl enegl ycol nonoet hyl et her chl or of or mat e. Yield: 43 9% of
t heory, C34H41N707 (659. 8) Rf value: 0.56 (silica gel;

di chl or onet hane/ net hanol = 9:1) 30 EKA na3$40spectrum (M-H)+ = 660
( MFH+Na) ++ = 341.7 - 142 -

Exanpl e 144 Example 140

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N (1-nethyl pyrazol-4-yl)-N-(2- 5

et hoxycar bonyl| ét-Methydm2dd NRydrdohbot ylexycarbont emiad ath )astsdmgqus| y to

Exanpl e 25d fr%ﬁh%oﬁ%% ]Zbgﬁkgﬁ daz?l Sy¥1 ca% yxllc acid-N-phenyl-N-

cyanophenyl ) - am nonet hy benzim Ja20

aci d- N- (2- pyri ﬁrﬁﬁho6iféﬁhéﬂyé9Ebﬁhk+@@h@¢) anide, 10 ethanolic

hydrochl oric acid, ethanol and amoni um car bonat e. Yield: 60 % of
t heory, 6H30N8 R vatue 013 (srtita yet

502.6)
di chl or onet haneFEPRERE ana goqyquy ERERMERLe AL thuam (-medpyl-2- [N= (303
SZEH;ga)++ = 2@fidinophenyl) - amlnomethyl] K%ﬁéﬁﬁxﬁ?ﬁolJ%5%& car?og?ﬁ?@ple
y api hen t hi anet azo 2pJ -
pyri di n-6-yl - car%gxglpggég}aﬁ] %é% Soniyleth ) -amide-hydrochioride
ethoxycarbUhyIenﬂyh)oahyﬂeehydrctﬂwmnude 25 Prepared anal ogously to

Exanple 1 fromy3zHg 4
cyanophenyl)thloneth ? -?nééa%% %?% b] pyri di n-6-yl - carboxylic

ac4d N- pheny| - RByHaaNe6Bex 634 bdhyl et hyl ) - ami de,
Ry value: 0.15 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)*t = 655
15 (M+H+Na) ++ = 339
(M+Na) + = 677

Example 141

20 1-Methyl-2-[N-(4-amidino-2-ethyl-phenyl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

.« Prepared analogously to Example 25d from 1-methyl-2- [N-(4-
‘ 25 cyano-2-ethyl-phenyl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 61 % of theory

30 C30H34NgO3 (526.6)

EKA mass spectrum: (M+H)+ = 527
275

1l

(M+H+Na) ++
(M+2H) ++ = 264



et hanol i ¢ hydrochloric acid, ethanol and amoni um carbonate. 30 Yield:

88 % of theory, C27H28N603S (516. 63) Rf value: 0.23 (silica gel;

et hyl acet at e/ et hanol /anmoni a = 50: 45:5) EKA nass
spectrum ( MtH) + = 517 35 (MtH+Na) ++ = 270

- 143 - Exanpl e 146 - 141 -

3- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - 5

i m dazo[ 4, 5- b] pyamgie-H43!1 - car boxyl i ¢ aci d- N-phenyl -

(2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to

Exanple 1 from 3-net hyl -2-[ N-(4-
cyanophenyl ) - attMetieyhy2 (N1 4teern] db, fofdHemyrli) diamifoylet hyl0 -beachatdhize 1 -

aci d- N- phenyl g]—%f Qn%fé bé)éy& ei%éyéa)la%ﬁ'd% hygrOf:(Iﬁ%géBOl i ¢ hydrochloric

aci d, ethanol % of t heory,
C27H29N7035(499 58) 15 Rf val ye: 0 20 (silica gel: ethyl

acet at e/ et hanoﬂ;f amal 1 ) S(4-
e éﬁi@éﬂ amalogously to Example 238 f)r}og | Armet EfAz”Zﬁ _;4
ngihgﬁyboxyllc

MtH) +
Exanpl e 147 cyanophep by 1amiaquethivldi-beprdmidnzohr
i m dazo[ 4, 5- b]awidcbéh L’dmfc‘c'& betHans1a¢ hyth-BBEMYkib acid, ethanol and
(2- hydr oxycar bo I eI de hydrochl ori 25 Prepar ed anal ogously to

Exanmpl e 2 frorﬁ ‘i% €7 anidi nophenyl ) -t hi onet hyl ] -i mi dazo
[ 4, 5- b] pynidi r¥;ﬁe.‘yi 63 Gﬂihme,drl

aci d- N- phenyl '@54(}?2'4%5@)((3'4(:135.%9”3” et hyl ) -am de-

< R, value: 0.76 (silica gel; dichloromethane/ethanol = 4:1)

S

EKA mass spectrum: (M+H)*t = 413

15 Example 143

1-Methyl-2- [N-[4- (N- (2- (2-ethoxyethoxy) ethyloxy) -

carbonylamidino) -phenyl] -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
20 amide

Prepared analogously to Example 90 from l-methyl-2- [N- (4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-

25 hydrochloride and diethyleneglycolmonoethylether
chloroformate.
Yield: 43 % of theory,
C34H41N707 (659.8)

R, value: 0.56 (silica gel; dichloromethane/methanol = 9:1)

M
.(,
ey

30 EKA mass spectrum: (M+H)* = 660
(M+H+Na) ++ = 341.7



hydr ochl ori de and sodi um hydr oxi de solution. 30 Yield: 88 %of theory,

C25H24N603S (488. 56) Rf value: 0.21 (silica gel; ethyl

acet at e/ et hanol / ammoni a = 50: 45:5) EKA nass
spectrum (MtH)+ = 489 35 (MtNa) + = 511

- 144 - Exanpl e 148 5 - 142 -

3- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] -

i m dazo[ 4, 5- b] Budmple 624 - car boxyl i ¢ aci d- N- phenyl - N-

(2- hydr oxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Example 2 from 3-nmethyl -2-[N-(4- 10

am di nophenyl ) -laMetdntlt 13- [N+ (Hi-dad diaobhbhpy ) i dninGmethyl] -bervaimiaiaq d -

aci d- N- phenyl - N4 gyyg&gqr- at byl ) - am rochl orjde and
sodiun1hydroxide}§b?ition. lQp%%b?épa$h8@gkg§%p¥¥%%${%%i§&5 ﬁ%? £5N703
(471.52) 15° R &oxygarbonyleshyd)) -amidgehydsealylonids at e/ et hanol / ammoni a =

50: 45: 5) EKA mass spectrum (M+-H) + = 472
(MtNa) + = 494 (VF2ZNa)yF+F =258 620————FExanpt e
149 1- MEERPRTES) RPEAOgRIMELH o bRe FRrRmP bevi PR | L ety -Pazldl - (4 -

5-yl - sul phoni ¢ cyandpieplydny bniinbAeehpOXybeh LORYdDEdY. 9+y12%arboxylic

(i Cyansphenyl FAEeN (2 RyREaRAN R oz éthkyoarbonylethyl) -anide,
10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate. )
. Yield: 60 % of theory,
h Co6H30Ng03 (502.6)
R, value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)
15 EKA mass spectrum: (M+H)*t = 503
(M+H+Na) t+ = 263
(M+2H) ++ = 252

Example 145
20

3-Methyl-2-[(4-amidinophenyl) -thiomethyl] -imidazo {4, 5-b] -
pyridin-6-yl-carboxylic acid-N-phenyl-N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

25 Prepared analogously to Example 1 from 3-methyl-2-[(4-
cyanophenyl) thiomethyl] -imidazo[4,5~b]l pyridin-6-y1-
carboxylic acid-N-phenyl-N-(2-methoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

30 Yield: 88 % of theory,

Co7HogNg0O3S8 (516.63)

R, value: 0.23 (silica gel; ethyl acetate/ethanol/ammonia =
50:45:5)

EKA mass spectrum: (M+H)* = 517

35 (M+H+Na) ++ 270



5-yl - sul phoni ¢ aci d- N- phenyl - N- (2- et hoxycar bonyl et hyl ) - amde 30 2.54
g (6,2 mvbl) of 3-nitro-4-nethylam no-benzenesul phonic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de were hydr ogenat ed at room
tenperature under 5 bar hydrogen pressure over palladiunf charcoal (10%
ina mxture of 75 m of ethanol and 783 - of dichl oronet hane. The 35
resul ting crude 3-am no-4-net hyl am no- benzenesul phoni c

aci d- N-phenyl - N- (2- et hoxycar bonyl et hyl ) - am de was taken up in 30 m of
phosphorus oxyghlorhden 44 t hout purification,

- 145 - r%@n'b}_rq—w 2 mvbl) of N (4- cyanophenyl) gl yci ne were

added and the m xture was refluxed for two hours. After cooling to

room t enper at UﬁeMEBﬁnyGQCt[NQ'MD&rﬁﬂrﬁogﬂ’?égﬁqd%%lnom tyQ1qout 70 nl of

water with cooling and in this excess p p orus oxychl oride
was dest royed. 1m¥faze %uFt']Ph@ledln's%l}Gt'lWhﬁa‘é’lﬁéu?ﬁaﬂrgeéhﬂnvﬂl ¥olid

sodi um car bonat 2-etHoxycarbxhy Pet 1o )\t rEed-HRR-oMhi Br3Qem of et hyl
acetate. After evaporation of the solvent the crude product was
purified by—eeturm—ehrerat-ography(100-g-silica-gel; eluant. 10

cycl ohexane/ et Pyépared admalo@ndly to Ex\ém@Il@ 18@Qoﬂ193€ﬁ6tﬁyi/0-9f- [fthegry),

Mel ting point _] H2_7N5 S ( err] val ue:
0.52 (silica ge’?ﬁoﬁ}ﬁ#l}gir’(’)ng? %orgle%t% a B‘I1 azg. {% 1§ pﬁﬂdﬁﬁ% “¥pectrum
(MtH) + =1818 carboxylic acid-N-phenyl-N-N2Napthox§d@rbonylethyl) -amide,

1- Met hyl - 2- [ N-d 46 0 & OpRERYd N A QR grygkh§801 and ammonium

benzi m dazol - 5-yl - sul phoni ¢ aci d- N- phen
(2-.ef hoxycar b(ﬁﬁl’l’%@ﬂﬂﬂ? am de- hydr ochl ori de Prepared anal ogously to

Exarfpl e 25d frma:ﬂdfream% -oF [
cyanophenyl ) - aéeg 7(2?/ benz azol 5-yl - sul phom c acid-
N- phenyl - N- ( 2- ﬂ%i -am de, ethanolic hydr ochl ori c acid,

et hanol ang arﬁpahmﬁbcabbgaat(gllgéa Q(ép] getlﬁ]l %L %#gﬁ%r ’éﬁaﬁ‘é’%éﬁ%z’@ N604S

(534.6) Rf ‘val ue: 0.13 SSI0| ica ?e IC romet

EKA mass spectrum: (M+H)*

500
(M+H+Na) ++

i}

261.7

20 Example 147

3-Methyl-2-{(4-amidinophenyl)-thiomethyl] -
imidazo ({4, 5-b]lpyridin-6-yl-carboxylic acid-N-phenyl-N-
(2-hydroxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 2 from 3-methyl-2-[(4-
amidinophenyl) -thiomethyl] -imidazo [4,5-blpyridin-6-yl1-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.

30 Yield: 88 % of theory,
CogHoyNgO3S (488.56)
R, value: 0.21 (silica gel; ethyl acetate/ethanol/ammonia =

50:45:5)

EKA mass spectrum: (M+H)+ = 489

35 (M+Na) +

511



EKA nmass spectrum (M+H) + = 535 ( MtH+Na) ++ =

279 30 Exanpl e 150

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -sul phoni ¢ aci d- N- ( 1- net hyl pyrazol -4-yl) -

N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl orl4fe -

- 146 - Prepared anal ogously to Exanple 25d from 1-nethyl -2-[ N-(4-
cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - sul phoni ¢ aci d-

N- (1- et hyl pyrazol -4-yl)-N-(2- et hoxycarbonyl et hyl ) - am de, et hanol i c
hydrochl ori c acid, ethanol and ammonium 5 carbonate. Yield: 38 % of
t heory, CExAmpLLQL48 ( 538. 6) Rf value: 0.09 (silica gel

di chl or onet hane/ et hanol = 9:1) EKA mass spectrum (M-H)+ = 539 10
Exampl e 15 L y@ t hyl - 2-[ N- (4-am di nophenyl) - am nonet hyl ] -

5- (2. 3-di hydr of AUBFRYLy2 - Tﬁ%ﬁﬁ?#ql4ﬂﬁhﬁﬂﬁkkn§mhﬁom§5hYﬁ9drochlorlde

Pr epar ed analogmudhzote X8l ﬁh&iﬁiéi M chrr B ZaENd N-phenyl-N-
(4- cyanophenyl% ﬁg%g onet h ql dr0|ndol X
sul phonyl ) - benZf VAss %’F&P e @B{I‘%“PFB ggide 20 ethanol and

ammoni um car bonat e. Yleld 15 % of theory, Rf value: 0.36 (silica

gel ; diChl0r0Ef}£Eg§%ﬂf%ﬂgﬁ540u5f§3¥g Examp&%4§2%¥ggz§ &gggyf)Z (N- (ng Tass

spectrum M+
P b

amidinophenyl) -aminomethyl] -imidazo [4,5-b]l pyridin-6- -yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
. hydrochloride and sodium hydroxide solution.

hd Yield: 80 % of theory,

Ca5HogN703 (471.52)

15 Ry value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia =

50:45:5)
EKA mass spectrum: (M+H)*+ = 472
(M+Na)+* = 494
(M+2Na) *+ = 258.6

20
Example 149

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-sulphonic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -
25 amide-hydrochloride

a) 1-Methyl-2 [N- (4-cyanophenyl) -aminomethyl] -benzimidazol -
S5-yl-sulphonic acid—N—ghenzl*N—gz-ethoxycarbonxlethxll-

amide

30 2.54 g (6,2 mMol) of 3-nitro-4-methylamino-benzenesulphonic
acid-N—phenyl-N—(2—ethoxycarbon?lethyl)-amide were
hydrogenated at room temperature under 5 bar hydrogen

pressure over palladium/charcoal (10%) in a mixture of
75 ml of ethanol and 75 ml of dichloromethane. The

35 resulting crude 3-amino-4-methylamino-benzenesulphonic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide was taken up
in 30 ml of phosphorus oxychloride, without purification,



- 147 - Exanpl e 152 1- Methyl -2- [N- (4-am di nophenyl)

-am nonet hyl] -benzi m dazol e- 5-yl -sul phoni c

aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - 5 amde Pr epar ed
anal ogously to Exanple 26 from 1-nethyl - _
2- [ N- (4- am di nophenyl ) - am nonet hyl ] - benzi fi4dazol - 5-yl - sul phoni c

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de- 10 hydrochl oride and sodi um
hydroxi de sol uthem.1.1 g 6,6 diMA) WBoiN-t(ae@finophenyRf - 42 6ehe Owsbe

h |/
solutt on = 5 Boed =l Bl R heg foratuo hante umAFRRR) +
507 cooling to room tempealtiayre the528action mixture was added

(N%Zhb)++ = 2%% about XMWl %é%e%ow1tﬁ c 0%1 and 1? this way the
1- Met hyl - 2-[ N- (4- am di_nophenyl ) - am nonet yI]O g sol nd
2-yl - sul phonyl le‘e??zul?ﬁ%%}lﬂr%wé’ hlexide was espremded Brel xepukting o

Exanpl e 25d frgvmdtﬂﬁﬁ|wﬁs-ﬁ@ﬁtr&llb@d with SOlld sodium carbonate and

4- cyanophenyl 30|nd |l in-2-

gul p%onyr) bgﬁ% g:zecnﬂﬁé:hé:ﬁ% Z‘E&"Sﬁof"?& hydr BEhPSr?Eh&%l%Fetate et BT and
ammoni um car bevaperationYiodl dhe38o%rehtt bRer grude pRbdwet Ukis GBA fidd i ca
gel ; dichl orog,t %%’13/ ARt Setaphy 1200 GAERAN00%5 { A60 6 e EKA mass

spectrum (M
10 cyclohexane/ethyl acetate = 2:3).

Yield: 860 mg (26.8 % of theory),
Melting point: 188-191°C
o~ Co7H57N5038 (517.6)
R, value: 0.52 (silica gel; dichloromethane/methanol = 9:1)

518
540

15 EKA mass spectrum: (M+H)*
{M+Na) +

b) 1-Methzl-2-IN—54—amidinophenyl)—aminomethyll-
benzimidazol-5-yl-gulphonic acid-N-phenyl-N-
20 (2-ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 254 from l-methyl-2-[N- (4-
cyanophenyl) ~aminomethyl] -benzimidazol-5-yl-sulphonic acid-
N-phenyl-N- (2-ethoxycarbonylethyl) -amide, ethanolic
' hydrochloric acid, ethanol and ammonium carbonate.
e 25 Yield: 87 % of theory,
Co7H3gNg04S (534.6)
R, value: 0.13 (silica gel; dichloromethane/ethanol = 9:1)

EKA mass spectrum: (M+H)* = 535
(M+H+Na) t+ 279

fl

30
Example 150

1-Methyl-2- [N- (4-amidinophenyl) ~aminomethyl] -benzimidazol-
5-yl-sulphonic acid-N- (1-methylpyrazol-4-yl) -
35 N-(2-ethoxycarbonylethyl)-amide-hydrochloride




- 148 - Exanpl e 154

2-[2- (4- Am di nophenyl ) - et hyl ] - qui nazol i n-7-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de 5 a.

Et hyl 4-nmethyl -3-nitro-benzoate To a solution of 3 m of concentrated
hydrochl oric acid and 4 m of concentddbed sul phuric acid, 4.9 g (0.03
nol ) of ethyl p-tolylate were added dropwi se with stirring at 5[err]C

10 and stirred Bugpardiwnalligoaislgoebl Bgatmplan2egefbah m -nddigf1-2- [N-heat i ng

to anbient te m xture poured onto i ce-wat er, and |
extracted with g&ﬁ%ﬁhgﬁé?'tg&u?ﬁgw%ggiﬁTgen21ml€§T?%E§Eytﬁﬁ%; & idr
sodi um hydr oged tErtatdd pyrazodekuil dbAN- d2 i ethaxylcantagmoy lad tdoy 1) ovsn i kb,
Yield: 57 g (9 4iflidhefadboenlors | ugy 16,38l ethy!
acet at e/ cycl ohexane = %grl:f) orlcRcha'NE%?éﬁég-éﬁﬂ antibri G

4- (2- di met hyl a3 RANRAS)-- 3- ni tro-benzoate 20 1.0 g (4.8 mmol) of et hyl
4-met hyl - 3- ni t Wdelenzoat @, of. theBry, (6.2 mol) of di methyl formam de

di met hyl acet al and, 2 f i met hyl formam de were heated to 140[err]C
with stirring F%ﬁ%@ONgoflghdér”é:sgrhen the solvent was distilled off and the
crude progycialheis @bd4i nedh was Jac | 254
purification. ? Yield: 1.2 g (ibo é%of Fﬁg%@%%?ﬁHEhQﬁg/%gﬁégsiOT %’1)
(silica gel, eEKN masst spettyumohéMaiie* = 539 1:1) 30 c. Methyl

4-fornyl -3tdi tro-benzoate 1.2 g (4.8 mol ) of nethyl
4-(2-dinethy|aninoviny|£-3- . ni tro-benzoate were dissolved in 120 m of
t et rahydr of ura 11) and after the addition of 3.0 g (14.3 mmol)

of%%pdiun1netaperiodate the m xture was 35 stirred for 20 hours at ambi ent
t eMperature. The,_s nsi on was, then diluted with water and nethyl ene
chl ori de and Q‘MﬁgﬁgiégégNmﬁ%ﬁPW&é&R@QﬁﬁPX%ﬂTﬁmkﬁ9metﬁ¥1&0nbined or gani c
5-(2.3~-dihydroindol-1-yl-sulphonyl) -benzimidazole-
15 hydrochloride

Prepared analogously to Example 25d from 1-methyl-2- [N-

(4-cyanophenyl) -aminomethyl] -5- (2.3-dihydroindol-1-yl-

sulphonyl) -benzimidazole and ethanolic hydrochloric acid,
20 ethanol and ammonium carbonate.

Yield: 15 % of theory,

Rf value: 0.36 (silica gel; dichloromethane/methanol = 4:1)

C24H24N6028 (460.6)

ot EKA mass spectrum: (M+H)* = 461
25



- 149 - extracts were washed wi th sodi um hydrogen carbonate

solution, dried and evaporated down. The residue was chr omat ogr aphed
on silica gel and eluted with ethyl acet at e/ cycl ohexane (1:3). 5
Yield: 0.6 g (63 % of theory), Rf value: 0.63 (silica gel, ethyl

acet at e/ cycl ohexane = 1: 1) d. 12t nyl 3- Ami no-4-fornyl - benzoat e

10 To a solution of 25 m of ethanol/glacial acetic acid/ water
(2:2:1) were a&ﬁé&ﬁdﬁﬁlg£12.9 mol ) of nethyl 4-formyl-3-

ni tro- benzoat e, g (21.4 mmol) of iron powder and 0.01 m of
concentrated h drochlgglc acid and the m xture was refluxed with
stirring for 2 tHed 4r pRidiapheny hhsaminnretibed lofthena i dasaie on

was dil uted wi Bhywa'fseﬂlpa]bdllc aci@XNFpEéRF1 Vit (2 MRFdWd 878 148 R iy 1hhe
conbi ned organlﬁlll extracts were washed with water, drled and evaporated
down. S 0.3 g (58 %of theory), 20 Rf value 0.74 (silica ge

net hyl ene chl ori de/ methanol u b U b) e.  Nernyt

3-[3-(4-cyanop en | - benzoat e 25 1.0 g (5.6
mol ) of nethyF~ é&%ﬁﬁ 28& Be 90%¥ éR%izG from lgmeshy I) of
4- cyanophenylpBemNemneammddnobheﬁyﬂﬁ-amlndwﬁﬁh | 1S$RdneAchiidazeA --yAl

N ot hyl - i | sopf bobrantRec Ea-frghenyy AFCl4 °fyc?ag§>°?xafﬁef$yﬁ§%@§@

anbi ent 330 t ehydrachbleridacandt sodbure hiydwddenisciusddinum hydr ogen

carbonate sol uyigng.the @ogglgggoggganlc extracts were dried and
evapor ated down. The residue was ¢ T omat ogr aphed on silica gel and
eluted with et%ﬂvaé%?at @+ 25 c(Reeszsr-Phasq BP3)18 33 liveepel ;0metyanadl /G of
théUTy) Rf val ue: 0.60 (ééiiﬁ@’égiutﬁ§F¥J qggtate/cyclohexane 1:1)
CosHogNg04S (506.6)
15 EKA mass spectrum: (M+H)*t = 507
(M+Na) + = 529

(M+2Na) ¥+ = 276

Example 153
20

1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -5- (isoindolin-
2-yl-sulphonyl) -benzimidazol-hydrochloride

Prepared analogously to Example 25d from l-methyl-

25 2-[N- (4-cyanophenyl) -aminomethyl] -5- (isoindolin-2-yl-
sulphonyl) -benzimidazole and ethanolic hydrochloric acid,
ethanol and ammonium carbonate.

Yield: 33 % of theory,
Rf value: 0.32 (silica gel; dichloromethane/methanol = 4:1)

30 CoygHpyNgOyS (460.6)

EKA mass spectrum: (M+H)* = 461



- 150 - f. Methyl 2-[2-(4-cyanophenyl)-ethyl]-quinazoline-7-

car boxyl ate 5 0.6 g (1.8 nmol) of ethyl 3-[3-(4-cyanophenyl)-
propi onyl am no] - 4-f ornyl - benzoate and 10 m of nethanolic anmoni a
solution were agitated in a pressure vessel for 36 hours. Then the

sol vent was distilled off, the residue wast48 - chromat ographed on silica
gel and eluted with_nethylene 10 <chloride containing O to 1 % net hanol .

Yiel d: 0.35 g Examplgf 1pBeory), Rf value: 0.38 (silica gel, ethyl

acet at e/ cycl ohexane 1:1) 15 g.
2-[2-(4-Cyanop3eggl)-ethylL-quinazolin-7-carquy|ic_acid 0.3 g (0.94
mmol ) of net hyP 320 34rAnidinephenyl) -yl | ~quinazaddinmazvili-nerbosaiboxy| at e
wer e di ssol vedactid4N?phengl -BN(2 - et hddfdHrEBAMFINIIdE L of
t et rahydrofuran and P gti rred for ?}}hour srﬁ)gt tgfr?b?eﬁﬁqkigngg?gtaggéérghgn
4.7 m of j i mxture was stirred

for 30 m nut esa. THehypl odltmétipy el it tatdbeaspagiect i on filtered, washed

wth water andmgrie . Yield: 0. %, 0f, t heor , Rf .val ye:
0.1 (silica ge'F,g %t v utélc%?a(%%:gy% o%x"g)r?(édle %%faf)edzg‘ygmxﬁlorlc acid and
2-[ 2- (4- CyanopheRy | $f eeeregnna ted ciulphunilc eaibdoxgl.Pcg (0.03 mol) of

aci d- N- phenyl - 8k k1 f@é{kﬁf?’ﬁi%%&’é%ﬁ%zeg gggg§ise gitﬂ' ét9r£%%éa%goé)’%0f of

2-[2-(4-Cﬁ?nophegylg; ] - car boxyl rc’ ac
thionyl cHi%ri¥Rd StigEed &% rk dipWomhed st sepddnat iB0per ipe-batlen Afeer
t hi onyl chhedt Tieg Ves hisiddd adnfefrathite k88 AuQcues HLsspbYLda! Bnto

met hyl ene chloyjde, mxed with 0.24 1.3 ) of nethyl .
3-( N- phenyl ani Jhéf)e)’ “RSH oéffé#\n ee’gkrﬁfctzfefg wﬁ'lthmergg‘%&:saﬁﬁ’éf‘?e of Thg organic
N-&Thyl di i soprexpgytact s evearel vetshededvifttr sbdibhauhgdabgenbé£ibonate
temperature. Aldfir AUBPUAL LY HABoEBELE oL, VacuUo the

15 Yield: 5.7 g (90 % of theory),

Rf value: 0.81 (silica gel, ethyl acetate/cyclohexane =
1:1)

b. Methyl 4-(2-dimethylaminovinyl)-3-nitro-benzoate

20 1.0 g (4.8 mmol) of ethyl 4-methyl-3-nitro-benzoate, 0.74 g
(6.2 mmol) of dimethylformamide dimethylacetal and 2 ml of
dimethylformamide were heated to 140°C with stirring for 3
hours. Then the solvent was distilled off and the crude
product thus obtained was reacted without any further

L 25 purification.

