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preparation and the use thereof as pharnaceutical c ositions The present -
i nvention relates to new disubstituted bicyclic 10-ﬁg?EFBEVETEE*BT“genETaI
formula ~.. Ra- AHet - B- A - E, (I )_tfe_tautoners rs and
m xtures thereof and the 15 salts thereof, particularly ml mm,mmﬂmﬂm

physi ol ogi cal |y abl e alts thereof with organi c or 1no

or bases mhichsﬁgégeégF%aﬁpé properties. The conpounds of geﬁgF fornula
| above wherein E denotes 20 a cyano group are val uable |nterned|ates for
preparing the h unds of general fornula I, and t& f
general formula ? g%éég erein E denotes an RbNH C(=NH) - ?Eﬁﬁgggzﬁ%éﬁg
tautomers and stereoisoners thereof have useful pharmacol ogi ca
properties, spar tiguhMdes tuldd wr@g@ﬁé hRELRLELRYe 8 L}Lt g@gf Cof 185t
of extending thronbin _tine. resent appPkg eoh t% Sﬁr éé&;ﬁ %?ﬁ
new conpounds of gendh§ Us§ fpexep aBéthéﬁEaFﬁ‘étb@@ba‘F@lﬂPWti@l&aof 30

phar maceuti cal conpositions containing the pharmacol ogically active
conpounds and the use thereof.” ITn the above general tornuta 35 A denotes a
carbonyl or sul phonyl group linked to the benzo, pyrido, pyrimdo,
pyrazino, pyri dbzeé noresenti tvent iR Tates Y elew @fisubetgeaupdHBl cywhiibst

or eover t g AQYENRILIONEY oFLSILER Bl CONtain an RL group.

n Ra

. - A -Het - B - Ar - E , (I)
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the tautomers, stereoisomers and mixtures thereof and the

15 salts thereof, particularly the physiologically 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
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B denotes an ethyl ene group, wherein a nethylene group, 5 linked either to
the group Het or Ar, may be replaced by an oxygen or sul phur atomor by a
sul phi nyl, sul phonyl, carbonyl or -NRL group, wherein Rl denotes a
hydrogen atomor a C _6-al kyl group, 10 E denotes a cyano or RbNH C(=NH) -
group wherein Rb denotes a hydrogen atom é.%yﬂroxy group, a Cl1. 3-al kyl
group or a group which may be cleaved in 15 vivo, Ar denotes a phenyl ene
or napht hyl ene BPa&apYopfi bhal gyoup utiet i twhilsthynarddvenr ithe, ablovement ioned

broni ne aton1ormgyegiegrh§§u959ng$gygin(;&§§a5§¥3 or Cl.3-al koxy group, 20
a thienylene, thiazolylene, pyridinylene, pyrim Pnylene, pyrazi nyl ene or

pyri dazi nyl ene group optionally substituted in the carbon skeleton by a
Cl_3-al kyl grouB, dghoties arnetiepléndi Eelp C WIRIRIIL e e toly1kaeMgrdypiher ei n

X is a nitrqgen and. 30 Y is_.an oxygen. or sul phur atom or ni t.rogen
at om optio%gll§§é8%§t?f %4 %@'%P?ﬂ??éﬁ%:gﬁt(ﬂr'AEB_?@ngﬁlEEPiﬁFe&rENp?n
whi | st addi ti onekygenner osulplour retom g gy arestulpbd nylquesliphohpe , phenyl

noi ety of the 3 tighe l.eyclic _heterocycle may each be replaced
by a nitrogen a?%ﬁ?g%flggﬁedggegrgh t 9%565P0up optionally substituted by

5 the group R1, wherein Rl is as hereinbefore defined, and
R, denotes a hydrogen atom or a C, ¢-alkyl group,
10

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

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 optionally substituted
in the carbon skeleton by a C, ,-alkyl group,

L - 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 groﬁps in the phenyl moiety of the



Y denotes a nitrogen atom opti onaIIy substituted by a C, _6-al kyI or

C3_, -cycl oal kyl group, 10 or Het denotes a group of the formula I~J R N-
RL | <3~ N:C 15N RL = _.i SI1 I 20RL\ 1, z 4 or R wherein N
.Ri 5 Rl is as hereinbefore defined, Z denotes an oxygen or sul phur atom
10 one of the groups D or G denotes a nitrogem atomand the other group D
or G denotes a nethyne group, and Ra denotes a O _6-al kyl group, a

C, _, -cycl oal kyl grOLﬁéDO\(!;)tmemaldrgec}smdhncedhehyzracﬁazla ablykaghobp,

wher ein the 15 01_31.@5;1%8@53}1% q@h%%(y aggg‘l'ly be substituted by a

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

and

Y denotes a nltrogen atom optionally substituted by a
C,.s~alkyl or C,, cycloalkyl group,

10
or Het denotes a group of the formula
Ry
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carboxyl group or by a group which nmay be converted in vivo into a carboxy
group, or an R2NR3- group wherein 20 R2 denotes a Cl_,-al kyl group, which
may be substituted by a carboxy, Cl_6-al kyl oxycarbonyl, benzyl oxycarbonyl,
Cl_, - al kyl sul phonyl am nocar bonyl , phenyl sul phonyl am nocar bonyl ,
trifluorosul phonyl am no, 25 trifluorosui phohyt am nocarbonyl or
1Htetrazolyl group, a C2_,-alkyl group substituted by a hydroxy, phenyl -

Cl _3-al koxy, carboxy-Cl_, -al kyl am ngenCL-IB3y 30 al koxycar bonyl -C _3-al kyl
amno, N (O _3-alkyl) -carboxy- kyl@mino or N (O _3-al kyl)

-d _3-al koxycarbonyl -0 . 3- al kyl anmilae gkodp! whil s®Tin the abovenentioned
groups 5 the carbon atomin the a-positiongrelative to the adjacent
nitrogen atom may not be substituted, or a biperidinyl group optionally
substituted by a 5 G _3-al kyl group and R3 denotes a hydrogen atom a

Cl _6-al kyl group, a C3_,-cycl oal kxF™s optionally substituted by a

d _3-al kyl group, a C3_6-al kenyl —¢ gr oup, 1 wherein the
unsaturated part may not be |inkeddrecXly to t he F?ﬁﬁen atom of the
RZNR3- group, a phenyl group optionally ftltuted by a fluorine,

chlorine or bromine atomor by a Cl.3-al kyl~or 15 Cl. 3-al koxy group, a
benzyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl,
pyridinyl, Spyrinidinyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl or

i m dazol yl group or

R, is as hereinbefore defined,

o 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 G, ,-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
(9 R, denotes a C, ,-alkyl group, which may be substituted
by a carboxy, C,¢-alkyloxycarbonyl, benzyloxycarbonyl,
C,;-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-
C,;-alkylamino or N-(C, ;-alkyl) -C, ,-alkoxycarbonyl-C, ,-
alkylamino group, whilst in the abovementioned groups



20 R2 and R3 together with the nitrogen atom between them denote a 5- to
7- menbered cycl oal kyl enei m no group, optionally substituted by a carboxy
atw or / Cl1_,-al koxycarbonyl group, onto which a phenyl ring may
additionally be fused. 25 The conpounds of the above general formula |

whi ch contain a group capable of being cleaved in vivo are thus pr odr ugs
and conpounds of general fornmula |I which contain two groups capable of

bei ng cl eaved i n vi whearearmec &t idowihiee ad3@amicdongseldbeévpheasehea group
whi ch may be converted.in vivo .into a_,.carbox rouyp” denotes, for exanple,
a hydr oxynet hyl groLﬁ),Jacaertta%aP%ﬁ’bL?&%bf‘@rﬁﬁ%&dgﬁ ?HEQHIEPESF}OI orj

whi ch the 35 alcoholic noiety is preferably a Cl_6-al kanol, a

phenyl - C1_3-al kanol : - o] ol rehn , 8- | pal kanol may
additionally be subst ﬁl%g&{?§‘?&n§%?‘%6@tt%%§|}¥- %w%?rgvﬁéésf?yaa

C5. 8-cycl oaPkanol , iG-sxBlENlagresphahdne group in the 3- or 4-position is
repl aced by an oxygen atomor by an imno group optionally substituted by
a d _3-al kyl, phenyl-Cl 3-al kyl,_ phenyl-C _3-al koxycarbonyl or 5

Cz_6- al kanoyl gr oup R:af8PREeS c3 YT RSP | atRMetd Frmy ad4ailt oenpl y abe
substituted by one @, tvocCoalkalk o%O%Qion@lfﬁsuﬁé@ia?dé@w a

C3. 5-al kenol, a phe zal kenol', a nol

1'-C3, 5 .2-al
phenyl - C3. 5- al kynol ra/wr? kY heIpPUR! 5B Thetd %ﬁzrﬁ}’ @?}rktyl?éfloﬁf&é‘ﬁ"at om

emanates f1@m a car wherasiamthkei chsiQueatedepast daapl foorbé riphieedond, a
C3_8-cycl oal kyl - Y1_3~ a.bic | kang] having a al of 8 to 10
carbon” atons, whi chﬁr%gjf/e%ggg FPO%QFI éggggggﬁbg{:??u?td&’% I%‘%%"bi ¥ Bal kyl
noi ety by one or two

o a phenyl group optionally substituted 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 carboxyfethyl or
C,.s,~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_g-Cycloalkanol may additionally be substituted by one or



Cl_3-al kyl groups, a 1, 3-di hydro-3-o0xo-1-isobenzofuranol or 15 an al cohol
of fornmula R4-CO- O (R5CR6)-0OH, wherein 20 R denotes a Cl1_B-al kyl,
C5_,-cycl oal kyl, phenyl or. phenyl-d _3-al kyl group, R5 denotes a hydrogen
atom a d _3-al kyl, C5_,-cycloal kyl or phenyl group and 25 R6 denotes a
hydrogen atomor a C _3-al kyl group, or the hrase "a group which may be
cleaved in vivo froman imno or am no group” denotes for exanple a

hydr oxy group, two @ana-eﬁﬂslwlgrgnmlmcla @-,acbehaaﬂ/}kan@l piyxtiwi-iiu}yla group or

a Cl-16-al kanoydt : ORI

but anoyl -, pentano )9)( oyrf %%%mgn 4- Zﬁ%&l 3>(<mc§r b%n?ﬂXSFguBy gn
Cl- 16-al koxycar‘b’é)‘@?ngﬁ"éﬁfb %’EldPV an &m@qmmw@@ﬁbonyﬂly sthekytatednpy-
pr opoxycar bonyl g, c35.dls;@g_rogg9@y@quaonyglk put 1@ |a1koxycarbony1 or
tert.-butox ca;&)ny ento car bohy I- %exoxycar bo

oct yl oxycar Bonytz-¢~ Pb‘é’nylan 4beyFygeat bengl mojety may

undecyl oxycar bmddxtldwlmxgtﬂfdﬂwtedolby baéaSch@xacarm SFAYPs, a

phenyl - Cl _6-al carcbo roup sugh as,the enzyl O)%'Q'IC h

pheny! et hoxycar vl Y(S: Sﬁé‘%%o ¥ oBoXyez? HETRA st-é kenedi pRony|

5 C2- 4- al koxycakbomtkynodl o3 phleayy- cgiéla]albkmxly vﬁz:m tHek POt Hat o

RACO- O ( R5CR6) 13 (%> 4 r hereinbefore defined.

Exanpl es of preferretg; prodrugiéer%o%tg gﬁngggggrgbg§§ﬁgroa%r&m ?%%’Fu‘gtélgh

Cl- 6- al kox}Bar EEREAieH Gups & thdplgebhodycar bonyl, et hoxycarbonyl, n-

propyl oxycar boryl -cycloalkyl-c, ,-alkanol, a bicycloalkanol having a total
of 8 to 10 carbon atoms, which may additionally be

Qs substituted in the bicycloalkyl moiety by one or two
C,.,-alkyl groups, a 1,3-dihydro-3-oxo-1-isobenzofuranol or
15 an alcohol of formula

Rg-CO-0O- (R5CRg) -OH,

wherein
20 R, denotes a C, ;-alkyl, C,,-cycloalkyl, phenyl or.
phenyl-C, ,-alkyl group,

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

25
Ry 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
Cy-1g-alkanoyl group such as the formyl-, acetyl-,
propionyl-, butanoyl-, pentanoyl- or hexanoyl group, an
allyloxycarbonyl group, a C1-16-alkoxycarbonyl group such
as the methoxycarbonyl-, ethoxycarbonyl-, propoxycarbonyl—
35 1sopropoxycarbonyl— butoxycarbonyl-,
tert. -butoxycarbonyl-, pentoxycarbonyl-, hexoxycarbonyl-,
octyloxycarbonyl-, nonyloxycarbonyl-, decyloxycarbonyl-,



| sopr opyl oxycar bonyl , n-butyl oxycarbonyl, n-pentyl oxycarbonyl,

n- hexyl oxycar bonyl or cyc- | ohexyl oxycarbonyl group or

phenyl - C1_3-al koxycar bonyl 15 group such as the benzyl oxycarbonyl group and
for an imno or am no group a Cl_g-al koxycarbonyl group such as the

met hoxycar bonyl , et hoxycarbonyl, n-propylox¥carbonyl,

| sopropyl oxycar bonyl, 20 n-butyl oxycarbonyl, n-pentyl oxycarbonyl, n-

hexyl oxycar bonywndegyl exesgthboyyht boindecylohwmntarplcardonyl ,

n-octyl oxycar bogusls evib TSGR _ _

phenyl - C1_3- al Koxycar bony ég%/%up iﬁ% t ﬁ% iger?x}l Sy EaPdERY R L
phenyl carbonyl g@%umraugh opd i el Ben Axllisty dariemyly- ,a phbknglathvky@ae®nsach
as the benzoyl_or 4- - raup,.a _pyridj noyl_.grqu uch_as the .
ni cotinoyl gr ou%x,O %heéi};_%/zé?éz:'yi%cﬁﬁ%%%r@ g’??%c,g ?—glkéiﬁa'%l}'g@ﬁ‘%’ pyl-

C1- 3- al koxy5C2 3y ) kedioxyarbatkoxy car bonylccssdn_Suahxasythe 30
2-nethy|su|pmmf?ethoxycarbonyl or 2??2E%thoxy)-qgt%oxycar onyl group.

Mor eover, the Sa-aRidepmrganbanl -aldzoRe G@iCet(ReSRgd oMt EPngmguppr whelrann?
carbon atons a S kanoyl _and unsat ur at.ed al kyl noieties

cont ai ni ng rmr'zz"t\mhéégn % cag‘lr %ns }flegeqi’lb@%g)rgs%%\gﬁﬁegned in the foregoing

definitions also include the branched isoners thereof such as for exanple
etc. 5 Preferred conpounds

the isopropyl, tert.-but and i sohutyl group,
of the above g 1q%n4£n9f%¥err %ME%@?; r G¥PHBE L RReReFRTROVENGTEYP,
carbonyl o010 suiipcdmde gr @yp ¢-ialkestycarbbaylbgssap puehdas gnei m do,

pyrazino, pyridazino or thieno 10 noiety of the group Het, whilst noreover
t he abovenent i B§&foxycarbonyl, ethoxycarbonyl, n-propyloxycarbonyl,

N isopropyloxycarbonyl, n-butyloxycarbonyl,
n-pentyloxycarbonyl, n-hexyloxycarbonyl or cyc-
lohexyloxycarbonyl group or phenyl-C;_3-alkoxycarbonyl

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-C;._3-alkoxycarbonyl

) group such as the benzyloxycarbonyl group, a phenylcarbonyl

25 group optionally substituted by a C;.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-
Ca-4-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



noi eties may not contain an Rl group, B denotes an ethylene group, in which
a nethylene group, Ilinked either to the group Het or Ar, may be repl aced
by an 15 oxygen or sul phur atom or by a sul phinyl, suiphonyl, carbonyl or
-NR1- group, wherein Rl denotes a hydrogen atomor a C _5- aIkyI group, 20
E denotes an RoNH C(=NH)- group wherein Rb-d&notes a hydrogen atom a

hydr oxy group, a Cl.3-alkyl group or a group which may be cl eaved in

vivo, 25 Ar den@ﬁ@mSaaﬁh@mﬂUQQQe@rdnpthptEonegbyngu@sfimiﬁfmhénakso
fluorine, chloris 3Dk 0 0 al kyl or
G 3 al Koy or obne Sheh T BRoFChEu eBlels FhLLUOE MRS fir xarbld
pyri m di nyl ene, %ﬁyﬂﬁfwﬁﬁpwﬂe &ﬁrﬁyrbﬁéYlnynéneSgb@muﬂ(gmaupwﬂqu
substituted in t he carbon skel et on by a d_,-alkyl group, Het denotes a

bi cyclic het cle of fornmula 35 wherein._ Y/\ X is a nitrogen
atom and ‘5 %éﬁf8f§§9nCBWPQHPBﬁquaFBﬁ1EPO%Prﬁ%Q%Eﬁ%1Qﬁ%ﬂﬁlQnﬁnonalIy
substi t ut ed by hoGevergl kyk ehose3wieeyehoal kyl group, whilst additionally
one or two non-angul ar nmethyne groups in the phenyl noiety of the

above- nentioned bicyclic heterocycle may each be 10 replaced by a nitrogen
atom or X denoRedenotreshaneagbonpl opti suhphgnylibatduipitleichkiad 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, 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,.;-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



the group Rl, wherein Rl is as hereinbefore defined, and 15 Y denotes a
nitrogen atomoptionally substituted by a d _6-alkyl or C3_7-cycl oal kyl
group, or Het denotes a group of the formulae 20 RL NN Rl 1 25 - 10 -
RRSRL 5Zor RL, wherein 10 RL Rl1L is as hereinbefore defined, Z
denotes an oxygen or sul phur atom 15 oné 8f "the groups D or G denotes a
nitrogen atomand the other group D or G denotes a nethyne group, and R,

denotes a O _6-al kyl group, a C3 cl og) kyl group 20 optionally
substituted by a Cl. 3-al kyl gr erejh the Cl %—alkxl group may
additional ly be substituted by a 0 group bF6y€a%group which nmay be
converted in vivo Y

X is a nitrogen atom and

5 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
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 definedqd,

and

15
Y denotes a nitrogen atom optionally substituted by a

C,.¢~alkyl or C, ,-cycloalkyl group,

or Het denotes a group of the formulae

20

. A~g
./ | ,
"\ S
- N

25



into a carboxy group, 25 or a R2NR3- group wherein - 11 R denotes a
Cl 4-al kyl group, which may be substituted by a carboxy,

Cl. 6- al kyl oxycar bonyl, benzyl oxycarbonyl ,

Cl1. 3- al kyl sul phonyl am nocar bonyl, phenyl sul phonyl am nocar bonyl ,
trifluorosul phonylanino, 5 trifluorosul phonyWlam nocarbonyl or 1Htetrazolyl
group, a C2_,-alkyl group substituted by a hydroxy, phenyl- d . 3-al koxy,
carboxy-d _3-al kylam no, Cl-3 10 al koxycamkhonyl -Cl_, -al kyl am no, N

(d _3-al kyl) -carboxy- Cl_3-al kyl am no or | (C1_, -al kyl)

- C1. 3-al koxycarbonyl -d . 3- al kylam no grg ilst in the abovenenti oned
groups the carbon atomin the a-po rtign r | ative to the adjacent nitrogen
atom may not be substituted, or 15 lperipdi nyl group optionally

substituted by a Cl.3-alkyl group &nd R3 denotes a hydrogen atom a

Cl. 6-al kyl group, a 20 C3_,-cycloal kyl group optionally substituted by a
Cl. 3-al kyl group, a C3_6-al kenyl or al kynyl group, wherein the unsaturated
part may not be linked directly to the nitrogen atom of the R2NR3- group,
25 a phenyl group optionally substituted by a fluorine, chlorine or

brom ne atomor by a Cl.3-al kyl or C1.3-alkoxK group, a benzyl, oxazolyl,

i soxazolyl, thiazolyl, isothiazolyl, pyrazoly¥y pyrrolyl, thienyl,
pyridinyl, pyrimdinyl, pyrazinyl, pyridazinyl{ 30 imdazolyl or

pi peridinyl group or R2 and R3 together e nitrogen atom between them

5 " Z
&
Dsg
or
Ry
SN
xj : wherein
N R
10 | 1
R, is as hereinbefore defined,
Z denotes an oxygen or sulphuf atom,
| 15 |
L