Yield: 1.2 g (100 % of theory),
Rf value: 0.54 (silica gel, ethyl acetate/cyclohexane =

1:1)

30 ¢. Methyl 4-formyl-3-nitro-benzoate
1.2 g (4.8 mmol) of methyl 4-(2-dimethylaminovinyl)-3-

nitro-benzoate were dissolved in 120 ml of
tetrahydrofuran/water (1:1) and after the addition of 3.0 g
(14.3 mmol) of sodium metaperiodate the mixture was

35 stirred for 20 hours at ambient temperature. The suspension
was then diluted with water and methylene chloride and
extracted with methylene chloride. The combined organic



- 151 - resi due was chromat ographed on silica gel and eluted with

net hyl ene chl oride containing 1 % net hanol . Yield: 230 ng (37 % of

t heory), Rf value: 0.64 (silica gel, nmethylene chloride/ nmethanol 5
9:1) i . 2-[2-(4-Am di nophenyl) - et hyl g qui nazol i n-7-yl -carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am c?e- hydr ochl ori de 10 230 ngy

(0.5 mmol) of _2-]2-(4-cyanophenyl)-ethyl]-, qui nazol i p-7-yl - carboxylic
aci d- N- phenyl -ex‘:lac‘%ﬁ(‘églﬁ%t%ﬂ%%lar ﬁ?hﬂﬁ")- HegeHofaTROPRFEd (1 30" i
of sat ur asebutet tmnodr tedyaid dvapdrataed doer, Fhbowesidte was anbi ent
tenperature. Then L xt,ur e was_.evaporated to 15 ryness | acuo, the
resi due was ta@gﬁoé{)@?#‘—i@w Tt 511528 SetarBa eiblﬁﬁgnéaggﬁ Fhﬂﬁ. 59 (5.0
mol ) of amoracetate/cyckdionre afld 33t.i rred overni ght at anbi ent

tenperaturg. vy f t@r aﬂff [ f sol vent the crude product was
chr omat ographedl%lndsiif‘lsc 6ge gftmiﬁglt&eg wi't h net hyl ene 20
chl ori de/ et harff Yatug: 0.63 Y(sd|ldcalgelnyetbylomeetahedeyylohexame wal ue:
0.5 (silica g%bg_nethylene chl ori de/ et hanol = 4:1) C29H29N503
(495.59) 25 s)s spectrum (MtH)+ = 496 Exanpl e 155
1- Met hyl - 2-[ N- (4-am di nophenyl ) - am nonet hyl ] - benzi m dazol - 30
5-yl - sul phoni ¢ aGi N1 iy -RY Fazal1 4 P 2-
hydroxycarbon&%et yl ) -am e1 1 phkodt ogously to Exanple 26 from
1- met hyl - 20 N2 3plution of 25 ml of ethanol/glacial acetic acid/water
an gi RfFlhenylt %}(ﬁf‘sfﬁ' :riqnmlté?cﬁal bg@%ﬁf?gkdgﬁ%: 5-M4now: @?gﬂ%g_ahyl 4-formyl-3-
aci d- - et hyl pyrazol - 4-yl) - - oxycar bonyl et hyl ) -

Rt B ot Ry b SRRk BBPLLT G, 1%0h powder and

anmj_de- hydrochl
hnd 0.01 ml of concentrated hydrochloric acid and the mixture

was refluxed with stirring for 15 minutes. Then the iron
15 was separated off, the solution was diluted with water and

extracted with methylene chloride. The combined organic

extracts were washed with water, dried and evaporated down.

Yield: 0.3 g (58 % of theory),
20 Rf value: 0.74 (silica gel, methylene chloride/methanol =

9.5:0.5)

e. Methyl 3-[3-(4-cyanophenyl) -propionylamino] -4-formyl-
benzoate
1.0 g (5.6 mmol) of methyl 3-amino-4-formyl-benzoate and
1.1 g (5.6 mmol) of 4-cyanophenylpropionic acid chloride
were dissolved in 50 ml of methylene chloride and after the
addition of 0.7 g (5.6 mmol) of N-ethyl-diisopropylamine
the mixture was stirred for 24 hours at ambient
30 temperature. Then it was extracted with sodium hydrogen
carbonate solution, the combined organic extracts were
dried and evaporated down. The residue was chromatographed
on silica gel and eluted with ethyl acetate/cyclohexane
(1:3).
35 Yield: 0.6 g (32 ¥ of theory),
Rf value: 0.60 (silica gel, ethyl acetate/cyclohexane =

1:1)



- 152 - Yield: 95 % of theory, C23H26N804S (510. 6) Rf

val ue: 0.53 (Reversed Phase silica gel RP-18, nethanol + 5% sal i ne
sol ution) 5 EKA mass spectrum (M+H) + = 511

(MtNa) + = 533 (-M‘I% )++ 278 Exanpl e 156
10 1- Met hyl - 2-[ N- (3-am di no- pyri di n-6-yI") - am nonet hyl ] -

benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)-

N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de 15 a)

3-[ (N-tert. But dkydMetindy |2-dB-na@)-agyahpbhgh0) = et hyl = GBI AV M fQ--henzoi ¢
aci d-N-(2- pyri gyd o latl:g(z-ethoxvcarbonylethyl -am de 20 19.2 g (0.11

nol) of N-tert. _ of
di met hyl formam de, m xed with 35.2 g (0.11 nol) of

O benzotri agol glgyly -M N Mmoly- ramet hy) uroni um t etr.af | uor oborat e,
11.0 g of s Eorl iée/t?)hy(ﬁai% ﬁgogr)\d°§4?§£§i(gﬁ% K%l‘;’y%‘Pprs%earﬁ{]Ho- 4-methyl - 25
ami no- benzoi ¢ REWIQAYLapinPdyky IRrpel ebanagate burg |kt iyl Jof methamods cand
stirred for 2. amrionis gblakkbanlet8NRGIBLLES in a é}gﬁbéfgaJé%y%¥(¥$r ag
er and s Tor e

ol ution was mxed w 5 1 of ice wa . al Irre 10UT'S.
;rey precipitgbgufﬁrnggeﬁaghe SoiV?FErﬁﬂSd@%§t¥%kﬁéx95ﬁ¢I¥hﬁaﬂ@ﬁ}dmﬂ edsand
rﬁcrystﬁlIisedc@&omﬁtogrgghga ggeg;lfc?Ag@ut&@daggh%ggﬁﬁgﬁﬁg%§%§g%§%%
charcoal . : : . 0 eory),, .

Rf value::U?SSX%g%gﬁgg 88??gﬁéfﬂ?lén%pcﬂltw%%ﬁQ%QQ%anol = 19:1) 35
Yield: 0.35 g (62 % of theory),
Rf value: 0.38 (gilica gel, ethyl acetate/cyclohexane =

e 1:1)

15 g. 2-2-(4-Cyanophenyl) -ethyl] -quinazolin-7-carboxylic acid
0.3 g (0.94 mmol) of methyl 2-[2- (4-cyanophenyl) -ethyl] -
quinazoline-7-carboxylate were dissolved in 4.7 ml of 1N
lithium hydroxide solution and 4 ml of tetrahydrofuran and
stirred for 3 hours at ambient temperature. Then 4.7 ml of

20 1N hydrochloric acid were added and the mixture was stirred
for 30 minutes. The product precipitated was suction
filtered, washed with water and dried.

Yield: 0.30 g (100 % of theory),
Rf value: 0.1 (silica gel, ethyl acetate/cyclohexane = 1:1)

h. 2-[2-(4-Cyanophenyl) -ethyl] -quinazolin-7-yl-carboxylic

acid—N-phenyl-N-iz-methoxzcarbonzlethylz-amide

0.4 g (1.3 mmol) of 2-[2- (4-cyanophenyl) -ethyl] -

30 quinazoline-7-carboxylic acid and 5 ml of thionyl chloride
were stirred for 60 minutes at 50°C. Then the thionyl
chloride was distilled off, the residue was dissolved in
methylene chloride, mixed with 0.24 g (1.3 mmol) of methyl
3- (N-phenylamino) -propionate and 0.22 ml of (1.3 mmol) of

35 N-ethyldiisopropylamine and stirred for 18 hours at ambient
temperature. After evaporation of the solvent in vacuo the



- 153 - b) 1-Methyl-2-(N-tert.butoxycarbonyl-am nonet hyl) -
benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)-

N- ( 2- et hoxycar bonyl et hyl ) - am de 10.0 g (0.02 nol) of
3-[(N-tert. butoxycarbonyl- 5 am no)acetysnno]-4-nmethyl am no- benzoic
aci d- N-(2-pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de were

di ssol ved in S0oplagl elackploRfeldffld ANLNIR] L o1yeetEhour

Then t he sol vent was di sti r esi
water and adj JBeEdYiensrrileyidecantainidia ilork Gfetmn@tllmnl a. After

extraction thrggelarre%wla@ (37 etdy | et ga)te t he conbi ned organi c phases
were washed wi ution and i‘ed over sodium sul phate. After

saline s
evapor ati on ofﬁf hEaLe i cht 64 hgs’c]rltﬁfegf?r lodmathydene Chéﬁﬂféﬁ‘ﬁ{@@géﬁﬁ@é sn
silica gel g elgiting first with nethylene 15 chloride, then with nethylene
chl ori de/ et hanol (50:1) and (25:1). The desired fractions were
conbi ned and evaporat ed down. Yield: 5.85 g (61 % of theory),
(?hfsfiyg?gt ggﬁﬂo‘l 63- PE- ( lRfArﬁ/ﬁillifprénm)( Sthiaa %Ena%lmi'ﬁn?l carboxyllc
i

1- Met hyl - 2- amrore . 3
(2-pyridyl)-N (2-et hoxycar bonyl et hyI ) am de- 25 trifl uoracet ate 4.81

g (0.10 ter Xyg arbon
ami nonet hyb) (bgea’nollnﬁﬁad@oﬁ %'gr(ol\lb °§I b&x % Syangphenyl) -ethyl] -
N- (2- pyri dyl )-qml(@mhakywlb@mrlb@ndﬂll): anrndeN\f\phenyl— dissolved in 25 n

of met hyl ene Qﬂjopiirﬂ@ah r%%‘ib‘&nﬁ;‘ie@hg‘l)?’gmlﬁfa Meif%' HB{Lﬁf‘&&t i 3614 gh 389

stirred for urs at a ature
evipor at ed of FSarates ethauﬂ@éul&uéymgcbﬂ-pm@dam@hf@rh%rhorm% %t?ystal s

thus forned ampiRie fﬂérrtp%&%@u%f Tn@ﬁheﬁe%wtﬁwe&%@név%éﬁ&ted toYield:

3.15 g (68_% 0 theory C20H23N50 & val'ue: 0 18 (silica
gel : neth§?en ymess é?%%ﬁblt e rgs& e was taken up in 20 ml of

ethanol, combined with 0.5 g (5.0 mmol) of ammonium

carbonate and stirred overnight at ambient temperature.

After evaporation of the solvent the crude product was

chromatographed on silica gel and eluted with methylene
20 chloride/ethanol (4:1).

Yield: 100 mg (39 % of theory),

Rf value: 0.5 (silica gel, methylene chloride/ethanol =

4:1)

C29HogNsO3 (495.59)

e 25 Mass spectrum: (M+H)+ = 496

Example 155

1-Methyl-2- [N- (4~amidinophenyl) -aminomethyl] -benzimidazol -
30 5-yl-sulphonic acid-N- (1-methylpyrazol-4-yl)-N-(2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-methyl-2-[N- (4-
35 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-sulphonic

acid-N- (1-methylpyrazol-4-yl) -N- (2-ethoxycarbonylethyl) -

amide-hydrochloride and sodium hydroxide solution.



- 154 - d) 1-Methyl-2-rN(3-cyano-pyridin-6-yl)-am nonethyl]-

benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)-

N- (2- et hoxycar bonyl et hyl') - am de 5 1.5 g (3.25 mml ) of

1- et hyl - 2- am nonet hyl - benzi m dazol - 1% |- car boxylic

aci d- N-(2-pyridyl) - N- ( 2- et hoxycar bony ethyl)-anmide-trifluoracetate
wer e stlrredhénto 10 gg N- et hyl - di i sopropyl am ne and heated 10 to
100[err]C for ¥ hutes® M tERSPRE addition of 720 ng (5.25 mml ) of
2- chl or o- 5- cy a3 Py EN GO & t$m0rae)act| on m xture was heated to 125[err]C
for 2 hours. After coolln anbi ent tenperature and stirring with
about 20 nm of ma‘f%lrue 5% h@eaﬁw Fhare &d1icas 98¢ Bﬁelﬁddmﬁpaﬁna% tN
hydrochloric 1 %kéﬂggfdga pture was extracted 3 tines with ethyl
acetate. The conbl ned organi c ases were washed with saline solution
and dri ed 6verEKdMhaws squ:martmn AfM-ar) + =ewapor ati on of the solvent the
crude product was chr omat ogr Phed on silica gel, eluting first with
met hyl ene 20 chloride, later w tHMdERyl ene BRBori de/ et hanol (25:1) and
(19:1). The desired fractions wer e(lvﬁ%@ aad=a%c} evapor at ed down.
Yield: 1.05 g (67 % of theory), éH25N7 {3483. 6) 25 Mass spectrum
(MrH) + = 484 e) 1-Methyl-2-[N-(3-am di no-pyridin-6-yl)-am nonethyl| -

benzi m dazol - eym baggyl i ¢ acid-N-(2-pyridyl)-

N- ( 2- et hoxycar Bonyi et hyl) - am de- hydrochl oride 30 Prepared anal ogously to
Exampl e 258 from 1- Met hyl - 2-[ N- ( 3-

cyano- pyri di n-16-Mdhyfr noiiet mlahdmw-w&aaﬁzb&yl) ~amin€@e by + ¢

Py arbehl or ¢ AETE BTNy ARSI 2tigr o TRy PN ol 6l 36 6 of

t heory, CIBHZBMBIR XY@ bonylethyl) -amide-hydrochloride

15
a) 3-[(N-tert.Butoxycarbonyl-amino)acetylamino] -
4-methylamino-benzoic acid-N- (2-pyridyl) -
N- (2-ethoxycarbonylethyl) -amide

20 19.2 g (0.11 mol) of N-tert.butyloxycarbonylglycine were
dissolved in 175 ml of dimethylformamide, mixed with 35.2 g
(0.11 mol) of O-benzotriazol-l1l-yl)-N,N,N',N'-
tetramethyluronium tetrafluoroborate, 11.0 g of
triethylamine and 34.2 g (0.10 mol) of 3-amino-4-methyl-

25 amino-benzoic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide and stirred for 2.5 hours at ambient temperature.
Then the reaction solution was mixed with 5 1 of ice water
and stirred for 2 hours. The grey precipitate formed was
filtered off, washed with water, dried and recrystallised

30 from ethyl acetate with the addition of activated charcoal.
Yield: 39.85 g (80 % of theory),

Co5H33N50g (499.6)

Rf value: 0.55 (silica gel; methylene chloride/ethanol =

19:1)
35



- 155 - Mass spectrum (MtH)+ = 501 Exanpl e 157 5

1- Met hyl - 2-[ N- (4- am di nophenyl ) am nonet hyl ] -i ndol - 5-ylI - carboxylic

aci d- N- phenyl - N- ( 2- net hoxycar bonyl et hyl ) - am de- hydr oi odi de a)

4-Ni tro-benzoi ¢ aci d- N-phenyl -N-(2- 10 #%ﬁxycarbonylethyl)an1de 16.7
g (0.1 nol) of 4-nitrobenzoic acid were re xed in 50 m of thionyl
chloride and 3_drops of dlnethylfornan1de for 1 hour After the sol vent
had been distibPed=-Methy}-2- QEYOUER B $A¥ldsol ved in 150
m of 15 tetraméﬁmfnuaaaoand aﬂdﬁalr@lcsam&%éﬁmsm-ﬁgﬂa@ -18 ¢ (0.1
nol) of N-(2- xycar bonyl eth I ne | t et rahydrof uran
and 42 n 0.3 #8 —am er being stirred for one hour

at anbi ent tenper.at gr €0t b mol) dSﬁaCZI-l DN 1H et ey cBirbengd -wi t h 250 ml of
ethyl acetagte t Q9 of 14@6sallne solutlon After

t he so?%en%gﬁggyggéﬁ§ggg%$? g% éh 31 %ﬁ?Qﬁua chronatographed
(silica gel; nﬁfN?FBﬁgidMlbrNdéa chﬂﬂyqnmbonYhﬂﬂhYNasambﬂglwedemhich slowl'y
solidified,  difR8idead?nded k100 ‘lotheaioti2aci] oHAl uBr1Bxad €311 1 02
gel; methylene chlori e/net ano 1A

aci d- N- pheny| - RRg2hour. ﬁ%@ho&%aﬁwtetw )darﬁtdélsed Oﬁ gttle7rmﬂ)1eof
4-nitro- benzmﬁaacmﬂxéapmﬂulx&é (Water aﬂaeua?@é%ab% (Vbﬁt BYby- 8Rkde were

hydrogenated in a % nethanokg¥n of ,10 al | adi,um on

char coal 3 #9 1t1°nh9 N FHIE GGtdonaf EFefFFFﬁﬁtW6ﬁhand
distillatlon oéthyb ackvate tﬁ&eddmhﬂnaﬂ1dﬁgamumemeSeuawbed #ashedt ®#idhQ0 ml
glfrgtc per and t0gy YLt EofLY PR L R e B0t um BHILAEE ! CRELES

evaporation of the solvent the crude product was
chromatographed on silica gel, eluting first with methylene
15 chloride, then with methylene chloride/ethanol (50:1) and
(25:1) . The desired fractions were cowmbined and evaporated
down.
Yield: 5.85 g (61 % of theory),
CogH31N505 (481.6)
20 Rg value: 0.70 (silica gel; methylene chloride/ethanol =

9:1)

c) 1-Methyl-2-aminomethyl-benzimidazol-5-yl-carboxylic
acid-N-(2-pyridyl)} -N- (2-ethoxycarbonylethyl) ~amide-

S 25 trifluoracetate

4.81 g (0.10 mol) of 1-methyl-2-(N-tert.butoxycarbonyl-
aminomethyl) -benzimidazol-5-yl-carboxylic acid-
N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide were
dissolved in 25 ml of methylene chloride, mixed with 5 ml

30 of trifluoroacetic acid and stirred for 5 hours at ambient
temperature. Then the solvent was evaporated off and the
residue was stirred with ether. The crystals thus formed
were filtered off, washed with ether and dried.
Yield: 3.15 g (68 % of theory),

35 CpoHy3NgO3 (381.4)
Rf value: 0.18 (silica gel; methylene chloride/ethanol =

9:1)



- 156 - Yield: 18.6 g (94 % of theory), Rf value: 0.70 (silica
gel ; nethyl ene chl ori de/ et hanol 19: 1) 5 ¢)

2- Met hyl - 3-t hi onmet hyl -i ndol - 5-yl - carboxylic acid-N

phenyl - N- (2- met hoxycar bonyl et hyl ) -am de . 15426.8 g (91 mmol) of

4- am no- benzoi ¢ aci d- N- phenyl - N- ( 2- met hoxycar bonyl et hyl ) am de were
di ssolved in 500 m of nmet hyl ene chl oride, cooled to -70[err]C and
mxed within 30 10 m nutes with freshl y prepared tert butyI hypochl orite
(M J. M ndk g ‘ Hrio ~yYok B

The m xture e 2N rr]_ h g (91 mol )
J mthylthlweoaﬁﬁ%ir%ﬁgzéps 1%%;1% 11%0[3% alir- (0B Yadhy 9 ot oo st
within 10 m NS« IAYGIROH ‘—- idd -eégddenued for a further 1.5 hours.
Then 12.7 sl (9.1 g, 91 nmmol) of triethylamne in 25 m of nethylene

chl ori de wer e added._ The xture was _left for 30 mnutes at -78[err]C
and then sl ow?y 1"?\@3 rrg% D Wi leRE t dipetiydré-srinamghhyl-benainidagalhi ng

twice with 50 Bﬁyb-fcamﬂicﬁfy]hh:e aumm-qubg&ed;w) -was separated off and dried
w th sodi um sy} phat vent in vacuo a white
anor phous sub%{ e%hox carb@ﬁlty eﬁggf\@f" f‘@l"%ufﬂ‘?i‘é??%ﬁeﬁrt%h‘?’%’ﬁ%t ogr aphy
(silica eﬁtlretd@/ummatl@t eflpeifr 8-ethydt 2t sopPoBylamdnd )and heated d:

gge% a? e§ ggt %O%U%Q?Hd)fogisl?hf HACHE: R&E%ﬂﬁk&o‘f@d%@aﬁn 4@?le20 "Shss

spectrum (M H5:28%gmmol) of 2-chloro-5-cyano-pyridine the redd7icen d)
1-tert- BUtOXY@ﬁ&Q@&ﬂ wasTBleRtkd 60h2§ &Ifsﬁr?053hf§ %fter COOll ?
0

aci.d- N- phenyl - - et hoxycar bony é z g
2- VBt hyl - 3- th| |eﬁ‘§’8lra§u§? an tt‘:’a’Fb%&y‘f’%-'éh about 20 ml °f water,
aci d- N- pheny| tMe( ;mmtsomgarsbeaytet byby - ehé dedd bt i WerEf dine I8fRsbH 1b6Q0
of ethanojg ma)é:?% ‘Q téotlﬁtixture was e
xtracted 3 times with ethyl
acetate. The combined organic phases were washed with

saline solution and dried over sodium sulphate. After

evaporation of the solvent the crude product was

chromatographed on silica gel, eluting first with methylene
20 chloride, later with methylene chloride/ethanol (25:1) and

(19:1) . The desired fractions were combined and evaporated

down.

Yield: 1.05 g (67 % of theory),

CogHagN7O (483.6)

Ys 25 Mass spectrum: (M+H)*t = 484

benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -

N- (2 -ethoxycarbonylethyl) -amide-hydrochloride

30 Prepared analogously to Example 254 from 1-Methyl-2-[N-(3-
cyano-pyridin-6-yl) -aminomethyl] -benzimidazol-5-yl-
carboxylic acid-N- (2-pyridyl)-N- (2-ethoxycarbonylethyl) -
amide and ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

35 Yield: 38 % of theory,
CogHogNgO3 (500.6)



150 ng of Raney nickel and stirred for 2 hours at anbient tenperature

(anal ogously to P.G Gassnman et al., Oganic Synthesis Coll. Vol. 6,
page 601). Then the m xture was filtered and the solvent elimnated in
vacuo. The crude 10 product thus obtained,{8 g) was dissolved in 200 m of
absol ute tetrahydrofuran, mxed with 150 ng of di met hyl am nopyri di ne
and 6.84 g (32 mmol ) of d|-tert but yl pyrocarbonate and stirred for

2.5 hours at SORERRERectHum:t KM+H) + =s8PVent was distilled off in vacuo and
the crude product 15 was purified by chromatography (silica gel, ethyl
acet at e/ petrol eum e&her = 1:4). Yield: 10.0 g (98 % of theor y), Rf
val ue: 0.40 (si thyI acet at e/ petrol eum et her =3:7) 20 e)
2- N (4- QIanophenyI ) am nonet hyl ] -1 ndol - 5-yl - carboxylic

aci d- N- phe hgx rrbonYl et hyl) - am de .- "D .8 I f
1-Itert : Euto yc&r g’%ﬁgﬁ’& 9m§‘ §? ?‘Hﬁ%?‘ggpﬁenﬁ&E@]ﬁh%mlﬁé(mdms)'ya'
aci d- N- phenyl - NagPomgihoxgcadb¥ayphenpny/+y- (25ne @mixgeamonydieshylly edmide80 ni

of carbon tetr g i mxed wth 1.5 g (8.4 nmol) of
N- br ono- succi ni %&%gﬁgﬁgd% ng of azobi sisobutyronitrile and refl uxed

for 2.5 hours. Then the still warmsolution was filtered, the filtrate
obt ai ned was wgghgdyytt8- ﬁgﬁgégéegcf@qh@%g ﬂgﬁr% 30 carbonate solution
and dried with sodium sul phaie IstiTTation of the solvent the
crude proditt Bethgxyearbemylethyl)amide of N et hyl -diisopropyl am ne, m xed
\-?Mhth 1I 0g 1687rrgnl(m Qfm?%ﬂ%ﬂowmm%ﬂéd@wéczg.@f Wedréﬂu&eg heurs.
e sol vent ma ed. o vacug and. the, resi ine
pukified by ch r’rﬁ 08 abﬁﬂp?%]rl? tordde drops, é%tegggﬁﬁgl?ﬁ%f%ﬁ'ﬁ*“\l?ﬁer =
1: Mo 1:1). for 1 hour. After the solvent had been-dm5$1lled off¥iéhnd: 1.1

30 % of theor Rf value: 0.21 (siljca et hyl et at e/ petrol eum
gtger ;) %Lo thecrude product was dlssof%ed in %0 i of P

Ill’l'(;/g][ h? yl™- car Eét;:?hg& P@P%{ %ﬁﬁle&fmﬁ%?mwl t hox\?caﬁto%ﬁ?l gtfh1P Tam de
1.5 g (3.3 mmol(p. éfmszl{ NoE 4- @yh&ﬂpﬁwy)mmm{qwb fine in 2 0 ml
5-yl - carboxyl i gragkfehhphesthrdh (ZidedGay ArP @) e#y| kriethylamine.
After being stirred for one hour at ambient temperature the
reaction mixture was diluted with 250 ml of ethyl acetate
20 and washed 2x with 200 ml of 14% saline solution. After the
solvent had been distilled off and the residue
chromatographed (silica gel; methylene chloride) a yellow

oil was obtained which slowly solidified.
Yield: 32.6 g (100 % of theory),
N 25 R¢ value: 0.37 (silica gel; methylene chloride/methanol =

50:1)

b) 4-Amino-benzoic acid-N-phenyl-N- (2-
methoxycarbonylethyl)amide

30 22 g (67 mmol) of 4-nitro-benzoic acid-N-phenyl-N-(2-
methoxycarbonylethyl) -amide were hydrogenated in 500 ml of
methanol with 2 g of 10% palladium on charcoal at 3 bar
hydrogen pressure for 3 hours. After filtration and
distillation of the solvent the reaction mixture was washed

35 with 100 ml of ether and the white crystalline product was
further reacted directly.