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



denote a 5- to 7-nenbered cycl oal kyl enei m no group, optionally substituted
by a carboxy or 35 Cl.4-al koxycarbonyl group, onto which a phenyl ring may
additionally be fused, particularly those conmpounds wherein 12 Het
denot es one of the abovenentioned benzi m dazol yl ene, benzot hi azol yl ene,
benzoxazol yl ene, indolylene, quinazolinytekle, - qui noxazol i nonyl ene,

I m dazo[ 4, 5- b] pyri di nyl ene, imdazo[ 1, 2-a] pyridinylene, 5
t hi azol o[ 5, 4- b] pyri &, ngérseesra t dy_praikid13-glioup, dahdichl eay ber eupstitutelde

tautoners, the prod , Lh ubl.e prodrygs, e ereqi soners and t
salts thereof. Part?’%%afﬁfgﬁ fek:r"éda@g’ﬁ%%%%%ﬁ%ﬁn e‘nebre;}f oor’ﬁﬁcf¥q?°r9@§’ve
are those wherein 1%, A-dtkylsslphoaybaminocarxenyphonyl group |inked to the

benzo, pyrido, pyrig LAQ; ' ' r | f

aroup ot uhi1 5t mreayARU1RRAg1aRihbAazkaRy S LELFIGor St il difo
Rl group, 29 B denot&dfdnoresplphenylaupneaarheenltee Héttstearokybup
linked to the groupgpbypry be replaced by an oxygen or sul phur atom or by
an -NR1- group, wherein 25 R denotes a hydrogen atomor a Cl_, -al kyl
group, E denotes an RoNH-C (=NH) - group wherein Rb denotes a hydrogen

atom a hydroxy, 30aCg; g-aBk§Dxyeaip asyst e e &y |0 MeRidIanY phehyany| -
Cl1- 3- al koxycar bonyl benﬁ({)%l, p- CJB3- a_Ié<yI_- liin OX‘L ar pr[i di noyl group,
whi | st the et hoxy r’rSil'ef? FREY hCRTPOXY~ Ly malky laiine, Ly,

10 alkoxycarbonyl-C, ,-alkylamino, N-(C, ,-alkyl)-carboxy-
C,,-alkylamino or N-(C,,-alkyl)-C,_,-alkoxycarbonyl-C,_,-
alkylamino group, whilst in the abovementioned groups

&7 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,

\_ 25 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

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



2-position of the abovenenti oned Cl-g-al koxycarbonyl group may

additionally be substituted by a Cl_3-al kyl 35 sulfonyl or

2- (Cl1- 3-al koxy)-ethyl group, 13 Ar denotes a 1, 4-phenyl ene group

optionally substituted by a chlorine atomor by a nethyl, ethyl or methoxy

group or it denotes a 2,5-thienylene grotpl25-Het denotes a

1-(C1_3-al kyl)-2,5-benzi m dazol yl ene, 1- cycl opropyl -2,

i- ?ggzgm FEZF; Wlegmgdeﬁo_%@%ﬂf tédm.b ]azmé %m_ lmenk‘ib?ad%b%h'ﬁ_i}nﬁ.d%)z@i&méﬁbw ene,
- _3-alkyl)- -1.m da - ridinylene, 3-( - -

2, 7-im dazo[ 1, PEFYHHH iy 1‘5)‘%/%@%3-%&%11%’913)“610(1“%"%1&3“%'

2, 5-thieno(2, 3-ahimaziakrixiyl eme, ghainoyembl ikmmydenies an RZNR3- gr oup

wherein R2 is a;, Cli4- yd _ . tituted. arb .

Cl_6- al kyl oxyc%%%?ﬁﬁ?%b%z%%%@#%réﬁ%’ %%T%-z% @y%%ﬁéh’%&é&%ﬁﬁ%ar bonyl .
or 1Htetra2ol -thiazolp b -t Ii2r idiaiydEney cau s hdebot(2t, 3t-dd inydazh gl erg,
benzyl oxy, Zosfﬁﬁgﬂ%y-C1_3-alkylanino, Cl_3- al koxycar bonyl -

Cl- 3- al kyl am no, (C1- 3-al kyl)-carboxy-Cl_3-al kyl am no or

N (Cl_3-al kyl)-C1_3-al koxycar bonyl - C1_3-al kyl ami no group, whilst in the
abovenenti oned groups the carbon atomin the a-position to the adjacent
nitrogen atom 25 may not be substituted, R3 denotes a C3-7-cycl oal kyl
group, a propargyl group, wherein the unsaturated part nay not be |inked
di r'eCtl?ll 10 E) hﬂ;ewiﬁanngﬂnred ﬁ,]glrama‘ _ptﬂwwhl t@_reodpubaepbeamrggspuphag |
optionally substitute uori.ne Qn.c rine.atom or by a nethyl or
nmet hoxy group, éadep%oalzso?%ﬁxas p%}'l-cprtlh af@ll)';ls ct): eﬁf?f)ffdi nyl group optionally
substituted by

o~ 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

. 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 Cq1-9-alkoxycarbonyl, cyclohexyloxycarbonyl, phenyl-

Cy -3-alkoxycarbonyl, benzoyl, p-Cji.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 Cj._3-alkyl-
35 sulfonyl or 2-(Cj_-3-alkoxy)-ethyl group,



a nethyl group or 14 R2 and R3 together with the nitrogen atom between
them denote a 5- to 7-nenbered cycl oal kyl enei m no group, optionally
substituted by a carboxy or Cl_4-al k- oxycarbonyl group, to which a phenyl
ring may 5 additionally be fused, the tautonmers, the stereoi soners and the
salts thereof. Most particularly preferrediBospounds of the above general
10 fornmula | are those wherein A denotes a carbonyl or sul phonyl group
linked to the rAendénotwsialo of -gHEMIRADIHPH Tt&%nﬁiqusﬂs%ti\é’ﬁ'tleat y
nor eover the abov ntj oned noieties may not conpéln an RL 15 group,: B
denot es an et hy} e%gﬁb‘?’cﬁﬁ) FEPIRT IPY e MRAERN e SERYA0RE MRERREY T5OHReCEr oup
Ar may be repl acedidryotass axyDS il erstllatilig mor by an -NR1- group,
wherein 20 Rl denotes a hydrogen atomor a nmethyl group, E denotes an
RoNH- C(=NH) - group, wherein 25 Rb denotes a hydrogen atom or a hydroxy,
Cl_, - al koxyBar sty |denptd ey (Sqycaeddiyll) - 2, sebenkomydaszbipyénebenzoyl ,

p- C1_3-al kyl -benzayl or .nicqtinoyl, group Il st _the ethoxy noiety in the
2- position of % %ﬁﬁﬁﬁﬁhﬁﬁﬁ%ﬂhﬁﬁ%ﬂﬁiéﬁépaaﬁgearb6n§rbeengﬁa§Zﬁ%yXene,
addi tional |y be -sifhsty-taitked }b2,% -Ghddlydlekel, su-paonyladky®) - (CL_3- al koxy)

-ethyl group, Ar denotes a 1, 4-phenyl ene _group optionally substituted by a
chl orine atom(%"ﬁﬁ}@%qﬁﬁﬂﬁﬁlﬁ‘éﬂEVFléﬂnﬂﬁﬁﬁsxy3gK6up3-él%YQB°it denotes a

2,5‘thieny|ene29ﬁqqﬂddhzg%l,2-a]pyridinylen or 1-(C;.3-alkyl)-
10 2,5-thieno{2,3-d]imidazolylene group and

S R, denotes an R,NR,- group wherein

R, is a C, ,-alkyl group substituted by a carboxy,
15 C1-e-alkyloxycarbonyl, benzyloxycarbonyl,
C;-3-alkylsulphonylaminocarbonyl or 1H-tetrazol-5-yl

group,

a Cy-g-alkyl group substituted by a hydroxy, benzyloxy,
20 carboxy-Cj.3-alkylamino, C;.3-alkoxycarbonyl-
Ci-3-alkylamino, N-(Cj_3-alkyl)-carboxy-C;_3-alkylamino
or N-(Cj.3-alkyl)-Cj_3-alkoxycarbonyl-Cj_3-alkylamino
group, whilst in the abovementioned groups the carbon

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

R3 denotes a C3_7-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



Het denotes a 1- nethyl 2,5-benzinidazo|y|ene,'1- cycl opropyl -
5-benzi m dazol yl ene, 2, 5-benzot hi azol yl ene, 1-nethyl-2,5-indol yl ene,

1- net hyl - 2,5-inidazo[4,5-b]pyridinylene, 3-nmethyl 5

2, 7-imdazo(1, 2-al pyridinylene or 1-nmethyl- 2,5-thieno[2, 3-d]imdazol yl ene
group and Ra denotes a R2NR3- group wherei b 10 R2 denotes a Cl_3-al kyl
group which may be substltuted by a carboxy, Cl_6-al kyl oxycar bonyl,

benzyl oxycar bonyl , l@# e&nm%alth@nylht%gé& raebfnabetwéeﬁl tHERUD,
a C2-3-al kyl group substlt ed a hydroxy, benzyl ox

car boxy- Cl_3-al kyl signnte G B- aqqum\bsm@ cgeleadky feamlmno group,

N-(C1_3-al kyl)- car gy SHaPry |dﬁﬂ§%§ﬂ%@ b arb or C1 1k~
N (Cl- 3-al kyl)-C1_3- afkoxycgfbonyl 5 Eyaaﬁlnooxaroup, mﬁl?st in the

abovenenti oned groum&yddmbqnylxgrouabomplwhdhh a- pbenyilorning mhg adj acent
ni trogen atgm 20 mayy4\¢ iéﬁéfﬂyxﬂé E%%%@ and R3 denotes a propargyl group,

wherein the unsaturate ol et'y may not 'be linked directly to the nitrogen
atom of the R2ZNR3 group, a phenyl group optionally 25 substituted by a

fluorine or chlyd nesdlHBrL the ardRA¥bmersTBhACKKeIERYRs BheflgBples a
pyri di nyl group, partlcularly those wherein 30 A denotes a carbonyl group

linked to the benzo or thieno noiety of the group Het, B denotes an

et hlyl eng grour)w atrﬁftmm&tlhy@r&e&ﬁ:@upcompbanagdofOthéeabboapgéﬁeﬁay be
repl ace

NR1 wherein - 16 Rl denotes a hydrogen atom or
a met hyl ¥8up,f @%%@%ﬁgﬁﬁﬁ-&-& A group wherein

K 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 R)NH-C(=NH)- group, wherein

YA 25 R, denotes a hydrogen atom or a hydroxy,
C,.s-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,



5 Ro is a hydrogen atom a hydroxy, Cl-g-al koxycarbonyl,

cycl ohexyl oxycar bonyl, benzyl oxycarbonyl, benzoyl, p-Cl-3-alkyl-benzoyl or
ni cotinoyl group, whilst the ethoxy noiety in the 2-position of the
abovenenti oned 10 C1-9-al koxycarbonyl group may additionally be
substituted by a nethyl sul fonyl or 2-ethoxylé&thyl group, Ar denotes a

1, 4- phenyl ene group optionally substituted by 15 -a nethoxy group, or

denotes a 2, 5- tméen&éﬁ@eegraup,m ﬂfingfﬁéﬁhlmldazolylene, 1-

1- net hyl - 2, 5- benzi m dazol gnﬁe? .gfnzothlazoly ene,

1- met hyl - 2, 5-i oY ?%ﬁ‘é%i ehFimidazolylens o B qrhenzesidiagcdyd epeoup
and 20 Ra denotbsmamhf&ﬁﬁﬁs imdoly Iéres oi -k anot es a Cl_3-al kyl group
whi ch may be supsii 1-6- al rbonyl ,

benzyl oxycar boﬁ? 51 Lg%& ?Ey1 su Wf%myﬁbe&er,biéxl %ﬁgﬁﬂ—l- tetrazol - 5-yl
group, a C253- ai/k'll’rlfg*@%@ [sllb%ta]tmwe:dilbwlaertwdnomy-,melthyiyl oXy,

car boxy- CI 3- al Xyd aph {\nho (2, 33_{]}%@@/ lgg_r}%{re gg%u% %lnléyl am no,

N- ( Cl1- 3- al kyl ) - car boxy- C1- 3-al
N-(d -3-al kyl) - C1- 3- al koxycar bonyl - O 3-alkylam no group, whilst in the

abovenenti oned RY QAlgrfotidle £INKY - Yr¥lg WHHRid Position to the adjacent
nitrogen atom nay not be substltuted and 17 R3 denotes a phenyl group

optionally substituted by a fluorine atom or denotes a 2-pyridinyl group,

the tautonmeps, sterrepidBes aN¢ the98bhS 4ReLeh1 chOoma DLt 0 0
menti oned as exanpfgg of partlcuﬂ B v ﬁ&& gE p°¥nich mlp bg EuB@% fufed
by a carboxy, Cj._g- alkyloxycarbonyl benzyloxycarbonyl,

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

a Cz_3-alkyl group substituted by a hydroxy, benzyloxy,
15 carboxy-Cj _3-alkylamino, Cj_3-alkoxycarbonyl-
Cy1-3-alkylamino, N-(Cj_3z-alkyl)-carboxy-Cj_3-alkylamino
or N-(Cj.3-alkyl)-Cj._3-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
2 of the RpyNR3 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 -NR, group,

35 wherein



preferred conpounds: 10 (a)
2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzt hi azol e- 5-carboxylic
aci d- N- phenyl - N- (2- car boxyet hyl )-am de, (b) 2- [N (4-m di nophenyl)
-N-net hyl -am nonet hyl] - benzt hi azol -5-yl -carboxylic acid-N phenyl-N(2 15
hydr oxycar bonyl et hyl ) - am de, (c) - 16 -
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
aci d- N- phenyl - N- (2- hydroxycar bonyl et hyl )-am de, 20 (d) 1-Methyl-2- [N
(4-am di nophenyl) -am nomethyl] - benzi m dazol -5-yl -carboxylic
aci d- N- phenyl -~ N ( Rahferekesapb SXdrpespy pFoRNPHe2 Bethg) group,
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
acid-N—(2-pyridyL£%1h&(hydroxycarbonylnethyl)-anide, ()
1- Met hyl - 2- ( 2- B2-demctiesoam EphEnCd=)H) et gyppp3eherein
benzi m dazoL-5-yl -carboxylic acid-N(2-pyridyl)-N(2-
hydr oxycar bonyl et hyl )-am de, (g) 1-Methyl-2- [N- (4-am di nophenyl)
-am nomet hyl] - belRy disdaz blydFoglencatbuoxyai bydroxy N-G2-gpyalikbatycatkichysh,
hydr oxycar bonyl et hyl) _-am de, - 18 h
Y hy T 2o () (4 LRI GRRYPIY berbe AP EHOBN SREDIY ya HEREAY
aci d-N-(2- pyri dyl ) pNog2 3 -aYiy0xpeasbpbybet Aytot bbyle, g¥oup,) whilst the
1-thhyl;2-[2-(4-anidinophenyl)ethylL-benzinjdazoI-S- yl - car boxylic
aci d- N- phenyl - N- ( 2 &YX PeaEbYn$Reth9| $-Pasitkon (9§ the abovementioned
1- Met hyl - 21§ 2- (4- agsyd namhemjbhrabh?ﬂ]gia | @ oz + ookl 1 Wear boxylic
aci d- N-phenyl -N-[ 2- (1H-tetrazol -5-y )eth{l -

substituted by a methy

N group,

sulfonyl or 2-ethoxy-ethyl

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, 1l-methyl-2,5-indolylene or 1-methyl-
2,5-thieno{2,3-d]iﬁidazolylene group and

20
Ry denotes an RpNR3- group wherein

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

a Cy.3-alkyl group substituted by a hydroxy, benzYloxy,
carboxy-Cj _3-alkylamino, C;.3-alkoxycarbonyl-
Ci-3-alkylamino, N—(C1_3-alkyl)-carboxy—C1_3—alkylamino
30 or N-(Cj.-3-alkyl)-Cj.3-alkoxycarbonyl-C;_z-alkylamino
group, whilst in the abovementioned groups the carbon
atom in the a-position to the adjacent nitrogen atom

may not be substituted, and



anide, (k) 1- thhyl 2-[N—(4-anidinophenyl)-aninonethyl]-
benzi m dazol - 5-yl -carboxylic aci d- N phenyl -N-[2-(1H 15
tetrazol -5-yl)ethyl]-amde, (1)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - N- et hyl - am nonet hyl | -
benzi m dazol - 5-yl - carboxylic acid-N(2-pyFri dgl }- N-( 2-

hydr oxycar bonyl et hyl )-am de, .20 (m

1- Met hyl - 2-[ N- (4- ang |@@§({9@@yl ]

benzi m dazol - 5-yl - caérjboxyl iC aC|ﬂ)\dhél\ﬁ3>6pyr| dyl”) U}%\%ly substituted by a
hydr oxycar bonyl et hyfluemine, atoom( r denotes a 2-pyridinyl group,

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

benzi m dazol - car boxyl i c aci d- N-phenyl - N- (2-
hydroxycarbonyl%@%y??u oS , qgﬁre01somers and the salts thereof.

1- Met hyl - 2- BN- (4- am di nophenyl ) - am nonet hyl ] 30

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

hydr oxycar bonyl et hyl - N- et hyl ) - 2- am noet hyl ] -am de, (p)

1- Met hyl - 2- [I\I—(‘I—’harﬁcdllegl)dﬁe sy lals- e&%ﬂ@&@bdétoba§ﬂbu§§fr@?xy| ic
aci d-N-(3-f e%]erryeaa N- 2 35 hydroxycar bonyl et hyl ) -am de, 19

1- Met hyl - 2- é) 1 N0 % “am nomethyl] -

benzi m dazol - 5 yl - carboxylic aC|d N-(4-f |uorophenyl)-N(2-

hydr oxycar pgnyl gfyhy].) )
1- Met hyl - 2-[ N- (4 i d?ﬁgag%rrrneit iokh eﬁ‘é’l’| pminomethyl] -benzthiazole

ani nonet hyl | - b&TA3HkeEI1s a1 cNadﬁdCRKbhEM?thkﬂ) -amide,
(2- hydroxycarbonyl ethyl)-ami de, (s)

1- Neghyl - 2- [ N-( - a no- 2- net,hoxy- n

ani norr)ét hyl ][ be % ?ﬁ‘zo(l‘*'@‘lfl “@Qf‘ﬁg‘i’gpy@) ggpayh_-fugmomethyl] -

pyrldyl) N-( 2- mﬁmmmXMﬁﬁKﬂﬂ5¥bﬂkﬁﬁhbo&?&de ac{8)N- phen 1-N-(2-
1- Met hyl - éhk%§ d|no %gg&%&ﬁnhnonetggl]-lndo - ¥

(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,
W 25 (e) l—Methyl-z-[N-(4—amidinopheny1)—aminomethyl]-

benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-
N—(hydroxycarbonylmethyl)—amide,'

(£) 1-Methyl-2-[2-(2-amidinothiophen-5-yl)ethyl] -
30 Dbenzimidazol-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,



carboxyllc aC|d N—phenyl N—(2 nethoxycarbonylethyl) am de 15 and (u)

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

t hi eno[ 2. 3-d] i m dazol -5-yl -carboxylic aci d- N phenyl - N-( 2-

hydr oxycar bonyl et hyl ) -am de, 20 the tautomers, prodrugs, double prodrugs,
stereoi sonmers and the salts thereof. 25 Thegnew conpounds may be prepared
by nethods known per Se, for exanple by the follow ng nethods: a. in order

S8 e ey o (At b i+
Cl.3-al kyl grogp+- iﬁﬁbQﬁﬁk#QKFQ%QRNnﬁ%ﬂmynﬁdY ngréP formula Ra - A - Het -

B - Ar - C(=NHhyd¥dxycddBonyldrmal)i-endldey, forned in the reaction mxture,
20 - wherein A %é Ar, Het and Ra are as herei nbefore defined and Z.

denotes an al koxy or aralkoxy group such as the nethoxy, ethoxy,
n- propoxy, Bsoptip@maMetthyieezy] 20Xy -ginddi nophanyd) atkyl] hbenoimbdatkyt$hi o

W Th an am e 07 R ARt Nt N-pr By sk aRbrdifE iyl f DG o8

a hydrogen at oramirdes, hydroxy or Cl_3-al kyl group. 15 The reaction is
conveniently carried out in a solvent such

(j) 1-Methyl-2-[2-(4-amidinophenyl)ethyl]-benzimidazol-5-
10 yl-carboxylic acid-N-phenyl-N-[2-(1H-tetrazol-5-yl)ethyl] -
amide,

-/ {k) 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl] -
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,

%;, 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-S-yl-carboxylic acid-N- (3-fluorophenyl) -N- (2-
35 Thydroxycarbonylethyl) -amide,



as net hanol, ethanol, n-propanol, water, nethanol/water, tetrahydrofuran
or di oxane at tenperatures between 0 and 150C, preferably at tenperatures

bet ween 20 and 120C, wth a conpound of general forrmula Il or with a 20

correspondi ng acid addition salt such as ammoni um carbonate, for exanple.

A compound of general formula Il may be obtasned, for exanple, by reacting
- a conmpound of general formula | 25 wherein E denotes a cyano group, with a

correspondi ng xxiunegﬂyjlzﬂanxdnamydan%bmgggh) nghga %%?lsopropanol
or benzyl alcogﬁ?}ln the ese e of an aCI such as oric acid or
by reacting a %%ﬂi#%ﬁ#&) €%ﬁhﬂ¥y &ctPF&ﬁkyrd§oﬁFHﬁF@Hh?nxhthaéz'
tri et hyl oxoni urhylxrdetaafdarmrletidte amide,sol vent such as net hyl ene
chloride, tetrahydrofuran or dioxane at tenperatures between 0 and 50C,
but preferably at 20C, or a corresponding nitrile wth- hydrogen sul phide,
appropri at eby MmﬂaxyMenhxlﬁgudmuda amydudone metHorptplehipl hani de and in
the presence ofy 3 | hyl sequ | k
gﬁq‘i %%%z%lh%&‘é& £-8 BSr%gﬁ#@ &84 ‘?2’?5@? P{)ﬁgﬁhae

of the resultlng thio a corresp

21 b. In order( r@ﬂﬁk@ﬂéﬁ@rbo@dﬁpﬁhﬁa)oamgéﬂeraI fornula |  wherein the
Ra- A- group and E are as hereinbefore defined, wth the proviso that the
Ra- A- group. conbalns a.c rbog& 5 groyp.and E as_ herei nbefore defined or
that the Ra-A odpMetdyds2ndNsilfpanddinga? rhebhaxy-rhemyibies an

NH2- C(=NH)10 gr amﬁnomethbrau -beazRaidazgl 09 Py TOBAEbORy Pi € A PRIONI(RUp and E

denot es an N2CLsNN, G QUPi, A0 S0nYeT L1008, COPOUNG, O generl forml a

+

=~ (t) 1-Methyl-2-[N-(4-amidinophenyl)aminomethyl] -indol-5-y1-
carboxylic acid-N-phenyl-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

Ry - A - Het - B - Ar - C(=NH) - 2, , (I1)

35
optionally formed in the reaction mixture,



wherein A, B, Ar and Het are as hereinbefore defined and 15 the Ra'-A-
group and E have the neanings given for the Ra-A- group and E

her ei nbefore, with the proviso that the Ra'-A- group contains a group

whi ch may be converted into a carboxyl group by hydrolysis, treatnent with
an acid or base, thernolysis or hydrogenoltyxds-and E is as 20 herei nbefore
defined or E' denotes a group which may be converted into an NH2- C(=NH) -
group by hydrol ygiereiri reatnent with an acid or base, thernolysis or

hydr ogenol ysis and the Ra'_ -A- %goup has the meani ngs given for the Ra-A-

group her ei nbef dve Byr Ahe HRL. Reufre52e iz Hdef Qe dsidmesh andy be
converted into & Cdéhexgﬁs agr@maoiay by ki £d V6dBy drrad nRidh st ﬁh&nméﬁhdng
e

base, thernolysis or dro eno si,s and E' denofes ou ich my
converted into %ﬂzﬁ’ C%‘ Iﬁ\# 6ug By RPEFY 95 éenza}‘g@fniﬁf URi9h #h aci d
or base, thes nolagléuyﬁtmlot’:@uhyad'adgyﬂmhym group suohieas et:lhdaynétyl@rl:ﬂl;/m,s, '

treatment with 61{1 Itgl@%r P’ai’?oPe\’;iQﬁEng’ éﬁa{’%\pﬂ 0%?5\% SH

conmpound of gener erel are as

her ei nbef or e deﬁﬁhé@neWﬁﬂhfPW@uéﬁOV|so that t he Ra A- group contains a
carboxy group and E is as hereinbefore defined or the Ra-A- group has the
nmeani ngs given above and E 22 denotes an NH2 C(=NH)- group or the Ra-A-
group contains a carboxy group andf¥ derRy'es an ,NHZIG(=NH)- group.
_Exanpl es of_ groups which may be converted into a carboxy 5 group include a
car boxyl %%p protected by a protecting group and the functional
derivatives t hewhefreim. g. the. unsubstituted or substituted am des, esters,
t hi oesters,

e 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, isopropancl
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 thicamide with a correspondlng alkyl or aralkyl
halide.



trinethylsilylesters, orthoesters or imnoesters which may conveniently be
converted into a carboxyl group by 10 hydrolysis, the esters thereof with
tertiary alcohols, e.g. the tert.butylester, which are conveniently
converted into a carboxyl group by treatnment with an acid or by
thermolysis, 15 and the esters thereof wt2laral kanols, e.g. the
benzyl ester, which are conveniently converted into a carboxyl group by
hydr ogenol ysis. 20 The hydrolysis is expediently carried out either in the
presence of an acid sggﬂ?as hydrochl ori c acid, ,sul phuric _acid, fhosphoric
acid, acetic adid,1T rEIMTorARASRATE ifd COMPPRPALBE 09eBETRL aEPHMBt AN Xt ur es
L hgr eof OIor in tvﬂﬁaﬁmaﬂﬁed@5A_Of gﬂgbpsﬁné}JEf'ab.lﬁé ad ltﬁummeﬁdve AR igd ,um
ydroxi de or pot.assi.um r.oxi i,n syt e _sol vent_ such as ter
wat er / net hanol ¥ et}r/’eetq%ﬂ%lﬁo 3&3}% ﬁ%fo%\ﬂbgéﬁ?u%ﬁmqs aetcr‘?\zg'ﬁ%ﬂ’fy
wat er/ t et r abydrafaumramad Evaasebetiedndedoae de€npedadur tbabetheeR, -AH0 garoip
120C, e.g. at t. { Q0 e he, baihi Ng
t enper at ure of %%ﬁ%ﬁ?}%ﬁ%}% \9%33"13? ?h[ei gpggﬁégégugﬂglﬂ%’i g:r(b-g}bi n a
conmpound of forgnAup,| Wr ddwtaithe RaeAt egroup agritains & canhogy grrsw [Ead |

group, 35 for EexpiRes e, IRY=-RIFO Hrowpeaved by treating with an acid
such as trifluoroacetic acid, “formc acid, p- toluenesul phonic acid,

sul phuric acid, hydrochloric acid, 23 phosphoric acid or polyphosphoric
aci d, optipoal lobrvertiing ke donpoluna@nbfs gefedal mebtythBae chl ori de,
chloroform benzene, toluene, diethylether, tetrahydrofuran or dioxane,

o R,' - A-Het - B - Ar - C - E' . (IV)
7
wherein
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
\,,1 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



preferably at tenperatures between -10 and 120C, e.g. at . 5 tenperatures
between 0 and 60C, or thermally optionally in an inert solvent such as
nmet hyl ene chl oride, chloroform benzene, tol uene, tetrahydrofuran or

di oxane and preferably in the presence of ‘a catalytic quantity of an acid
such as p-tol uenesul phonic acid, sul phuritc2ac+d, phosphoric acid or 10
pol yphosphoric acid, preferably at the boiling tenperature of the solvent

used, e.g. at t&@ﬂ@ﬁ@éuggswe@ﬁ@@ 40 428dp tﬁgo&:_ALf r Qup
and/or E in a cor%gund of for IVg§15 cgﬁt ai ns the ggr%?ﬁ%f?téln% 4

benzyl oxycar bon§R PN pIT PR a‘hﬂeé?“ter%?é‘ Ay -Gl s¥Hbe Sra@®Red by

hydrogenol ysis in the presence of a hydrogenatlon cat al yst such as

pal | adi um char i tabl e nt_such as _net hanol, et hano

et hanol / wat er, C%‘ g?s a%gtﬁlﬁmé%? d" leci )}l}aya% &PEVesseq; iphReaoFarboxy

di net hyl f or Fani ghoupr thielade ya atarbomar anours prioteoted Byaadpieﬁecelgg at

room t enper at ur y. e t In rder to
3 d&kgd&ﬂd % nOVALRAN ARG R vEs! R BB, & i

prepare a conpo ener al erein
cont ai ns one ofumm%x@it@d @psubmmitiuhedd avidelse ¢stenBt i bhlgésthESRa A-

group herelnbegf{ﬁbtﬁyigalfﬁb f%(HHB%HHEEHEEsg%Qe&ﬁhnBQEEH£§ wﬁ@cﬁﬁ&?yned

Het - B - Ar - éﬁ wherei n B, E and Het are as_herei nbefore de
and 35 the Ra" cpn %’tﬁ)‘“ﬁa)é l?%é"??é’&rﬁtr?g’s 1gtPeR FBrbPRELRATAUPghYup

her ei nbef one, Vydréhesiw oviso that the Ra"-A- group REPLACEMENT SHEET
7™M 2001

the esters thereof with tertiary alcohols, e.g. the
~ tert.butylester, which are conveniently converted into a

carboxyl group by treatment 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/isopropanol, methanol,
ethanol, water/tetrahydrofuran or water/dioxane at
temperatures between -10 and 120°C, e.g. at temperatures

30 between 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,



24 contains a carboxyl group or a group which may be converted into a
correspondi ng ester group by neans of an al cohol, wth an al cohol of
general formula HO- R7 ,(VI) wherein R is the alkyl noiety of one of the
above-nentioned groups which may be cleaved in vivo, with the exception of
the R4-CO O (RSCR6) - group for a carboxypzgroup, or with the f or mam de
acetals thereof or wwth a conpound of general fornmula Z2 - (V1)

wherein R, den th%% aé K1 P61 h%'% h% 1ENg e QOV ﬁ ds 9 ps
whi ch may be c eav | vivo, wth t on 0 8
group for a carlB®uH ﬁyﬁﬁﬂnﬁnﬂPQHZa@eﬂ@&@ylsnbeéhlnglgﬁOuph%GEQfGEma halogen

atom e.g. a Gifddie HoleRHE n%l%tt‘?&‘le{?x‘érr eReLraRyW-b Py Aln abe 08obx e,
general formula VI is conveniently carried out in a solvent or m xture of

sol vents such &¥efiemanlahatcHiegpegdaturesz brtween| udfeand ch2dibbenbn@t

t et r ahydr of ran benzene/tetrahydrofura di ox but. preferabl

al cohol of Yen&™P &%rﬂf tb\ﬂ wy(?ﬁ‘t | oﬁ&BI §°|‘F1 éé%"?ﬁtlép )ad'

as hydrochl origh aeieirtorsdmretnfte sI&'bﬁSQBCﬂitherﬁléh&Hléi‘id@ é‘lgPdS':Eof@nﬁl i n
t he presence o% |sobutylc or of or, ch

tri met hyl chl or 6§ @ﬁloF rQPVGIOfgﬁgﬁhﬁrlgl%f?%F R Rk N ¢
acid, p- toIuen&aukmhoanSeacedpfphosabanyslbrquhhbitﬁeof aﬂunnﬂdwsubh as

pentOX|de N, N | rb m
N - dlcyclohexypbgg%%%ﬁfﬁﬁﬁé%ﬁgg ggg?ysggg hhrl eac*FhJp%%ﬁgyor*%h??ﬁ%é%%le
or NN - 10. polyphosphoric ac1d preferably at the boiling temperature

of the solvent used, e.g. at temperatures between 40 and

4. g 120°C.

If the R,'-A- group and/or E' in a compound of formula IV
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 S 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

Ry;" - 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



[ oy A o
t hi onyl di i mi dazol e, triphenyl phosphi ne/ carbon tetr REPL f.El‘Qﬁl_‘jﬁETcrgg:%M
t ri phenyl phosphi ne/ di et hyl azodi car boxyl ate, optiongllly NEE LEi ui 28"
t he presence bt a base such as potassium carbonate,} I {e? hili~ 20p1
-di i sopropyl anmi ne or N, N-di et hyl ani no- pyri di ne, oveni ently at
tenperatures between 0 and 150C, preferably at tefperatures petween 0 and
80C. Wth a conpound of general formula v “the redaction is usef ul Iy
carried out in a solvent such as nethylene chloride, tetrahydrofuran,
di oxane, di nEPRYRSDFpROREROXYHi arony | ¢ raregd el ovh bcle tone bopmdrorettedi n
the presenceifto a £62ebkPBnachg! ELALLGRYUGH B RO O PO ASHM | odi de
and preferabl% hn t he greancg of a base such ‘as sodi um carbonate or
pot assi um cafbbhafB BLSPROLhet pgeRerRe Bl ertiary organi c base such as
N-et hyl -di i sopropyl am ne or N-nethyl -norpholine, which may act as sol vent
at the same tine, or optionag;y i.n the presence of ﬁilver carbonate or
silver oxide at tenperatures Detween -30 and 100C:(H'9 preferably at
t enper at ur esywhetwegn -10 and 80C. d. In order to prepare a conpound of
general fornmula | _wherein Rb denotes a group which nmay be cleaved in vivo:
Reacting a 2%%qﬁﬁnﬁ?§ﬁa#}§ﬁe6@91QQ¥'ﬁ@lQnﬂaof Kbe pbove-pentipnedcgzmMps- NH2
, (MI11)  whewkishRaayAbe Heleatednih Ari v £ it hane nheddpe defdmade W th a
conpound ofégeneral Jornula.ZZ - R7_, (I'X) wherein R7 denotes a group
whi ch may b 1O g BshRe) vo SHRpp for a carboxyl group, or with the

; formamide acetals thereof.
]

or with a compound of general formula
Z5 - Rg , (VIT)

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

the R,-CO-0-(RsCR¢) - group for a carboxyl group and
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
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
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-
hydroxysuccinimide, N,N'-carbonyldiimidazole or N,N'-
thionyldiimidazole,.triphenylphosphine/carbon tetrachloride
or triphenylphosphine/diethylazodicarboxylate, optionally



Z2 .denrot es a nucl eofugi c | eavi ng group such as a hal ogen atom'BEgL&GE%{f"‘z? SHEE
chlorine, brom ne or iodine atom 26 The reaction is preferabllyfcarried

out in a solvent such as nethanol, ethanol, methylene chloride, [ {7 AuC 72p01
tetrahydrofuran, toluene, dioxane, direthylsul phoxide or o
di met hyl formam de, 5 optionally in the p£§sence of an inorgani ¢ Or—tertiary—
organi c base, preferably at tenperatures“between 20C and the poiling
tenperature ,of the solvent used. Wth a conpound of ,general fornula I'X’
wherein 72 d&8nhdths Bresengrudifedr bgise isushi a§ potepsivmecatbeonatm, i 8-
preferably etanni-eth iHpridhya axanee i Wﬁhdéﬁle%}rhxhﬁﬂé_-%ﬁf’aiﬁ’@;
acetonitrile, tetrahydrofuran, toluene, dinethylformamde or

di met hyl sul GIPERSTE: STHptY Gtaltieprerathaes: besweenof andats0°Guch as sodi um

hydri de, po ' t SsSi_u 5 Cert.-bytoxide or
N—ethyl-diigggﬁzpy|a§{%§ngf §%%§§§Fﬁr§§%w88Pm@eﬁn§ gﬁ&96oc. e. In order to
prepare a conpound of general formula | wherein B denotes an ethyl ene

group, in Is t hyl e 20 group i.s_repla by a sul phiny] or

sul phony! \é\?é%% %Qrgl%&g{jluﬁegff geg{SEﬁguﬁaI@f‘E@e&g?a X‘Fo’r’?ﬁﬁ%‘% SA - Het -
g o A(r:I - Eugle@;);.l%@amm DUEA,J.nBa Aolvxézg andh Ras anetlagl dres ei nbef ore
efined an e ro re e group is

repl aced byca ghlgﬁgn§F%g€%%§¥pEP%?9'gggﬁp. §0 q%@%%ﬁ%é&iéﬁ?*ég%ﬁeferably
carried out iPgtRydSormnamide omi reetene; optienatlyeiny. the pressmce of

vat er/ pyri daneeacte@hodecerAYLENEuER! 951 8641 #ha6E FhoBbsl i 3 g ! aci al

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
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
“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)

wherein
R

al

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

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

Z, denotes a nucleofugic leaving group such as a halogen

atom,. e.g. a chlorine, bromine or iodine atom.



acetic acid/acetic anhydride, dilute sulphuric acid or 35 trifluoroacetic
acid, and depending on the oxidising agent used, at tenperatures between
-80 and 100C. 27 1In order to prepare a correspondi ng sul phinyl conmpound of
general fornmula | oxidation is conveniently carried out wth one

equi val ent of the oxidising agent used, e-g26wth 5 hydrogen peroxide in.
glacial acetic acid, trifluoroacetic acid or formc acid at 0 to 20C or in
acetone at 0 to 60C, with a peracid such as performc acid in glacial
acetic acid or &ﬁlf|$§ Eaceth aci to 5QC%£r wi t.h n1ch|oroperben20|c
acid in nethyl ene-chf3rtye? ¢ BFY 6?%? cary 1f%,04te 1 2 selygngosuck g
sodlunlnetaperlmdehanoh athanos, ne¢tlaybénorcidididde, aletrhh Qo%ﬁ@anMﬂth

prosence of 5 vear sace dieRhl, CALMRRASIIEBLGS s &%%haé% chandes

et hanol , wi th t@P¥10%@l¥Yhy@o%h¢opr@sﬁngb|qfranlummﬂgaauc-ﬁﬁ tert3@ey with

|odobenzod|chlo e 0 ta itr acid_in
gl aci al acetlcéfggﬁigib%g€ 9@%%§Q¥A§i§“%ﬁ ﬁ%ﬂ?e§@|&reﬁwaEHF§P 5ﬁc%t‘?’&damd
or in acetone ath® bhoiROGy arempétdtwmts @iigHe sohlvenikdasied.net hyl ene
chloride at -70C, the resulting 20 thioether chlorine conplex is

conveni ently hydrolysed with aqueous ethanol. In order to prepare a

sui phonyl conpdiieh A ¢emround foff mdrerdl, foxiddai 6K, vheaeined, aldnstiey t4 ng
froma corn@spainghIeh £iepi S U V11K g&Qi{EaOU nEgy or nore
equi val ents of the oxﬂ%iglng ageﬁ% use 3%55?§?¥EQBE ik ¥£%§5$$§¥pondlng
sul phenyl conpdifiEigd rRRﬁn%ﬂu#;PQ&WQ¥Q\ﬂNQQ'asnﬂﬁéhﬁé@neacbhoslde t he
OXISLSIHQ agEWﬂadEﬁﬁhiﬁrile\Mﬁétrdnyhﬂafﬂ%aﬂerQ&ld@nén &kﬂétﬁ&l@&?&éﬁlde
acidba

cetic anQy dlméthylsulphox1de, 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)
et 25
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.



30 trifluoroacetic acid or in formc acid at 20 to 100C or in acetone at O
to 60C, with a peracid such as performc acid or with mchl oroperbenzoic
acid in glacial acetic acid, trifluoroacetic acid, nethylene chloride or
chl oroform at tenperatures between 0 and 60C, mnth nitric acid in 35

gl acial acetic acid at 0 to 20C, with chron?? acid or 28 potassium
permanganate in glacial acetic acid, water/sulphuric acid or in acetone at
0 to 20C. Thus, by carrying out oxidation, for exanple, starting froma

di ' t chlorld
treating with ?%orregﬁoﬁﬁfﬂpg ﬁ%muieéfj%ﬁ %%ﬁﬁi{c o ya ot
tenperat ures beISREFR 2 he oX%1gathon arfp eoaviend e:au:e'a,e | out
mxture, a cornesendhid e R &Prﬂl@'@iﬁ&sﬁl ?enftoﬁ@élda "ng H}

obt ai ned whi_ch y still contain a small _anount he correspon
sul phi nyl cdnp ogen | RexR¥ide i glasdad é‘%#ﬁo@ﬁéd@f tgéﬁéuaroa@emm |

Swherein E 1S 2 Lad i @imAnthdd 9l §doencop! ehiPabdeotbl 0 @ Bthy! ene

group linked either to group Het or to Ar I's replace y an oxygen or
‘sul phur at om or6 ¢, awdtthphi pelracidubpbhnss, peﬁfbﬁmyé @éldhfﬂ.gxﬁéuﬁn

Reacting a conpound, of general fornula Ra - A - Het - 2 20 with a
conpound of geFefiig G £T ¢ri Aporogqetlgxppy.d ak \%épeﬁﬁ Crr withymand
Het are as her ARG HHAdIRA aci® 10 nkkfyTeAUPEnYoRa¥, JERPLES BN Br

HS-, HCSC)
dioxane at -20 to 80°C, with sodium metaperiodate in

aqueous methanol or ethanol at -15 to 25°C, with bromine in
& glacial 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 tesulting
20 thioether chlorine complex is conveniently hydrolysed with
aqueous ethanol.