10 am de were dissolved in 60 m of xylene, mxed with 0.45 g (3.3
nmol ) of potassium carbonate and 0.5 m of (3.3 nmol) of nmet hyl

p-t ol uenesul phonate and refluxed for 4 hours. Then the sanme anmounts of
pot assi um car bonate and net hyl t ol uengsgll phonate were added a second
time and the mxture 15 was refl uxed overni ght. It was filtered and washed

Wi th acet ft onc rati e filtrate thus obtai ned,

t he resi due ob al}‘l ggsgp%r?% %€q’t o’??&t ‘ography (silica gel ; ethyl
acet at e/ pet roIEﬂmrebher &.70 4($Dlizc:a)geIl'menethylmeaetchyba'lidé/ienhahelobt ai ned
(yield: 0.64 9y {1% % of 20 theory) was dissolved in 20 ml of pyridine and
m xed with B )7 m (1.37 nmmol) of triethylam ne. Then hydrogen

sul phide gas was introduced into the solution thus obtai ned. After 4.5

days nitrogen S t a n fqr. 0 m nut es,
t he sol ven?’ mé‘?d?giﬁiéﬁﬁgl %%%é&ﬁldlt eorelegilt ﬁeco%ko kﬁ?g 361 ur| i fied by
chr omat ogr aph ' deet hanol 99:1 tao 98:2).

vield: 0°30 g 4% %o gginmw of 4 ARERRHN03S 49208 preny KA TS
1- Mot hYY- 2- [ N-Tetbexyr aepernys ghirk e ere; ddgsoived. in Soeam%osz§| ic
aci d- N- phenyl r&éﬁﬂyr@fw%@m@fmw&idwd) tyM-G@°C andhdkegodigrig5300. 30 g

(0.60 mol , 1-met hy| - 2- t hi ocarb

enul ) oo 125 (WA RSOt RAATed Chg Py ¥ApyRoChlorite (M. J.
N ( 2- met hoxycanhorwy |t el ) - mg&i&m@rﬂjmdlsvedonm 2Uoll. Bf page 184).

- 159 - ceto gether W 75 mpl ) .96 e 0
and stirred foﬁlez r%](}ﬁrs at aasr’rbs ]% é)fogr?tll}%%eésﬁe 7ﬁ C {:Hgn vg%tgwas
di St 1led off (a&ﬂd nrel )crafe nmtﬂmld:thnms:es:pmler éd 40 mlto@emhéhyimmh 1.0 g of

anmoni um acet g Eéévagr@faﬁé@@ogw1§e @Egh§8nh00ﬁlﬁﬁf:@¥l £08 stipride

for 20 hours at 40 | vent istil I n. vacuo and
the resi di& obfas r%ﬂ'ltlnuedvfé%f Furfurtdg oy - EnheHEE ogFBRRYLE sT I Tt a(el ; 9-

met hyl ene 91 hin1 ) ef e ttharaihyl atiihel @nd28) m1 of m&tBYUendScHiSFiddeory,
were added. The mixture was left for 30 minutes at -78°C
and then slowly warmed to ambient temperature overnight.
After washing twice with 50 ml of water the organic phase
20 was separated off and dried with sodium sulphate. After
removal of the solvent in vacuo a white amorphous substance

g9)

is obtained after purification by chromatography (silica
gel; ethyl acetate/petroleum ether = 2:8 to 3:7).
Yield: 24.1 g (69 % of theory),

Gy 25 Rf value: 0.58 (silica gel; ethyl acetate/petroleum ether =
1:1)
C21HoN2038 (382.49)

Mass spectrum: (M)* = 382



10 C28h29N503 (483.58) Rf value: 0.20 (silica gel; nethylene
chl ori de/ et hanol = 4.1 + 1 drop of acetic acid) EKA mass
spectrum (MtH)+ = 484 15 Exanple 158

1- Met hyl - 2-[ N- (4- an1d|nophenyl)an1nonethydﬂ

t hi eno[ 2. 3-d] i m dazol -5-yl -carboxylic aci %1pheny| N-(2-

ethoxycarbonylgh

nmet hoxyacet at e 5EAR - ’ e
met hoxyacet oni Ni hen l HQ 24 m 6ﬁb cdkﬁﬂh -emha 0I and 30 m of

absol ute di gt §yl(§gh oxv?sofooi %’eé}& réjuce%@geévg figﬂhg_%zz. 59 25

(0.62 nol) of hydrdgen c orlde gas was |ntro war ds the
end of the |nt?éHQ@KYéhCo&cg@sNtPhﬁnxan1QﬂrmethOHW@dmbpnwﬁyshalbramddeut

To conpl et &5 t haeﬂéeawg&ﬂ—é@nl&%o ml raf @ufyn%tlhytﬁk@gf w%he gg €d and the
col ourl ess needl es wer e [tered o
t heory), MEPPi g g%,%@nequaqhﬁﬂeﬁqq(§t1rred gy 2 hourd at ambient

4- Hydr oxymet hyt e@paes bexy Medkyl oddligiaz QJcﬁp G. BaBhbHr 8£0h130. @r@aﬁ? 20

nol ) of i m noe XY, t e hydrochl oride, 1 ) of

1. 3- di hyd%%%é%‘é%’r%r%’@gd %0 95 {0 -arBshi & gﬁ/agliﬁ@é?%dw?%

68[err]C for 3thUeBednamds¢hérsnlvuﬂuxékwmanated phesague. ofhe7crude

- 160 - bar _(anal ogously to: P. Dziuron et al. Arch. Pharm 307,

1974, p. 476). FrefuEhethsbtained o8 @) nyeedddrgoruedning?00 ml et hyl ene

chl ori de wer e giesleTut d hee tydi i Fﬂﬁﬁi‘ﬁﬂa@i ! aligedoied 150 myesefiltered off and

washed with nethyl ene chl ori The filtr was. evapor. at ed down and

the resi due ob 5¥¢é§§iﬁﬁﬁn ﬁﬂﬁq%|%9§ ﬁyséh?ogégoﬂwgbﬁy ?aﬁhn?%?ﬁh?%?Yhe

metHyl ene pehbcarimiatdiaml stidGed0 for 8551Bpurs at 50°C. Then the
solvent was distilled off in vacuo and the crude product

15 was purified by chromatography (silica gel, ethyl
acetate/petroleum ether = 1:4).
Yield: 10.0 g (98 % of theory),
Rfg value: 0.40 (silica gel; ethyl acetate/petroleum ether
=3:7)

20
e) 2-[N- (4-Cyanophenyl)aminomethyl] -indol-5-yl-carboxylic
acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide
3.5 g (8 mmol) of 1-tert.butoxycarbonyl-2-methyl-indol-5-
yl-carboxylic acid-N-phenyl-N- (2-methoxycarbonylethyl) -

N 25 amide were dissolved in 80 ml of carbon tetrachloride,
mixed with 1.5 g (8.4 mmol) of N-bromo-succinimide and 20
mg of azobisisobutyronitrile and refluxed for 2.5 hours.
Then the still warm solution was filtered, the filtrate
obtained was washed with saturated sodium hydrogen

30 carbonate solution and dried with sodium sulphate. After
distillation of the solvent the crude product was dissolved
in 30 ml of N-ethyl-diisopropylamine, mixed with 1.0 g
(8 mmol) of 4-aminobenzonitrile and refluxed for 2.5 hours.
The solvent was distilled off in vacuo and the residue

35 obtained was purified by chromatography (gilica gel; ethyl
acetate/petroleum ether = 1:4 to 1:1).



Yield: 26.7 g (94 % of theory), Rf value: 0.43 (silica gel; nethylene

chl oride/ethanol 10 9:1) C6HLION2QO2 (142. 20) Mass spectrum (M +
= 142 c) 4-Hydroxynet hyl - 2- net hoxynet hyl - 1- et hyl -i m dazole as a 15
1:1 m xture with 5-hydroxynet hyl - 2- met hoxyngt hyl - 1- met hyl - i m dazol e

A mxture of 7.1 g (50 nnDI) of 4-hydroxynethyl -

nmet hoxynet hyl i m ol e, (D53 of pomdered pot assi um
hydr oxi de and %&%T' %015% ﬁﬁ% ¥§Qﬁﬂ )iiodide 20 was heated to
50[err] C in 10®f ndabie di mhy(éﬂrmngchi f @thyl acelatiegpéaralegausthiero=I.

Sinclair et al J. Med. Chem, 29, 1986, 261). Then the sol vent was
distilled off 1n1bacuo and the crude product purified by colum

chr omat ogr aphy (al um ni um oxi de; nethylene chloride/ethanol = 99:1 to
25 95:5) Yielo. 6. 9 (. ﬂbof the ry: re,of

regi oi somePs) © ; 5 Doy R A ASILLOT tthanol =
19:1) 30 cﬂndbl}ﬁgylr¢hi§gﬁxlggn§ﬂng—NQQ@@Q&Q mﬁg Ryl - 1- nethyl

i m dazol e X nmol ) of 4-hydroxynet hyl -
2- met hoxynet h Jx BH erbad A - hydr oxynet hyl - 35

2- met hoxynet hyd 51 grethyd -nmaldand &-didt (2-Tygnepbenird) gmppomethyl] -indol-
N-chl or o- succi gl e, Maschieat %f&lt&lNﬁ%% Ci-N24RefhoRfcarbos Nt BpE) gl yeol

nonoet hyl et her and 70 m "of di.oxan f
P61 -0 10 ame err AIROIIS0 dit %gﬂdp& KriLeReof PixAdvuttl AntSt%e

crude product @ir3 frﬂlrﬂdl)b)bﬁ:h@mﬁl&plﬁiaxb&hht@aag& p.5 ml 6Bt hylEnemol)
chl ori de/ et hang % éky‘ é?) 1 0 obt I n tg fluxeao L a% g ure
title conpound e ng?)(“éé’ ®t RBSr § T, §v§ 13l
(sf*ﬁca gel ; |ﬂhdnﬂuhuasamanammuhash@ﬁopotas51um19atponate and methyl
toluenesulphonate were added a second time and the mixture
15 was refluxed overnight. It was filtered and washed with
acetone. After concentration of the filtrate thus obtained,
the residue obtained was purified by chromatography (silica
gel; ethyl acetate/petroleum ether = 1:4 to 2:3). The
N-methylated indole obtained (yield: 0.64 g, 41 % of
20 theory) was dissolved in 20 ml of pyridine and mixed with
0.67 ml (1.37 mmol) of triethylamine. Then hydrogen
sulphide gas was introduced into the solution thus
obtained. After 4.5 days nitrogen was passed through the
reaction solution for 30 minutes, the solvent was distilled
K0 25 off and the residue obtained was purified by chromatography
(silica gel; methylene chloride/ethanol 99:1 to 98:2).
Yield: 0.30 g (43 % of theory),
CogHogNg038 (500.62)

EKA mass spectrum: (M+H)* = 501
30 (M+Na)* = 523

carboxylic acid-N-phenyl-N- (2-methoxycarbonylethyl)-amide-
hydroiodide

35 0.30 g (0.60 mmol) of 1-methyl-2-[N-(4-thiocarbamoyl) -
phenyl)aminomethyl] -indol-5-yl-carboxylic acid-N-phenyl-
N- (2-methoxycarbonylethyl) -amide were dissolved in 20 ml of



e) 5-chloro-4-fornyl-2-nmethoxynet hyl - 1-net hyl -i m dazole 10 3.4 g (18 mol)

of 5-chl oro-4-hydroxynet hyl - 2- nmet hoxynmet hyl - 1- net hyl -i m dazol e were
di ssolved in 100 m of nethylene chloride and at two-hour intervals
manganese di oxi de was added (2 x 6.0 -5 ? total of 0.14 nol). After 4
hours the inorgani c conponent was flltered off, the solvent 15 was

elimnated and the crug gp duct 0 talned was._ further reacted w t hout
any further pufy Fl ORE; Grgetherywith. 0575 Bl (652 opwl); 1afor yethyl ipdide) ye:
0.44 (silica gend s&uhybénéorhhohodeéeiha@mﬁléht téMﬁBﬁ@tdﬁé Th%? thF

- 162 - f I X | - thi .3-d]i mdazql - 5-
vl - car boxyl at e sbl%%%¥ w%s”ﬁ&g Flfﬁagégfe%g§ @%ﬁﬁ?@f o% §E§%$&?F ﬁtGFFﬁﬁ
391 ng, 17 m\blkogketbedi unrm ih 05gndf ofmreeiium| acerateadaed2 md odr ephianell. 9
m (219, 37 gwml b g ethaﬁlath{}igﬂéy&ﬁﬁfa? for 29 Wurk B0k, haY A

anbi ent tenperature 1.6 g
5- chl or o- 4- f or FPLVENkeREx FhEEhyled -okk nis -vacuo ang ddeolresiduOobtadhed

(anal ogousl y 1 428, BE4ER8a 0o et Qlacagragliyl| 443 13 gR1% RerbfuShe ™ 1og
1457) . After SChégrsde/eth@h@lsalQlehttqrvaﬂs Jdl stilled off, the residue was

taken up in Yle;@g ntsof FEtiyd chloride and washed with 20 nml of
wat er . gueous phase was Washed again with 20 ml of methyl ene
chl ori de afd tﬁé& 2p¥s€anbtSedPHr gani ¢ phases were dried 15 with sodium

obt o ned was. pofi 1T ede by Tead ol TLoL Uah Okt snm, cpaPtRaRy hiafper

nEthgyl ene chl o4tlje~} 1 drop Yofldgketid agi®6 % of theory), Rf val ue:
(silica gE met hyl ene chl ori de/ ethanol = 20 50:1) C11H14N203S
(254. 31) I@(A“%%\%ss%?@b‘f‘%%m (M4HF) = 48455

(MtNa) + = 277
15 Example 158

1-Methyl-2-[N- (4-amidinophenyl)aminomethyl] -
thieno[2.3-d]imidazol-5-yl-carboxylic acid-N-phenyl-N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

20

a) Iminocethyl methoxyacetate hydrochloride
A solution of 35.5 g (0.50 mol) of methoxyacetonitrile in

29 ml (23 g, 0.50 mol) of ethanol and 30 ml of absolute

. diethylether was cooled to 0°C and over 1 hour 22.5 g

N 25 (0.62 mol) of hydrogen chloride gas was introduced, whilst
towards the end of the introduction of gas the reaction
product crystallised out. To complete the precipitation 130
ml of diethylether were added and the colourless needles
were filtered off.

30 Yield: 66.4 g (86 % of theory),

Melting point: 117-118°C.

b) 4-Hydroxymethyl-2-methoxymethyl-imidazole
A mixture of 30.6 g (0.20 mol) of iminoethyl

35 methoxyacetate-hydrochloride, 18 g (0.20 mol) of 1.3-
dihydroxyacetone and 200 ml of liquid ammonia was heated to
68°C for 3 hours in a stirred autoclave at a pressure of 27



25 g) 1-Methyl-2-nethoxynet hyl -thieno[ 2. 3-d]i m dazol -5-yl - car boxylic
aci d To a solution of 0.90 g (3.54 mmol ) of ethyl 1-nethyl-2-

met hoxynet hyl -t hi eno[ 2. 3-d] i m dazol -5-yl -carboxylate in 30 m of

et hanol were added dropwise 5 mi of 2 N sqdium 30 hydroxide solution and
the m xture was stirred for 2 hours at”anbi ent tenperature. Then the
sol vent was distilled off in vacuo, the residue was taken up in 5 nm of
wat er and b3ts h%‘?JaJVSFQ‘?PS_LJfY O ofP -diREWAS: §Er a1 ThArghueBharBhad@7was
acidified withm®741 f420 hyrheac i istmeiid, waeokednifab8r sh& 360 andothe

precipitated s are filtered off. Yiel d; ,0.50 63% of theory)
163 - S End Gldadd $exs madeg fhEn8hiRe oPFaG L Fae| Earned
9:1 + a few drwgs Dilteetd ofdtiat)ld washe@WiBN208EhyPahe 2601 oride . Mbls6

spectrum €M 2326 . .

1- Met hyl - Zfsrre:fhialx‘yrr.et%iﬁst rﬁvéirﬁ)off.tffid I ‘r’r’PdS?& i:}E}?yp—aSldue %%?%%&?/‘?i%as

aci d- N- pheny| -BeqiLifgd Huax yahamoratpossl {afugénium oxidespeetshylend 0.50 ¢
(2.2 mol ) of chl_f&tifaé[e%hanol_ = 90:10 to 85:15). o

met hoxynet hyl -t hi_e £¥%§,3-d i m dazol -5-yl -carboxylic acid in 10 20 m of

met hyl ene chlgﬁﬁﬁél M Bed i #hof. bhePrYs: 2 27 mmmol ) of thionyl
chloride and mgf wade f ar. 480 (BindtaSgel; me€Hyl&fe W Ty {ddR iSOl d
gradual |y di ssol ved. After distillation of the Iiquid conponents the
crude proH%ctﬂm%Q taken up twice nore in nethylene chloride. After the
15 solvent h@%HQ%@?o%|thQab@Q once nore the crude acid chl ori de was
taken up in 20 m "of tetrahydrofuran and added dropwi se to a m xture
of . 0; 42 g (2. Blag@blspeetrum: (M) ¢2=nmespoxycarbonylethyl)aniline and 0.92 m
(6 mmol) of triethylamine in 30 m of tetrahydrofuran. After 16
hours' 20 stirring at 50[err]C the solvent was elimnated and the crude
product obt ai red4wiiydpoxiineetdyby2 ehe oivadproeiaipfl- I -sid sl - imieicl areidh\d ene
chl ori de/gat ha ; j '

0.47 (silica

imidazole
A mixture of 7.1 g (50 mmol) of 4-hydroxymethyl-2-
methoxymethylimidazole, 3.0 g (53 mmol) of powdered
potassium hydroxide and 3.4 ml (0.55 mmol) of methyl iodide

20 was heated to 50°C in 100 ml of dimethylformamide for 4
hours (analogously to I. Sinclair et al., J. Med. Chem.,
29, 1986, 261). Then the solvent was distilled off in vacuo

and the crude product purified by column chromatography
, (aluminium oxide; methylene chloride/ethanol = 99:1 to
~ 25 95:5).

Yield: 6.1 g (78 % of theory; 1:1 mixture of the two

regioisomers)
Rf value: 0.32 (silica gel; methylene chloride/ethanol =
19:1)

30
d) 5-Chloro-4-hydroxymethyl-2-methoxymethyl-1-methyl -

imidazole

A 1:1 mixture of 7.7 g (49 mmol) of 4-hydroxymethyl-

2-methoxymethyl-1-methyl-imidazole and 5-hydroxymethyl-
35 2-methoxymethyl-l-methyl-imidazole and 7.3 g (55 mmol) of

N-chloro-succinimide was heated to 50°C in 48 ml of

ethylene glycol monoethylether and 70 ml of dioxan for 10



i) 1-Methyl-2-(N-4-cyanophenyl am nonet hyl) -

t hi eno[ 2. 3-d] i m dazol - 5-yl - carboxyl i c aci d- N-phenyl - N- ( 2-

met hoxycar bonyI ethyl)-amde 30 To a solution of 0.73 g (1.88 nmol) of

1- net hyl - nmet hoxynet hyl -t hi eno[ 2. 3- diég dazol -5-yl -carboxylic acid-N
phenyl - N—(2 nmet hoxycar bonyl et hyl ) - am de in m of met hyl ene chl ori de
wer e added dro vmse at 5% ]C2.9mM (2 of a 1-nolar solution
of boron tribr f?luﬁé i A0S tﬁ?ﬂgﬁétcﬂ?%r‘ﬂ%‘:ﬂﬁ?ﬁ‘%r"ﬁ% Hopasuos@ang ithe at

anbi ent te t f sat rated
sodi um hydr oge%gr%b%%gsgggoghﬁﬂgd %?P%ﬁ%:% agﬁépmgglﬁ H
- 164 - gebhvacse shiorddedathanel soddlmd did (FHatld are hbltlaanedtheThe

filtrate was nhé@dlewlhalig} Blhref « N s b d&&propyl am ne and 0.43 g
(3.64 mmol)_ of Then met hyl ene chl ori de was

Y 35 nobenzo itrile,
distilled otf FAStEcud; 4t fe (PBskaRE € %O’Eiﬂtlal ned was heated to 50[err]C for
1 hour and thenft halue orgei dual ical yeni werhyiesid |d1ﬁ‘€|)x<ifiﬁa/leﬁh&ﬂémo— After

chr omat ography silica gel; nethylene chloridel/ethanol = 99:1 to 97:3)
a yel | ow oi | *dbt ai ned which sl owly solidified. 10 Yield: 0.37 g
(42% of theory) Rf value: 0.29 (silica gel; nethylene chloride/ethanol
= 50:1 + a L d i)

1- Met hyl - 2- [ N-€

thlheno[ 2. Ig—od] : mdolls el:h(rjdaf)Wchgﬂj-clL-lﬁyrai@xykne Nhe2-2-

t

T ety - 2o ( 1T CHOATRELERL T AR o1 € 68860 3 S0 Ay ik th 0P 05

car bpxyl ic acief hln@hlemnw<¢lzl¢uetd&)@nhratto¢wce&lw1r) iawedeal manganeseérred
in0 nl of ethanplasalasal S f,pyédroo%z‘ a tor8fl 8 Be1hohoP) NORES, f'liSt

at O[err]C t hen Iater at anbi en rature un
mat eri al coul dPers theeinqrganisy Q%Wq%ema@hﬁé#ﬁﬁﬁgﬂapﬁﬁ tm@nsoh%ent

sol vent was waﬁiélirhizﬁtéli farfd thdTRothideMp3Lakk] QbEéEHeHeWE§rfﬁP£ﬁert he
011y 25 151, 188 LSHILP oy B! IR ILR ELNAN01 and i xed
Yield: 3.0 g (89 % of theory),
Rf value: 0.44 (silica gel; methylene chloride/ethanol =
50:1)
20



with 1.1 g of ammoni um carbonate. After 18 hours the sol vent was

distilled off in vacuo and the crude product was purified by

chromat ography (silica gel; nethylene chloride/ethanol = 9:1 to 4:1).

30 Yield : 57 %of theory C26H2BN6CBS, £504. 62) Rf value: 0.21

(silica gel; nethylene chloride/ethanol = 4:1 + a few drops of acetic
[ t + = 505 35

?ﬁLﬂlNa)++EEAzg§S%t%§ C1[%gkh§¥%gqmethoxymethyl-thieno[2.}n§gimidazol-s_

Exanpl e 159 yl-carbiifiwke2- [ N (4- anmi di nophenyl ) am nonet hyl ] -

t hi 2.3-d]imd - 53yl -carboxylic aci d- henyl -N-(2-, 5
hyh?gggcarboL;ﬁ%E%;&%?§§¥He92§8?5%%l%ﬁé&ﬁp gtﬁ%x*%%ﬁ%ﬂéglgﬁaﬁ3§8ﬁkly to
Exanpl e 2 from3flnmeghyl72mMpl (df sodium) in 15 ml of ethanol wege added

i di henyl ' hyl L-1.hi epof 2,.3-d} i m daz -yl - . rboxylic
gg}d[Rthggil2%?§§92F%0¥9%a& Qﬁg[eﬁ%&l?%éﬁ%%@-Q%B%Q#%&rSgﬁPgiyﬁgiékﬁ‘sodium
hydr oxi de sol ufifs8r 1 hoyrepHirgbngsaf anuimnt tempe@asMZANBOSSg(476. 56)

Rf val ue: 0. 36 (gRevamses 8ba§ec1§ié>£&ﬁ4%xn@l}-&;-ﬁ&miwathyl-%-methyl-
+ 5 %saline solutlonl 15 _EKA mass spectrum (M+H) + =747
(MeNa) + = 49g9imidazole in 20 ml of absolgqﬁgﬂgyppl yspe addedEgaﬁppbelao

20 1- Met hyhift{iNe( wasnhehte@henydg4di GiRilkgol=ay Bexal.i fadofNet al.,
gh?hé?ﬁ;gﬂg%L:gr?ﬁégﬁbkBQgPyﬁéﬁtfgbf¥ggngﬁrqg%%te&4g%3i After 5 hours

the solvent was distilled off, the residue was taken up in

50 ml of methyiene chloride and washed with 20 ml of water.