In order to prepare a sulphonyl compound of general formula
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,
trifluorocacetic 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



or HNR1- group and the other group denotes a Z3CH2- group, 30 wherein Rl
is as hereinbefore defined and Z3 denotes a nucl eofugic |eaving group such
as a halogen atom e.g. a chlorine, bromne or iodine atom The reaction
is preferably carried out in a solvent such as 35 methanol, ethanol,
nmet hyl ene chloride, tetrahydrofuran, toluerss -di oxane, dimethylsul phoxide
or dinmethylformam de, optionally in the presence of an |norgagbg orda .
tertiary 29 orgaBhsshame g t . n an e
boilingytenpera?ure ofa?hgeggﬁégﬁgggée : ?Q?ﬁégr é%éygq%ﬁggare a conpound
of general f or ntiR&eK/sudphusiei ackEdi srainyacetopogt andtcR203enot Esusp by

- X Is . | formulg H-, A- Het - B - Ar
N groum Egaching, BueCBRONIC ol RO Bl dSII A el e Rl B
with an ami ne SPrﬁéﬁEPEﬂlnGrﬁulnh¢nylFébmppundq,pﬂéﬂé@anythSm&phymgheln
hereof | 20 The poactiop by Sreaelastyi el L eokidibdey Hhou® gl o7

thereof. 20 The reaction of an acit genera 8 tW6naIIy
carried out in ghieroearbenrzeigtacid git stempertaturasc betweent BPPErEnd the

hl ori de, di net l nzene,,. toluene, chl,orobenzene, .
tC et (r)ratlhygr of Lrgnpgf%g%gg%%eg %Ié?t?lg %/a‘?gft[ﬂ’eanr ecﬁ’cqifio& JHETHE S n 32 COBF BESRSRBI Ng

sulphonyl compound of general formula I is obtained which

may still contain a small amount of the corresponding
10 sulphinyl compound.

f. In order to prepare a compound of general formula T
wherein E is a cyano group and B is an ethylene group in
which a methylene group linked either to group Het or to Ar

15 is replaced by an oxygen or sulphur atom or by a sulphinyl,
sulphonyl, carbonyl or -NR,- group:

Reacting a compound of general formula

R

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

with a compound of general formula

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 Z, 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



25 am ne of general formula IIl, optionally in the presence of a

dehydrating agent, e.g. in the presence of isobutyl- chlorofornate,

tetraet hyl ort hocarbonate, trinmethylortho- acetate,r 2, 2-dinethoxypropane,

t etramet hoxysil ane, thionyl chloride, trinethylchlorosilane, phosphorus

trichloride, 30 phosphorus pentoxide, N, N--@9cycl ohexyl carbodiimde, N N -

di cycl ohexyl car bodi i m de/ N- hydr oxysucci ni m de, N, N -

di cycl ohexyl car b d  hy. - Hg;@ - o

benzotriazol-l-?? %???,gé%?fe %gﬁgfﬁyl%?%ﬁntnn %%ﬁéﬁ%égﬁggﬁg #% g0°C and

2- (1H benzotri akbe-boyling leB8p&r@Bure of the solvent used.

tetranet hyl uroni umtetrafl uoroborate/1- hydroxy 30 - benzotri azol e,

N, N - carbonyl dii m dazol e or triphenyl phosphi ne/ carbon tetrachl ori de and

optional ly withd-tFe avde¥in p¥epatmse campowsl pfr igeneeals foirmafhy Tanm no-
ridine, NsmetdyéraDhPHol4d i ' | at .

ltogrrperatures bet ween 0 and r1]‘%0 ,aﬂ{)r%%%safﬁﬂfq%’ ?3%%%‘?2%’1%{& ween B and

100C. The reaction of a corresponding reactive conpound of general formula

X1l such as tiReastig,aicompasid &S gonerd Fdrindes thereof with an amne

of general fornmula XIVis preferably carried out in a correspondi ng am ne

as solvent, optionally in the presence of another solvent such as

met hyl ene chloride or etheH and preéeraBy- ixrthepresenggrof a tertiary

organic bﬁ%? such as triethylamne, N-ethyl 15 diisopropylam ne or

N- net hyl - pholine at tenperatures between 0 and 150C, preferably at

t enper at ures betheemirb0 and 100C. h. In order to prepare a benzi m dazol yl,

qenzol hiazoly) 20 B 2 Heiened a0 ¥e G3TRAVALBLAIR0EEE LG MPe MOLRLN

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,'i;z-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-yl1)-1i,1,3,3-

35 tetramethyluronium-tetrafluoroborate/1-hydroxy-



Reacting a conpound of general formula NH 2 Ra - A, (XV) 25 YH wherein
Ra, A and Y are as hereinbefore defined, wth a conpound of general
formula 30 HOOCO - CH2CH2 - Ax - E ,(XVI) wherein Ar and E are as

her ei nbefore defined, or with the reactive derivatives thereof. 31 The
reaction is conveniently carried out in a-sdbvent or mxture of solvents
such as nethylene chloride, dinethylformam de, benzene, tol uene,

chl orobenzene, Bedstatwasnd UngN: Renzis/latinmiasdicakucan or di oxane,
optionally in the, pres e of a dehydrating agent, e.g. in the presence_of
i sobut yl chl or of%?’r%ﬁi%‘}ﬁ%‘?%‘%‘rﬁﬁfﬁ%%n é%ﬁ%tfo‘\?i‘r‘@,rlfiﬁi RBENPPELPRBAA Y WEED
2, 2-di Eef hﬁi(ypruparmdditmn acn@tahﬁoaéﬁ |sitsh rﬁ&i@&ﬁldiﬁ@,Onhdemethylaming— '
trimet hyl chl or . il ane, sphor us .t ri.chl ori de,. 0 orus pentoxi de,

N, N - dicycl oh%ﬁlc‘?r‘%%dﬁf rﬁ"%&ﬁm,"ﬁ@apéyﬂeoﬁ&@ff&&?gﬁ%ﬂﬂﬁ*ae/ N-

hydr oxysuccBni ntateverd évit it cate | tdwpadataireedibetwdenl o Bydr esgedenzotri azol e,
2- (1H benzotriazol-1-yl)-1,1,3,3- tetramethyluroniumtetrafl uoroborate,

2- (1H benzot ri Bteraply |3t temperatunesahetmweenr Gnand 100°C.

tetrafl uoroborate/1- hydroxy- benzotriazole, N, N -carbonyldiim dazole or

tri phenyl - phosphi ne/ carbon tetrachloride, and optionally with the

addi tion of a be? %ﬁﬁﬂﬁkgﬁ;gﬁwaﬁqqare$p@mﬁép§yraacnevepyomnoued of

N- et hyl - mor phofdiis-a0r fidrnRilhy ket euctl a@PRhePebebeky #hi&SIREigLyr §5

bet ween 0O %gd %?qp

alides thereof with an amine of general formula XIV is

preferably carried out in a corresponding amine as solvent,
%gr optionally in the presence of another solvent such as
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

N
_ NH,

Ra°A‘©( , (XV)

25 YH

wherein
R,, A and Y are as hereinbefore defined, with a compound of

general formula

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

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

derivatives thereof.



preferably at tenperatures between 0 and 100C. The reaction of a
correspondi ng reactive conpound of general fornmula XVI such as the esters,
i m dazolides or <,.m25 halides thereof with an am ne of general formula
XV is preferably carried out in a solvent such as nethylene chloride,

ether or tetrahydrofuran and preferably in 8he- presence of a tertiary
organi c base such as triethylamne, N-ethyl-diisopropylamne or-

N- net hyl - nor phol i ne, which may 30 sinultaneously be used as sol vents, at

t enperatures between 0 and 150C, preferably at tenperatures between 50 and
100C. i. In ordet® tP3FEIRD L% GRAMSRSANH Y2 CasEie8npytindnop sRAVEBS gEner al

fornula: - 32 -miBeacte ngf ascrginGueh @enaethylenBubalbFRgeRa A, (XVII)
LK et el S Al ale Bt Reiore Seded 02 corpound
as herei nbebor eetafalatrofuran t benzenedgetirabyddefuyahi gesdibranef. The
Gch s et hy! RSy I T edeaeited ok a) B8hvkas ThE. Sh8pbe g e ThS
chl or obenzene, theemrggenas @farisdbutydsblosofatmpdtef utebyraethyphotrtho-

di oxan, optiondldrhdrntidle tHiGRe! oQ'fthéag@EﬁGF?tﬁf‘g—&%QEhoxfpgopéﬂef he
presence of I5N¥2ﬁ9§mé¥ﬂé¥;§;¥ggi,eth&g%;%egh¥oride, trimethylchloro-

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

A 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 quinoxalin-2-one compound of the

35 general formula:



ort hocarbonate, trinethyl orthoacetate, 20 2, 2-di nmet hoxypropane,

t et ranet hoxysi | ane, thionyl chloride, trinmethylchlorosilane, phosphorus
trichloride, phosphorus pentoxide, N, N -dicyclohexylcarbodiim de,

N, N' - di cycl ohexyl car bodi i m de/ N- hydr oxysucci ni m de,

N, N - di cycl ohexyl car bodi i m de/ 1- hydr oxy- benzgpj ri azol e, 25

2- (1H benzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uronium tetrafl uoroborate,

2- (1H benzotri azQsde{¥He =1, -

tetranethyluron?§%¥#€¥#%f%uor 6§Pgtg 19ﬁ98F8%yfoﬁgﬁ%%triazole,

N, N - carbonyl dii m dazol e or triphenyl phosphi ne/ carbon tetrachl ori de, and
optionally 30 with the addition of a base swygh as pyridine,

4- di met hyl ani nopyri di ne, N-nethyl - nopphslifie ér triethyl ani ne,
appropriately at tenperaturenaot he 0 and 150C, p(f§f¥?bly at.
tenperatures of between 0 and™ 100C. owever, it iS particularly
preferred to carry out the reaction with R{H r espondi ng reactive conpound
of general forrmula XVIIl such as the esters,” imdazolides or halides 5

t hereof with anwherednof general fornula XVII in a solvent such as

met hyl ene chd or ipde, pet , A€ n r and. .qptional ly i

t he presencra% oflR%' %2 rta?gr)l} %‘?ga%%cﬁégggﬁéégﬁygs %ﬁ%ﬂg‘nﬁga %@cﬁﬂd]
di i sopropyl am nefogeNemafilhfbrmmiahol i ne, which may 10 sinultaneously serve
as solvent, at tenperatures of between 0 and 150C, preferably at
tenperatures of between 50 and 100C. j. In order to prepare a conpound of
general formula | 15 wher eHQ-€0 de®RCRs a A _4-Rl kyl ,offMpII3ubstituted by

an _al kyl sul phonyl anm nocar bonyl group:

-’ wherelin

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

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, optionaliy 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
[ pentoxide, N,N'-dicyclohexylcarbodiimide,

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

25 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium-
tetrafluoroborate, 2-(lH-benzotriazol-l—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.



Reacting a corrpound of general formula R2° %N- A- Het - B- Ar - E
(IXX) R3 20 wherein R3, A B, E, and Het are as herei nbefore defined and
R2' denotes a Cl-4-al kyl group substituted by a carboxy group, or the
reactive derivatives thereof, with a salt of 25 a conpound of general
formula C1-3-A kyl-SO2-NH2 (XX). The reacthgn-is preferably carried out
with a corresponding 30 reactive conpound of general fornula I XX such as
the esters, imdazolides or halides thereof with a salt of a conpound of
gener al forml a XX, preferably with an alkali netal salt thereof such as a
sodi um sal t, | rH@We¥eTentt siepansieuianlemrafemediéo caray, outhahel |
tetrahydr of ur anr@4c8flon dirieh Ny | dOFFEIP SR Blg txeég&rﬂrteu'b%ﬁpg%ﬂﬁet%%egeQEQal

150C, preferab at_ tenperatures of betmeen 50 and 100C° In reactions
descri bed herei Wi XVRLL ek 3R theyaiharsr dfddazeddsess ory Brdides
carboxy, ansno, tieiebAIEh & AMim® oF QGHifer@y fl&nmat etred idubi B1tRet
reacti on by means, of coqﬁﬁgflonal pr ot ct| roupz :ch are renoved by
cl eaving after ?%1 r23JPE RY group for a

hydr oxy group rtsgytratiwd:rmfuzramear@kzpﬁgdnaldqeuyﬂ thleepz-e)sbnctaebf butyl

trityl, benzyl gt ﬂﬁg u g gr
car boxyl group W& é%# IQ%/rlne gﬁ%‘ E@%e%ﬁgﬁgﬁab% R ggg? buty
benzyl or tetr@ﬂ%ﬁn xﬁﬁm1Qﬁwnan1ma;hyl morpholine, whlch may

10 simultaneously serve as solvent, at temperatures of between

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

100°cC.
S
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
s R3, A,'B, E, and Het are as hereinbefore defined and

Ry' denotes a Cj_g-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-SO3-NHjp {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



the protecting group for an amno, alkylamno or imno group nmay be the
acetyl, trifluoroacetyl, benzoyl, 20 ethoxycarbonyl, tert.-butoxycarbonyl,

benzyl oxycar bonyl, benzyl, methoxybenzyl or 2, 4-di net hoxybenzyl group and
for the am no group the phthalyl group may al so be considered. The
optional. subsequent cleaving of a protectizng group may, . - 25 for

exanpl e, be carried out hydrolytically in an aqueous solvent, e.g. in

wat er, iSOprOpad‘ﬂﬁéﬁ’Wﬁ’%nﬁa%f@y %eufggﬁ@/uve%g_egeeﬁ?ggoaagﬁé.Wi‘é@sc in the

presence of an acid “such as trifluorodcetic aci ochloric acrtl or
sul phuric aci d Rreferaly Htedamperstusiesaofabetveeal 58a3vd3b08%€Eh as

l'ithium hydroxi de, sodium hydroxi de or potassium hydroxide or by ether
cl eaving, e.g. in the presence %&F i gdotri net hyl si_|l ane, at tenperatures

between 0 and rHdEhe FeF1aRS, dgsar begedabgioteenany BARACEOCE 35
However, a Benzytoupeetpreesianayicorasheydronyy caakbeyy, 9aRifo, "®YkY Pimino

exanpl e be cl eaved. hydrogenal yti call e.q. . usi ,hyd en in the presence
of a catal yst solf:hl“é%‘%&oﬁ*ﬁ%/é'ﬁyur?ﬁgﬁgﬂ?gﬂ:e nggréﬁévéﬁ ETRAC L2 P& hanol |
et hanol , et hylmesoet aife,coivestthyinfadr peoitéet idgngtrbyps owhboh deyacedmoreed or

gl aci al acetic Wi&eaqgtd'rﬂggqgtle\é ‘Mhte[‘)r%@étﬁggi tion of an acid such as

hydrochl oric aci'd, at temnperatures bétween 05 and 50C, but preferably at
roomtenperature, under a hydrogen pressure of 1 to 7 bar, preferably 3 to

5 bar. A n@bhowﬁer&aam;ﬂrequF&h@ﬁ}b:@h&@t@ﬁgctﬁaﬁgdfbfl_é RFESRF u}?fm@}n
oxi di si ng agen&¥§u$P as ceriun(lV)amoniunmnifrate in 0 a solvent such as

net hyl ene chl oM&dd eamtlhﬁfgfséléf »aBEEENLe r PERFNL er tRXT t RNPE Attt yl,
bet ween 0 and Hhzyluor petfrahydrypetrangdnytreapprature. However, a

2, 4z met hoxybenzyl group is preferably cleaved
the protécting 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



15 in trifluoroacetic acid in the presence of anisole. A tert.butyl or

tert. butyl oxycarbonyl group is preferably cleaved by treatnent with an
acid such as trifluoroacetic acid or hydrochloric acid, optionally using a
sol vent such 20 as nethylene chloride, dioxane, or ether. A phthalyl group
is preferably cleaved in the presence of ~h3®razine or a primary am ne such
as nethylamne, ethylamne or n-butylamne in a solvent such as nethanol,

25 et hanol , i s@@ldpadioin/aheincerd/ viat er solveéntixaneh ab meéthpaod] ueehahelyeen

20 and 50C. An I ony.: gr i ed Lng_ wth,a

catal ytic annuﬁ?h§¥'tqtraL|§-%*T|6% n&P%ﬁ%@%ﬁ%he??§8£%§?%85ﬁﬁﬁf%f(acet°ne
preferably in ®&xdhAtials agetds atcetdr.amo@nonaitém_ wathptbéeaddiyion ofiean
presence of ansX¥E@FucHlaA @%%&Q%Qiﬁsa@iﬁphﬁl:'ESmBér&téi*génﬁéjﬁQ@%naé
temperatures between 0 and 100C, preferably at room™tenperature and under
i nert gas, or B®pd 503€ nButi PReBeBabLut 2t yroom framprrasfure, under a

tris-(triphenyb&@g&ggin = Lunl ) - .chboylde, | vent, su as
aqueous et hanol “an 3b |8ﬁ§ﬁ?§ g& %hggp?eéé%bep%gfg?%gég gu%% %gbifﬂ 36 -
di azabi cycl o[ 2. 2. 2] oct ane, at tenperatures between 20 and 70C. The
conmpounds of gangeth, u S ' : ' one
of which are kn \%n'ia frog(%bgﬁg?fqi ?g?g?uﬁ%(y %%goa%%.%%éa\?%%dlﬁy%%%%%&%%ym
fromthe |iter2tuP8 SFddAsiegyapenkefuchr a8ueer bam [ BV arenbam nitxake in

Exanpl es. 10Thua, sbleaxadpth, a8 AeRPLEHe OEhDSFEdS] stk frtild ord0
obtai ned by reactin G rresgondlng nitrile which in turn 1is conveniently

.a J
obt ai ned by prBESgggétFl §/Nat@rt At atemBeFakyeRRIi brEWIRD Grand FONE, bt he

pr%zgnce of hYﬂEQBSBably at room temperature.

However, a 2,4-dimethoxybenzyl group is preferably cleaved
15 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 trifluorocacetic

acid or hydrochloric acid, opticnally using a solvent such
20 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,
|\ 25 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) -

30 palladium(O), 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

35 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-



chloride or brom de. 15 A conpound of general fornulae IV, V, VIII, X and
| XX used as starting material is conveniently obtained according to a
process of the present invention. A starting conpound of general formula Xl
in which U 20 denotes a hal onethyl group is conveniently obtained by
cyclisation-of a corresponding ester which i3 substituted in the
o-position by a suitable hal ogen atom and a nethoxyacetam do group, to

form a correspoddiazabdicyydld [2.2-. 23blkexnept Ay| teapEesPEre HPbé GREdA Y20 and
subsequent hydrgbﬁﬁis and 25 optionally subsequent am dation of a resulting
carboxylic aci th a corresponding am ne, converting the al koxynet hyl
conpound thus obtained into the correspondi ng hal onethyl conpound, which

can if necessari be subsequently converted into the desired conmpound by
means of a suit abfe COFPOYRASURE. 9pperad £9rrulag i bh te Bhrused! amitstenting

sui tabl e carbonmataciidlder svakl ¥E, whishaaté NEnGRPOLEH e GRS AILT ?éy’"
Xl is obtained eggkn.u gegotesﬁﬁ agg#gxx, fmerc tq Oor am no group. A
starting conpound or -gah&farYs BFRAP PR IR it d Hyerakpde €0d on of a
correspondi ng omdireoweri thedd prbductibdnl iovdesdryiltsapan fiheatEemnglled he
resulting ester and 37 subsequent ami dation of the carboxylic acid thus
obtained wth a corresponding am ne. Furthernore, an i m dazopyridine
substituted in Thasp Boposkemphe bya acompdynd g germmhlotficaimude I is
cyclisationgcancbbgifeaveyt edac¥ifgt SRR G4 A 13t Qi
correspondi ng hydrox nethyl co oﬁ%d953§§$§is cogggg?g%qge %%%i agfb%%Fh o]
t he desired car%ﬁx?? ¥e bgﬁtﬁY teingd bypraeesagqs £ to h, with a

corresponding thio or alcohol in the presence of hydrogen

o chloride or bromide.

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 is 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
S 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



10 The conpounds of general formulae 111, VI, VII, I X and XIl used as
starting materials are obtai ned by conventional nethods, for exanple by
reducing an aronatic ester substituted in the o-position by an optionally
substituted 15 am no group and a nitro group, and optionally subsequent
cyclisation of the resulting o-diam no coap®mnd with a correspondi ng
carboxylic acid. Furthernore, the conpounds of general formula | obtained

20 may be Sepaihiitbodit. 'difida iR O RRES 06001 161 381 8" PRUE' Spedaq T or
exanpl e, the conpounds of general fornu I ned occur
racemat e forn1ﬁﬁfbb@-§§ﬁ%@£99? g 28iRet-hods known per se (see Allinger N
L. and Eliel E. L. in "Topics in Stereochem stry", Vol. 6, Wley

| nt er sci ence, 97 into their qptical antipodes, and conmpounds of

general formul & YHERAT St FedSE o3z PEcSERFbORUEEd D RS Be

iepar at edhog t podiasion afy rahaietthgﬂygiro&b gfidrrb?ahlﬁeddbi;f Gfrelli?@‘i&tl:ﬂéh N@an
nown net hods, mat.ogr. and/ or .fracti ona stal]jsation,
into the dlastégkg%%}§u%¥ﬁgre ﬁrrFFppﬂg§ngC§ ¥ i 1 %% ct?%rnl may

subsequent |y b@Qﬂﬂ&ﬂpﬂnﬁdngnhydrhaymaahylouempoandnuhicbned caroeetedcbyfhe

separation of eR3RLIQREY gk} Eh§f8E§9£§geE%§BB§glP¥ a&Ph ?P i&@éf@i'on on

chiral phases or by recrystallisation rom trcal ve sol vent
or by reacting WFWWlénXIéﬁtlcally active substance, espeC|aIIy aci'ds and
the activgged derivatives thereof or al cohol s, mhlch forms salts or

derivatives such as e. % ggters or dgs W th
The compounds of general ormulae III VI, VII, IX and XII

_ used as starting materials are obtained by conventional
& methods, for example by reducing an aromatic ester
substituted in the o-position by an optionally substituted
15 amino group 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
Lo 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



5 racem ¢ conpound, and separation of the diastereonmeric salt. mxture or
derivative thus obtained, e.g. on the basis of their different
solubilities, whilst the free anti podes may be released fromthe pure
di astereoneric salts or derivatives by the action of suitable agents.
Particularly 10 comon, optically active acggs-are, for exanple, the D and
L-fornms of tartaric acid, and dibenzoyltartaric acid, di-o- tolyl tartaric

acid, malic aci onj.c acj.d,
aspartic acid aﬁr qui na‘ll’tgil%ﬁa%'aa% es eg{l %ﬁt Pg’af%?acgut‘iéve a C(g) oI s 15
include for exafPticilly agtive Sté?ﬂmcea.n(ﬁmléy éﬂldépendath9 active
acyl groups in 28t dest ddChdEErat ffes PEERISE d&+k1c%hols, which forms

(-)-ment hyl oxycar bonyl . Moreover, the conpounds of forrmula |  qgbtained nay
be 20 convert eBR1HE OF EEHALIVaf D a8 @-SoulStEF St 6F aphdefarethi the

use into thas phﬂﬁéé\hﬂ@'@&?ﬂ)éﬁaﬁcﬁgfcﬁt&@ax%ahb%l Ufent]ga@f d%bbeté@ﬁtégﬂtcﬁelt
organi c acids es of . suitabl e acCi incgl ude for exa rochLoric
aci d, hydrobro'fﬂ"i‘,rr']‘.i‘)tlé‘l'~£ o£* s%ﬁ?n‘ﬂﬁ’i’cveacﬁ%ﬂl 5?61?51%1'0 €a8i d?npghﬁ g%skg ©%ci d,
succi ni ¢ aci d, their dibffelert tsolmhaxdud;letar whilet abedfoeenahtipodesdmayn
addition, the ounedse 0 t t hey contain a-
car boxyl grouprg ﬁ% éle(gufen "}ﬁ% é*ers&:é?:g%%o ggnee;{:edg?nto t he
salts thereof vdemvmwlhy uhe Y oﬁamtaMeeagantswl aar\;flcrﬂbarly
phar maceut Al ctifon | 15 RARIllCale a2ecepbabbeatalLs ERETS0 an
suifa B nc u

Exampl es o e base or exa@go sodi um ﬁ{\': oxi d pot a55| um
hydr oxi de, cycl%mm%@ﬁéa%rét%mdam ddbengandra ﬂ§1ﬁn%|°1d di-o-

]E“f et Ihanol an negotyBararid eady,mplliienedid, haanawl cennpevagds of general
ofipl a camphorsulphonic acid, glutamic acid, aspartic acid and

quinaldic acid. Examples of optically active alcohols

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, phbsphoric acid, fumaric
i;/ 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.



| and the salts thereof have val uabl e properties. Thus, the conpounds of
general fornula | wherein E denotes a cyano group are val uabl e

i ntermedi ate products for 5 preparing the other conpounds of general
formula | and the conpounds of general fornula | wherein E denotes an
RoNH C(=NH) - group and the tautomers, the~s8&reoi soners and the
physi ol ogi cally acceptable salts thereof have val uabl e

phar macol ogi calA¢rabeeadysmeptioned) ariey reew Rrampoumdb0 ofn kielhietrialg fefrtwdta,

an effect of prP'&H@iEﬁbtéﬁiE%VEHQEébftﬂé@%‘#&id&% |n$%§?%9% ?ffeg%ﬁgn

rel ated serine proteases such as e.g. trypsin, ur ok or
factor Xa, factee ?9@9?%Eﬁ%r°§0g%ﬂﬂqunﬁﬂﬁm@%ﬂ I whielreting Ef denosegoands

such as for exasph ?@@@W%ﬁa@@%&ﬁ@d&%t@ groiaeeeusby al so have

[ight in b|to fect. on _thronbocyte agagregati on. For exa e, the
?oflgaﬁaglcg %é g fhe other compé%n.s %% g%neral formula rrpand the

2-[ SF (l\ﬁl- ﬁm d: n&wwr)damf\:yﬁmiéndll -foaiili 3ZeheredIncar Bexytes an
aci d- enyl - - Car e
et iyl -2 (SAECA RS Fe o bb: A0H) Ehe Erfremstr . st stpuRsiAoners and
aci d- N- pheny| - N-He3-phyylriodogpirdsdiipt -aczeppabiyl palasi dher€of have valuable
1N?ehhyI|2NEEﬁ égg%ﬁﬁ?qg(?ﬁgq?%gikksbegg&gbgﬁﬁgkly5ayL amgoxyllc acid
- en roxycar
1- ngthyr 21P N- (ki )gﬁ%ﬂﬂﬂﬁiﬁﬂqﬁwa@mnéﬁéﬁﬁylPf pratongiingothé- yhrombhboxyl i ¢
aci d- N- pheny! - Nei(mgs éﬁﬁmﬁ%ﬁﬁﬁﬁﬂﬁﬁﬁk§tkaécﬁnbﬂereﬁétga serine proteases
1-met hyl -2-[ N n1d|nophen am nonet hyl]- benzimd azof y? car%oxyllc
aci d- N- (2- pyr|8?F§1 5%?ééﬂﬂonVFﬁEPﬁ9P? farger Viia, factor Xa,

KNS factor IX factor XI and factor XII, whilst a few compounds

such as for example the compound of Example 16
15 simultaneously also have a slight inhibitory effect on
thrombocyte aggregation.

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-
S-yl-carboxylic acid-N-phenyl-N- (3-hydroxycarbonyl-
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 = 1-methyl-2-(N-(4-amidinophenyl) -aminomethyl] -

benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -
N- (hydroxycarbonylmethyl) -amide,



40 F = 1-nethy| 2- [2 (4 antdlnophenyl)ethyl] benzi m dazol - 5- yI carboxyllc
aci d- N-phenyl -N-[ 2- (1H-tetrazol -5- yl)ethyl]-amde and 5 G =

1- met hyl - 2-[ N- ( 4- ani di nophenyl ) - ani nonet hyl ] - benzinidazol-5-yl-carboxy|ic
aci d-N- (2-pyridyl)-N(2- hydroxycarbonyl ethyl)-anm de 10 were investi gated
as follows for their effects on thronbin 4igpe:- Materials: plasma, from
human citrated bl ood. Test thronbin (bovine), 30U m, Behring Werke, 15
Mar burg Di et hyl barbiturate acetate buffer, ORWH 60/ 61, Behring Wrke,

Mar burg Bi omati ¢ B10_coagul oneter, Sarstedt 20 Method: The thronbin tine
was det erni ned §sfngl amB?-Bbf'&t?C [B164- emidinephenyl ety 1y benesins dasarstsedt .

25 As the test substgncearBo micogcbg Kéﬁ phed L om

di et hyl barbiturate b§E$ g &E%y ﬂ% wer e added Eé?éﬁﬁﬁiﬁggégéi:% p
prescri bed by the maXf §ER %ture was incubated for one mnute
at 37C. The Zlotting reaction was started by the addition of O. 3 U test
thrombin 30 ing0.1 e _I.S sured usi

appar at us from the agL|F?§X % ?ﬁe(%- %#ﬂ?PRRF4T¥31ﬁ91Qﬂ 4ﬁ§ of t he

m xture. M xtures tob@htinidazoht5ofl BEirbduflfier asdde Naddepywddglisead (@s
the controls. 35 Acc gfggyé Srbdey A L1 Qgeh dosage-activity curve was

used to deterntne the ef f ectlve conce ratlon of the 41

10 were investigated as follows for their effects on thrombin

time:
A Materials: plasma, from human citrated blood.

Test thrombin (bovine), 300/ml, Behring Werke,
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 tDBA 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



substance, i.e. the concentration at which the thronbin tinme is double
conpared with the control. The Table which follows contains the results
found: 5 Substance Thronbin time (ED200 in M A 0.04 BO0.06 CO0.15 D
0.03 E0.09 F0.03 GO0.03 By way of ex |l e, no acute toxic side
effects were observed when conpounds A, D, and G were administered to
rats in doses of up to 10 ng/kg i.v. The conpounds are thus 10 wel|

tol erated. |n PUBFt@NCeheiir- eph&heneonegnREERLt pPBpt t Vkch Hehe evhrempddunds
and the physi olagiecald MorpARPRRparaal Wthhere0tonersl suitable for the
prevention and treatnent of venous and 15 arterial thronbotic diseases,
such as for exanple the treatnent of deep |leg vein thronbosis, for
preventing reqer Tbles whfictr foYpans epatainensherréngl opl fnind: (PT(C) A),
and occlusion in peripheral arterial diseases such as pul nonary enbolism
di ssem nat ed i ntravascul ar 20 coagul ati on, for preventing coronary’

t hronbosi s, stroke and the oc¢l 8abstantesHhuntBhyomisirerttisne | n| addi ti on, the
conmpounds according to the invention are suitquﬁafcnin )ith onbotic
support in thronbolytic treatngnt, such as {for e%ﬁﬁble h r{-PA or
strept oki nase, for preventing ORO0- ernTT§§T€ﬁ§§BE_§TT€F1FT(C)A, for
preventi ng 0.06

0.15
0.03
0.09

0.03
0.03

Q"1 ®m™®mUnw

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.



met ast asi s and the gr owth of clot- dependent tumours and fibrin-dependent

i nfl ammatory processes. 42 The dosage required to achieve such an effect
is appropriately 0.1 to 30 ng/ kg, preferably 0.3 to 10 ng/ kg by
intravenous route, and 0.1 to 50 ng/kg, preferably 0.3 to 30 ng/kg by oral
route, in each case admnistered 1 to 4 5-types a day. For this purpose,

t he conpounds of fornul a I prepar ed according to the invention may be
formulated, OPONGbLYg Predl dd) ML AGIGH JRURTERRECSs Wi th One or
nore inert conventiona carr ers and uents,_e. corn starch,

| act ose, gl ucos@PPﬁ?EFb%F?%Yaq)H nee 13 d@S/ﬂiH:osféfef@E ¥ Qnﬁsﬁ@aﬂ-ﬁt mg/kg
pol yvi nyl pyrr ol bgodgeravéhibes Béute, tadd ayic taplstb markey, %te&éswaoola

wat er/ gl ycerol, ~water/sorhitol wat er/ pol yet hyl enegl yc pro negl ycol ,
Cotyl stear vl al EBNSD. MEARBaRY ATy oGS ot SR Aoy adnigRePB¥ede Tokbn s
hard fat or ssui tbhés md&wes&bhe&l&cﬁ ,pu@dse,pm@@emponmdst bféngbrgalentc
preparations such as ain coat ed .t ahl et ps
suspensi ons or pEﬁ%?)BSl t%?‘f%r 1 at%g:h nii 'é %w gg%Pn?téﬁGed to
illustrate the optiomakhyittwgetdier wArtd |cmh1m wqtermr lsgbsnaesssot withi ene
specified, the ¥a-ue ‘y%é rﬁ%ﬁ PN UShagoroky LAt sl | Leg, gel
pl at es producedg% @% I\igrésrs rc I%m;tadt a%o E nMass spe fra
(el ectrospray n‘&%’éhs%@%@r%t@fc%tlmse'atgé%@rl FAETOorsYsEaARBRE, in
"Chem e ungerercLeihldse, Igrddidn ¥arat®, polyvinylpyrrolidone, citric
acid, tartaric‘acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethyleneglycol, propyleneglycol,
S cetylstearyl 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:

s



Exanple 1 3- thhyl 2- [2 (4 antdlnophenyl) ethyI) -imdazo E4, 5-b3_-
pyri di ne-6-carboxylic acid -Nphenyl-N (2 15 et hoxycarbonyl et hyl )-am de a)
Met hyl 6-net hyl ami no-5-nitro-nicotinate 1.6 g (7.4 nmvbl) of methyl

6-chl oro-5-nitro-nicotinate (see Bernie et al. in J. Chem Soc. 1951,

2590) were stirred in 20 20 m of 4096aque6ﬁs met hyl am ne sol ution at room
tenperature for 30 mnutes. The reaction mxture was then diluted with ice
wat er, the yeIEﬂﬁﬂgﬂﬁéﬁﬁﬂLdﬁﬁﬁﬂdﬂhed was filtered off and dried. Yield:

1.2 g (80 % of theory) 25 Rf val ue: 0 66 (si;ig? %glh ethyl

acet at e/ et hanol acral acetrc acid = 90:5:5 t hy

5- ani no- 6- net h rglne, épﬁﬁllzflﬁﬂluttihGnR@fva&lqe%; Wers rawaysf et hyl

6- met hyl ani no- dﬁte&nmrtddhmﬁ@ igbalyRyriath Js@.(il@h 8telebmaeels/ Hk&&u&%?[@%ha“e

3:1) was adde adrunton char cqal and the  resu n
guspensron gasqﬁVﬁgr §$:F56 é ure under 5 bar of hydrogen
pressure for 1. hours The catalyst mas then flgteredboff and t he ?olrﬁnt
was 35 distiII C e o] roduct obt aj was, further
react ed d|rectIy $ﬁ3\3w$% %%ec}%% °P688§§$Y %ﬁsstp%gﬁﬂ% °% FBEIWF) ca
gel ; ethyl acef&ieeCesSe QdanﬁOW|axamp@e 10n1yChemiet lmyserer Zeit g,

5- f2 (4- cyanophep\vizhet hyleaanbonyl am no] - 5 6-net hyl am no-ni cotinate A
solution of 2.6 g (15 mwvbl) of 3-(4-cyanophenyl)propionic acid in 25 m of
absol ute t%ﬂrahydrofuran was mixed with

Example 1

Sa? 3-Methyl-2-[2-(4-amidinophenyl)ethyl] -imidazo {4, 5-b] -
pyridine-é6-carboxylic acid -N-phenyl-N-(2-
15 ethoxycarbonylethyl) -amide

a) Methyl é6-methylamino-S-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% aqueous 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 S5-amino-6-methylamino-nicotinate

To a solution of 3.1 g (15 mMol) of methyl 6-methylamino-
30 S5-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),



2.4 ¢ (15 mvbl) of N, N - carbonyl dii m dazole and stirred for 20 m nutes at
room tenperature. Then the im dazolide was 10 m xed with a solution of 2.3
g (13 mwol) of nmethyl 5-am no- 6-nmethylam no-nicotinate in 25 m of

di met hyl formam de and heated for 3 hours_tp, 100C. After the renoval of the
solvent in vacuo the crude product obtaine tes taken up in ethyl acetate,
the organi c phase was washed with water and 15 after drying over sodium

sul phate it waRmgiangr b4 rGaliss geds. erhylr asetake tothanel/ apmonia =
purified by flash chromat ogr asﬁmﬁ\?( |)I [ ca gel gradi ent: dichloronethane to
di chl or onet hane/ et hanol = T 1 g (50 %of theory) of beige
solid 20 Rf value: 0.54 (SI I i ca gel; et hyI acet at e/ et hanol / ammoni a =
90:10:1) d) Methwvl h i v
I m dazo[ 4, 5- b]pévhrll‘){lt _fr% _ 0 -9 mvbl ) of
met hyl 5- [2- (SRS bonyl am no] - 6- net hyI am no-ni coti nate

in 50 m gl acwls@ﬁﬁélcﬁu&cﬂ o vsasg haat ﬁﬂotw 4808 {orc ﬂSlQé&E 1) g¥dionic
renoval of the soJyent the re e s taken | chl or onet hane, .washed
with sodi um hyd nuba?r%dﬂat%é ég)%oga | Gﬁtraﬁf}éaomw SHRF Ut dﬁat't}é and
the sol vent was.4ligt({1d ataclf)f ofgan m'-hfaebdnyldinglmm sand dei{iFrdd ofor
theory), Rf val sil | ca et h cet /e anol ia =

90: 10: 1) 45 i@“ﬁ&‘%ﬂé élﬁf;lg)etﬁﬁ%l E‘D %ﬂ%“g was

yri di ne- 6- ¢fr bcmytei veiditd aAadeuManOGf 233299(110!m2bl )Of)fmmnyS -amino-
3 methyl - 2-[ 2- (bmdiRUNIGRY Dititi kit 328] i1 S0P ] @it ShyPr Srifitf R Vl:fd ©

heated for 3 hours to 100°C. After the removal of the
K 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 Rf value: 0.54 (silica gel; ethyl acetate/ethanol/ammonia =

90:10:1)

)_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 methyl 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 =

s

90:10:1)



5 150 m nethanol was m xed with a solution of 1.5 g I|th|umhydrOX|de in
20 M water and stirred for 24 hours at room tenperature. Then the m xture
was diluted with 50 m of water, the alcohol was distilled off and the
aqueous phase was washed with ethyl acetate. After acidification with 10
dilute hydrochloric acid the mxture was ex#baeted several tines wth

di chl or onet hane/ nmet hanol (9:1), the organic phase was dried with sodium

sul phate and t he) S])J-M@ﬂh wag- iflH112- 1 g beige solid (70 %
of theory), 15 Rf. alzu ¥' acetat e/ et hanol /ammonia =

50:45:5) f) 3- 2 AMLiqracdsol 4 5- bl -

pyri di ne- 6-car bDqulutiacmdef\I :pmar_tyl HM (nmcﬂt)h@g/cﬁ@rtb@nyl;;- m%@_hgllhnl J2angde A
sol ution of 2. Og

(4- cyanopheny| ) TRy ng%}&l]g Jﬂ‘]’ﬁi% dﬁﬂézé’]@éﬂrl}&ﬂel -carbgxyhateoim
di chl or onet Banel Hsm m@@hamcn]h wis mllxdd oriyth aclslodnitdenand oefl gx&dth@ﬁmZ
hours. After t r@y&(gﬂaie 251 CARAN&AL db%?:'l %e%t 'fgkggéhgogtgg\e,g %%ggl

product was taken up twi ce nore |n h oF GIet hane
distilled of f eRFPRIFIreThe Méf@cﬂdx@hﬂr@r wae tildﬂtgtedeatheEO(ﬁlgbfwas

suspended in 1%ﬁ’ér Oftﬁ@tarlaéaiﬂﬂofwérsa'als%'lﬁ%xS‘Ef""hhla Ehé Qgéggﬁs”f/g&é of

N- ( 2- et hoxycar bon I )anl lin Then with
m\/f)l) of %/I’I et ‘%’é‘e‘i\é?/ ldraé'&\%\a§§ Aiff:ér zcméafigagwnrwagh t he

sol vent wazodi Si:ﬂ]hit&d qudrddhl\o&auoﬁchheth@smﬁthu%SwabalFs?ggH%tzteﬁ §égi¥t‘?nl
il phat e, At o e B AU ORaERane oL hEngh o TPr Ak Eheonaeeataphy
(silica gel; dirt@se wast ldnied widhckbdiumeshaphaeehandl the solvent was
A distilled off.
Yield: 2.1 g beige solid (70 % of theory),
15 Rf value: 0.38 (silica gel; ethyl acetate/ethanol/ammonia

= 50:45:5)

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

L 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 brownish oil.