N The aqueous phase was washed again with 20 ml of methylene
chloride and then the combined organic phases were dried

15 with sodium sulphate. After removal of the solvent in vacuo

the crude product obtained was purified by column
chromatography (aluminium oxide; methylene chloride).
Yield: 1.0 g (46 % of theory),

Rf value: 0.48 (silica gel; methylene chloride/ethanol =

20 50:1)
C11H14N203S (254.31)

EKA mass spectrum: (M+H)+t = 255
(M+Na)+ = 277

s 25 g) 1-Methyl-2-methoxymethyl-thieno[2.3-d]imidazol-5-yl-
carboxylic acid
To a solution of 0.90 g (3.54 mmol) of ethyl 1-methyl-2-
methoxymethyl-thieno[2.3-d] imidazol-5-yl-carboxylate in 30
ml of ethanol were added dropwise 5 ml of 2 N sodium
30 hydroxide solution and the mixture was stirred for 2 hours
at ambient temperature. Then the solvent was distilled off

in vacuo, the residue was taken up in 5 ml of water and

washed with 10 ml of diethylether. The aqueous phase was

acidified with 6 ml of 2N hydrochloric acid, cooled to 0°C
35 and the precipitated crystals are filtered off.

Yield: 0.50 g (63% of theory)



25 a) 1-Methyl-3-[N-(4-cyanophenyl)thionet hyl | -qui noxalin-2-

on- 6-yl - carboxylic aci d-N phenyl - N-( 2- nmet hoxycar bonyl et hyl ) - am de

A solution of 2.5 g (7.6 mmol) of 3-am no-4-nethyl am no- benzoi c

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl )- argzde and 30 2.4 g (9.6 mmol) of

et hyl 3-(4-cyanopheny|)thio 2- 0X0- propionate were heated to boiling in
50 ml of ethang e ter S nt he crude
pr oduct obt |ned Tas purP*%%gﬁ y rona o ap y% 10? ga9 ﬁ ol "E

met hyl ene chl 09ide).a 3few Ydedsl df Gdgeti40 did) theory), Rf val ue: 0.63

(silica gel; c/ t 90:10: 1)
- 166 - E% ﬁé hg?yg %ﬁl(4-an1d|nophenyl)thlonethyl] qui noxal i n- 2-
on- 6-yl - carboxyld e gﬁé%&%ﬁ&ﬁﬁ? I+ N ( éethoxycarbonylethyl)

e r

am de- hydrochl orid epared anal’ogously to Exanple 1 from
1- met hyl - 35[ N- ( 4-
CyanOPheny|)tfhﬁnﬁﬂﬁéﬂﬂyluﬁIMBEHdﬁ}ﬁ%t“Qlathheﬁéﬁ 0§y HQm dazol 5-yl-

aci d- N- phenyl - (2-ethoxycarbony|eth{l -am de an ano
hydrochl ori ¢ &33ROMRERACILAN - PAKRY LR BEREOY A 7l D3ama ¢
theory, 10 Caaswdﬁ@f!ss.drﬁf& @As0 g (2. Bfmmauweofoﬂéeéﬁ 1L a gel et hyl

acet at e/ et hang /%oxymeq:hyl thlmg(z[&)g g %glédiigoF 5- g%( ect ngaé:{\gl_:?n

544
3- Met hyl - 20[ 2-204-melnicdh mepitigeineetcylblride was mixed with 2.0 ml (3.2 g,

Lpﬁgg;gg}bgns} % ﬁﬂy 1nan<%fg{e}§%glga ¥ 6,366 02haPRERYbE (for 200 minutes,
during which tlme the solid gradually dissolved. After
distillation of the liquid components the crude product was
taken up twice more in methylene chloride. After the

15 solvent had been eliminated once more the crude acid
chloride was taken up in 20 ml of tetrahydrofuran and added
dropwise to a mixture of 0.42 g (2.3 mmol) of
N- (2-methoxycarbonylethyl)aniline and 0.92 ml (6.6 mmol) of
triethylamine in 30 ml of tetrahydrofuran. After 16 hours'

20 stirring at 50°C the solvent was eliminated and the crude
product obtained was purified by chromatography (silica
gel; methylene chloride/ethanol = 100:1).

Yield: 0.66 g (77% of theory),
Rf value: 0.47 (silica gel; methylene chloride/ethanol =

N 25  19:1)

i) 1-Methyl-2-(N-4-cyanophenylaminomethyl) -

thieno[2.3-d]limidazol-5-~

methoxycarbonylethyl) -amide

300 To a solution of 0.73 g (1.88 mmol) of 1-methyl-2-
methoxymethyl-thieno{2.3-d]imidazol-5-yl-carboxylic acid-N-
phenyl -N-~ (2-methoxycarbonylethyl)-amide in 30 ml of
methylene chloride were added dropwise at 5°C 2.9 ml (2.9
mmol) of a 1-molar solution of boron tribromide in

35 methylene chloride. After 16 hours' stirring at ambient
temperature the mixture was washed with 20 ml of saturated
sodium hydrogen carbonate solution, the organic phase was



a) 3-Methyl-2-- [2-(4-cyanophenyl)ethyll -

I m dazo[l.2-a] pyridin-7-yl-carboxylic acid-N phenyl-N(2-

et hoxycarbonyl ethyl)-amde 25 1.4 g (4.6 mol) of

3- et hyl - 2-[ 2- (4- cyanophenyl ) et hyl ] -

i m dazo[ 1. 2-a] pyridin-7-yl - car boxylic aci dl?‘br”epar ed from

4- br ono- 1- (4- cyanophenyl ) - 1- pent en- 3-one and net hyl 2-

ani nopyri di ne- 2€ParBERF aifér afElegoustrly sedium @a{lahaéeetand fidteregenthe

Pharm Bull. 1992tr48e &éa4m1§33)wwme1z§u§pamme’ﬁyu @11@0@5&09 1bhiaay!

hiori de and heat b f h tl Af t
Che.thi onyl chRGF e thad (- SREBROH <2f |4 R gbaRordtrd en OPFRechRs

di ssol ved i n lmemhyleneothbyride measv diwidl oy Jif tievapwo, f that remand at
Oferr]C m xed with 1.0g (5.2 mmol) of N-(2- ethoxycarbonyl et hyl) -
(2

ani | i ne. Af% er oPtrdpedt Nassheaeed YWRSSUIGtHen dd her, apde then” £BS| due was

taken up in 30rBkighaMeLBYVERE & adigter 1 MABREE in WHdub.lafbkrof 1N
hydrochl oric acid and dried with sodi um

- 167 - shirphategraphyr (dikicd |gel omeaithtllemes chlomtideddthanol =
chromat ogr aphy 964 | t:839§le£) %ét{z’i&?eoﬁ"v%[é defeetiharolni B slowlg? 29 a

brown oil was obt ai ned 1.48 (64 % of theory) val ue:
0.73 (silica gePligifiyedacet at e/ et hanol /ammnl a = 90

: 1_0d1) N 120 I ?leigw‘?b h3"|7|§ [@zbi Ao?rm;aaqphenyl ) et hyI ]-
i mi dazofl.2-al pyri - car ic aci
et hoxycar bonyl EnYRy¥am ez%yfﬁﬁ’oﬁ?r/ﬁ%rqegé met Ele Fg&gﬁﬁgfegﬁlz)ﬁ@?9lt o

le 1 fron15§ iTEIfhéUf@w[é’rcﬁ f
cyé'rr"rrgphenyl yethyl]-im dazo[ 1. f%]%yra}“a“.“’ﬁ”?’" JI car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and et hanolic
hydrochl oric agjdi- Iqéﬂ@y\plza[w- aqnmdirﬁ@ﬂfe&grlah&unbﬁetﬁyﬂ:n d: 62 % of

ggg? at e/ etlﬁ:'anof?#;‘3 %3 7i“§£a%%f]zl'5§§51v%a% 1ﬁ’§s§%|§l8|e@t pliFe y%%&%é“: 498
20 Exanpl eeth@xycarbonylethyl) -amide-hydrochloride
0.38 g (0.80 mmol} of 1-methyl-2-(N-4-
cyanophenylaminomethyl) -thieno[2.3-d] imidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide
20 were stirred in 40 ml of ethanol saturated with hydrogen
chloride for 5 hours first at 0°C, then later at ambient
temperature until no more starting material could be
detected by thin layer chromatography. Then the solvent was
distilled off at a maximum 28°C bath temperature, the oily
s 25 residue was taken up in 40 ml of absolute ethanol and mixed
with 1.1 g of ammonium carbonate. After 18 hours the
solvent was distilled off in vacuo and the crude product

was purified by chromatography (silica gel; methylene
chloride/ethanol = 9:1 to 4:1).

30 Yield : 57 % of theory
Co6HgNgO3S (504.62)
Rf value: 0.21 (silica gel; methylene chloride/ethanol =
4:1 + a few drops of acetic acid)
EKA mass spectrum: (M+H)* = 505

35 (M+H+Na) *+ = 264



3- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] -

I m dazo[ 1. 2-a] pyridin-7-yl-carboxylic acid-N phenyl-N(2- 25

hydr oxycar bonyl et hyl ) - am de- hydr ochl ori de Prepared anal ogously to
Example 2 from 3-net hyl - 2-[ 2- (4-

am di nophenyl ) et hyl ] -i nmi dazo[ 1. 2-a] pyri di A63-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de 30 and sodi um

hydr oxi de sol \Bxtample 1591 eld: 92 % of theory, C27H27N5C3 (469. 55)
Rf value: 0.19 (silica gel; ethyl acet at e/ et hanol /amonia =
50:45:5) 35 EKA nass spectrum ( MHH) + = 470

( M+Na) + 492-Methyl-2- [N- (4-amidinophenyl)aminomethyll- 168 -

E%tg“;;:+ = 2%§yg ol2.,3- %%}mlqazol <5-y1- -carbokW E&NG2 1d- K- BHEny/1 -N- (2-

1- Met hyl - 25[Nmrm>tﬁarﬁﬁﬂmﬂﬁt)hy&m ﬁ@ﬁcﬁltehmirﬁéhipmégzm
5-yl -carboxylic acid- N-phenyl N-[ ( N- et hoxycar bonyl et hyl -

nmet hyl ) - 2- am noe e di hydrochl_ori d 1U Pr epar e nal ogousTy t
Baml & 250 FOABRARE FIAPGONSLY. to Bxample o £rom SRR RO

cyanophenyl ) - ammmﬂnd lb@lﬁﬁmmahgﬂ.i 5thh.eﬁaI{bOXydi] tmidazol-5-yl-

aci d- N- phenyl t.ho Iet oe am de
and ethanollcqﬁﬁﬁéﬁﬁ%%ﬁé% g%ld gpﬁénol HX%}%%%%prﬁeéEQ{k”é§@ﬁ4
Yi el d: 80190 othydmwhioride EROHEPNI0B bﬁéﬁoﬁ}de soRitieue: 0.24 (silica
gel; dichl ororﬁeliwelsrgetgﬁ%rfolthgo%'yl) EKA mass spectrum (MH) + =
556 ’ ‘

. Cp4qHogNgO3S (476.56)

Rf value: 0.36 (Reversed Phase silica gel RP-8; methanol
+ 5 % saline solution)
15 EKA mass spectrum: (M+H)* = 477
(M+Na) * = 499
(M+2Na) t+ = 250
Example 160
20
1-Methyl-3-[N- (4-amidinophenyl) thiomethyl] -~quinoxalin-2-on-
6-yl-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

25 a) 1-Methyl-3-[N-(4-cyanophenyl)thiomethyl] -quinoxalin-2-
on-6-yl-carboxylic acid-N-phenyl-N-(2-
methoxycarbonylethyl) -amide
A solution of 2.5 g (7.6 mmol) of 3-amino-4-methylamino-
benzoic acid-N-phenyl-N- (2-methoxycarbonylethyl)-amide and

30 2.4 g (9.6 mmol) of ethyl 3- (4-cyanophenyl) thio-2-oxo-
propionate were heated to boiling in 50 ml of ethanol for
30 minutes. After removal of the solvent the crude product
obtained was purified by chromatography {(silica gel;
methylene chloride).

35 Yield: 1.6 g (40 % of theory},

Rf value: 0.63 (silica gel; EtOAc/EtOH/ammonia = 90:10:1)



20 (MrH+Na) ++ = 289. 8

(Mr2H) ++ = 278.8 Exanpl e 164 25

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N—phenyI-N—[(N—hydrpxyg@rponylethyI-N-

met hyl ) - 2- am noet hyl ] - am de- hydr ochl ori de Prepared anal ogously to
Exanple 26 from 1-nethyl-2-[N-(4- 30

an di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢

aci d- N-phenyl - b [ {AMet hoxygarRony | kg ndpreiy viridmethyl] -quinoxalin-2-
am noet hyl ] - am_ de-.di ydroghl oride and sodi um h){\glrom de sol ution,

Yiel d: 79 % of °PRéory. €35 O’@ég’rrés?xﬁ' -Nphenyl -N- (2-ethoxycarbonylethyl) -
- 169 - amideRhydabakloHid@ (Reversed Phase silica gel RP-18;
Moo o | O 20B28Har88! ARE1SELIRID LS Bhaliple) 2 5 TRRRCRETESTIR (oM
(Mr2H) ) + = 2e¥agophenyl Exhhphet s -quinoxblNm-2yon2 6 -fAl-carboxylic

(4-am di nophenyk) daiL 88 it ] ' 'é%¥gy - ylL-carb | .
acid-N—phenyl-gpég_h gr%ﬁ%?ﬁ@pﬁ%pyigfgh1 e-nyl%Qﬁggpo%ﬁﬁg%igé& sEhanolic
Prepared from BYHEPRRH 0Di¢ NG id arftdiaisghemd Amawnivmecaybpnate.

benzi m dazol - Syyetrgardoxyl o€ edskN- phenyl - N- (3- benzyl oxy- 15

n-propyl)-%pidg- dr cﬂé rhge q% hydr ogenati on over pal | adi um char coal
(10% at 3o%ar 6@% %r $ir®*)and at anbi ent tenperature.

Rf value: 0.25 ‘(silica gel; ethyl acetate/ethanol/ammonia

= 50:45:5)

EKA mass spectrum: (M+H)+* = 544

(M+Na)t = 566
15

Example 161

3-Methyl-2-[2- (4-amidinophenyl)ethyl] -
imidazo{1.2-a]pyridin-7-yl-carboxylic acid-N-phenyl-N- (2-
20 ethoxycarbonylethyl) -amide-hydrochloride

a) 3-Methyl-2-[2- (4-cyanophenyl)ethyl] -

ethoxycarbonylethyl) -amide
N 25 1.4 g (4.6 mmol) of 3-methyl-2-[2-(4-cyanophenyl)ethyl] -
imidazo([1.2-alpyridin-7-yl-carboxylic acid (prepared from

4-bromo-1- (4-cyanophenyl) -1-penten-3-one and methyl 2-
aminopyridine-4-carboxylate analogously to Y. Katsura et
al. Chem. Pharm. Bull. 1992, 40, 1424-1438) were suspended
30 in 15 ml of thionyl chloride and heated to boiling for 1
hour until fully dissolved. After the thionyl chloride had
been distilled off the acid chloride was dissolved in 15 ml
of pyridine without any further purification and at 0°C
mixed with 1.0 g (5.2 mmol) of N-(2-ethoxycarbonylethyl) -
35 aniline. After 1 hour the solvent was distilled off, the
residue was taken up in 30 ml of methylene chloride, washed
with 15 ml of 1N hydrochloric acid and dried with sodium



Yield: 61 % of theory, C26H28N602 (456.6) 20 Rf value: 0.70 (Reversed

Phase silica gel RP-18; met hanol / 5% aqueous saline solution = 9:1)
EKA mass spectrum (M+-H) + 457 (MtH+Na) ++ =
240 - 167120 - Exanpl e 166

1- Met hyl - 2-[ N-[ 4- (N- n- hexyl oxycar bonyI anm di no) phenyl | -

33} PS;TFS hle- ]( 2b % 3 daz%%"r&‘ly' i car lll?% 3¢ fnt é?éﬁﬁ?Edaﬁﬂal ogously to
Exanpl e 26 fr crhdowmstdytaphyt I\K-siléllca gel; methylene chloride/ethanol = 0

(N-n- hexyl oxy bi)n,yl aa[n&cm}} pc;}_eln% %@tgggghhyl

benzi m dazol - I - car bo I Caci yI')-N-(2- 10

et hoxycar bonyI%t@,d) Ja{ﬁ&jeg atfch s@mfu#hlﬁ-'?éfhfém de sol ution. Yield: 97 %
of theory, g ?&2&{37 7 9 -

di chl ororret han tha(.ir\llol%szj(35 tiflica gel'ff %}gg&s}@sgggggﬁéﬁ%&h&ﬁogﬁ&mmoma 600
15 (IVHH#N&)M{)— 311 7

(Mr2H) ++ = 300. 8 (MF2Na) ++ = 322.8 Exanpl e
167 20 1 Met hyl - 2- [N—[4 (N- n- hexyl'oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - BgnA1M ; 2]~ dinpphe | - N-

(3- hydrOXy n I%QF&QQO A : : ) 2

1rrethy| 2 ) [ ~am none yl'] -
benzi ni da%BI - 2h , :
n- propyl ) -am @épax@ai dmaulo@od@bgnwl Ekample 1 from 3 -methyl-2-[2- (4-

o cyanophenyl)ethyl] -imidazo[1.2-alpyridin-7-yl-carboxylic
- acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
. 15 Yield: 62 % of theory,
CogH31N503 (497.60)
Rf value: 0.23 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)
EKA mass spectrum: (M+H)* = 498

20
Example 162
3-Methyl-2-[2- (4-amidinophenyl)ethyl] -
imidazo[1l.2-alpyridin-7-yl-carboxylic acid-N-phenyl-N-(2-
L 25 hydroxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 2 from 3-methyl-2-[2-(4-
amidinophenyl)ethyl] -imidazo[1.2-alpyridin-7-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride
30 and sodium hydroxide solution.
Yield: 92 % of theory,
Cy7H7N503 (469.55)
Rf value: 0.19 (silica gel; ethyl
acetate/ethanol/ammonia = 50:45:5)
35 EKA mass spectrum: (M+H)*t = 470
(M+Na) + 492

ti



Yield: 26 %of theory, 30 C33HA0N604 (584.7) Rf value: 0.39 (silica

gel ; dichl oronet hane/ ethanol = 9:1 ) EKA mass spectrum (M+H) + =
585 (MtH+Na) ++ = 304

(M+Na) + = 607 35 - 168 - - 171 -

Exanpl e 168

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N-(3-fl uorophéMy2H} N\t (2-= 285.7

et hoxycar bonyl et hyl ) - am de- hydr ochl grJ _ , Prepared anal ogously to
Exanpl e 25d from 1- met hyl - 2-[ N- (4- (ailia) ++ = 248

cyanophenyl) - am nonet hyl ] - benzi m dazpiny 4 - cardepxyd i c

aci d- N- (3-fl uorophenyl ) - N-(2-et hoxycarbonyl et hyl )-am de and 10 ethanolic

hydrochl ori ¢ acid, ethanol and amoni um car bonat e. Yield; 42 % of
t heory, 5 CERERPEAIGDB3(516. 6) Rf value: 0.31 (silica gel

di chl or onet hane/ net hanol = 5:1) 15 EKA nmass spectrum (MtH)+ = 517
(MFH+Na) ++ = 270 Exanpl e 169 20

1- Met hyl - 2- [ N- L4Manhyl nadp bén {4 ) areid irorpitdnst ] )-Hearinomed axdl) ~benzimidazol -
5-yl - car boxyl i §_g¢i 3Nk 4o 1€ N 13- 1 (- _N-
et hoxycar bonyl et hyl ?ané)g)éﬁ]ggér%ﬁ\gﬁgfﬁl% [(Igr gﬁ&?ggcgﬁg o %ﬁ%’f@’lt%’
Exanpl e 25d frBftivhet hydningerhyl] -zgnide-dihydrochloride

cyanophenwlg) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d-N-(4-fluorophen - NF{Z- et hoxycar pbonyl_ et hyl J-am de and
( ﬁrgpargé)ana ogougiy)éo Exaﬁéle 2 d)from 1-methyl-2- [N~ (4~

cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

-
acid-N-phenyl-N- [ (N-ethoxycarbonylethyl -N-methyl) -2-
aminoethyl}-amide and ethanolic hydrochloric acid, ethanol
15 and ammonium carbonate.
Yield: 80 % of theory,
C31H3yN503 (555.7)
Rf value: 0.24 (silica gel; dichloromethane/methanol = 4:1)
EKA mass spectrum: (M+H)*+ = 556
20 (M+H+Na)+t+ = 289.8
(M+2H) ++ = 278.8
Example 164
N

25 1-Methyl-2- [N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-phenyl-N- [ (N-hydroxycarbonylethyl-N-
methyl) -2-aminoethyl] -amide-hydrochloride

Prepared analogously to Example 26 from l-methyl-2-[N-(4-
30 amidinophenyl)-aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- [ (N-ethoxycarbonylethyl-N-methyl) -2-
aminoethyl] -amide-dihydrochloride and sodium hydroxide
solution.
Yield: 79 % of theory,
35 CygH33N703 (527.6)

N



et hanol i ¢ hydrochloric acid, ethanol and amoni um car bonat e. Yi el d:

90 % of theory, 30 C28H29FN603 (516. 6) Rf value: 0.29 (silica gel;

di chl or onet hane/ net hanol = 5: 1) EKA nmass spectrum  ( M+H) + = 517
(MrH+Na) ++ = 270 35 - 169 - - 172 -
Exanpl e 170

1- Met hyl - 2- [ N- (4- ang d'O%@Q?”%M?@Q&%‘%{{J( fh%%%msrz{llqaa gel RP-18;

5-yl -carboxylic aci [ uot Op
flwdr Oﬁyfarz bmll it hyh¢t AEhEB/5% aquediepailetheaRd108avsl ¥ ba4fxanpl e 26 from
met hy -
ani di nopheny| ) BB haa@t ATt Bahyi iMool - 5- yI= &2Bboxyl i ¢
aci d-N- (3-fl uorophenyl)-N(2- ethox%&%{gfgmhethéb§ nlde- 10 hydrochl ori de
and sodi um hydr oxi de sol ution f "t heory, C26H25FN603
(488.5) 5 Rf value: 0.13 (5|I|cg¢g§h4ﬂd|cle@qngthane/ethanol 4:1)
EKA mass spectrum (M+H) + 489 15 (N%Na)+ = 511
(M2Na) ++ = 267 Exanpl e 171 20
1- Met hyl - 2- [ N-Exdamwi eli Déphenyl ) - am nonet hyl | - benzi m dazol -
5-yl -carboxylic acid-N(4-fluorophenyl)-N(2-
hydr oxycar bonyl et hyl ) - am de
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
10 5-yl-carboxylic acid-N-phenyl-N- (3-hydroxy-n-propyl)-amide-

hydrochloride

Prepared from l-methyl-2-{N- (4-amidinophenyl) -aminomethyl] -~
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (3-benzyloxy-
15 n-propyl) -amide-hydrochloride by hydrogenation over
palladium/charcoal (10%) at 5 bar hydrogen pressure and at
ambient temperature.
Yield: 61 % of theory,
CogHogNgOy (456.6)
20 Rf value: 0.70 (Reversed Phase silica gel RP-18;
methanol /5% aqueous saline solution = 9:1)
EKA mass spectrum: (M+H)* = 457
(M+H+Na) *+ = 240

L



Prepared anal ogously to Exanple 26 from 1-nethyl-2-[N-(4- 25
am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - car boxylic

aci d- N- (4-f 1l uorophenyl)-N-(2-ethoxycarbonyl et hyl ) -am de- hydr ochl ori de
and sodi um hydr oxi de sol ution. Yield: 89 %of theory, C26H25FN603
(488.5) 30 Rf value: 0.15 (silica gel; di¢thPoronethane/ ethanol = 4:1)

EKA mass spectrum (M+H) + = 489 (M:tNa) + =
511 Example 166 (MF2Na) ++ = 267 35

- 173 - Exampl e 172

1- Met hyl - 2-[ N- (4- am di_no- 2- met hoxy- phenyl ) -am nonmet hyl ] - 5

benzi m dazol - 5-yMe¢awBoRyl Ne [4ci(l-n-Beeripxyeqrhonylanidino) phenyl] -

et hoxycar bony! effivlohedtiyde-BrazoahEgsbTes -y1 - carbtgpared dmaegousl y to
Exanpl e 25d_from 1-

cyano- 2- net ox?yﬁﬁé]gfglt’)hi(’g;‘ri%-ﬁg%%a§5Yﬁ’§E’%ﬂQY}ﬁ%I —aide 10 carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de and et hanolic
hydrochl ori ¢ agj| t han an | te. Yi,el.d: 89 T of
theory, < stpatbds PasOtyBtE EoEamele F BHYLT mesnpa ot - (€2

di chl or onet handNetihhaalyloxgcaybonylamikinaesizenypdctamimonetkyf) + = 529

(MrHtNa) ++ = ZE@nzimidazol—5~y1—carboxy1ic(&@éaﬁNtﬁ2E§y¥§dyngN~ﬁéanple 173
10 ethoxycarbonylethyl)-amide and sodium hydroxide solution.
Yield: 97 % of -theory,
C35H37N70g (599.7)

& Rf value: 0.22 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)*t = 600
15 (M+H+Na) ++ = 311.7
(M+2H) ++ = 300.8
(M+2Na) ++ = 322.8

Example 167

20
1-Methyl-2- [N- [4- (N-n-hexyloxycarbonylamidino)}phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(3-hydroxy-n-propyl) -amide

25 Prepared analogously to Example 165 from 1-methyl-2- [N-[4-
(N-n-hexyloxycarbonylamidino) phenyl] -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (3-benzyloxy-
n-propyl) ~amide by catalytic debenzylation.