49: 1) the desired corrpound was isolated as a browish oil. 46 - Yield: 1.9
g (65 %of theory), Rf value: 0.44 (silica gel; ethyl
acetate/ethanol/annonia = 90:10:1) 5 9) o _
3- Met hyl - 2-[ 2- (4-am di nophenyl )ethyl | -im da 3[4 5-bl - pyridi ne-6-carboxylic
aci d- N- phenyl - N- ( 2- ethoxycarbonylethyl) amde 1.8 g (3.7 mwbl) of
3-net hyl - 2-[ 2- (é Xg é eth% - |n1dazo[4 5-b] pyri di ne- 6-carboxylic
aci d-'N- phenyl - %? ?h x§§§r off | BReQrY) ani de were stirred |nto 100 1
of ethanol sat uR@t\eﬂu/u.th Jedr agian cehlgeni;de thgt &éebggé?eéhéﬁé %ﬁgnd
then at roomtenperature Untl|9$ ED{ starting material coul tected
by thin layer chronatography hE% the sol vent was distilled off, the oily
residue was 15 taken up in 50 m of absolute ethanol and ni xed m%th SiF g
(37 mwbl) of |§ e
off in vacudr) {Tﬁp i”
chr omat ogr aphy X
and evapor at ed

i g 2 19:1 to 4:1)
: e6 g of belge solid (80 % of
theory), Rf value; acet at e/ et hanol / ammoni a =
90: 5:5) 25 Exanpt® twl)z Oftzi n(ezﬂa/firca-r{éprfénmnephynyl)enhy&te [ 4,
5-b] - pyridi neuﬁxwdowywmwﬁ&ﬂ:madra&@a id N -phenyl-N- (2-
hydroxycar nyl e ﬁg&# a i;solut on of "53§5 ng 0 anY of
3-net hyl - P AT em‘”’(?&foFElS Fp&PFGl 318061c‘afboxyl ic
ethanol satura;ed with hydrogen chloride for 16 hours first
at 0°C and then at room temperature until no more starting
N material could be detected by thin layer chromatography.
Then the solvent was distilled off, the oily residue was
15 taken up in 50 ml of absolute ethanol and mixed with 3.6 g
(37 mMol) of ammonium carbonate. After 4 hours the solvent

was distilled off in vacuo, the crude product 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)

~ 25 Example 2
Yz

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-b] pyridine-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 agueous phase was washed with 20 ml



aci d- N- phenyl - N- ( 2- et hoxycar bonyl ethyl)-am de in 10 mMl ethanol was m xed
wth 5 mM of 2N sodi um hydroxi de solution 35 and stirred for 2 hours at
roomtenperature. Then the mxture was diluted with 10 m water, the

al cohol was distilled off, the agueous phase was washed with 20 m 47
ethyl acetate and acidified with concentrat€d hydrochloric acid, whereupon
the desired conpound was precipitated in the formof white crystals.
Yield: 375 ny (ethytl afcdtins ¥ind adiidifalede wilh23cheeht¢aradl hy@tB¥hloric
acetate/ethano%ﬁgggnnl%:: 90: 5:.5 <§26FQ N603 §;§{54) Nhss,sgectrunl
(MeH) + = 471 anhiF PP CEPLIILS. CORPRNDGi HBEhBRGFIPAERYPE 1n
-imdazo [4, 5-tHf formliof Gehdtecamymtllisc aci d-N- (2-pyridyl) -N (2-

met hoxycar bonylygt ) ' d hl_Qri 15 Prepared anal ogously to
Exanple 1 from@%'hyﬁﬁ;ﬁ-(%g(&% t%eo%) ’
cyanophenyl et B¢l YalufdaloR3, $sbl byaigeh; cethyk sadetatie fethanol /ammonia =
aci d- N-(2- pyridyl)-N-(2-met hoxycar,kgnyl et hyl ) -am de, nmethanolic
hydrochl ori ¢ acjd, methanol and anmoni um 20 carbonate. Yield: 75 % of
theory, C26H2FaBB26M683. 5870=54}al ue: 0.31 (silica gel: ethyl
acetate/ethanokégnnnnia = 50:45:3% ry=a_ 25 EKA mass spectrum (MH) + =
486 Exanpl e 4Y3SfefRECEIYMs. (M+E) drnéghenyl ) et hyl ] -i i dazo[ 4, 5-

10 Example 3

) 3-Methyl-2-[2-(4-amidinophenyl)ethyl] -imidazo[4,5-
blpyridin-6-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
methoxycarbonylethyl)-amide—hydrochloride

15

Prepared analogously to Example 1 from 3-methyl-2-[2- (4-
cyanophenyl) ethyl] -imidazo[4,5-b] pyridin-6-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide,
methanolic hydrochloric acid, methanol and ammonium
20 carbonate.
Yield: 75 % of theory,
CogHo7N703 (485.55)
R, value: 0.31 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)
%/ 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] pyridin-6-yl-carboxylic
35 acid-N-phenyl-N-ethoxycarbonylmethyl-amide, ethanolic

hydrochloric acid, ethahol and ammonium carbonate.



30 bl pyridin-6-yl-carboxylic acid-N phenyl -N

et hoxycar bonyl net hyl - am de- hydrochl ori de Prepared anal ogously to Exanple 1
from 3-net hyl - 2-[ 2- (4-
cyanophenyl)ethyl]-inidazo(4,5-b]pyridin-Q-XI-carboxyIic 35

aci d- N- phenyl - N- et hoxycar bonyl net hyl - am de, &t Ranol i ¢ hydr ochl ori c aci d,
et hanol and annpgiunlcarbonate. 48 - Yield: 84 $ of theory, C27H28N603
(484.56) Rf val ¥ ?1@34ﬁ4(§i9f05h3%¥Y'ethyl acet at e/ et hanol /ammonia =
50:45:5) 5 EKA 0B$B,gNeo4 ! vasa (84H) + = 485 Exanple 5

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

b] pyri di n- 6-yl -Barebg i @ -4 d=shiljleenglel ethyl acetate/ethanol/ammonia
hydr oxycar bonyl met hyl - am de- hydrggh{®rd4de Prepared anal ogously to Exanple
2 from 3-net hyl -2-[2-(4-

am di nophenyl ) eER¥| has s speof dud: b]{NwH)i din-485/1 - car boxyl i c 15

aci d- N- phenyl - N- et hoxycar bonyl net hyl - am de- hydrochl ori de and sodi um

hydr oxi de solution. Yield: 85 %of theory, C25H24N603 (456.51) R val ue:
0.19 (silica geExamplg|5acet at e/ et hanol / ammoni a 20 = 50: 45:5) EKA mass
spectrum (MtH)+ = 457 Exanple 6 25

2-[2-(4-am di nophenyl )et hy] ]- 3-net hyl - 6-( 2- met hoxycar bonyl - _

2, 3-di hydr o ndo?p:’f'@ Yeatb yi‘sté}'ﬁlﬁ%"amﬂfm@lﬁ]emﬁélrﬁ@ldﬁyaﬁécﬁr ori de
Prepared anal ogousywidinf&afip! €adbdyli -dodd-4-phenyl -N-

CyanOphenyl)Etq¥¢&f§§§§%gggﬁ§iéé%ﬂ¥¥Jgﬁgggyﬂygzgkhloride
St Prepared analogously to Example 2 from 3-methyl-2-[2-(4-
amidinophenyl)ethyl] -imidazo[4,5-blpyridin-6-yl-carboxylic
15 acid-N-phenyl-N-ethoxycarbonylmethyl-amide-hydrochloride

and sodium hydroxide solution.

Yield: 85 % of theory,

CasHoyNgO3 (456.51)

R, value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia
20 = 50:45:5)

EKA mass gpectrum: (M+H)* = 457

Example 6

b 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] pyridine,
methanolic hydrochloric acid, methanol and ammonium
carbonate. |
Yield: 20 % of theory,

35 Cp7HpgNgO3 (482.54)

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

/



2, 3-di hydroi ndol -1 -yl -carbonyl ) -i m dazo[ 4, 5- b] pyri dine, nethanolic
hydrochl oric acid, nmethanol and anmonium carbonate. Yield: 20 V of theory,
35 C27H26N603 (482.54) R value: 0.30 (silica gel; ethyl

acet at e/ et hanol / amoni a 49 - 50:45:5) EKA mass spectrum (M-H)+ = 483
Exanple 7 5 2-[2-(4-am di nophenyl)ethyl]-3-g®thyl -6-(2-carboxy-

2, 3-di hydr oi ndol - 1-yl - carbonyl ) -i m dazo[ 4, 5-b] pyri di ne- hydrochl oride 10
Prepared anal ogously to Exanple &, f 40182~ [ 2-(4-

ami di nophenyl ) et hyl ] - 3- met hyl - 6-1 2- nethoxycarbonyl

2, 3-di hydr oi nd@KA -wds=< asfsotydym 4 nfMa)o| 4 3-83] pyri di ne- hydrochl ori de and
sodi um hydr oxi de solution. Yield: 90 %of theory, 15 C26H24N603 (468.52)
Rf value: 0.24 (silica gel; ethyl acetate/ethanol/ammonia = 50:45:5) EKA
mass spectann Edxample =7 469 (MrNa) + = 491 20 Exanple 8

1- Met hyl - 2- E(4- am di nophenyl ) oxymet hyl ] - inidazo[4

5-b] pyridi n-5-yl -carboxylic acid-N-_(2-pyridyl)-

( 2- et hoxycar borgrt B2 h{4amididonheny lﬁﬁhylé ﬁeﬂﬁyhaﬁrﬁoig #arR9KYpyri di ne

8.35 g (50 m\blg, nig dhitditlacr MBIV capboRyd) Rihi 8aR¥Ted508] pyridine-
hydrochloride

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] pyridine-

- hydrochloride and sodium hydroxide solution.
Yield: 90 % of theory,

15 CpgHo4NgO3 (468.52)

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

469
491

EKA mass spectrum: (M+H)*
(M+Na) +

20
Example 8

1-Methyl-2- [ (4-amidinophenyl) oxymethyl] -
imidazo([4,5-b]lpyridin-5S-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. '

CgH71N3 (137.20)



(Fbterocycles 38, 529 (1994)) were dissolved in 300 1 ethyl 30 acetate and
hydr ogenated with 1.5 g Raney nickel for 3.5 hours at roomtenperature.
Then the catalyst was filtered off and the filtrate was evaporated down.
After crystallisation of the resulting residue frompetroleum ether, 5.75
g (84 i of theory) were obtained as oIiveng%%ﬁ' 35 crystals. C7HL1IN3
(137.20) 50 - Melting point: 112-113C b)

1, 5- Di net hyl - 2- Medtipgnpoioty| LaRyad8RAQI | - imdazo [4 , 5 -bl -pyridine 5
11.4 g (63 mwl ) of 4-cyano-phenoxyacetic acid were dissolved in 200 m of
absol ute tetrah drofuran and n1xed at roon1te perature with 10.2 g (63
mvbl ) of NN - 3 4 aeyapophenybl gpanethylde. 570 g  (41.5
mvbl ) of 2- anlanﬁdﬁQbH!|gHb@OQQrﬂaihd|-pyrldlne were 10 added After 2

hours at 60C the_s wa IIed off and the crystal)jne residue was
m xed with il aa Wﬁ?ﬂ e? S¥earPRgproryacst %ﬁlW%Eﬁion from

et hanol 9. 95 gdﬁ%ko%weﬁ uheGDy)mmebﬁ absal wesl tétf&hydxﬁﬂnﬁﬁn\Mﬁd(mixed

crystals. 15 Clg?igyégngéﬁgﬁgg}urghﬁgE%pf§t5Lgn(gg-mMga é? 1,

5- D net hyl -
i m dazo[ 4, 5- b]pNnNdrnatbmnyiddeleQZQIGZ Afuer mbinimftes at 60°C, 5.70 g

-1, 5-di met hyl - y enyl thy. éﬁgﬁq I
suspended in 12&61'4L 5 gneﬁporagn%t %lgga%(fhétlil(ﬁ W t 6 E‘%&h@&( Pﬂfw “%re
m chl or operifbnzafdedei dALHipEr 2ubeura 2t £R°Gdihe igmlvwent was Simedl @ffz
hours at room t grEetRbUESyEDS813Oh¥eRésidue was mixed with water, washed
with water and dried. After crystallisation from ethanol

ie’ 9.95 g {91 % of theory) were obtained in the form of white

crystals.
- 15 Ci1gH14N40 (278.32)

Mass spectrum: Mt = 278

c) 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-blpyridine 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 Cy1gH14N40 (294.30)

€

Mass spectrum: Mt = 294

d) 1l-Methyl-2-[(4-cyano henyl) oxymethyl —S—h”dro ethyl-
imidazo[4,5-blpyridine '

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



25 was distilled off and the residue obtained was m xed with a sodium
hydr ogen carbonate solution. After 30 mnutes the white crystalline
product obtained was suction filtered, washed with water and dried at 40C
Yield: 2'.45 g (83 % of theory), 30 CL6H14N402 (294.30) Mass spectrum Mt
= 294 d) 1-Methyl-2-[(4-cyanophenyl) oxyneth$}l=5-hydroxymet hvl - inidazo [4
, 5 -b] pyridine 35 2.40 g (8.2 nmvbl) of 1,5-dinethyl-2-[(4-cyanophenyl)-
oxynet hyl ] -imi %Zl(ﬁl%&éﬂdéﬁiéiidbf& I\&zmyidiaduer(e.esespmomed whar@gpeh a

di chl or onet hane _and m wWwth 2 4 I flu e

anhydri de (16. FYA&T )S° FPBE £ brgcailé’aed 'S0 ttlg%n&\gvafslgggg = ﬁag‘kfter 16
hours at room ﬁemnkranureauhﬁasnﬂv&nu weas ddisgtilleddofs thﬁeVVFgeﬁﬂs

[esi due obt ai neg. ypg, Hied Nl dlke] Y 3ROSR ﬂ@nﬁléﬂﬂo:‘?oﬁet’ﬁéﬁé whgh

50 M of 2M so drogen car bonat e ion. After 3 hours' vigorous
stirring thé prwqm‘ttétveith Fheel vafs %cﬁqddhm‘f hydgpggn GaTReRakft h wat er

and dried at GO0 AedE: @ Wdss PWRrohEB st ok iheohy) predipitate
C16H14N402 (29§Qﬁ63 Melting pojnt: 172 TOuSTS 8

1- Met hyl - 2- [ ( 4-fszRRsh Qﬁ&ﬁﬁﬁiﬁﬂ t%%ﬁaﬁaﬁﬁfkeé Ufth water and dried at
pyri di ne- 5- carQaﬁdghvde 15 3.65 g (12.5 anI) of

1-nmet hyl -2-[(4-¢ h th d d 4,5-b
oy idine wer e SASUEE P 16 SRR MR, ot he AR M Red wi1h' 15.0 g

of manganege mG@gHE;Ngnjewzimiianns at roomtenperature the mxture was

filtered through kleselgur and the sol vent
elting point: 172

& e) l-Methxl-z-l(4—czanophenzlloxymethxll-imidazo|4,5—b]—

pyridine-5-carbaldehyde

15 3.65 g (12.5 mMol) of 1l-methyl-2-[(4-cyanophenyl)-
oxymethyl] -5-hydroxymethyl-imidazo[4,5-b]lpyridine 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),
C1gH12N405 (292.30)

y 25 Melting point: 231-234°C

£) 1-Meth11-2—[§4-cyanophenxlloxymethyl]-5-carboz¥-imidazo-
[4.5-b]lpyridine
1.25 g (4.3 mMol) of 1-methyl-2- [ (4-cyanophenyl) oxymethyl] -
30 imidazol[4,5-b)pyridine-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 vYield: 0.81 g (61 % of theory),
C16H12N403 (308.7)



20 was distilled off. The filtrate obtained was evaporated down, the
crystalline precipitate was triturated with ether, suction flltered and
dried. Yield: 3.05 g white powder (84 1 of theory), C16H12N402 (292.30) 25
Melting point: 231-234C f)

1- Met hyl - 2-[ (4- cyanonhenyi ) oxymnet hvl | - 5- caf b®Xy-i m dazo- [4.5-Db] pyridine
1.25 g (4.3 mwbl) of 1-net hyI 2- [ (4- cyanophenyl ) oxymet hyl]- 30

i m dazol[ 4, 5- b] pyg) di NettheblDal delaide optletvdi) 9%Q ggg pp-10 m formc acid
~and mxed at OCwiih 1.0 md . ydro,n per gxi de 00, S renth) After 12

hours at 4C t he Wi RE et PRSP e~ RATRORY L L6n2 e d e ir s2 DYRRARL) it h
wat er and drlemmm @ %of theory), CI6HL2NAOS

(308.7) 52 g) 1 st @112 ({(rrﬂﬁo(iéa%_%pgegt\é}:}uoixggwx cyanogﬁég}Ll)’oxmethyl]—

5-bl pvridin-5 -car I'C acl
(2- nEthoxycaﬁboﬁwQﬁﬂﬁﬂ%¥1ﬂﬂkﬂ§ZQI&85ﬁ9]pYr@duNblyené suspended in 5 ml of

1- net hyl - 2- 4-(3/14,;&(}[3% azo| yridi ne
vvepg sﬁspengj(ed i.n m™ _of d| met h%@op%{%dcgigﬁxgﬁﬁg & (ﬁ @ggbo &t
mvol ) of  N-met B %aﬁh-a}qlmoéﬁ@esze mg2¢1mg ﬂ/bp)mml) of

0- (benzotri azol d- we)nd&ﬂ&llazd}j-it.eur)aﬁenhmh N Oﬂégf&méﬁ% f&{lﬁgpme) f
0

After 10 mnute raqom t erature.a 10 sol ution of 21

met hyl N (2- pyr| e fqé‘ r‘ﬁ%i%"aﬁl’aom gﬁ&?@ 1R 'lelt%? I @qu?%ﬁﬁ%%
added, whet@upavlatdosanofs @15t mgn (was nlbd) nefl. méElel N2(hqpsid@tl) + oom
Lemperature {1y GkOB 388 YAS2ShL " bEdal Rl Ony | FSAIEHs A Fadeq,

extracting 3 times w
whereupon a clear solutlon was obtained. After 12 hours at

&

N room temperature the reaction solution was stirred into

ice-water. After extracting 3 times with ethyl acetate the

15 combined organic extracts were washed with a saline
solution, dried over sodium sulphate and 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 CygH15NgO4 (407.50)

Melting point: 139-140°C

h) 1-Methyl-2-{(4-amidinophenvl)o ethvl] ~imidazo[4.5-b] -

2 . 25 ethoxycarbonyl-ethyl) -amide

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

2- [ (4-cyanophenyl) oxymethyl] -imidazo[4,5-b) pyridin-S-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)* = 502



15 conbi ned organic extracts were washed wth a saline solution, dried

over sodi um sul phate and evaporated down. The residue obtai ned was

chromat ographed on silica gel with dichioronethane/ethanol (90:1 to 25:1).

Yield: 165 ng of white powder (35 % of thgogg), 20 C25H12N604 (407.50)

Mel ting point: 139-140C h) B

1- Met hyl - 2-[ (4- am di_ nophenyl ) oxynet hyl | -i m dazo[ 4. 5- bl -

pyridi n-5-yl - cEABAC 2 aci d- N- (2-pyridyl)-N-(2 25

et hoxycar bonyl -et hyl ) -am de Prepared by reacting 140 ng (8.3 nﬂb:)'of

1-met hyl - 2-[ (4. cyanpphenyl)oxynet hyl | -i m dazo[ 4, 5-b] pyri di n-5-yl -

carboxglic a£§cﬁTﬁ&Ti%%ﬁ@%ﬁﬂﬁqﬁhﬁﬁﬂjﬁéﬁﬁéﬁﬁ@ﬁFﬁﬁﬁ;ré?ﬁ?PFhlaﬁPH%‘thh

et hanol sat ur atetrBuyscylyi egei -ohphlenge -8R 2wet RoRPcadbBAy Vet hyl) -amide

carbonate/eghanol anal ogously to Exanple | g. The resulting product was

purified by~ chrefateg O —+ wi—-H—eH-chi-eroret-hanelethang

(19:1 to 4:1). a)YiRihyl 4 ! R . : C26H27N704
501.57) 35 Ma iy + 7.502 - - .

(2-[N-(42 ant di nebfoi l-dgfr:h?f)%g?%?l f‘-lgé%zWﬁ?ézSFﬁg@’gagb%%’i’?‘c‘* fluoro-

aci d- N- pheny| - Reprzaateoxypfar BoSy| Eplirk, aki Be D6dd§ tmhyl Amer. Chem.

4-f1 uor o- 3- met kRld.y geet @@o@o-ﬁgaé?@t &nd §0b8 kN (07628 8 {1% ) )gf!

et hyl 3-amj po-4-fluoro- benzoate (cf., L.S ~Fosdick, ATF. Dodds in J. Aner.
Chem  SoctV 55 Meldexvereky)lrhiqgidesgn,po wl gshlorohenzergyrgs (3t ipred

met hoxyacet yl clficar ild@cur 2@ BbechhadobrereperYagedt fé¥ etb diutledOUrTRdn 50C

and then requ%%% %%ﬁv%%tnbggt §StIngd off in vacuo and the crude

S product obtained was purified by flash chromatography
(silica gel; dichloromethane/ethanol = 100:1). The desired

15 compound, initially oily, solidified within a few days.
Yield: 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

b

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



the solvent was distilled off in vacuo and the crude product obtained was
purified by flash chromatography (silica gel; dichloronethane/ethanol =
100: 1). The desired 15 conpound, initially oily, solidified within a few
days. Yield: 3.8 g (98 % of theory), Rf value: 0.38 (silica gel;

di chl or onet hane/ et hanol = 19:1) b) - 54 -

Et hyl - 2- met hoxynet hyl - benzot hi azol e-5- carboxylate 20 A m xture of 3.0

g

(11.7 mwol) of g-flu - 3- m d@: he i hdLa 2
mvbl ) of La\/\/eslg%j#sgég%g%“r‘l?@ %A‘/ggé%[e u%'ed oér}1 8‘}' %o%r%%lhg’lQSg il d}fs gl"ggﬁé,
m xed with 1.0 gffawekeorrude cpxednctarmishdakan up 12020f ol wabeher washedr s.
After the sol veginaso fD! GE&thy P hnt 1G1e A olieX bibE e shaat 8d £l 8a
180C for a further 8 hours 1na pressurised vessel. Then the solvent was
distilled of f i¥WitAcEeRceReratediiydrrpiiorisn Acidd whid stpbeingegopyel ash
chromat ogr aphy §sthi £ée g€l Th&tpinki sH-Bilf RInpIuBdMEBbReby= §é8§¥>i€aﬂed
evapor at ed down agai n.. 30 Yfﬁd: 2,1 f yel,l ow crystal g;? % of theory),
Rf val ue: 0.55 ‘(igl"?‘é%t’g%?; qﬁﬁe%{cé&ﬁq‘e@gﬂ& Wa& e?‘ﬂér rieg-7) o)
2- Met hoxynet hyl ¥hehd ot hi ezp! 86-asbhahdary)gci d 35 A mixture of 2.1 g (8.36
mvbl ) of ethyl 2-nefhaxy VAP ot hiazgl e- 5-car boxyvl aj e .and .16 af, 2N

}g,eqr%l X %ET].I} (s:.?ggé éei 81%6]??#&%%)%135 }?q;ohra%%f rQnBO ) at

sodi um hydr oxi solut’i ori"was “sfirred i hto ano
roomtenperature. Then the al cohol was distilled off, the crude product

was taken yp | %?%Me#&xf%geﬁmh%ni@t rla@%l@—sd.gﬁg:mﬂ%_ggﬁ.ﬂ@raéﬂg—ﬁh.e |

aqueous phase was acidiife W th concenirated hydrocC rrc acl Il st

bei ng cool ed 5 Rienyl: (Crathoxyigazbonylethydlsamidet her eby precipitated

A suspension of 1.6 g (7.2 mMol) of 2-methoxymethyl-

benzothiazole-5-carboxylic acid in 60 ml dichloromethane

was mixed with 1.6 ml (22 mMol) of thionyl chloride and

15 refluxed for 1 hour. The solid dissolved after 20 minutes.
After distillation of the liquid components the crude
product was taken up in dichloromethane twice more and each
time the solvent was distilled off. The crude 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

ps

was distilled off in vacuo, the residue was taken up in 30

s 25 ml 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)

anophenyl ) -aminomethyl] -benzothiazole-
35 5-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -~amide
A mixture of 2.05 g (5.14 mMol) of 2-methoxymethyl-
benzothiazole-5-carboxylic acid-N-phenyl-N-(2-




was suction filtered, washed with water and dried. Yield: 1.6 g (86 % of
theory), R wvalue: 0.12 (silica gel; dichloronethane/ethanol = 29:1) 10 d)
2- Met hoxynet hyl - benzot hi azol e- 5- carboxylic acid-N _

phenyl - N- (2- et hoxycar bonyl et hyl ) - am de A_sggpgnsion of 1.6 g (7.2 mwbl) of
2- met hoxynet hyl - benzot hi azol e-5-carboxylic™acid in 60 m dichl oronet hane
was mxed with 1.6 m (22 nm\bl) of thionyl chloride and 15 refluxed for 1
hour. The sol i EthIeHFIERORYIREhy ratideand A tTemldi($ti7 riioldn off at AY

l'iquid conponengSLuthor I dleboRs® dteibMéisi dealden diRH1brémethahenihiane twi ce
nore and each jme fhe,splven s distilled off. .The crufllde amg chl ori de
t hus obt ai ned vél’ss§ ¥ed P id en O @k g GFQP&hhaggq8RddFhiRred
to amm' ?ture Offldr%@ lﬁ&ui’% awdomftdh;(e&-ﬁd@ycmhbﬁnxhelg h;tk):&lﬁéldwae and g
3.0 21 _m\b triet l ne. i n 50 tetra rofuran_a tirre
overni ght af t S TeR et 44 W e dh Rk lecd ed iyt MR HaBBnate
vacuo, the resistilutesnt diden epganiSphaste M@ anidrifeddwdbhosodétimaselphhte

sol ution was Wg{:ﬂgt AL S Wﬁfhais tiig.ﬁ.e‘ﬁ totﬂs_od'gﬁg ?glhpgat e. After

distillation sol vent an romat ogr a I ca gel;

gradi ent: di cHdhxpRameiy ethenritidazole -5 cardboxydict peideNrphenydonpound

was isol ated agy.a(Arovit:eedvon3ACtHal)damd d@5 thid ¥pehihbBaon¥le & wakue:
0.40 (silica. gel; ethyl acetate/petrqgleum.ether = 1:1% % 2- [N\ ,

(4- CyanophiRyl )takeR Thyd 19 e 0o s AT EOREOBY LR x? pine and mixed
aci d- N- phenyl - Nei(th e hex ot afshan yiMeilhy lof- @vathd noAbehxbtili erdle?. OBfger5114

Tl ) of 2 met hoxymet iyl v HENA0L el B GALRRNK! LGs?6L de b RDS 8k Nk 55

Y vacuo and the crude product obtained was purified by flash

chromatography (silica gel; gradient: ethyl

15 acetate/petroleum ether = 1:3 to 1:1), whilst an orange
foam was obtained when the eluates were evaporated down.
Yield: 1.1 g (44 % of theory),

R, value: 0.35 (silica gel; ethyl acetate/petroleum ether =
7:3)

20
f) 2-[N-(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

Q‘r—-&f

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.



et hoxycarbonyl ethyl)-amde and 5.7 ml (5.7 mwl) of a 1M solution of boron
tribromde in dichloronmethane was dissolved in a further 60 m of

di chl oronet hane and stirred for 16 hours at roomtenperature. Then the

m xture was 5 washed with 40 m of saturated sodi um hydrogen carbonate
solution, the organic phase was dried with ggdium sul phate and the sol vent
was distilled off. The crude 2-brononethyl -benzot hi azol e-5-carboxylic

aci d- N- phenyl - et hoxycar yi et hyl) zamde thus obtained (2.4 g) was 10
taken up in 5;0&%§£gf Rf?ﬁd igggr%ﬁéﬁ-%%$gﬁg%ﬁ ne and mixed wth 0.64

(5.4 mwbl) of 4Rariaererfydi t(gildcangedr” dichégronekbanegthanaboe 3 hd)
sol vent was dist%BhSQNgégsimsoyagyp and the crude product obtained was
purified by flas chromat ography (silica gel; gradient: ethyl 15

acet at e/ petrol eMgs8t Bpecerdmd (@+#)4)s sdr I st an orange foam was obtai ned
when the el yates were evaporated down. Yield: 1.1 g (44 %of theory), Rf
value: 0.35%silica gel; ethyl acetate/petroleumether = 7:3) 20 f) 2-]
N- (4- am di nopheExbihpaai bonet hyl | - benzot hi azol e- 5-carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl ethyl )-amde 1.1 g (2.27 mwl) of 2- [N
(4- cyanophenyl) -am nonethyl] - benzot hi-azol e-5-carboxylic

aci d- N- phenyl - N2 ¢ IN254 eanbsimoplvenyl ktaninongtilyd wbengothiagolg-100 m  of

et hanol ° sat ur akedl phbih DY 9988, EILEAAR N oz ikt -ghs8E and then

at room tenperature un no nore arting material "could be detected by
thin |ayer ¥hromatography  Then the solvent was distilled off at a paxinum

bath 30 tenperapuse §f (8062 afdol heo®idy[N-e6i -Giud dtadphekel ) wAmi AoméBRy MY -of
abs?Iute ethanoﬁegggt 1§§§1¥4§f53f§%£bff§3éﬁ?ﬁJh-phenyl-N-(z-

ethoxycarbonylethyl) -amide were dissolved in 15 ml of

ethanol, mixed with 2 ml 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)
Luw 25 CggHp3NgO3S (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]benzothiazol-5-yl-carboxylic acid-
N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide, methanolic
hydrochloric acid, methanol and ammonium carbonate.



of amoni um carbonate. After 18 hours stirring at room tenperature the
solvent was distilled off in vacuo and the crude product was purified by
flash chronmat ography (silica 35 gel; gradient: water/nmethanol = 19:1 to
4:1). Wen the eluates are evaporated down the desired compound is
obtained as a white foam 56 - Yield: 0.77 §7(63 % of theory), Rf val ue:
0.19 (silica gel; dichloronethane/ethanol = 3:7) C27H27N503S (501. 60) Mass

sp[ectEum (ISI/H-I)Y'ﬁeId?OQB Y Eﬁaﬂﬁé@rﬁg h I b I

2-[ N- (4-am di noghe -angn - benzot hi azol e- 5-carboxylic

aci d- N- phenyl -mﬁ%éﬁgﬁ%ﬁ%e?ﬂgéﬂ% de 10 0.45 g (0.84 mwl) of 2- [N
(4-am di nophenyR) valigwonetiy | (silikangelhi aeeh9lenearhdsyiis/ethanol = -
aci d- N- phenyl - N- ( 2- ethoxycarR?n%letgﬁ%%afnide Wgre di.ssol v, in 15 m of
ethanol, mixed with 2 m of 2N 5odd HEHES ARG B8 %nd stirred for
4 hours at OOMEkRMRSEAL #hEct AhEN. t MR Xt Wgy Was. acidified with 3 nl of
2N hydrochloric acid and “the solvent was distilled off. The crude product

obtained was taken up in 5 m dichloronethane/ethanol (2:1) and filtered

to renove the ipgshpbéeisodiumchloride. After 20 the distillation of the
sol vent the desired conmpound was obtained as a yellow foam Yield: 0.26 g

(67 %of theory), Rf value: 0.47 (silica gel; nethanol/5 % aqueous sodi um
chloride = 6: 4)22b2 CebHaa3phenid )dhyl] -benzothiazol-5-yl-carboxylic

10 acid-N-(z-pyridyl)-N—(ethoxycérbonylmethyl)—amide—
dihydrochloride

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,

CogH25N503S (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

S 25 2-[N-{4-amidinophenyl) -aminomethyl] -benzothiazol-5-yl-
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 =



Mass spectrum (MtH)+ = 474 Exanple 11 30

2-[ N- (4- am di nophenyl ) - am nonet hyl ] benzot hi azol -5-yl - carboxylic

aci d-N-(2-pyridyl)-N(2-methoxycarbonyl et hyl)- am de- di hydrochl ori de
Prepared anal ogously to Exanple 9 from2-[N-(4 35

cyanophenyl ) - am nonet hyl | benzot hi azol - 5- yl-- gar boxyl i ¢ aci d-

N- (2-pyridyl)-N-(2-nmethoxycarbonyl ethyl)-am de, nethanolic hydrochloric
aci d, nmethanol and ammoni um cajpbonat e. | el dk % of_ t.hgory, :
C25H24N603S (488.57) Rf val ue: rl('J.ng %s'l" [ cdar‘%}Beéa;&rreatGCﬁeytl{ecngcclh ori de/ et hanol
= 4:1 +a few dE¥psmabsaspectrami dMEHEKA- & spectrum :. (MrH) + = 489
Exanpl e 12 2-[2-(4-am di nophenyl)ethyl]-benzot hi azol -5-yl -carboxylic 10
aci d-N-(2-pyridyl)-N-(ethoxycarbonyl net hyl)-am de- di hydrochl ori de Prepared
anal ogously to Example ®4from 2-[2-(4-

cyanophenyl )t hyl ] - benzot hi azol - 5-yl -carboxylic acid-N(2- 15
pyridyl)-N-(et hoxyfcar bonyl et hyl ) - ami de, , et hanol i ¢ _hydrochloric acid,

et hanol ~ and am®nitim(éarBiRinedheny k) amigpmetdy ilhbenzotbierei NG0B -

(487.58) Rf val arb6xp0iésatisavngel-pyEidpl)ene hlaoxdesebBadhethytd 4 1 +

a few drops of acetic ci&% Elgﬁqma S )g%e?t’lrum ml—bﬁg 488 S}QExgrrp.Iyes)lS S

25 2- [N (4-anfQf %bﬂ% ocky Iﬁ’tﬁf"et hyl] -benzot hi azol -5-yl- carboxylic

aci d- N-(2-pyridyl)-N(ethoxycarbonyl net hyl) -

10 Prepared analogously to Example 10 from 2- [N- (4-
amidinophenyl)Jaminomethylj-benzothiazol-S-yl-carboxylic
acid-N-(2-pyridyl) -N- (ethoxycarbonylmethyl) ~amide-

e dihydrochloride and sodium hydroxide solution.
Yield: 90 % of theory,
15 Cz3HyoNgO3S (460.52)
Ry value:
EKA mass spectrum: (M+H)*t = 461
(M+Na)+ = 483
(M+2Na) +tt = 253
20
Example 15
2-[N-(4-amidinophenyl)-N-methYl-aminomethyl]-benzothiazol-
w 5-yl-carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -

25 amide-hydrochloride

a) 2-[N-(4-Cvanophenyl)-N-methyl -aminomethyl} -benzothiazol-
5-yl-carboxylic acid-N-phenyl-N-(2-ethoxycarbonylethyl) -
amide

30 Prepared analogously to Example Se 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).



am de- dlhydrochlorlde Prepared analogously to Exanple 9 from 2- [N—(4 30
cyanophenyl ) - am nonet hyl ] - benzot hi azol - 5-yl - car boxyl i c .
aci d-N-(2-pyridyl)-N(ethoxycarbonyl net hyl )-am de, ethanolic hydrochloric
acid, ethanol and ammoni um carbonate. Yield: 68 % of theory, 35

025H24N6038 (488.57) Rf value: 0.14 (sili€asgel; nethyl ene chloride/ethanol
----------- 58 4:1 + a few drops of acetic aC|d) EKA mass spectrum

(MH) + = 489 By

2-[ N-(4- an1d|no.hen , ) 4 boxyl i c
aci d- N- (2- pyr i RRABEZNILAZO 5, SAPOR 2, holr §2h| ori de 10

Prepared anal ogaitdxydar g@gygguhng-Em@abzh&ﬂrgéhloglde

an1d|nophenyl) an1no hyl.,] -benzot hi_a 0X C

aci d- N- (2- pyri |")Pa|€ A’y| e ﬁ?}“?-lén?dgmai %yé’?‘a&ﬁr ori de and
sodlun1hydrEX|damumtmEmwd)4Nﬂmaﬁhy99ammnbmebhyly r bed 2o ERBILEINGH 3y £ 460. 52)

20 Buarm e 15 B RT A Sl SoOnERT Y LR P ot oy SORRo A T Bt 3ol -

ethanolic hydroc lor1c acid, ethanol and ammonium

carbonate.
Yield: 73 % of theory,
10 CpgHygN503S (515.64)
R, value:0.29 (silica gel; methylene chloride/ethanol = 4:1
+ a few drops of acetic acid)

EKA mass spectrum: (M+H)* = 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.

(N 25 Yield: 96 % of theory,
CogHosN503S (487.58)
R, value: 0.48 (Merck RP-8, methanol/5% NaCl solution =
6:4)

488
266.5

EKA mass spectrum: (M+H)*
30 (M+2Na) ++

1]



5-yl - carboxylic acid- N—phenyl N—(2 et hoxycar bonyl et hyI) 25

am de- hydrochl ori de a)

2- (N- (4- Cyanophenyl ) - N- et hyl - am nonet hyl | - benzot hi azol - 5-yl - carboxvlic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de 30 Prepared anal ogously to
Exanpl e 9e from 4-cyano-N-nethyl - aniline_aggd - -

2- met hoxynet hyl - benzot hi azol e- 5- car boxylic -
acid-N—phenyI-B??gmsigo§ycarbonylethyl) am de. Yield: 57 %of theory, R
val ue: 0.46 (si di chl oronet hane/ ethanol = 35 19:1). - 59 b)
2-[N-(4-am di nophenyl ) - N-met hyl - am nonet hyl | - benzot hi azol - 5-vl - carboxylic -
aci d- N- phenyl - NzC%14e£\HQEYﬁé§H@ﬂ%‘i?Elﬁ‘:%rﬂet%?ﬂe-ﬁ%dﬂﬁ'afibldg -yRrepar ed

anal ogously to Exanpl from2

cyanophenyl ) - Nﬁérhswam:n@%@hlg}rphwlz@whf%ﬁﬂh%ﬂmarb@w&&%yﬂe -amide-

aci d- N- pheny - Nn{drgthoxsycasbonyl et hyl ) - am de, et hanolic hydrochloric

aci d, ethanol and ammonium carbonate. Yield: 73 %of theory, 10

C28H29N5038 ( 515-64)—R—valye-0—29{siHea—get—rethyHene—ehtorderethaneol
= 4:1 + a few Hreparefi anslogouasly)td EiEéﬁnpﬂasss Speat 2ufi(4-M-H) + = 516 15

E¥§rpLzrégx§IFccgﬁ?gﬂkg%ﬁgﬁgﬁq%f%ﬁﬁigﬁﬁ%%&%ar ethyI %§Q£8&91§605c1d_
am de- hydr ochl oN+pbegpl-N- (2- ethoxycarbonylethyl) -amide, ethanolic
10 hydrochloric acid, ethanol and ammonium carbonate.
Yield: 61 % of 'theory,
Cp7HogN403S2 (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—s—yl—
20 carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl)-amide-
hydrochloride

Prepared analogously to Example 10 from 2-[(4-
amidinophenyl) thio-48- [sic] methyll] -benzothiazol-5-yl-
[ 25 carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.
Yield: 95 % of theory,
Co5HoNgO382 (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



Prepared anal ogously to Exanple 10 from 2-[ N (4-
am di nophenyl ) - N- net hyl - am nonet hyl | - benzot hi azol -5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de- hydrochl ori de and sodi um
hydroxi de solution. 25 Yield: 96 % of theory, C26H25N503S (487.58) Rf
val ue: 0.48 (Merck RP-8, nethanol /5% NaCl -sgjution = 6:4) EKA nass
spectrum (MtH)+ = 488 30 (Mt2Na)++ = 266.5 60 - Exanple 17