Yield: 26 % of theory,

30 C33HggNgO4 (584.7)

Rf value: 0.39 (silica gel; dichloromethane/ethanol = 9:1 )

EKA mass spectrum: (M+H)*t = 585
(M+H+Na)*++ = 304
(M+Na) + = 607

35



1- Met hyl - 2-[ N-[ 4- (N- 4- et hyl benzoyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - carboxyl i c aci d-N(2-
pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de 25 Prepared anal ogously to
Exanple 90 from 1-net hyl -2-[ N-(4-

am di nophenyl ) - am nonet hyl ] - benzi m dazol - g‘ﬁl “car boxylic

aci d-N-(2-pyridyl) - N-(2 et hoxycar bonyl et hyl ) - am de- hydr ochl ori de and
4- et hyl benzoy | ERRBRII680 Yield: 64 %of theory, C36H37N704 (631.7)
Rf value: 0.78 (silica gel; dichloronethane/ methanol = 9:1) EKA nass

= s \ Na) ++ =_327.8 35
?Bﬁ&;ggn] ihgg%ﬁéthyl-zf¥§{(4-am1d1nophenyl)—amlnometggﬁiﬁhegz1midagg%hp|e

174 1- Vs -yl - @axfdsfyi-i(d\-sheeiniz W-a8y- €aubebphani i) ne) phenyl | -

g;r?r Ing;r:s; hKI— ]( 2%’%%3 r}%%ﬂqﬁa}; lglét%?rin)é1| I gyggogh%%ﬁg?ed anal ogously to

Exanple 90 framl-nethyl-2-[N (4-

i di nophenyl ' a | »gar | (4
Z(r:nl dI nI\I-OFZGgrl)Pd%% I\I—(Z%]]ﬁod)%?car bo% E%'ﬁg}g %%1& g?&{ icrﬁe%h% h% ori dg and
benzyl chl or of fafRRenYL) -grdngmetly gd beﬂﬁwwazol chlsfwwgyl(ms 6)

Rf val ue: 0.6&disINc@-gahio @h?&@ﬂﬁthgﬂéé%iﬁéﬂ%omgeéﬂl\él) amfd@‘aﬁ?cfs
spect rum )

( MkNa) + 10(h@%?hanollcE%g%§pg sxic ?sldl R@pﬂ??lzan?ggmmonlum

(4-am di no- 2- retdbmngtenenyl ) - am nonet hyl ] -
benzinidazol-@iglaga@QOkakctﬁgggyN-phenyl-N-(2-

& CogHy9FNgO3 (516.6)
Rf value: 0.31 (silica gel; dichloromethane/methanol = 5:1)

15 EKA mass spectrum: (M+H)t = 517
(M+H+Na)*t = 270

Example 169

20 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N- (4-fluorophenyl) -N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2- [N- (4-
e 25 cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N- (4-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide and

ethanolic hydrochloric acid, ethanol and ammonium

carbonate.

Yield: 90 % of theory,

30 CogHygFNgO3 (516.6)
Rf value: 0.29 (silica gel; dichloromethane/methanol = 5:1)

517
270

EKA mass spectrum: (M+H)*
(M+H+Na) *+

]
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hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from
1-nmet hyl -2-[N-(4- 25

am di no- 2- net hoxy- phenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - anigg hydr ochl ori de and sodi um
hydr oxi de sol uti on. Yield: 71 % of theory, C27H28N604 (500.6) 30

Rf value: 0.15 Sl|i el ; dichl oronet hane/ et hanol = 4:1) EKA mass
spectrum (NHﬁ%ﬁ—E———JiQ (MtNa) + = 523
(Mt2Na) ++ = 273 - 175 - Exanpl e
176 1- Meth dlno he, o]

benzi ni dazol - E %Ig%ygo%yﬂpc c?ﬂlﬁﬁ?ﬁg %@%@?éﬁ 1R hdazo1 -

ethoxycarbonylétwﬁkpaabpdylhydaom&+nfKﬁefluoroph%mqﬁaﬁﬁu(analogously to
Exanpl e 25¢ fr gy % cQ¥£oa igkﬁﬁ11- ide
enyl) ]-

cyano- 2- net hoxy-p onet BeRzi mi dazol - 5-yl - carboxylic
aci d-N-(2-pyridyl)- hL(?-PThoxvcarbonvlethvl)- 10 am de and ethanolic

hydrochl oric agid a@éaaaﬁlal @W%Lm mplé dO%%Erﬁl methg’llebd (N8 (4% Of
t heory, C28H3§N704 g val ye: 0.16 (silica
di chl or omet han@PafhaRBhReR lﬁmlﬁﬁweﬁﬂﬁﬂrnﬁﬁ?%ﬁﬂ%ﬁﬁ%ﬁ%‘5CM#HF$rb°5¥®lC

- 176 - acid-N- (3-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 97 % of .theory,
CogHysFNgO3 (488.5)

& Rf value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)*t = 489
15 (M+Na) + = 511
(M+2Na)++ = 267

Example 171

20 1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N- (4-fluorophenyl) -N- (2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-methyl-2-[N-{(4-
S 25 amidinophenyl) -aminomethyl]-benzimidazol-5-yl-carboxylic
acid-N- (4-fluorophenyl) -N- {(2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.
Yield: 89 % of theory,
CogHo5FNgO3 (488.5)
30 Rf value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 489
(M+Na)* = 511
(M+2Na) t+ = 267

35



Exampl e 177 1- Met hyl - 2-[ N- (4- am di no- 2- et hoxy- phenyl ) - am nonet hyl ] -
benzi m dazol -5-yl -carboxylic acid-N-(2-pyridyl)-N(2- 5

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from
1- et hyl - 2-[ N- (4- 73 -

am di no- 2- met hoxy- phenyl ) - an1nonethy|f-%enzinidazoI-S-yI- car boxylic
aci d-N-(2-pyridyl)-N(2-ethoxycarbonylethyl)- 10 am de-hydrochl oride and
sodi um hydr oxi de sol ution. Yield: 78 % of theory, C26H27N704
(501.6) Examifleval’@e: 0.12 (silica gel; dichloronethane/ethanol = 4:1)
EKA mass spectrum (MtH)+ = 502 15 Exanpl e 178

1- Met hyl - 2-[ N-[ 4- (N- benzyl oxycar bonyl am di no) phenyl ] - am no-
met hyl ] - bénMefbydz@l--[5-yh-eni Bdrg| R emathox - pReqyl ) chindhe t21] -
(2-hyds Oxlbﬁﬁr'zliﬂﬁ%ila%%)liwbi)-yﬁ”bQ?boxyl1cPﬁ@P&rﬁdpﬁé}@P—%?uéjy to Exanple 104

from 1-met
(N-benzy|8%%@&WE@H?P&N#&FHB}bhéﬁy¢$ -hysirepkt eride
benzi m dazol - 5-yl -carboxylic acid-N(2-pyridyl)-N(2- 25

et hoxycar honylet yI m nd soalun1 droxi gde sof ution. Yieid. 62 %
of theory? epar Tiﬁ@guf Yote)Exampig 4od jfrom Lenetdivli-2y [ (4-
dlchloroneyhaneﬂnméhhbﬂy phénit) ) amln&matmyE¥Lbanxmmﬂaazoﬂ!@tﬁﬂt = 606

(AAF#akb)garbgggllc acid- ﬁ pﬁbﬁyl N- (2 é¥£?§%§ﬁ5bEPYle§§¥§)gamlde
( MrH+Na) +and gthagolic hydrochloric acid, etHaveZNand+ ammoddmm/ 35

- 177 - carbonate.
b Yield: 89 % of theory,
CogH39NgO4 (528.6)
15 Rf¢ value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)*t = 529
(M+H+Na)*+ = 276
{M+2H) ++ = 265

20 Example 173

1-Methyl-2-[N-[4- (N-4-ethylbenzoylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-ethoxycarbonylethyl) -amide

w25

Prepared analogously to Example 90 from 1-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and 4-ethylbenzoylchloride.

30 Yield: 64 % of theory,
C3gH37N704 (631.7)
Rf value: 0.78 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 632
327.8

(M+H+Na) ++
35 (M+Na) t = 654



Exanmpl e 179

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol -

5-yl -carboxylic acid-N phenyl -N-(3-benzyl oxy-n-propyl)- 5

am de- hydr ochl ori de Prepared anal-ogd4sl-y to Exanple 25 from

- 1-methyl -2-[ N-(4-

cyanophenyl ) - apkaenes hyd - benzi m dazol - 5-yl - carboxyl i c

aci d- N- phenyl - N- ( 3- benzyl oxy- n- propyl ) -am de and ethanolic 10 hydrochloric
aci d, ethanol and amoni um car bonat e. Yield: 61 % of theory,
C33H34N602 (54B-Methyl -2 RINvM uN-KenkS lsdiyidacdogell amd&dhd ppharyhhne/ et hanol

= 4:1) EKA, 1 o S X .
(et ++ = 785 RoncRPEE el dMEdnt s 1 adbbgtip pota-n- (2
[ 4- (N-n- hex8y| oRYEAABbhyN af? thHe)praaniignylethyl) -anide

am nonet hyl | - benzi m dazol - 5-yl - car boxyl i ¢ aci d- N- phenyl -N- 20

(3-benzy|oxy-nT‘T6E¥TgTaﬁTﬂé____—‘—Pr%FaTEd‘EﬁaTUgUU§T7‘rU‘EX3WﬁT€‘90‘fFom
1-nethy|-2-[N—F§§p ed analogously to Example 90 from l-methyl-2-[N- (4-

ani gi nopﬂeny: )aﬁﬁlﬂiﬂﬁ@ﬁh&?&i}hﬁﬁﬁﬁidﬁeﬂ:&jyﬂ]-—%gyﬂzﬁﬁ\gﬂhﬁﬁﬂSCyl—céarboxxélich |
aci d- N- phenyl - N- ¢ 3- hen oXYs.n-Ppr.op - am_de- ro ride_25. and n- hexy
chl or of or mat e. acgé-@i— é%%?yr%d&%‘l\?’t %’Jeoer oxyca Bﬁzgklg@l?(%‘?}f%j Rf

val ue: 0.48 (shydrachbdride cdnd rarstiamdleriofoonatey: 1) EKA nass
spectrum (M 214, g1 $75¢ 30, (MrH+Na) ++ = 349
(MrNa) + = 697 $75¢ Sheory, (MFK)+ = 713
- 178 - C3s5H3sNERanpf 33 181
U Rf value: 0.60 (silica gel; dichloromethane/methancl = 9:1)
EKA mass spectrum: (M+H)*t = 634
15 (M+H+Na) *+ = 328.8
(M+Na) * = 656
Example 175

20 1-Methyl-2-[N- (4-amidino-2-methoxy-phenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from 1l-methyl-2-[N-(4-
o 25 amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-y1l-

carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-

hydrochloride and sodium hydroxide solution.

Yield: 71 % of theory,

Co7HogNgO4 (500.6)

30 Rg value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass sgspectrum: (M+H)* = 501
(M+Na) *+ = 523
(M+2Na) ++ = 273



3- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] -

i m dazo[ 1. 2-al pyridi n-7-yl -carboxylic acid-N(2-pyridyl)-N 5

(2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de Pr epar ed

anal ogously to Exanple 1 from 3-nethyl -2-] 7%

cyanophenyl ) et hyl ] -i m dazo[ 1. 2-a] pyri di n-7=-yT - car boxyl i ¢

aci d-N-(2- pyri dél ) - N (2- met hoxycar bonyl et hyl ) - am de- 10

hydr ochl ori de 6 ¢ hydrochloric acid, ethanol and

anmoni um car bonat e. Yield: 53 % of theory, C28H30N6O 3 (498. 59)

Rf I . 0.42 | h [ et.h | /
) ualue 0.2 (5 hog gl Sl et Lt BnDILANIAN Svsnomecrydd -

(M+2Na) ++ = 2Benzimidazol-5-yl- carboxyllc ar.:1d N- (MdyaNadyldd -N-2@%

(M+2H) ++ =25

Vet byl - 2.7 ErbervgarsSoyretiyib-onidd & difonide

benzi m dazol -5-vyl -carboxylic acid-N-(2-pyrij dvI )-N-(2- 25

P?/g%())iy(r:rg{ E;Pylﬁfe?)\ﬁlr)adaghg‘iogously to ExafpBPHKH AR a0ty 19 -Fxamale 26
2-[ N ( 3- cyanopVVP@Pnzﬁﬂ‘?FP@&ﬁrﬁbﬁﬁY%M?qu‘ﬁﬂéz”&efl?lﬂldaml 5-yl-
carboxylic aci daNpoiyRYE ﬂ}éhh N=(2- byﬂi&yywbm%tﬂi darbonylet&g}l)am de

and sodi um hydroxi de s

I'u | d: %
C24H24N803HQ 473Mafie and et anth°v%Y‘Eﬂé°°}61%ll”7ﬁt 'S ee&qﬁ?é’ge pies PRgOgdjm

RP- 8; met hanol E5%bonate. saline solution = 1:1)
35 EKA mass spegt UM, ( Whk* i Redss,
e CogH31N704 (529.6)

Rf value: 0.16 (silica gel; dichloromethane/ethanol = 4:1)

15 EKA mass spectrum: (M+H)* = 530



- 179 - Exanpl e 183

1- Met hyl - 2- [ N- [ 4- (N- hydr oxyl am di no) phenyl ] - am nonet hyl ] -
benzi m dazol - 5-yl - carboxylic acid-N-(2-pyridyl)-N[2- 5
(et hansul phonyl am nocar bonyl ) -et hyl ] - am df’BG a.

1- Met hyl - 2-[ N- (4- cyanophenyi ) - ami nonet hyT | enzi m dazol -

5-yl-carboxylig acid-N-(2-pyridyl)-N[2-

(et hanesul phoﬁ?—?ﬂ-ﬁiﬁe%él’ bonyl )-ethyl]-amde 10 2.0 g (4.5 mmol) of

1- net hyl - 2-[ N- (4- cyanophenyl ) -

am nonet hyl ] - ben z9l 0

N-(2-pyridyl)- El-l%g}%ggrgx aﬂbony{% r%’ % “é%chd)@cyar?&le@y% 6\m1nome(.£1y}]mm|)
of carbonyl di |henazmi@amle5ch/bs©¢rmxyh®(}iqﬂd N- (2-pyrtieydahW¥dr(@f-ur an and
5 m of dingt huyapégygéggogﬁgee@l plddifd for 30 minutes at ambient

tenperature and for ours at 90[err]C. In parallel 0.55 g (5.8 mmol)

of met hansul phonic acid am de and 028 g (5 8 nmmol) of sodium
hydride were spsggased aﬂaﬂégcsﬂs Aﬁglﬁé)rzrcamx% Qnﬂlethyl stipgred_for 2
sus i on was ded at anbi ent

hours at anbi ent erature. n t n

tenperature t ot hém ZT‘E??%%&‘?RY AHRAsERY, Aﬁt?@nﬂmﬁéélzglaﬁ “¥hbi ent
t enper ﬁt ur eI 50catbaty Inbd acﬂ@ﬂg— azi(iqdrzaiyd )t-he (pHe\tahbbt?cﬁl&bongleaﬁgm%ed to
6.8. The ut t 4x t e .de, the

conbi ned g@gané@fd%%s’ég%%@lgo drie r@ssocivlé’im g’g’ﬁhr% gﬁl REP 15Ra evapor at ed

down. The crudéiekddutd % of weweatyr,omat ographed on silica gel (nethylene
chl ori de/ et hang, gl esired fractions were conbi ned and
evapor at ed dovvni.séﬁ ’}é‘% 1( Odi';f 64( 44 % of theory), 30 C26H25N704S
(53%. 6) Rt¢ wadhse .72 (@ilices @el;; dichloronethane/sehiaodl ==491)1)
- 180 - b. 1-Methyl-2-[N-[4-(N hydroxyl am di no) phenyl| -

am nonet hyl | - e imd sk mpe -rmim:c MR i=c 58@i d- N-(2-pyridyl)

- N-[ 2- (et gansul phonyl am nocar bonyl ) - et hyl | -

Example 178
1-Methyl-2- [N- [4- (N-benzyloxycarbonylamidinoc)phenyl] -amino-

methyl] -benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-
20 {2-hydroxycarbonylethyl) -amide

Prepared analogously to Example 104 from 1l-methyl-2-[N-[4-
(N-benzyloxycarbonylamidino) phenyl] ~aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-{2-pyridyl)-N-(2-

Y 25 ethoxycarbonylethyl) -amide and sodium hydroxide solution.
Yield: 62 % of theory,
C33H31N70g (605.7)
Rf value: 0.26 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 606
30 (M+Na) + = 628
(M-H+2Na) * = 650

(M+2H) *+ = 303.8

(M+H+Na)** = 314.8

(M+2Na) +t+ = 325.7
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5 am de Prepared anal ogously to Exanple 96 from 1-nethyl -

2-[ N- (4- cyanophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic

aci d-N-(2-pyridyl)-N]2- (et hanesul phonyl am nocar bonyl ) - et hyl ] - am de
and 10 hydroxyl am ne. Yield: 27% of theory, C26H28N8CBS (564. 6)
Rf value: 0.75 (silica gel; dichloromethané’dthanol = 7:3 + 1% gl aci al
acetic acid) 15 EKA nmass spectrum (MtH)[err] = 565

(MtNa) += 587 Exammbeardfi® 184 20

1- Met hyl - 2-[ N- (5- am di no-t hi azol - 2-yl ) - am nonet hyl ] -

benzi m dazol - 5- l-C%{gﬁf lic acidﬂhh(z-gyridyl)-N-(Z- .

et hoxycar bonyl et A5G ZreNn/d-avPdpraaenyl) - api pome ey Hirdbenpsionidazad -
Exanpl e 25d fr @nyllr@idtyxylde acid-N-phenyl-N- (3-benzyloxy-n-propyl) - _
2-[N—(5-cyago-thh%qu-%ﬁyl -anngnethyl]- en2|n1dazol-5-§%- carboxylic
acid-N—(2-pyrid??ﬁfiﬁ?'-é¥%ﬂﬁ§& bonyi et hyl ) - ani de and et hanol i c
hydrochl oric acid, ethanol and amoni um car bonat e. 30 Exanple 185

1-Met hyl - 2- [ N- (%‘eiJCQg%Ld;%ﬂ%ﬂ%%ﬁ%%%@é%é@%@?ﬁﬁ%ﬁQ#_I}fﬁr_\ 1-methyl-2- [N- (4-

benzi m dazol - 5- I c-acl Py

hydr oxycar bonyl deaggnometRydbabenz tmbdagmirsi \y 1t -cambamyld 26 from
1- net hyl - il h nQ-tr Al S PR = alj t hyl . I M |-
ISV el 000 S ol B oS W

et hoxycar bbhy| SYRFOrhdRrds. Rfdfochtbrnel and awnin carhamese.de sol uti on.
Yield: 61 % of;theory,

C33H34NgOy (546.7)
Rf value: 0.19 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)*?t = 547

15 (M+H+Ng) ++
Example 180

285

1-Methyl-2- [N- [4- (N-n-hexyloxycarbonylamidino)phenyl] -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
20 (3-benzyloxy-n-propyl) -amide

Prepared analogously to Example 90 from l-methyl-2- [N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-phenyl-N- (3-benzyloxy-n-propyl) -amide-hydrochloride
7 25 and n-hexyl chloroformate.

Yield: 73 % of theory,

Cg0HgagNgO4 (674.9)

Rf value: 0.46 (silica gel; dichloromethane/ethanol = 9:1)

EKA mass spectrum: (M+H)*t = 675
30 (M+H+Na) *+ = 349
(M+Na) + = 697

(M+K} + = 713



5 Exanpl e 186 1- Met hyl - 2-[ N- (2- am di no- pyr azi n-5-yl ) -am nonet hyl ] -
benzi m dazol -5-yl -carboxylic acid-N-(2-pyridyl)-N(2-

et hoxycar bonyl et hyl ) - am de- hydrochl ori de 10 Prepared anal ogously to
Exanpl e 25d from 1-net hyl -

2-[ N- (2- cyano- pyr azi n-5-yl ) - anmi nonet hyl ] - ben2|n1dazol 5-yl - car boxylic
aci d- N-( 2- pyrldél) 22(2 et hoxycar bonyl et hyl ) - am de and et hanolic
hydrochl oric & | and ammoni um 15 carbonate. Yield: 19 % of
t heory, C25H27N9C3 (501. 6) Rf value: 0.28 (silica gel

dlchloronethan ano + 1% gl aci al etic acid) 20 EKA nass
spect r um ﬁEEﬁ e éogz (} am1d1nophé£§¥3é%hyﬂﬁ- (MrHENa) + = 262.5
Exanpl e 187 iﬁldaZG@Ih&+a2@f$&iihfﬂﬁyﬂ+uanbpx¥iﬁm-ﬁcyH}NaﬁﬂnpyEﬁdyn)—N—

benzi m dazgq| - 57yl 4

hydfgxycafbonyﬁgt E?§Q25X%$8n§%%£h$i%pareégq%k%gg%ﬁéfy to Exanple 26 from
1-met hyl - 30
5-yl - Carboxy|'ﬁréﬁéﬂé&*éﬁéiﬁﬁéﬁbﬂﬂ - (@ample 1 from 3- methyl -2-[2-(4-

et hoxycar bonyl et hyl ) - am de- q¥drochlor|de and sodi ym hydr oxj de sol uti on.
Yi el d: 11 % SYaRPRReRyllet [@4232dpyridin-7-yl-carboxylic
- 182 - Eeiqauez- ﬁ&ﬁiﬁjiﬁﬂuﬁcﬁahéﬂmwxycarbbﬁglgehyEP 8ni&&% sal i ne

SO'Ution/q%thaﬂgﬁrébﬁiégide and ethanolic hydrochloric acid, ethanol and
ammonium carbonate.
Yield: 53 % of theory,
e C2gH30NgO3 (498.59)

Rf value: 0.42 (silica gel; ethyl acetate/ethanol/ammonia

15 = 50:45:5)
EKA mass spectrum: (M+H)* = 499
(M+2Na) t+ = 272
(M+H+Na)**+ = 261
(M+2H) ++ = 250
20

Example 182

1-Methyl-2- (N- (3-amidino-pyridin-6-yl) -aminomethyl] -
_ benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-(2-
had 25 hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from 1l-methyl-

2- [N- (3~cyanopyridin-6-yl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N- (2-pyridyl)-N- (2-hydroxycarbonylethyl) -
30 amide and sodium hydroxide solution.

Yield: 40 % of theory,

Cp4Ho4NgO3 (472.9)

Rf value: 0.67 (Reversed Phase silica gel RP-8; methanol/5%

saline solution = 1:1)

35 EKA mass spectrum: (M+H)* = 473



EKA mass spectrum ( MtH) + = 474 (MtH+Na) + =
496. 6 Exanpl e 188

1- Met hyl - 2-[ 2-[ 4- (N- n- hexyl oxycar bonyl am di no) phenyl ] -

et hyl ] - benzi m dazol - 5-yl - carboxylic aci d_Nyggenyl -N-[2- 10

(1Htetrazol -5-yl)-ethyl]-am de Prepared anal ogously to Exanple 90

from 1-net hyl 4-
anldlnophenyl)%%%ﬁgﬁT—ﬁé%§ln1dazo| 5-yl -carboxylic acid-

N- phenyl - N-[ 2- (IF#tetrazoI 5- yI) ethyl]-am de and n-hexyl 15
chloroformate. ¢ _y ng%p ; . _
1- Methyl -2-[ N 2 net xy n- penybnggPﬁgla?ldl%P%RPegﬁ}] -aminomethyl]
phenyl ) - ami no imigegalmSdaiorasbokyt de bagidi 8- &2ipymNdyl) -N- [2-

phenyl - “F(25€trﬁﬁ@ﬂﬁ@ﬂ@%ﬁbh%hg¥bhiﬁsbgﬁbonyl) -EEopey edhigpal ogously to

Exanpl e 90 from 1-net hyl
amni di no-2- net h - lmdazaol-5-yl- 25 carboxylic

aci d- N- pheny! - | yelnd8 ralkGh 201 -

n- pent yl chlorgf
Rf val ue: 0 54 9:1 30 EKA mass

spect rum thanesudpRonylaminocarbonyl) -ethyl] -an(iMeH+Na) ++ = 333. 4
- 183 - 10 E&@ﬁpbe(lgg mmol) of l-methyl-2- [N-(4-cyanophenyl) -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-

N- (2-pyridyl) -N- (2-hydroxycarbonylethyl) -amide and 0.73 g
- (4.7 mmol) of carbonyldiimidazole were dissolved in 80 ml

e

of tetrahydrofuran and 5 ml of dimethylformamide and

15 stirred for 30 minutes at ambient temperature and for
2 hours at 90°C. In parallel 0.55 g (5.8 mmol) of
methansulphonic acid amide and 0.28 g (5.8 mmol) of sodium
hydride were suspended in 15 ml of dimethylformamide and
stirred for 2 hours at ambient temperature. Then thisg

20 suspension was added at ambient temperature to the
tetrahydrofuran solution. After 12 hours at ambient
temperature 50 ml of water were added and the pH value was
adjusted to 6.8. The solution was extracted 4x with
methylene chloride, the combined organic phases were dried

25 over sodium sulphate and evaporated down. The crude product

b was chromatographed on silica gel (methylene

chloride/ethanol (40:1)). The desired fractions were
combined and evaporated down. Yield: 1.05 g (44 % of
theory),

30 CogHo5N704S (531.6)

Rf value: 0.72 (silica gel; dichloromethane/methanocl = 9:1)



| - Met hyl - 2-[ N- (4- n- hept yl oxycar bonyl am di no- 2- et hoxy-
phenyl ) - am nonet hyl ] - benzi m dazol -5-yl -carboxylic acid-N- 5

phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de Prepared anal ogously to
Exanple 90 from 1-net hyl -2-[ N-(4-

am di no- 2- met hoxy- phenyl ) - am nomet hyl ] - ben2Pfi dazol - 5-yI - car boxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de- 10 hydrochl ori de and

n- heptyl chl or of or mat e. Yield: 68 %of; theory, C37H4A6N606 (670. 8)
Rf val ue: 0.56y siyl_pveapn38_: ; E§27nzss

spectrum  (M+H)+ =
Exanpl e 191 =i %8 thoxy phenyl) -

20 ami nonet hyhy.- l(be@wndggaoi\r gzy|(mé@ﬁgﬁéﬁiﬁﬁoﬁlﬂnﬂi&é)arbony ) -ethyll -
pyridyl)-N(2-et ycar bonyl et hyl)-am de repar ed anal ogous
Exanmpl e 90 ﬁ#%gééthyl 2-[N-(4-

am di no- 2- neth@x¢ppheﬂybhaaagaﬁamyhyb]Eﬁaﬂé%j1ﬂ@Zﬂhm@theﬁﬁil-CarbOXV'IC

aci d-N-(2-pyri N (2-et r bonyl et %] am de- hydrochl ori de and
et hyl chlorofognépéﬁw_ g °T% benz Y¢601. 7)

Rf val ue: 0. 44cgzbbixydigehcidirNhi2rpyeidphe/iet [@nol 9:1) 30 EKA mass

?pigzr?”‘ (N%W%étpanfsglgﬂgnylamlnocarbonyl) -ethyl] - ad!gg aﬁ% t+ = 312.8

hydroxylamlne

Yield: 27% of theory,

CogHogNgOs5S (564.6)

Rf value: 0.75 (silica gel; dichloromethane/ethanol = 7:3 +

1% glacial acetic acid)
15 EKA mass spectrum: (M+H)*' = 565
(M+Na)* = 587

Example 184

20 1-Methyl-2-[N-(5-amidino-thiazol-2-yl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-
ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-

o 25 2-[N-(5-cyano-thiazol-2-yl)-aminomethyl] -benzimidazol-5-yl-
carboxylic acid-N-(2-pyridyl)-N- (2-ethoxycarbonylethyl) -
amide and ethanolic hydrochloric acid, ethanol and ammonium

carbonate.

30 Example 185

1-Methyl-2- [N- (5-amidino-thiazol-2-yl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl) -N- (2-
hydroxycarbonylethyl) ~amide

35

Prepared analogously to Example 26 from 1l-methyl-
2- [N~ (5-amidino-thiazol-2-yl) -aminomethyl] -benzimidazol -



1- Met hyl - 2-[ N- ( 2- met hoxy- 4- n- pent oxycar bonyl am di no-
phenyl ) - am nonet hyl ] - benzi m dazol -5-yl -carboxylic acid-N- 5

(2-pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de Prepared anal ogously to
Exanpl e 90 from 1-net hyl -2-[ N-(4-
am di no- 2- met hoxy- phenyl ) - am nonet hyl ] - benai8ii dazol - 5-yl - car boxylic

aci d-N-(2-pyridyl)-N(2-ethoxycarbonylethyl)- 10 am de-hydrochl oride and
n-pentyl Chl0r0§£§i¢ﬁé&boxyl£@‘adidﬁﬁz(%Lgyrﬁﬁ Q§¥N (2— C34HA1N706 (643.7)
Rf value: 0.49 (silica hl_qr onet hane/ e ﬁT %H EKA nass
spectrum  (M+H§ qhoxyc %gagy letdhyl) -amide-hydroc orlde(%ﬁ_ $@S;3_ 333. 9
Exanpl e 193 hyd#odddydoTat id%. (2- net hoxy- 4-n- heptyl oxycar bonyl am di no-
20 phenyl)-am nomet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N
(2-pyridyl)-N(2-ethoxycarbonyl et hyl)-am de Prepared anal ogously to
Exanpl e 90 for ongfampldiyise- [ N- (4-

am di no- 2- net hoxy- phenyl ) - am nonet hyl ] - benzi m dazol -5-yl - 25 carboxylic
aci d-N-(2-pyridyl)-N-(2-ethoxycarbonylethyl) - am de- hydr ochl ori de and
n- heptyl chl or of oMeflryl -2- [N-v{ {anidinoypyraghiobyyl) -anin@rethvbe (671. 8)

Rf val ue: 0.54 hl e agol 1 mass
Spetrum ﬁéﬁéhﬁfﬁ%l Eﬂlﬂ QMELaeehet A (Zm?rﬂdl_ﬁ N)SQLW:),M s

- 185 - E&%h?%¥?§£hpnylethyhbqﬁm%ﬂﬁbﬁwgrESHEQthﬁg 75 mg of active
substance pgr 10 ml

Prepared analogously to Example 25d from 1-methyl-

2- [N- (2-cyano-pyrazin-5-yl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -

amide and ethanolic hydrochloric acid, ethanol and ammonium
15 carbonate.

Yield: 19 % of theory,

CosHy7NgO3 (501.6)

Rf value: 0.28 (silica gel; dichloromethane/methanol = 4:1

+ 1% glacial acetic acid)

502

20 EKA mass spectrum: (M+H)*

(M+H+Na) t 262.5

Example 187

25 1-Methyl-2- [N- (2-amidino-pyrazin-5-yl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-methyl-

30 2-[N-(2-amidino-pyrazin-5-yl)-aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride and sodium
hydroxide solution.

Yield: 11 ¥ of theory,

35 Cp3Hp3NgO3 (473.5)



5 Conposi tion: Acti ve substance 75.0 ngy

Manni t ol 50.0 ng 10 water for injections
ad 10.0 nm Preparati on: Active substance and nannitol are

di ssolved in water. After packaging the solution is freeze-dried. To
produce 15 the solution ready for use, thé8Broduct is dissolved in

wat er for injections. - 186 -

Exanpl e 195 R¢ valme :anpolise (Reneaisednghdse nglibicaocdel RBubhS {5 e lpiate 2
m 5 ﬁg%ﬁ1shti9p: Active substance

35.0 ny iYtgion/methanol = 6:4) 100.0 ng 10 water for
i nj ections EKA mass spect3@m?- O () + _Pjeparation: Active
substance and nannit ol af% I ssolved In water. After packagi ng, the
solution is freeze-dried. 15 TdMpHeNart £heseod ution ready for use, the
product is g di ssolved in water for injections. 20 Exanple 196

Example 188

1-Methyl-2-[2-{4- (N-n-hexyloxycarbonylamidino) phenyl] -
ethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-[2-
10 (1H-tetrazol-5-yl) -ethyl] -amide

? Prepared analogously to Example 90 from l-methyl-2-[2-(4-
amidinophenyl) -ethyl] -benzimidazol-5-yl-carboxylic acid-
N-phenyl-N- [2- (1H-tetrazol-5-yl) ~ethyl] ~amide and n-hexyl

15 chloroformate.

Example 189

1-Methyl-2- [N- (2-methoxy-4-n-pentoxycarbonylamidino-
20 phenyl)—aminomethyl]-benzimidazol—5—yl-carboxylic acid-N-
phenyl-N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N-(4-

amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-
ot 25 carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide-

hydrochloride and n-pentyl chloroformate.

Yield: 53 % of theory,

C35HgoNgOg (642.7)

Rf value: 0.54 (silica gel; dichloromethane/ethanocl = 9:1 )

30 EKA mass spectrum: (M+H)* = 643
(M+H+Na) *+ 333.4



Tabl et containing 50 ng of active substance 25 Conposition: (1)

Active substance 50.0 ny (2) Lactose
98.0 ny (3) Maize starch 50.0 ng 30 (4)
Pol yvi nyl pyrrol i done 15.0 n% (5) Magnesium stearate
.0 ngy - 183 - 215.0 ny
Preparation: 35 (1), (2) and (3) are m xed together and granulated with an
aqueous sol uti aExariplet)19d5) is added to the dried granul ated materi al .
Fromthis mxture tablets are pressed,
- 187 - bi pl anar, faceted on both sides and with a dividing notch

on one side. 1- Mékhw&&ZH[Nﬁ(4+n?h&ﬂﬂwépsycthnnylam5d1¥9zﬁ¢mQ¥H§xY
Tabl et cont ai n'C%’Qerﬁ;P) @nﬂ{on?é:l:tﬂﬂg %%%%Eﬁﬂﬁﬁzol ?;leP %ﬁiﬂf‘ ‘acid-N- (1)

Active substan act ose
136.0 ng 5 (Bhemml AL é%zﬁtéwxycarbonylethyl) aml e80 0 nmy 15 (4)
Pol yvi nyl pyrrol i done 30.0 ny (5) Magnesium stearate

4.0 ng

Prepared analogously to Example 90 ?ggmolfgkthyl-z-{N—(4—
amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
10 hydrochloride and n-heptyl chloroformate.
Yield: 68 % of’ theory,
C37H4gNgOg (670.8)
o Rf value: 0.56 (silica gel; dichloromethane/ethanol = 9:1 )

EKA mass spectrum: (M+H)* = 671
15 (M+H+Na) t+ = 347.4
Example 191

1-Methyl-2- [N- (4-ethoxycarbonylamidino-2-methoxy-phenyl) -
20 aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-
pyridyl) -N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from 1-methyl-2-[N-(4-
_ amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-
< 25 carboxylic acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride and ethyl chloroformate.
Yield: 43 % of theory,
C31H35N70g (601.7)
Rf value: 0.44 (silica gel; dichloromethane/ethanol = 9:1)

30 EKA mass spectrum: (M+H)* = 602
(M+H+Na) t+ = 312.8



(1), (2) and (3) are m xed together and granulated with an 20 aqueous

solution of (4). (5) is added to the dried granul ated material. From
this mxture tablets are pressed, biplanar, faceted on both sides and
with a di vidi ng notch on one side. D anmeter of the tablets: 12 nm
25 Exanpl e 198 Capsul es contai nik8# 50 ng of active substance 30
Conposi tion: (1) Active substance 50.0 ny (2)
Dried mai ze st gxahple 192 58.0 ny (3) Powdered | actose

50.0 ng 35 (4) Magnesium stearate 2.0 ng

160.0 ny - 188 - Pr epar ati on:

(1) is triturattedenhyh-g3)N-TRrvethoxyr 4t ipentomdrrabanylamidinge i xture
of (2) and (4)P§h%§}YLQBHBBﬁe€h lggFenziﬁﬁal%éii§”¥¥”¢dﬁﬁ8¥#1%é adicked

into size 3 ha atin C es In a capsule filling machine.

Exanpl e 19% 18-prapduilésNcdAraFhexycasormgl offblotiafidubst ance
Conposi tion:

Prepared analogously to Example 90 from l-methyl-2-[N-(4-

amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -
10 amide-hydrochloride and n-pentyl chloroformate.

Yield: 72 % of theory,

C34H41N70g (643.7)

o, 2
~ Rf value: 0.49 (silica gel; dichloromethane/ethanol = 9:1)
EKA mass spectrum: (M+H)* = 644
15 (M+H+Na) ¥+ = 333.9

Example 193

1-Methyl-2- [N- (2-methoxy-4-n-heptyloxycarbonylamidino-
20 phenyl)-aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-
(2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l-methyl-2-[N-{(4-
_ amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-
A 25 carboxylic acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -

amide-hydrochloride and n-heptyl chloroformate.

Yield: 55 % of theory,

C3gH45N706 (671.8)

Rf value: 0.54 (silica gel; dichloromethane/ethanol = 9:1)

30 EKA mass spectrum: (M+H)* = 672
(M+H+Na) ++

"

347.9



15 (1) Active substance 350.0 ny (2) Dried maize

starch 46.0 ny (3) Powdered | actose 30.0
ny (4) Magnesium stearate 4.0 ny

430.0 ng 20 Preparation: (1) is triturated with (3). This trituration
is added to the mixture of (2) and (4¥8Wi th vigorous m xing.

This powder m xture is packed into size O hard gelatin 25 capsules in a
capsul e fillindgxemiend 94 Exanpl e 200 Supposi tories containing
100 ng of active substance 30 1 suppository contains: Active
subst ance 100.0 ny Pol yet hyl enegl ycol (M W 1500)
600.0 ng 35 I pomeplensgnfednipny We 8000§ active siffstanug per 10 ml

Pol yet hyl enesor bi t an nonost ear at e 840.0 ny

2,000.0 ngy 189-

Patent O ai s 1. D substituted bicyclic heterocycles of general formula
Ra - A - Het - (Bmpo&ition: (1) wherein A denotes a carbonyl or

sul phonyl group linked to the benzo, pyrido, pyrimdo, pyrazino, pyridazino
or thieno '

Active substance 75.0 mg
Mannitol 50.0 mg

10 water for injections ad 10.0 ml
Preparation:

Active substance and mannitol are dissolved in water.
After packaging the solution is freeze-dried. To produce

15 the solution ready for use, the product is dissolved in
water for injections.



noi ety of the group Het, whilst noreover the abovenentioned noieties may
not contain an R err] group, B denotes an ethyl ene group in which the
nmet hyl ene group linked to the group Ar may be replaced by an oxygen or

sul phur atomor by an -NR[err]- group, wherein Rl denotes a
hydrogen atom or a[err]-al kyl group, E deffotes an RoNH C(=NH) - group
wher ei n Rb denotes a hydrogen atom a hydroxy,

Cl- 9- al koxycar Bramplecyobohexyl oxycar bonyl , phenyl -

Cl1- 3- al koxycar bonyl , benzoyl, p-Cl-3-alkyl-benzoyl or pyri di noyl
group, whilst the ethoxy noiety in the 2-position of the

abovenent i onedDEY- empbhkbrycanbaiying 35 mg cufp aweyi vad divbistaalcky pee 2 ml
substituted by a C13-al kyl -. sul fonyl or 2-(Cl-3-al koxy)-ethyl group,
Ar denotes a l;4-phenytene group opttonatty —substi+tuted by a chtorrme—atom
or by a nmetthyl, ethyl or nethoxy group or it denotes a 2,5-thienylene
group, Composition: - 190 - Het denotes a

1- (C1- 3-al kyl)-2,5-benzi m dazol yl ene, |-

cycl opropyl -2, 5- benzi m dazol yl ene, 2, 5-benzot hi azol yl ene,

1-([err£-al Fyllcgwei ﬁgbéﬂﬂllﬁcﬁ@, 1-E01- 3- a: Ey: ; 35.0 mg

2,5-1imdazo[ 4, 5- ridinylene, 3-(Cl-3-alkyl)-

2,7-inidazo[l,égﬁ%gg?idinylene or 1-(Cl-3-alkyl)- 100.0 mg

2, 5-thi end®, 3waten flaz oiyjeseiguoup and ad 2.0 ml
. Preparation:

Active substance and mannitol are dissolved in water. After
packaging, the solution is freeze-dried.

15
To produce the solution ready for use, the product is
dissolved in water for injections.

20 Example 196

Tablet containing 50 mg of active substance

), 25 Composition:
(1) Active substance 50.0 mg
(2) Lactose 98.0 mg
(3) Maize starch 50.0 mg
30 (4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0 mg
215.0 mg
Preparation:

35 (1), (2) and (3) are mixed together and granulated with an
aqueous solution of (4). (5) is added to the dried
granulated material. From this mixture tablets are pressed,



Rlerr] denotes an [err] group wherein R2 is a [err]-al kyl group
substituted by a carboxy, Cl- 66- al kyl oxycar bonyl, benzyl oxycar bonyl
Cl- 3- al kyl sul phonyl am nocar bonyl or 1Htetrazol -5-yl group, a
C2-4-al kyl group substituted by a hydroxy,, gsenzyl oxy,

car boxy- C13- al kyl am no, C1-3-alkoxycarbon;1- C13- al kyl am no,

N- (Cl1- 3-al kyl ),-car boxy- Cl- 3-al kyl ami n ) or . o
N- ( C1- 3- al kyl )’?’éﬁ%‘l ko%&%ﬁ?fi;rﬁﬂ rgﬁlt%a%dl?ﬁ grangith agdiyidigginatchy the
abovenent i onedowyranmssidee. car bon atomin the [err]-position to the
adj acent nitr A t .be substituted, R3 denotes a
C3-7-cycl oal k)c/)[?fgghr‘%%n%f ptrﬂc;ggatr%/ et&r'o?p,m.m' wherei n the unsaturated
part may not be |inked directly to the nitrogen atom of the R2NR3
group, a p@eny&xégéi%3197 optionally substituted by a fluorine or chlorine
atom or by a methyl or nmethoxy group, a pyrazolyl, py- ri dazol yl
or pyridinyl group optionally substituted by a nethyl group or
-191- R2 pHsh 48 dagelitBngMash e oF hceder ahpsthetyeen them
denote a 5- to 7-nenbered cycl oal kyl enei mi no group, optionally
substituted b
10 Preparation:
(1) Active substance 350.0 mg
St (2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
15 (4) Polyvinylpyrrolidone 30.0 mg
{5) Magnesium stearate 4.0 mg
600.0 mg

(1), (2) and (3) are mixed together and granulated with an
20 aqueous solution of (4). (5) is added to the dried
granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a
dividing notch on one side.
Diameter of the tablets: 12 mm.
25

et Example 198

Capsules containing 50 mg of active substance

30 Composition:

(1) Active substance 50.0 mg
(2) Dried maize starch 58.0 mg
(3) Powdered lactose 50.0 mg
35 (4) Magnesium stearate 2.0 mg

160.0 mg



oxycar bonyl group, to which a phenyl ring may additionally be fused,
the tautoners, the stereoisoners and the salts thereof 2.
Di substituted bicyclic heterocycl es of general formula | according to claim
1, wherein A denotes a carbonyl or sulpgmg group linked to the benzo,
pyrido or thieno noiety of the group Het i st nmoreover the
abovenenti oned noieties may not contain an Rl group, B denotes an
et hyl ene grouf4SPaHAtdPhe net hyl ene group |inked to the group Ar may be
Irqipljaced by an(lgxwgertzqrtmﬂwtl@laummhﬁm@r byhag tMEuE rﬁmw,ly\/reain hﬁdc]( toNH)

enotes a rogen atom met.hyl . gro denot es, an

PSSR B gl TR SpEhE:

group, wherei andy, AV HEYEPUR Ty | C19-
alkoxycarbonyl cyclohexyloxycarbonyl benzyloxycarbonyl benzoyl,

p- C1- 3-al kyl b i aQy t ty in

t he 2- g/pogﬁ{l owfdetrhgug%%\%tgrrg%t agf( %<o%<e c:g Q:’}%,]'E[E%Lgrfoup may
additional ly @@pﬁﬂ&gatmméMbesalpeﬁn}llng Eﬁ%@i@@lphonyl or

2-([err]-al koxy) -et hyl group, -192-

Example 199

10 Capsules containing 350 mg of active substance

R Composition:
15 (1) Active substance 350.0 mg
(2) Dried maize starch 46.0 mg
(3) Powdered lactose 30.0 mg
(4) Magnesium stearate - 4.0 mg

430.0 mg

20 Preparation:
(1) is triturated with (3). This trituration is added to
the mixture of (2) and (4) with vigorous mixing.

This powder mixture is packed into size 0 hard gelatin
25 capsules in a capsule filling machine.

Example 200

Suppositories containing 100 mg of active substance

30
1 suppository contains:
Active substance 100.0 mg
Polyethyleneglycol (M.W. 1500) 600.0 mg
35 Polyethyleneglycol (M.W. 6000) 460.0 mg

Polyethylenesorbitan monostearate 840.0 mg
2,000.0 mg



Ar denotes a 1 4-phenyl ene group optionally substituted“by—a—eh+e++fmrf&fﬁn
or by a nethyl, ethyl or nethoxy group, or it denotes a 2, n
group, Het denotes a |-nethyl -2, 5-benzi m dazol yl ene’ [j h‘i]’t ﬁgm% iird

cycl opropyl - 2, 5- benzi m dazol yl ene, 2, 5-benzot hi azol yl ene, lllllll””l’
1-net hyl - 2, 5-i ndol yl ene, 1-methyl- 2,5-7nit83z0[ 4, 5- b] pyri ML

3-net hyl - 2,7-inidazo[1,2-a]pyridinylene or 1-nethyl -
2,5-thieno[ 2, 3-d]i m dazol yl ene groupkPatgnt Claimg denotes a R2ZNR3- group
wherein R2 denotes a Cl-3-al kyl group which may be substituted

by a carboxy, Cl-6-al kyl oxycarbonyl, benzyl oxycar bonyl
nethylsulphon94an1ﬁbéﬁ&ﬁﬁﬁ$N ?HCYGEFﬁngC%I9¢Y§ﬁ%ﬁqu general formula
C2- 3-al kyl group substituted by a hydroxy, benzyl oxy,

car boxy- Cl1- 3- al kyl am no, C1-3-al kox carbonyl Cl- 3 | kyl am no,

N- ( Cl- 3- aIEyI) car boxy- C1- Baark$ anfiib = B -fr - E 1)

N- (Cl- 3-al kyl ) - Q - 3- al koxycar bonyl - Cl1- 3-al kyl am no group, whilst in the
abovenent i oned Y §UPs t he car bon atomin the a-position to the adjacent
nitrogen atom may not be substituted, and

- 193 -

A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido, pyrimido, pyrazino, pyridazino or thieno
10 moiety of the group Het, whilst moreover the abovementioned

moieties may not contain an R, group,

B denotes an ethylene group, wherein a methylene group,
linked either to the group Het or Ar, may be replaced by an

15 oxygen or sulphur atom or by a sulphinyl, sulphonyl,
carbonyl or -NR, group, wherein

R, denotes a hydrogen atom or a C,  -alkyl group,

20 E denotes a cyano or RpNH-C(=NH)- group wherein

R, denotes a hydrogen atom, a hydroxy group, a
C,.,-alkyl group or a group which may be cleaved in

vivo,

Ar denotes a phenylene or naphthylene group optionally
substituted by a fluorine, chlorine or bromine atom or by a
trifluoromethyl, C,,-alkyl or C, ;-alkoxy group,

30 a thienylene, thiazolylene, pyridinylene, pyrimidinylene,
pyrazinylene or pyridazinylene group optionally substituted
in the carbon skeleton by a C, ,-alkyl group,

Het denotes a bicyclic heterocycle of formula
35
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R3 denotes a propargyl group, wherein the unsaturated

be linked directly to the nitrogen atom of the R2NR3 grqlﬂ
group optionally substituted by a fluorine or chlorine laced
met hyl or nethoxy group or it denotes a_pyr%(ﬂl nyl group, u l'
tautoners, the stereoisoners and the salts er eof . 3. DIS

bi cyclic heterocycl es of general forrrul a |l according to claiml, wherein

A denotes a carbonyl group link heybenzo or thieno noiety of the
group Het, B denotes an ethy oup| wherein tﬁf‘ef@ﬁ{‘y' ene group
attached to the group Ar may be Wgp¥a dJLby an -NR“group, whilst R1
denotes a hydrogen atom or a nethyl group, E denotes an RoNH C(=NH) -
group wherein Rbis a hydrogen atom a hydroxy, Cl1--al koxycarbonyl,
cycl ohexyl oxycar bonyl J%;é% ar, goenzoyl, p- C1- 3- al kyl - benzoyl
or nicotinoyl groug?,{ 1\?&1%& t o alg%q%oxy noiety in the 2-position of the
abovenenti oned C - 9-al koxycar bonyl group may additionally be

substituted by a met f'h')ﬂ S fdid})é’eno'brzsﬁfl fuy- 8tBK or a 8{PHBgen 4d¥ofienotes a

1, 4- phenyl ene group opti on:il stituted by a met f/ group or it denotes
a 2,5-thienylene g ona Yy substltuted by a C,. G—alky

Ca_,-cycloalkyl group, whilst additionally one or two
non-angular methyne groups in the phenyl moiety of the
above-mentioned bicyclic heterocycle may each be

10 replaced by a nitrogen atom,
or X denotes a methyne group optionally substituted by
the group R,, wherein R, is as hereinbefore defined,
and
15
Y denotes a nitrogen atom optionally substituted by a
C,.¢s~alkyl or C,,-cycloalkyl group,
or Het denotes a group of the formula
20
Ry
~ "N [
- JD S ’
Tl
N 0
< .
N
1,‘1
N
S__/ \/
I | '
I%/_N
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-194 - Het denotes a 1-nethyl-2,5-benzi mdazol yl ene, 2,5-benzot hi azol yl ene,
1-met hyl -2, 5-indol ylene or 1-nethyl- 2,5-thieno[2,3-d]imdazolyl ene_group

and Ra denotes an R2NR3- group wherein R2 denotes a Ci- 3- aIkyI

group which may be substituted by a £gf boxy, Cl-6-al kylhsh Replaced
benzyl oxycar bonyl , met hyl sul f onyl am nocar bonyl or | H-tef{§§

group, a C2-3-al kyl group substituted by a hydroxy, beH ﬂ“’ﬂ?ﬂ ||Il

car boxy- C1- 3- al kyl am no, C1-3-al koxycarbo 3 - [err]-al kyl'am no
N- ( Cl- 3-al kyl ) - car boxy- Cl- 3- al kyl am ng or
N- (C1- 3-al kyl ) - C1- 3- al koxycar bonyl - €2 Kyl am no group, whilst in

t he abovenenti oned groups the carbg he a-position to the adjacent

nitrogen atom may not be substit™ed ~z&nd R3 denotes a phenyl
group optionally substituted by a £l uorine atom or it denotes a
2- pyridinyl group, t he tautoners t ebgoi soners and the salts thereof.
4. The foll ow ng conpounds of Al fofmula I: (a)

2- [ N- (4-am di nophenyl ) - am nomet hy! i azol e-°%5- car boxylic
aci d- N- phenyl - N- ( 2- car boxyet hyl ) - anf de,

b
2-[ N- (4-am di nophenyl ) - N- net hyl - am nonet hy1(~] - benzthi azol -5-yl -carboxylic

aci d- N- phenyl - N- ( 2-
&I wherein
N

7

{
Q\

R, is as hereinbefore defined,

10
Z denotes an oxygen or sulphur atom,

one of the groups D or G denotes a nitrogen atom and
the other group D or G denotes a methyne group,
15
and R, denotes a C, (-alkyl group, a C,,-cycloalkyl group
optionally substituted by a C,,-alkyl group, wherein the
_ C,.,-alkyl group may additionally be substituted by a
= carboxyl group or by a group which may be converted in vivo

20 into a carboxy group,
or an R,NR,- group wherein

R, denotes a C, ,-alkyl group, which may be substituted
25 by a carboxy, C, .-alkyloxycarbonyl, benzyloxycarbonyl,
C,.,~alkylsulphonylaminocarbonyl,
phenylsulphonylaminocarbonyl, trifluorosulphonylamino,
trifluorosulphonylaminocarbonyl or 1H-tetrazolyl
group,
30
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hydr oxycar bonyl et hyl ) - am de, (c) ‘This Sheet Has Been R

1- Met hyl - 2- [ N- (4- ami di nophenyl ) - am nonet hyl ] - ben2|n1dazol

aci d- N- phenyl - N- (2- hydroxycar bonyl et hyl ) -am de, imr"mm

195  (d) 1-Methyl-2-[N-(4-am di nophenyl)gam nonet hyl ] -

benz:jm dazol( )5 yl -carboxylic acid-N phenyl- N (3- hydroxycar bonyl propyl)
-am de e) |-Met 4-am

benzi m dazol - 5-yl %a§%ﬁ»§%5£}a¥§%¥PN§P% S§EP§§¥)£Y RYEESRY, Ipheny1 -

(hydr oxycar bonyl met.hyHallcay, de:,arboxﬁrﬁ-):1 ;-alkylamino, C, ;-

1- Met hyl - 2-[2- (2- ﬁgg Ng&M S-dAakaihoxyl i c
aci d- N- (2- pyri dyl )aaq@%)gi%%lg roxyda"r yfﬂ {H%L]n bl-%a%t’dédﬂwl) dé{r I\/btlﬁ— IYZ-
[N- (4-am di nophenSil.)-aldileovisohpir] N- (Cbenéllﬁf y-@lwoxof% FLcCaord N-

(2-pyridyly) -N- (257% A B1iNEY) indhdeabovemBhtioned
1- Met hyl - 2-[ 2- (4-am ﬂophen ) et hyI -lben2| m dazola- gye I-égrrle zr(l)léps
the

?C}\,g wl (g %r I( dy| §he Nraxizon mdxy@&xebmoalﬁypp amlaélve toij
- t 4
aci d- N}/phenyl Wﬁoxycaréb %ﬁl}%ta]ﬁ:q e%%ggzgla Eu{as%ﬂﬁﬁ@éﬁox&ﬂl c

1- Met hyl - 2-[ 2- (4 am di nophenyl ) et hyl ] - benzi m dazol - - carboxylic
aci d- N-phenyl - N [2- piﬂ&fﬂr{ﬁzgro@pylobteibm&hy suBgtﬁguted by a
10 C,.;-alkyl group and

R, denotes a hydrogen atom, a C, ,~alkyl group, a
,.,-cycloalkyl group optionally substituted by a

C,.,-alkyl group, a C;-alkenyl or alkynyl group,

15 wherein the unsaturated part may not be linked
directly to the nitrogen atom of the R,NR,- group,
a phenyl group optionally substituted by a fluorine,
chlorine or bromine atom or by a C,;-alkyl or
C,.,-alkoxy group, a benzyl, oxazolyl, isoxazolyl,

20 thiazolyl, isothiazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl

EN

or imidazolyl group or

R, and R, together with the nitrogen atom between them

25 denote a 5- to 7-membered cycloalkyleneimino group,
optionally substituted by a carboxymethyl or
C,..~alkoxycarbonyl group, onto which a phenyl ring may
additionally be fused,

30 the tautomers, the stereoisomers, the mixtures thereof and
the salts thereof.

2. Disubstituted bicyclic heterocycles of general formula
I according to claim 1, wherein

35
A denotes a carbonyl or sulphonyl group linked to the

benzo, pyrido, pyrimido, pyrazino, pyridazino or thieno

—_——
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(k) 1-Methyl-2-[N-(4-am di nophenyl)-ani nonet hyl ] ThlsSheetHasBeenReplaced

benzi m dazol - 5-yl - carboxyl i ¢ aci d- N- phenyl - N- [2 (1H

et hyl] -am de, (1) I-Methyl-2- [N (4 ani di nophenyl) 'Iu

-N-net hyl -am nonet hyl] - benzi m dazol - y& gar boxylic a dyI )
-N- (2- hydroxycarbonyl et hyI ) -am de,

-196 - (m 1-Methyl-2- (4-am di nophen é N- et hyl - am nqnet hyl ] -

benzi m dazol - axy#ﬂaaﬁﬁb Q(Sﬁﬁﬁﬂimﬁt(waﬁiF yW?rﬁPY%F the 'abovement ioned

hydr oxycar bonylsildtiilels afEyd@ot conthih- Mt h%"gﬁmp[ N- (4-am di nophenyl)
-N-net hyl -am nonethyl] - benzi m dazol - car boxylic acid-Nphenyl-N (2-

hydr oxycar bonyl et hyl ) - am de, (0)
1- Met hyl - 2- [ NH daarotdagphettylens geoaphyih- whbeinza metdndlerte ydrags boxyl i c

ect 1V phegyl l{dle ST QSO0 LN AL, 2 SRRy an

Eenm m dazol - &Wgamrd:oﬁydhp&lm iagtont- 0Z- byuar spheinimyl N-gulphonyl,
ydr oxycar bonyl aq,t MalY; - [N (4-am di nophenyl)
- am nonet hyl ] k{?ﬂr?l m dagﬂﬁ - 5- yﬁgacar‘%ﬁ%(ylllnc acid-N- (4-f luorophenyl) -N

(2- hydroxycarbonyl ethyl) -am de, (r) 1-Methyl-2- [N

(4-am di no- 2- et homé 886BYLS a hypdisdretdidn oxbenzi i duegl {prc»ﬁhppar boxylic
aci d- N- _phegyl hydr oxycar bonyl et hyl ) - am de, (s) 1-Methyl-2- [N
(4-am di nb92- met hoxy phenyl) - am nonethyl] -benzi m dazol -5-yl-car boxyl i C

acid-N- (2- E denotes an RNH-C({=NH)- group wherein

N R, denotes a hydrogen atom, a hydroxy group, a
C,,-alkyl group or a group which may be cleaved in

15 vivo,

Ar denotes a phenylene group optionally substituted by a
fluorine, chlorine or bromine atom or by a trifluoromethyl,
C,.,-alkyl or C, ;-alkoxy group,

20
a thienylene, thiazolylene, pyridinylene, pyrimidinylene,
pyrazinylene or pyridazinylene group optionally substituted
in the carbon skeleton by a C, ,-alkyl group,

25 Het denotes a bicyclic heterocycle of formula

X
/ﬂ\\ , wherein
Y

X is a nitrogen atom and

[y
-

30
Y is an oxygen or sulphur atom or a nitrogen atom
optionally substituted by a C,(-alkyl or
C,.,-cycloalkyl group, whilst additionally one or two
non-angular methyne groups in the phenyl moiety of the

1
"
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pyridyl) -N- (2-hydroxycarbonyl ethyl) -am de, (t) :

1- Met hyl - 2- [ N (4- ami di nophenyi ) ami nonet hyl | -i ndol - 5-yl - % K8 Hepn Replaced
aci d- N- phenyl - N- (2- met hoxycar bonyl et hyl ) -am de and i ”I || II,

1- Met hyl - 2-[ N- (4- am di nophenyl ) am nonet hyhlj- ~ |

t hi eno[ 2. 3-d] i m dazol - 5-yl -carboxylic aci d- Re phenyl - N- ( 2-

hydr oxycar bonyl et hyl ) -am de,, _ . 197 - the
tautoners, prodrug@Poysupeatiragiulicysléfcbetererschndraneeadt tee t her eof .
5. 1-Methyl - 2- [ N- (4epladiedop ayh)Lt@ar%;aﬁnEtbml, ] - benz-

i m dazol - 5-yl -carboxylic aci d-N phenyl-N (2-hydroxy- carbonyl et hyl)-am de,
t he prodrugs, double prodrugs and the salts thereof. 6.

1- Met hyl - 2- [ N- (4- awirdXndehenygk) aamethyré hytbup et 1 o ey cdukistyil tutagd gy | i ©
aci d-N-(2-pyridyl) N.(2- raxy- .carbonyl et hyl), :am he progdru

doubl e pr o%l)r ugs an&%ehérsgégt g“t h‘%}%%o 121 }HW?LS ag hg%g&efo e Fatn

1- Met hyl - 2-[ N- ( 4- aadi no- 2- met hoxy- phenyl ) - ani nonet hyl | -

benzi m dazol - 5-yl - carboxylic acid-N-(2-pyridyl)-N(2-hy-

dr oxycar bonyl et hyl %! -am de, the,Epr:odr ugs, double prodrugs and the salts
thereof. 8. 1- Meth{iPNOtPR RARLNEAIRR XTI yRRl IRHA fi aeditnded by a
am nonet hyl ] -benzin dazedt Sov | e.cardyetwall&kyaci ,(2-pyri -

dyl ) - N-(2- et hoxycar B(‘)nylgit’hyl ) - ani gggand t F){g gg'lotUg t her eof . 9.

Physi ol o Q:ally acceptabl e salts of the conpounds according to clains 1 to
8 , wherein EoteHetedeantBbNE §roldl) of gtlneipformulae

15 .

or

—_—

0 o
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10. Pharmaceutical conpositions containing a conmpound acgngumgﬂﬂT?ﬁ’Tlggi;

one of claims 1 to 8 , wherein E denotes an RoNH C(=NH) - group, . ohsweesk® ce
according to claim9, optionally together with one or noreThi \ \

C
and/ or dil uents. 11. Use of a conpound ('élor_di ng to at | ea M‘\‘\\\
claims 1 to 8, wherein E denotes an R[er?% H C(=NH) - group,
according to claim9 , for preparing a pharmaceutical conposition having
the effect of prolonging the thronbin 198

time, a thronbin-inhibiting effe B inhibiting effect on rel ated
serine proteases. 12. Process—{z;ZEfza I ng avﬁgg%g%peutical conposition
according to claim 10, character .ﬂ hat a compound according to at
| east one of claims 1 to 8 , wherein E dgnotes an RoNH C(=NH)- group, or a
salt according to claim?9, is incorporate&-in one or nore inert carriers
and/ or diluents by a non-chem cal nethod. 13. Process for preparing
conpounds according to clains 1 to 9, characterised in that a. in order
to prepare_a conpound of gene[al formula |, wherein E_denotes an R err]NHC
(=NH) - grBup, wherein REPFESINNGOAGHEAT LesrigPeionGdfekined  [err] - al kyl
group, a conpound of general fornula Ra - A- Het - B- Ar -

apt.i onal for t he reaction m xture,

C(=NH) - [err] AN I fqd I n
wherein A, B, Ar, ﬁgFEQﬁgéﬁaagrgxgg?Fnéa FLRPHTL 1AM 1 to 8 and
one of the groups D or G denotes a nitrogen atom and
10 the other group D or G denotes a methyne group,

and R, denotes a C, (-alkyl group, a C,.,-cycloalkyl group
optionally substituted by a C,,-alkyl group, wherein the
C,.;-alkyl group may additionally be substituted by a

15 carboxyl group or by a group which may be converted in vivo

into a carboxy group,
or a R,NR,- group wherein

20 R, denotes a C, ,-alkyl group, which may be substituted
by a carboxy, C, (-alkyloxycarbonyl, benzyloxycarbonyl,
C,.;-alkylsulphonylaminocarbonyl,

A phenylsulphonylaminocarbonyl, trifluorosulphonylamino,
trifluorosulphonylaminocarbonyl or 1H-tetrazolyl

25 group,

a C, ,-alkyl group substituted by a hydroxy, phenyl-
C,.;-alkoxy, carboxy-C,_,-alkylamino, C,_,-
alkoxycarbonyl-C, ,-alkylamino, N-(C, ,-alkyl)-carboxy-
30 C, ;-alkylamino or N-(C, ;-alkyl) -C, ,-alkoxycarbonyl-C, ;-
alkylamino group, whilst in the abovementioned groups

the carbon atom in the a-position relative to the

adjacent nitrogen atom may not be substituted, or

[

A




Z1 denotes an al koxy, aral koxy, alkylthio or aral kyIth| SqusRQ}’haﬂt ed
with an am ne of general formula II )
wherein Rb' denotes a hydrogen atom a hydroxy or C13- a b
in order to prepare a conpound of general %é‘)r mula |, wherein the er

group and E are defined as in clalmslto ) W|ththe provi so that the

[err] group contains a -199- carboxy
group and E i s def Anedrasidinyl syxeun QRF PRl lph substit ugedupYi & defined as

inclaims 1 to 8 apd Eageymtjgego?a{ﬂ& C(=NH)- group, or the [err] group
contai ns a carboxy group an enotes an NH2- C(=NH)- group, a conpound of
general fornula [err] A- Ht - B- Ar - C- FE (v
wherein A B, Ar aRd ddetotaree adéfyidredeasatomel ai 0p,lalloyl8 qaralip, tehe Ra' - A-
group and have {he gi f clains 1
to 8, thézt he prO\E/:? éoé?(ﬁp aqtgﬁ'l \Q%%R 5 rt g%ﬁaﬁfgugé%?u?%% E}f\hfgch can be
converted into a c@Lbﬂaykykngnngbyahﬁukoaybesylt@éaﬁhhmeLMgipuﬂm acid or
base, thermlysis ghoh ﬂﬁoet?é‘odﬂ S dat ey 8deapel Digkalms 1 1o 8 or

E' denotes a group convertedinto an NH2- C(=NH) - group by
hydrol ysis, treat n@ht-”e%hﬁ %Eh the P idrasede att%b%l‘¢§‘§| BN -hgdPSenol ysi s
and the Ra' A- group has the neanings given for the Ra-A- group in clains 1
to 8, or]&ye Ra -Ag 8ﬂéﬁ$ﬁ group optionally substituted by a fluorine,
chlorine or bromine atom or by a C,,-alkyl or

C, ,-alkoxy group, a benzyl, oxazolyl, isoxazolyl,

S thiazolyl, isothiazolyl, pyrazolyl, pyrrolyl, thienyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
15 imidazolyl or piperidinyl group or

R, and R, together with the nitrogen atom between them
denote a 5- to 7-membered cycloalkyleneimino group,
optionally substituted by a carboxymethyl or

20 C,..-alkoxycarbonyl group, onto which additionally a
phenyl ring may be fused,

the tautomers, the stereoisomers and the salts thereof.

25 3. Disubstituted bicyclic heterocycles of general formula

I according to claim 1, wherein

A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido, pyrimido, pyrazino, pyridazino or thieno
30 moiety of the group Het, whilst moreover the abovementioned

moieties may not contain an R; group,

B denotes an ethylene group in which the methylene group
linked to the group Ar may be replaced by an oxygen or
35 sulphur atom or by an -NR;- group, wherein
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contains a group which nmay be converted into a carboxd—gredp—by——

hydrol ysis, treatnent with an acid or base, thernolysis or hydrogenol ysis
and E' denotes a group which nay be converted into an ptHaspecn R JUp by
hydrolysis, treatment with an acid or base, ,7therrml ySi X ysis,
I's converted, by hydrolysis, treatnment w ttf ‘an acid or sis or

hydr ogenol ysis, into a conpound of general fornula I, wherein the Ra-A-
group and E are defined as in clains 1 to 8 , with the proviso that the
Ra- A- group contains a carboxy group and E is defined as in clains 1 to 8

or the Ra-A- group has, the neanjngs given in clai 1 and E denotes an
NHH2- C(=NH) - gr oup %FHQ%R:? A h@'ﬁﬁﬁge{foﬂ?%‘f‘ Nt & cﬁrﬁ@i%ygr §4pYBnd E
denotes an NH2-C(=NH)- group, or -200 -

c. in ordery; togp, o,gg&u /) gepg f | wherein the Ra-A-
group cont ai ngEoé\%P%#%h erla‘grouz:)s grlag’%!)on}gé nr?t he definition of the

Ra-A- group in clains 1 to 8 , a conpound of general formul a

Ra" - A - Het - B -gAQg o% b R 815 B a Bayd¥o,and Het are defined as
inclaims 1 to 8 and Ra SROFRS ?ouybﬁgé@t he maanalt ngs gol)%n for the Ra-A-

group in clains 1 Qngawcwqafrémyéw wcﬂﬁaﬁwﬁ@xmarmwbuwmh ns a
boxyl b t |
Cht o a corr espondi Gt ek EIEROC EERRLEE B8 0Y TRy S ndR Sy L

formula 10 pyrldlnoyXDgrdﬁb whilst the ef{Nbxy me@EﬁIInFHthnOtES

the al kyl noiety one .af th Loup e cI eav VO
mentioned in clai ?s PRS- % ﬁ%ovementlo Hed% PlokyodtBSny1

group may additionally be substituted by a Cq_3-alkyl-

(S
P
sulfonyl or 2-(Cj_3-alkoxy)-ethyl group,

15 Ar denotes a 1,4-phenylene group optionally substituted by
a chlorine atom or by a methyl, ethyl or methoxy group or
it denotes a 2,5-thienylene group,

Het denotes a 1-(Ci-3-alkyl)-2,5-benzimidazolylene, 1--

20 cyclopropyl-2,5-benzimidazolylene, 2,5-benzothiazolylene,
1-(Ci-3-alkyl)-2,5-indolylene, 1-(Cp_3-alkyl)-
2,5-imidazo[4,5-blpyridinylene, 3-(Cq_3-alkyl)-
2,7-imidazo[1,2-a)l pyridinylene or 1-(Cq_3-alkyl)-

(/ 2,5-thieno[2,3~d} imidazolylene group and
25
R, denotes an R,NR,- group wherein
R, is a C, ,~alkyl group substituted by a carboxy,
C1_g-alkyloxycarbonyl, benzyloxycarbonyl,
30 C1-3-alkylsulphonylaminocarbonyl or 1H-tetrazol-5-yl
group,
a Cy_g-alkyl group substituted by a hydroxy, benzyloxy,
carboxy-Cq_-3-alkylamino, Cj_z-alkoxycarbonyl-
35 Cq1-3-alkylamino, N-(Cj_3-alkyl)-carboxy-Cj_3-alkylamino

KR Y VO



exception of the R4&-CO- O (R5CR6) group for a carboxyl VT HaDBcedeplacetdhe

formam de acetals thereof or with a conpound of general 'I '[”(m mu
of

Z2- R8 ,(VIl) Z wherein R8 denotes the al kyl

t he groups which may be cleaved in vivo nygi-oned in clai

Ejhe excepltlon of theR4-CO O (R5CR6) - group for a carboxyl group and ZZ
enotes a leavin u | nord an~co ner al
formula | wherei %D%ble g%jo lr)oupl v@n%c %B%h %a\c/: dgp%y\g?\l/g&lgg
conpound of genergwodpurmﬂiﬂst in the abovementloned groups the c@ohon

gﬁd-A'rA\ angt d;afl ne%%fg Jrcrgi @?I-%l%spﬂsﬁthél (tVI Itlh)e A a\g?%é‘%' Btlﬁrggggﬁ%%gﬁé of

general fornmula may not be substituted, 22 - R7 , (1'X) wherein R7
denotes a_group which may be cleaved in vivo and Z2 denotes a nucl eof ugi c
| eavi ng glsoup, or e. in order to prepare a conpound of general formula

I I wherein B denkj @emm hyl(éne7glwlpa\me'ﬂegﬁoaprmﬁhplféﬁérQYbr%‘ﬁuPs
replaced by a S”'PQéP in thé“ﬂﬂ%é%&&aé%dp%grt may cadroKd 19Lk38n§£9éc{9§”U|a

to the nitrogen atom of the R3NR3 group, a phenyl group

optionally substituted by a fluorine or chlorine atom,

10 or by a methyl or methoxy group, a pyrazolyl, py-
ridazolyl or pyridinyl group optionally substituted by
a methyl group or

Ry, and R3 together with the nitrogen atom between them

15 denote a 5- to 7-membered cycloalkyleneimino group,
optionally substituted by a carboxy or Cj.g-alk-
oxycarbonyl group, to which a phenyl ring may
additionally be fused,

20 the tautomers, the stereoisomers and the salts thereof.

4. Disubstituted bicyclic heterocycles of general formula

I according to claim 1, wherein

s 25 A denotes a carbonyl or sulphonyl group linked to the
benzo, pyrido or thieno moiety of the group Het, whilst
moreover the abovementioned moieties may not contain an R,

group,

30 B denotes an ethylene group in which the methylene group
linked to the group Ar may be replaced by an oxygen or
sulphur atom or by an -NR;- group, wherein

R, denotes a hydrogen atom or a wmethyl group,

35
E denotes an RNH-C(=NH)- group, wherein

-_—
_
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Ra - A- Ht -B - A -E (X wher ei n AMare
defined as in clains 1 to 8 and B' denotes an et hyl;anest Basd mhlch
a nmethyl ene group is repl aced by a sul phenyl or sulp

oxi di sed or f. in order to prepare a gggpound of g m%

wherein E denotes a cyano group and B is an ethylene gr I'n whi ch a
net hyl ene group, linked either to the group Het or Ar, is replaced by an

oxygen or sul phur atomor by a  sul phinyl, sul phonyl, carbonyl or -NR1-
group, a conpound R,oflepetes ad Hydmgen atom or a hydroxy, Ra - A - Het -
u,X) is rea Ba FOORPUN ) RGN L& 1
V- A - CN (XI?% akaQy £5 §gl xy%% % - _wherein Ra,
A Ar and Het are @@Pﬁﬁé@xﬂ§arh°§Yérn%eEZ@YﬂESPiﬁhe‘@ﬂkﬂﬂéegFSMBsog or V

denotes angHO-, HSy; dd8R0y1HES %hﬂ\al t:lgé %@ﬁﬁi ridietgt her tgfeOLZFl
denotes a Z3CH2- grou wher s defi

nea a
denotes a nucIeofuéF@lFégﬁlﬁg Bpﬁuﬁéoﬁ?menEEOQ%fdi E?8x¥F85§PBYé conpound
of general fornml agroupheag ad8itsonatypnce geubbyt iand ddh lgerot®s -an R2NR3-

aroup, | & compound gf 95088 8hoh9 LA, - (c, ,-alkoxy) dehyh g:BEp,” B A - OV
10
Ar denotes a 1,4-phenylene group optionally substituted by
a chlorine atom or by a methyl, ethyl or methoxy group, or
(N it denotes a 2,5-thienylene group,

15 Het denotes a 1-methyl-2,5-benzimidazolylene, 1-
cyclopropyl-2,5-benzimidazolylene, 2,5-benzothiazolylene,
1-methyl-2,5-indolylene, 1-methyl-
2,5-imidazo[4,5-blpyridinylene, 3-methyl-
2,7-imidazo[1,2-a]lpyridinylene or 1l-methyl-

20 2,5-thieno[2,3-d]imidazolylene group and

Ry denotes a RyNR3- group wherein

R, denotes a Cj_3-alkyl group which may be substituted
25 by a carboxy, Cj.g-alkyloxycarbonyl, benzyloxycarbonyl,

™
methylsulphonylaminocarbonyl or 1H-tetrazol-5-yl group,

a Cy.3-alkyl group substituted by a hydroxy, benzyloxy,
carboxy-Cq_3-alkylamino, Cj_3-alkoxycarbonyl-

30 Ci-3-alkylamino, N-(Cj_3-alkyl)-carboxy-Cj._3-alkylamino
or N-(Cj_3-alkyl)-Cj.3-alkoxycarbonyl-Cj_3-alkylamino
group, whilst in the abovementioned groups the carbon
atom in the a-position to the adjacent nitrogen atom

may not be substituted, and
35

ER )



wherein A, B, Het and Ar are defined as in claine 1 to 8 , is reacte th
an am ne of general fornmula R2 ThlsShcetHasBeenRﬂPac%gl

; i
R3 are defined as in claims 1 to 8 , or_whph the reactivyd

t hereof, or h. in order to prepare a ben2|n1dazolyl benzothlazolyl or
benzoxazolyl conpgun ener a wher.ei n notes n_.et ene
group, a Conpoundﬁéfgﬁgﬁgg fBrng?rgyi gréu ' whereln unséﬁ&%?égﬁ

Ra - A moiety may( ¥t be linked directly to the nitrfdenkgici n Ra

A and Y are define I n clalns 1 to 8, is yeacted with a onpound of
general formula 8¢ 'R 3 FEPED - a(?%ﬁﬂ%i gugup gptiongl wher ei n

203 Ar and E aresqg%lta%qtaa by 8! £1#8rdnd B oniiixiid Maeldie ro%afw e

and

derivatives thereof and i. in order to prepare a qui noxal i n-2-oné compound
of the geﬁ%ral f oMyl or methoxy group or it denotes a pyridinyl
group,

the tautomers, the stereoisomers and the salts thereof.

10 5. Disubstituted bicyclic heterocycles of general formula

I according to claim 1, wherein

NS A denotes a carbonyl group linked to the benzo or thieno
moiety of the group Het,
15
B denotes an ethylene group wherein the methylene group
attached to the group Ar may be replaced by an -NRj group,

whilst

20 Ry denotes a hydrogen atom or a methyl group,
E denotes an RpNH-C({=NH) - group wherein

Rp is a hydrogen atom, a hydroxy, Cj_g-alkoxycarbonyl,
25 cyclohexyloxycarbonyl, benzyloxycarbonyl, benzoyl,
p-C1-3-alkyl-benzoyl or nicotinoyl group, whilst the
ethoxy moiety in the 2-position of the abovementioned
Cq1-g-alkoxycarbonyl group may additionally be
substituted by a methylsulfonyl or 2-ethoxy-ethyl
30 group,

Ar denotes a 1,4-phenylene group optionally substituted by
a methoxy group or it denotes a 2,5-thienylene group,
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a conpound of general fornula This Nk

Ra - A , (XVI)
Ra, R1 and A are defined as inclains 1 to 8, is reacted
of general fornula HO-CO - gggH2 - Ar - E

wherein Ar and E are defined as in clains 1to 8, or with the reactive

derivatives thﬁ&g es a q d%éigi 2 P@B%R%ESag g?f?gggg g; gﬁneral

formula I wherein enotes a foup su
al kyl sul phonyl%,rﬁmmq;tdmﬁ Grydeme hm@WéuﬁdSOiHQQhEl@mef@r mMrmethyl-

RT 2, N thidng 1Ll - d]'%md%rzayﬁene, 9&&% R3 wherein R3,

A B, E and Fbt are defined as in claims 1 and R2' denotes a
Cl4-al kyl group substituted by a carboxy group, or the reactive

derivatives th{%[Qﬂ:fnotle% raQﬁqztzeuk3 tRoapS@hkreina conpound of general
formul a

Ry denotes a Cj.3-alkyl group which may be substituted
by a carboxy, Cjq.g-alkyloxycarbonyl, benzyloxycarbonyl,

methylsulfonylaminocarbonyl or 1H-tetrazol-5-yl group,

10
a 02_3-alkyl group substituted by a hydroxy, benzyloxy,

carboxy-Cq_3-alkylamino, Cj_3-alkoxycarbonyl-
C1-3-alkylamino, N-{(Ci_3-alkyl)-carboxy-C;_3-alkylamino
or N-(Cj_-3-alkyl)-Cj_3-alkoxycarbonyl-C;_3-alkylamino

15 group, whilst in the abovementioned groups the carbon
atom in the a-position to the adjacent nitrogen atom

may not be substituted, and

R3 denotes a phenyl group optionally substituted by a

20 fluorine atom, or it denotes a 2-pyridinyl group,

the tautomers, stereoisomers and the salts thereof.

25 6. The following compounds of general formula I:

(a) 2-[N-(4-amidinophenyl) -aminomethyl] -benzthiazole-
5-carboxylic acid-N-phenyl-N- (2-carboxyethyl) -amide,

30 (b) 2-[N-(4-midinophenyl) -N-methyl-aminomethyl] -
benzthiazol-5-yl-carboxylic acid-N-phenyl-N-(2-
hydroxycarbonylethyl) -amide,

{¢) 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -
35 benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
hydroxycarbonylethyl) -amide,

-_—
—_—

I ]




204 _ C1- 3- Al kyl - SO2- NH2 ( XX) and, if necessary, a
protecting group used during the reactions in order to'{ ks JpeamRaplaged
groups is cleaved and/ or subsequently, if desired, a
formula | thus obtained is resolved into the stereoiso : B
a conmpound of general fornmula | thus obtained is converted into the salts
thereof, nmore particularly for pharmaceutical use into the physiologically
acceptable salts thereof with an inorganic or organic acid or base.

- 205 - {d) diMethyl-dibild-rratbnephgnil i eaninerme iyl vhi biting

ef fect 0N Yl AlrBihiaR1 12 AL ebeBeR91ic acidld-plkpess for preparing a
pharnaceutlcal co osjtion accordln to ¢l.aim123,” characterised in that
a compound (CeOHERFYET: nV%Q§Pp¥ “8f1¢fains 1 to 10, wherein E

denot es anstNH-C( =NH) - group, or a salt according to claim 11, is

i ncorporated in,o inert carriers and{o di l.uents by a
non- chem cal rﬂ§”1(jﬁéﬁyy f@f‘érS@éé%n?BPe%¥£baﬁT+ﬁf nds accordi ng
toclains 1 bemm1m1ﬂa2©ﬂa5ayﬂecasbdxyh1¢ha¢1d -N- (2fpyr1dwa%r to prepare a
conmpound Of.9%Q?%ydﬂa%yygfﬁohyl$§th¥T?fthdgﬂde”Otes an RobNH C(=NH)- group,
wherein Ro is a
10 (f) 1-Methyl-2-[2-(2-amidinothiophen-5-yl)ethyl]-
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-
hydroxycarbonylethyl) -amide,

(g) 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -
15 benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
hydroxycarbonylethyl) -amide,

(h) 1-Methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-5-
yvl-carboxylic acid-N-(2-pyridyl)-N- (2~
20 hydroxycarbonylethyl) -amide,

(i) 1-Methyl-2-{2-(4-amidinophenyl)ethyl] -benzimidazol-5-
yl-carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -
amide,

' 25

S (j) 1-Methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-5-
yvl-carboxylic acid-N-phenyl-N-[2-(1H-tetrazol-5-yl)ethyl]-

amide,

30 (k) 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-[2- (1H-
tetrazol-5-yl)ethyl] -amide,

(1) 1-Methyl-2- [N- (4-amidinophenyl) -N-methyl-aminomethyl] -
35 benzimidazol-5-yl-carboxylic acid-N-{(2-pyridyl) -N-(2-
hydroxycarbonylethyl) -amide,

) O ) | TS S R e
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hydrogen atom or a hydroxy or C13-alkyl group, a CONTRisBkbet Has B&H R &fal

formul a Ra - A- Het - B- Ar - C(=NH

optionally forned in the reaction m xture, wher ei rjinm M‘UH! Het
and Ra are defined as in clains 1 to 10_apgs -25 Z1 Xy,
ar al koxy, al kylthio or aral kylthio group, is reacted with an am ne of

general formul

Rbl denotes a @dﬁo&?ﬁhé’tlo - y- H?dF‘B‘%?lB?Pginél ﬁgﬂétgh%f aml?i'xome

b. in order t@qm?apwdazaleéwwdundrbbxgémeratldehiﬁM@leciisl)me@a n the
Ra- A- group aqﬂ,di,o@%ﬁc Q%fdn@,q_@t%§,ll) aﬁhaéms lto 10, with the proviso
c

that the Ra-A- ontarns - 206

- carboxy group and E is deflned as inclains 1 to 10 or the Ra- A-
group is dsfingfl asMetnshabmgnl (hoaﬂaﬁldﬁﬁgpﬁeﬂyppixe&nethy@w\ilﬂ%ngam
group, or the Ra-A- group contains a Cﬂ oxg rou and E denotes an
NH2- C(=NH) - grR&HFimd msoénér ofFarBogEhEf af }@riaptenyl N~ (2- Ral - A -
Het - B - Ar -hydroxflcarbonyllethyl) -amibie|ein A, B, Ar and Het are
defined as in clainmns 1 to 10 and 10 the Ra'-A- group and E have the
meani ngs given for the Ra-A group and Ein clains 1 to 10, with the

provi so that (o) 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl] -
10 Dbenzimidazol-5-yl-carboxylic acid-N-phenyl-N- [ (N-
hydroxycarbonylethyl-N-methyl) -2-aminoethyl] -amide,

s (p) 1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (3-fluorophenyl) -N- (2-
15 hydroxycarbonylethyl) -amide,

(q) 1-Methyl-2- [N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (4-fluorophenyl) -N- (2~
hydroxycarbonylethyl) -amide,

20
(r) 1-Methyl-2-[N-(4-amidino-2-methoxy-phenyl) -
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
(2-hydroxycarbonylethyl) -amide,

25 (s) 1-Methyl-2- [N- (4-amidino-2-methoxy-phenyl) -
N aminomethyl] -benzimidazol-5-yl-carboxylic acid-N- (2-

pyridyl) -N- (2-hydroxycarbonylethyl) -amide,

(t) 1-Methyl-2-[N- (4-amidinophenyl)aminomethyl] -indol-5-yl-
30 carboxylic acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide

and

(u) 1-Methyl-2-[N-(4-amidinophenyl)aminomethyl] -
thieno[2.3-d]imidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
35 hydroxycarbonylethyl) -amide,

AR =y

) jg__,p{_ ACED
—_—. Nm___l



the Ra'-A- group contains a group which can be convertgﬂlsﬁiiﬂtﬁﬂﬁ I

eplaced
carboxyl group by hydrolysis, treatment with an acid 15 m’n
t hernmol ysis or hydrogenolysis and E is defjged as 0 or
E' denotes a group which may be converted into an NH2- C( =NH) - group by

hydrol ysi s, r t S ernDI ar,

hydr ogenol ysi s %%degﬁggﬂgrw Brrou‘g%] Cglhb%ngjfr?c{:élgsgl ﬁrgalspgnprtshgnd
Ra- A- group intheafatts thereofor the Ra' -A- group contains a group
which may be converted into a carboxyl group by hydrolysis, treatment
with an acid or base, t hermol ysi s or hydro%enol ysis and E denotes a
group which 7-mhyMBEh¥dndefN e tamidinontiienyd) =Rmminogesty by bhpdrol ysi s,
25 treat nent mibaaﬁlasl-ﬁl%a?@éﬁyli&‘eéﬁﬁ MEighe@fyl -N- ('2¥919898519Ly518

Is converted, b treatment with an aC|d or

t hernol ysi s or %’y%g g’ﬁ%ﬁ}g am’r%?o %“’ccﬁﬁ&ﬂﬁﬁ’@sof ?G‘blﬁeﬁ§PQIru98rﬁﬂﬂathe
wherein the RasAltgrvheraofl. E are defined as in clains 1 to 10, with
the proviso that the Ra- A- group contains a carboxy group and E is
defined as in claims 1 to 10 or the Ra-A- group has the meanings given
in clains 8.td-Nethyl-E (MénbH4 esmiahiidithad3NHpmigooephyi ] tben35 Ra- A—
group contygy ns X 0 t £

R N S A e
wherein the Racﬁbﬁﬁﬁhﬁthbﬁl whkdondhst nupsragser dginbdpsprodrugat andethen

the definitionggitthen&eedr. group in clains 1 to 10, a conpound of
general fornmula 5 Ra" - A- Het - B- Ar - E , (V)
wher ei n B, EE Ar and Het are defined as in clains 1 to 10 and Ra- A-

gr E)‘Ep Eas t he ﬁeammgsh%lvenmotumaa:d\rz@fe&%bxynpﬂa@nymbaaﬁﬁnémé@hﬂz@]-
with the Vi can a_catr, up or
group whi g_hso 38 %Pﬁ%%%%a(? - %C%QQHSC gﬁhgls(@oﬁglna?{ﬁ; gg = hy*

correspondi ng ésonycgrm:tpyletshyl) -amiats edhs phrodrugkcoliolbbé peodrags
formula 15 ang the salts thdlfQes KV (V)

10. 1-Methyl-2-[N-[4-(N-n-hexyloxycarbonylamidino)phenyl] -
20 aminomethyl] -benzimidazol-5-yl-carboxylic acid-N- (2-pyri-
dyl) -N- (2-ethoxycarbonylethyl) -amide and the salts thereof.

11. Physiclogically acceptable salts of the compounds
according to claims 1 to 10, wherein E denotes an
25 R/)NH-C(=NH) - group.

12. Pharmaceutical compositions containing a compound
according to at least one of claims 1 to 10, wherein E
denotes an RNH-C(=NH)- group, or a salt according to claim

30 11, optionally together with one or more inert carriers
and/or diluents.

13. Use of a compound according to at least one of claims

1 to 10, wherein E denotes an RNH-C(=NH)- group, or a salt
35 according to claim 11, for preparing a pharmaceutical

composition having the effect of prolonging the thrombin

B} AR THIS SHEGT HAS BEEN
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wherein R7 denotes the al kyl noiety of one of the EW
be cleaved in vivo nentioned in clains 1 to 10, with th n of
the R6-CO O (RCR6)- group for a carboxyl s group,

acetal s thereof or mnth a conpound of g%neral fornula

Z2 - R8 (Vi) R8 denotes the alkyl noiety of
one of the groGﬁ@ewh?cﬁhﬁﬁVbln lﬁbléFEhH%de$?FQﬁ\R?qn§ﬁ|%ﬂﬂ%¥%§+49zﬁﬂ%@cﬁ to
10, with the on reieepd eerohet peoReabss O (RS5CRG)- group for a carboxyl
group 30 and Z2 denotes a | eaving group, or d. in order to
prepare a conpound of general fornula I wherein Ro denotes a group

whi ch nmay be cueave@rbnewbvﬁprapSEParbngoanﬁha&mqnﬁunidaﬁ(numﬁdsition

- 208 - A V]l

wherein ac'&o@pg @O ccﬁi‘girrn g?% dé ?ﬁ%ﬂt%@sled l\ﬂgitrqusatlgt odof%,oulnéi
reacted with aacowpding &b géndeabtfoneudh cbaims 1 to 10, wherein E 72 -
RS (1 Xgepotes WRACRANR- ¢ (N> WS& 4" @4 e WaLEB - HRNgPES CLERY R

in vivo and 10 72 enotes a nucl_eofu eavi ng group,
order to prepafé aiSoAPSONROSALEENERaPIE PM@re Inert carriers and/or

diluents by a non-chemical method.

10
15. Process for preparing compounds according to claims 1
to 11, characterised in that

a. in order to prepare a compound of general formula I,

15 wherein E denotes an R,NH-C(=NH)- group, wherein R, is a
hydrogen atom or a hydroxy or C, ;-alkyl group, a compound
of general formula

R, - A - Het - B - Ar - C(=NH) - 2, , (I1)

20
optionally formed in the reaction mixture,
wherein
A, B, Ar, Het and R, are defined as in claims 1 to 10 and

25 7, denotes an alkoxy, aralkoxy, alkylthio or aralkylthio
Nl group, is reacted with an amine of general formula

HoN - Rp' , (I11)

30 wherein
R,' denotes a hydrogen atom, a hydroxy or C, ,-alkyl group,

or

b. in order to prepare a compound of general formula I,
35 wherein the R,-A- group and E are defined as in claims 1 to
10, with the provisc that the R,-A- group contains a

11 LR [T — | TTICEE
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wherein B denotes an ethyl ene group wherein a net hyl eneThis ShegjiHaa Byen Replaced

repl aced by a sul phinyl or sul phonyl group a 15 corrpounjg ﬂm‘ﬁﬂEWL .
ein
enot es

formul a Ra - A - §06- - E

A E Ar, Het and Ra are deflned asm clalms to 10 an

an ethylene gr ou in which a p |s | aced by a

sul phenyl or s I}i’PPfQ’ | 9 PSP 2% o Fdig@Eg“% as in qlalr“gsdlrd'é’r %% %’é:ﬁ’z%e a
compound of gemgral Gooupl s |denadersiih klddmet astad ¢panadgrodpnandsB is
an ethylene grQup,.. ~ L Y)\@icharrethylen ggou I nked_ eit her tothe
group Het %?‘ N clzé'l?% [ ety U t&&geni‘orgg?l‘ﬁ%hﬁ?n U ot PRy

sul phi nyl , sul growp andaEbdepbtes ahRiH,-¢F (GINH) -a gtompourad compoufidgefier al
formula 30 Ra - A- Het - U , (X1) is reacted

with a corrpoung rlfergelngrc)gfn gr mula 35 V -Ar - CN
, (XI) 209 wher ein Ra, A Ar
and Het are defined as g clal s et Q 30, np _Ope_ofthe groypg) U or V
denotes an HO-, HS-, HOSO, HOsSO2- or HN\R1L- “group and the o% her group

denotes a ZBCH?qh&g:req_u;p, 5 wherein RL is def| ned as inclains 1 to 10 and
ool s 2 nBiCHEO I Gk UGB, 10T el | P B cpare
denotes anl®2NR3- group, 10 a conpound of general formul a
H- A- Het - By %L':Agmgrou§>gﬂ&)E' have the meanings given for the
R,-A- group and E in claims 1 to 10, with the proviso that
Lo the R,'-A- group contains a group which can be converted
into a carboxyl group by hydrolysis, treatment with an acid
15 or base, thermolysis or hydrogenolysis and E is defined as
in claims 1 to 10 or E' denotes a group which may be
converted into an NH,-C(=NH)- group by hydrolysis,
treatment with an acid or base, thermolysis or
hydrogenolysis and the R,'-A- group has the meanings given
20 for the R,-A- group in claims 1 to 10, or the R,'-A- group
contains a group which may be converted into a carboxyl
group by hydrolysis, treatment with an acid oxr base,
thermolysis or hydrogenolysis and E' denotes a group which
may be converted into an NH,-C(=NH)- group by hydrolysis,
25 treatment with an acid or base, thermolysis or
A hydrogenolysis,

is converted, by hydrolysis, treatment with an acid or
base, thermolysis or hydrogenolysis, into a compound of

30 general formula I, wherein the R,-A- group and E are
defined as in claims 1 to 10, with the proviso that the
R,-A- group contains a carboxy group and E is defined as in
claims 1 to 10 or the R,-A- group has the meanings given in
claims 1 to 10 and E denotes an NH,-C(=NH) - group or the

35 R,-A- group contains a carboxy group and E denotes an
NH,-C(=NH) - group, Or

AR RFI A [ SHEE AS BEEN
* T L ] s *
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wher ei n A, B, Het and Ar are defined as in clains n Replaced
reacted with an am ne of general fornula I ’ l Ei
H- N , (XI'V) 207 -

R2 and R3 are defined as in claims 1 to 107 or with the 20 reactlve
derivatives thereqf, or . in order to pre re a benzimd zo ,
benzothlazolylcorln orgéﬁzGﬁafﬁﬁyﬁrEOﬂpﬁﬁﬂﬂo%ﬂ éfefte e d%ereln B

%agot es an et hyheieigr ke, Ra-KEONpesil Bntgahey ahef @fMiha @Bter groups

YH wher ei ﬁlentiﬁﬁa&haﬁ&evdsﬁénw%eaf ashe ;‘}{%(?Qéi FEOTP; jR6lates 1

react ed W ttho a0gorpaonthoahdgefiegahetal nfibamBa HO CO -
CH2CH2 - Ar.- E , (XVI) wherein -
210 - Ar and E are defined as in clains 1 to 10, or with the

reactive derivatives theredz'andA - iHeti n & deArto BrepaséVa

qui noxal i n-2- one conpound of t he general fornul a: a conpound of
general fornul aherein NH2 Ra -
A B, E, ArX¥hld) Het are defined as in claims 1 to 10 and

R,-A- group has the meanings given for the R,-A- group in

10 claims 1 to 10, with the proviso that the R,-A- group
contains a carboxyl group or a group which may be converted
by means of an alcohol into a corresponding ester group, is
reacted with an alcohol of general formula

15 HO - Ry , (VI)

wherein

R, denotes the alkyl moiety of one of the groups which may

be cleaved in vivo mentioned in claims 1 to 10, with the
20 exception of the R,-CO-0- (R,CR)- group for a carboxyl

group, or with the formamide acetals thereof

or with a compound of general formula

Zy - Rg , (VII)

wherein

R, denotes the alkyl moiety of one of the groups which may

be cleaved in vivo mentioned in claims 1 to 10, with the

exception of the R,-CO-0-(R,CR,)- group for a carboxyl group
30 and

Z, denotes a leaving group, or

d. in order to prepare a compound of general formula I
wherein R, denotes a group which may be cleaved in vivo, a

35 compound of general formula

I —————
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mPLi\CFD




NRLH wherein 10 Ra, Rl and A are defined as in a R cedls
react ed with a conpound of general fornula I ’
COCH2 - Ar - E , (XVI11) 15 wherein _ ZO@r and E are

claims 1 to 10, or with the reactive dé&Frvatives thereof, or

in order to prepare a conpound of general formula I 20 wherejn R denotes
a Cl-4-al kyl group sBasti Puteleby-aB - Ar al kAN phdWd ani nodEIddny |
group: ?Pqpqund of general fornula [err]

N- A- Het - g2 E ,(1XX R3 25 wher ei n R3,
A, B, E, and He , ane HeanBdaﬁd An a&eﬂdﬁfihddaabO1and1a1msR21tdemote$sa

Cl4- al kyl grou st tuted b X he reactive
derivatives thg?ﬁég% 43 t%b réQ% %gk ?ﬁ enefgfnﬁhrﬁﬂgg%pound of general

formul a 5 - 211
Cl- 3- Al kyl - SO2- NH2 (XX), %§ and, if ngggssary, a protecting
group used during the reactions®in 5?der to protect reactive groups is
cl eaved

wherein

R, denotes a group which may be cleaved in vivo and

10 2Z, denotes a nucleofugic leaving group, or

e. in order to prepare a compound of general formula I
o wherein B denotes an ethylene group wherein a methylene
group is replaced by a sulphinyl or sulphonyl group, a
15 compound of general formula

R, - A - Het - B' - Ar - E . (X)

wherein

A, E, Ar, Het and R, are defined as in claims 1 to 10 and
20

B' denotes an ethylene group, in which a methylene group is

replaced by a sulphenyl or sulphinyl group, is oxidised or

f. in order to prepare a compound of general formula I,
e 25 wherein E denotes a cyano group and B is an ethylene group,
in which a methylene group, linked either to the group Het
or Ar, is replaced by an oxygen or sulphur atom or by a
sulphinyl, sulphonyl, carbonyl or -NR,- group, a compound
of general formula
30

R, - A - Het - U , (XT)

a
is reacted with a compound of general formula

35 V - Ar - CN , (XIT)

-
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and/or 10 subsequently, if desired, a conpound of g Eﬁmt

t hus obt ai ned

conpound of general formula I thus obtaineg,ds. converte

t hereof, nore
phy5|olog|call
acid or base.

10

15

20

25

30

is resolved into the stereoi soners thereo

particularly for pharnaceutlcal use i H :_* =

Y accggtable salts thereof with an |norgan|c or organic
R,, A, Ar and Het are defined as in claims 1 to 10,

one of the groups U or V denotes an HO-, HS-, HOSO-, HOSO,-
or HNR,- group and the other group denotes a Z,CH,- group,
wherein R, ig defined as in claims 1 to 10 and Z; denotes a
nucleofugic leaving group, or

g. in order to prepare a compound of general formula I,
wherein E is a cyano group and R, denotes an R,NR,- group,
a compound of general formula

H-A-Het - B - Ar - CN , (XIITI)
wherein
A, B, Het and Ar are defined as in claims 1 to 10, is
reacted with an amine of general formula

R
H-N , (XIV)
AN

R3

wherein
R, and R, are defined as in claims 1 to 10, or with the

reactive derivatives thereof, or

h. in order to prepare a benzimidazolyl, benzothiazolyl or
benzoxazolyl compound of general formula I, wherein B

denotes an ethylene group, a compound of general formula

NH,
Ra = A ’ (Xv)
YH

wherein
R,, A and Y are defined as in claims 1 to 10, is reacted

with a compound of general formula

HO-CO - CHyCH, - Ar - E , (XVI)

wherein

AR PR) U
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10

15

20

Il

25

30

- 210 -

Ar and E are defined as in claims 1 to 10, or with the
reactive derivatives thereof and

i. in order to prepare a quinoxalin-2-one compound of the
general formula:

This Sheet Has Been Rep:
a compound of genersl formla THIEI
NH,
R, - A , (XVII)
NRlH

wherein

Ry, Ry and A are defined as in claims 1 to 10, is reacted

with a compound of general formula

HO-CO - COCH, - Ar - E , (XVIII)

wherein
Ar and E are defined as in claims 1 to 10, or with the
reactive derivatives thereof, or

j. in order to prepare a compound of general formula I
wherein Ry denotes a Cj_4-alkyl group substituted by an

alkylsulphonylaminocarbonyl group:
a compound of general formula

R,!
\N—A-Het-B-Ar—E , (IXX)
R3//
wherein
Rz, A, B, E, and Het are defined as in claims 1 to 10 and
Ro' denotes a Cp_g-alkyl group substituted by a carboxy

group, or the reactive derivatives thereof,
is reacted with a salt of a compound of general formula

R

ljﬂbSM¢THA§BU4ﬁ
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C1-3-Alkyl-SO,-NH, (xx) ,

and, if necessary, a protecting group used during the
reactions in order to protect reactive groups is cleaved
and/or

10 subsequently, if desired, a compound of general formula I
thus obtained is resolved into the stereoisomers thereof
and/or

a compound of general formula I thus obtained is converted
15 into the salts thereof, more particularly for

pharmaceutical use into the physiologically acceptable

salts thereof with an inorganic or organic acid or base.

‘mt—
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