2-[ (4-am di nophgnyl thilo;ret hyl ] - benzot hi azol -5-yl - carboxylic

aci d- N- phenyl - - car bonyl et hyl )-am de- 5 hydrochl ori de Prepared
anal ogously to Exanple 9 from 2-[ (4-

cyanophenyl) Lhi o1k by | aenzalol il B uch@ERgAY L bengbltazol 5.1 -
N- phenyl -N(Z-eét)%(yg%r?)ony et b}/ -e{m' gé oet hagoFi [ I110 E%d?géggor?,c aci d,
et hanol and amRAFREFEEFDFBEG N-Dhenyd:-No 1 efhgrY CRRRERY L neS Ry b ranEds -
(518.66) P.gvalppiarderdilofsdd i ca gel; nmethylene chloride/ethanol = 4:1 + a
few drops of acetic acid) 15 EKA mass spectrum (MtH)+ = 519 Exanple 18
2-[ (4-am di nop ' ' '
aci d- N- phenyl - pxebdwyet analodmmilyetty Exampldes fiydmo2hI[Nri(de Prepared
anal ogously to Exanpl.e 10 from 2- - -am din t hi 9148- L.G] +
net hyl ] - benzot }ﬁyﬁrgg)gk?wol) "fé“lé%?ﬂgémlﬁgbgnzggﬂgm%l 5L91 §ari>3:k§l1t.:
aci d- N- phenyl - Nedi23- e +phemel Bonid tdiohyicprhenydmethyl) -amide, ethanolic
10 hydrochloric acid, ethanol and ammonium carbonate.
Yield: 82 % of theory,
C26H25N503S (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
s 25 acid-N-phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride
and sodium hydroxide solution. '
Yield: 75 % of theory,
Co4Hp1N503S (459.53)
R, value: 0.14 (silica gel; methylene chloride/ethanol =
30 4:1 + a few drops of acetic acid)
460

482

EKA mass spectrum: (M+H)*
(M+Na) t+



hydr ochl ori de and sodi um hydrOX| de solution. Yield: 95 % of theory,
C25H22N403S2 (490.61) Rt value: 0.25 (Merck RP-8, nethanol /5% NaCl sol ution
= 30 6:4) EKA mass spectrum (M:rH)+ = 491 (MtNa)+ = 513 61 - Exanple 19
2-[ N- (4-am di nophenyl ) - am nonet hyl ] - benzot hi azol - 5-yl - carboxylic

aci d- N- phenyl - N- (et hoxycar bonyl net hyl ) -am_dg2 5 hydrochl ori de Prepared

anal ogously to Exanple 9 from 2-[ N-(4-
cyanophenyl)-aREnoneéQy%!-benzothiazoI-5-yI carboxylic

aci d- N- phenyl - rbonyl nmet hyl ) - am de, ethanolic 10 hydr ochl oric

aci d, ethanol and ammoni um carbonate. Yield: 82 %of theory, C26H25N503S
(487.58) Rf val yer,0.21 ans, I /et haned

few drops of acetlc égl8§§§ghéﬁagﬁ%s£§§§é2ﬁrlunééqﬁﬁiigi 5 %arb%x éica

2-[ N (4- ani di nopRédyNyphanybnlt A3t thenenrhempiesivl).- %%Mé%wngclonde
aci d- N- pheny - N- ( hydr oxycar bonyl nmet hyl ) - am de- hydrochl oride Prepared

anal ogously to EXanpre T0 T om 2-

am di nophenyl ) - BFER8F8ENINEL B%ﬂ‘l%i}‘n%&oq:x@-%]te ey 5-d2-J4-

aci d- N- phenyl - Ne{yahbphgagl petly P bah 3 otehid ko hyahydctdaxbioky 14 ed agd di-MH

hydroxi de sol Utiagghylykgl(g : éo% frggfﬁé’thylgzﬂ?’?i%o%%hg%%%ié?’)
- hydrochloric acid, ethanol and ammonium carbonate.
10- Yield: 80 % of theory,
CogHpgN403S (500.62)
R, value: 0.30 (silica gel; methylene chloride/ethanol =
7 4:1 + a few drops of acetic acid)

EKA mass spectrum: (M+H)* = 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
N 25 sodium hydroxide solution.

Yield: 77 % of theory,

CogHogNg40O3S (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



Rf value: 0.14 (silica gel; nethylene chlorlde/ethanol = 30 4:1 + a few
drops of acetic acid) EKA mass spectrum (MtH)+ = 460 (M+-Na)+ = 482 62 -
Exanpl e 21 2-(2-(4-am di nophenyl)ethyl]-benzot hi azol -5-yl -carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl oride 5 Prepared
anal ogously to Exanple 9 from 2-[2-(4- - 63 -

cyanophenyl ) et hyl ] - benzot hi azol - 5-yl - carboxyl i c aci d-N

phenyl - N- ( 2- et hexymetdopy! et hyl ) -am de, ethanolic hydrochloric acid,

et hanol and anmoni um carbonate. 10 Yield: 80 % of theory, C28H28N403S
(500.62) Rf value: 0.30 (silica gel; nmethylene chloride/ethanol = 4:1 + a
few drops of acet (8- a4t ahidiAopees B)peﬁﬁlrn&md HyaH)-benZthiakp1Esarpl-e 22

et o N phany - NETSORH %ﬂ%ﬁlﬁy i R e 2 TR BeReB A8 par oo

anal ogousl y 5t 0 dwbdet Bydfodhborkig 2- ( 4-

am di nophenyl ) et hyl ] - benzot hi azol - 5-yl -carboxylic acid-N

phenyl - N- ( 2- et hoxycarbonytethyt)—ande=hydrochtort+de—and—25—sodtuom————
hydr oxi de sol utPrepaned|analrgonsly ttedxample? ®HIAm03S [((442-57) R val ue:

0.18 (silica gelyafBiRuhPIe- £ ndtH Al Y zot hikzb1t 53yl eWalbBRy1E acetic

aci d) acid-N- (n-propyl) -N- (2-ethoxycarbonylethyl) -amide,
10 ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 83 % of theory,
) Co4HogN503 (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
) 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 CyoHosN503S (439.54)
R, value: 0.14 (silica gel; methylene chloride/ethanol =

4:1 + a few drops of acetic acid)
EKA mass spectrum: (M+H)* = 440
(M+H+Na) ++ = 231.6
35



30 EKA mass spectrum (MtH) + = 473 (MtNa)+ = 495 (MrH+Na)++ = 259 - 63 -
Exanpl e 23 2-[ N-(4-am di nophenyl ) -am nonet hyl ) - benzot hi azol - 5-yl - '
carboxylic acid-N-(n-propyl)-N(2-ethoxycarbonylethyl)- 5

am de- hydrochl ori de Prepared anal ogously to Exanple 9 from 2-[ N (4-
cyanophenyl ) - am nonet hyl ] - benzot hi azol - 5-yl é¢ar boxylic

aci d- N- (n-propyl )-N-(2-ethoxycarbonyl et hyl)-am de, 10 ethanolic
hydrochl ori ¢ acid, ethanol and amoni um carbonate. Yield: 83 % of theory,

C24H29NS03 (467,59 value: 0.31 (silica gel; methylene chloride/ethanol
=15 4:1 + a.f%%@%?i%ﬁagf acetic acid) EKA mass spectrum (MrH)+ = 468

(2MtH) + = 935 Exanple 24 20 . .
2 (0 (o o gy S0 A ) R0 s B 31 B g -
Prepar ed an&l ogdtgl ycavbéxyhixt eaiGlN-phehyINN-42 -ethoxycarbonylethyl) -
anjdinophenyl)-€§1§€n§§59¢§ﬁ Zgt hi azol - 5-yl - carboxyl i c . .
aci d- N-(n-propyl)-N (2-ethoxycarbonyl et hyl ) -am de- hydrochl ori de and sodi um
hydroxide solution. Yield: 75 %of theory 30 C22H?BNS03S (439 54) R
value: 0.14 (sid) co @ethyTahiv e it OHeIolcharel-R-phenyl -N- (2-ethoxy-
| carbonylethyl) -amide '
10 To a solution of 24.7 g (0.115 mol) of 4-methylamino-3-
nitro-benzoic gcid chloride and 22.3 g (0.115 mol) of
N- (2-ethoxy-carbonylethyl) -aniline in 300 ml of
Res 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)

~n

~Amino-4-methylamino-benzoic acid-N-

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.



4:1 + a feM/drops of acetic aC|d) EKA mass spectrum (N%FD+ 440 (MrH+Na)
++ = 231.6 35 64 - Exanple 25
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5
5-yl -carboxylic acid-N phenyl - N (2-et hoxycarbonyl et hyl) -
am de- hydrochl ori de a) 4-Methyl am no-3-nitresbenzoic
?gigig-phF?yl%N-(Z-eLhva- carbonylethyl) am de 10 To.a solution of 24.7 ¢

nol ), o - , ' )C acid chloride and 22. 3

(0.115 nol) of fi?éﬁ!(gz )ﬁtcﬂ carsbony ett%%l%?yam |ine in 300 m of X
t et r ahydr of ur alRe ¥3lueg 9@123(%ﬂ}céf9@ re@h?hh?ﬁ?f@%@/%mldmﬁﬂ :dd in
15 mnutes, with stirring, at room 15 tenperature. After 2 hours stirring
the sol vent was dlstllled off |n a water-je vacuun1ano e reSldU‘
nixed with 700 G Joiiesd A & eph b
times with g00 sﬁylofcac&mrmradim Im@ﬂr-n-ganeeheﬁcarbomemhgd
twce with 200 m. of 2N 20 hydrochloric acid and twice with 300 m-of water
and dri ed overd um sul phate. The solvent was then distilled off and
the oily produd. xthus (cﬁatoaiswmub]s/)/a$fpm1r-i(f4i eyabppbehybhglyhinenandr sph§ g;l kg

silica gel : 2
(82 % of theory“)eH‘| OI-%BO qlﬁe%%y](m blﬁﬁghghgﬁf%%oﬁéf aﬁ%?(i@*ﬁanoﬁ
50:1) b) 3- Amartm mmm;umaiwdmfpm £@¢d3m pheryesN thert hox§ 9

car bonyl et fiyl 152dkiiiakf%%2@ melthy@bmino-benzoic acid-N-phenyl-
4- et hyl am no 3 mtro enzoi ¢ aci_d
(2~ ethoxycarbonylethyl) -amide were added and the mixture
_ was refluxed for a further five hours. Then the solvent

~/ was distilled off in vacuo, the residue was dissolved in

150 ml of glacial acetic acid and refluxed for one hour.
15 Then the glacial acetic acid was distilled off in vacuo,

the residue was dissolved 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)

- 25 @) 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride
1.2 g (2.49 mMol) of 1l-methyl-2-[N-(4-cyanophenyl) -
aminomethyl]—bénzimidazol—s-yl—carboxylic acid-N-phenyl-N-

30 (2—ethoxycarbony1ethy1)-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:



N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de were hydrogenated in 300 m

et hanol and 150 m dichl oronet hane after the addition of about 4 g of

pal | adi um charcoal (10% at room tenperature and under a hydrogen pressure

of 5 bar. Then 35 the catalyst was filtered off and the filtrate was

evapor ated down. The crude product thus obt gisned was reacted w t hout

further purification. 65 - Yield: 10.6 g (95 % of theory), R value: 0.19

(silica gel; di t £ 50,1 : .

Mot ol S50 ( FLeBBEBnaRHEE) UERghoT, DD 1) . By cpnosntraing the .

aci d- N- phenyl - NedRagegokPeadpsiyrdt Agnpound wrs eohtaingd a3 ijtes

N- (4- cyanophenyighyticng aBdig.68 g (0.035 nol) of

N, N - carbonyl di i m dazol. e _were refluxed in 300 m of tetrahydrofuran for 30

m nutes, then 181& a’lé-éﬁ.EBiaﬁnF)OBft@@%ﬁYho-4-nethyIanino-benzoic

aci d- N-phenys - R; (ZaBieoxycrs bl ietahyel-;adiddloeomettidad /aoHahbt &i xtuye

was refluxed for, a fukkger fgég @ggés Then the solvent was distilled off
EeptfaeNa3 #i €50

in vacuo, the r r%’ 150 m of glacial acetic acid and

refluxed for ongﬁgﬁgsslgpg‘gggu&pe ﬁhg@ﬁl acet irézg%ci d was distilled off in

vacuo, the resi was olved i out 300 f dichl oronet hane, the
sol ution was washed twi ce with aboutmM+d®0++i1 wataso and then dried over

sodi um sul phate. After evaporation of the solvent the crude product thus
obtai ned 20 was purified by col um MtBrRRbGT apREY 800 g silica gel;
eluant: dicaly oronethane with 1-2 %ethanol). Yield: 8.5 g (57 %of theory),

Rf wvalue: 0.51 (silica gel; dichloronethane/ethanol = 19:1) 25 d)
1-thhy|-2-[N—(é5§ﬂpiﬁﬁg§henyl)-aninonethylI- :
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

A 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)*t = 471
{(M+H+Na) ++ = 247
= 258

30 {M+2Na) ++



benzi m dazol - 5-yl - carboxyl i ¢ aci d- N- phenyl - N- ( 2-
et hoxycar.bonyl et hyl ) - am de- hydrochloride 1.2 g (2.49 mwl) of

1- net hyl - 2-[ N- (4- cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c
aci d- N- phenyl -N- 30 (2-ethoxycarbonyl ethyl)-am de were stirred in 100 m of
saturated ethanolic hydrochloric acid for-66%hoturs at room tenperature.
Then the m xture was evaporated to dryness in vacuo, the residue was

di ssolved in 108 ddpf £fhanol, mxed with 2.5 g (26 nmvbl) of ammoni um
car bonate and 35—§H%TT§a'overnight at roomtenperature. After distillation
of the solvent the crude product thus obtained was purified by colum

Zhr1 ;JmatB ogr aphy itmt Iﬁrﬁiih-l Ces -galidiglophein h y1) t88 omedheA ] Og@mﬁh&d&éelhanyl——
y concentratin e t s the oun d as a

whi e, anor photr RO perdiry R “l-ge-EREeRy et R IR RYEF S %

(silica gels diandds<dnediwotd/otildenol = 4:1) C28H30N®3 x HC1 (498.6) EKA

mass spectrun1 (N%H)+ 499 (N%ZH)++ = 250 (N%H+Na)++ = 261 10 Exanple

26 1- Met hyl - 24-N—(A—ani-dirnophenyt }-am ronet ||y| =penzimdazot=

5-yl - carboxyl i &lacixMethyhls zhlphacereaniid ] NmilEe A

~m xture of 300 128y gtﬁg 'a le% Lémlagldlnophenyl)

am nonet hyl ] - benzi azol -b5-yl-car

aci d- N- phenyl - B (@]é’éqm(%fr Bor?ylget(ﬁyls’) m&‘ﬁ’lldeofo3h?H‘F-8€hF‘oF‘FEIBY1§§1PrP of -
ethaqol 4181 dHenwiy HE-IRAnBHropyl) -N- (2-ethoxycarbonylethyl) -amide

' [prepared analogously to 3-amino-4-ethylamino-benzoic acid-
N-phenyl-N- (2-ethoxycarbonylethyl) -amide], 1.1g (6.8 mMol)
& of N,N'-carbonyldiimidazole and 0.65 g (6.9 mMol) of
chloroacetic acid in 75 ml tetrahydrofuran 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
N 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)



(3.0 nwbl) of sodlun1hydrOX|de was stirred for two hours at room
tenperature. Then the m xture was diluted with about 20 m of water and
made weakly al kaline with glacial acetic acid. The product which
crystallised out was suction 25 filtered, washed with water and dried at
60C in vacuo. Yield: 250 ng (95 ' of theorys -C26H26N603 (470.5) EKA nass
spectrum (MrH) + = 471 (MrHtNa) ++ = 247 30 (N%ZNa)++ = 258 67 - Exanple
27 1-Methyl -2-[(4-a W 374

~aci d-N-(n-propyl)
4- Met hyl am no- 3 L O LCREN2 D) UL

propyl) - N-(2--ehmgagparbonylethyl) an1de A solution of 1.8 g (5.9 mwl) of
3-am no-4-nethylam no 10 b

S G (e pr opy P THACSTE: RExsr Bokt bt BIPT a9 o HIFEmatdy SAamssdudy o

3- anmi no- 4- ethyl benzdmidazeoilcsagildcarboxylic acid-N- (n-propyl) -N-
N- phenyl - N- ( 2- et,hjox arbon et hyl ); am de
N, N - carbonyld|“21 8F¥ g%%°6¥é§E8Y¥% *ﬁ%%l? &;g%ﬂ%n aceg3%ﬂacfg Ph 75
m tetrahydrof ucyanatbiophenod was hSatiefioim 1A mlocnﬁ tdame@mtllﬁoa“maﬁi@e t he
solvent was dis I fE gl qﬁﬁ, °f'ed by
flash chronatoépgpﬁg % FFCglég§ﬂgﬁ%?£gfﬁ£fmﬁﬁ#%?¥gé ﬁ%?% H% d
Yield: 1.7 g (7Tb)@oﬁ0ilne§ﬁyya9edltémbl¢ Qbf Rin \iaaqre, heg cryide @arogiellct
et hyl acet /ethan ./ a a,
2- Chlorone?% Vaﬁe?ﬁﬁfgggﬁgi, nitd zo l5gt }%éﬁ %5%/ washed with 30 ml

water, and after concentratlon purlfled by flash

- chromatography (silica gel; methylene chloride/ethanol

(49:1 to 19:1).

Yield: 1.5 g (79% of theory) of brown oil,
15 R, value: 0.65 {silica gel; ethyl acetate/ethanol/ammonia

= 90:10:1)

o a4
\ov g

d) 1-Methyl-2-[(4-amidinophenyl)thiomethyl]-benzimidazol-5-
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]—benzimidazgl—s-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)



aci d-N-(n-propel)-N-(2-ethoxycarbonylethyl)-amde 25 1.6 g (4.3 nwl) of

4- met hyl am no- 3- chl or acet am do- benzoi c _

aci d-N- (n-propyl)-N-(2-ethoxycarbonyl et hyl)-am de were heated to 100C in
25 m of acetic acid for 30 m nutes. Then the solvent was distilled off,
the crude product was taken up in 40 ml resBykene chloride/ethanol (9:1)
and 30 washed with 20 m saturated sodi um hydrogen carbonate solution. The

or gani ¢ phase Vﬁ%sﬁlﬁle&b bt gaspdgpym sul phate and evaporated down. Yield:

1.5 g (100% of theory) of brown oil, Rf value: 0.63 (silica gel; ethyl
acet at e/ et hanol ERATRASE spScErdR; 1(M4H) 6& 492 1- Met hyl - 2-. 1 (4-cyanophenyl)
t hi omet hyl | -benzi m dazol -5- yl-carboxylic :

aci d- N-(n-propyl)-N-(2-ethoxycarbonylethyl)- amde A mxture of 1.5 g (4.1
mvbl ) of 2-chl GExerspbe |28 - net hyl - 5 benzi m dazol - 5-yl - carboxylic

aci d-N-(n-pgopyl ) - N (2-et hoxycarbonyl ethyl)-am de and 0.65 g (4.8 mwbl) of
p- cyanot hi ophenol was heated in 10 m of dinmethylformam de and 10 m of
di i sopropyl et hy} dfetly¥ oi- L (4bramidinomieoyl ) tid omsithyil -lenzdinddakbdd Sefyil -i n

vacuo, the crude; et YRSy IR 3G _ hed
with 30 M water, _ard a?t%e}f co.nceerflﬁa'la ior% p%lu?i%f %ﬁ%&%ﬁ%@%ﬁ%@thﬁ?
chr omat ogr aphy §%9¢ Y 4erchIRtidg ene chl oride/ ethanol  (49:1 to 19:1).

Yield: 1.5 g (79% of theory) of brown oil, 15 Rf value: 0.65 (silica gel;

T Vet hyt - 2P 4 B PP PR, et Iz (42898 nopheri oy | o

aci d- N- ( n- pr opdihidhethyetJhdoerambaagodt-Sryll- carboxylic acid-N- (n-propyl) -
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 S5 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

solid.
Yield: 0.43 g (88% of theory),
R; value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia
= 50:45:5)
g, 25 Cp3H37N503S (453.57)

454
476

EKA mass spectrum: (M+H)*
(M+Na) t

Example 29
30 _
1-Methyl-2-[(4-amidinophenyl) thiomethyl} -benzimidazol-5-yl-
carboxylic acid-N- (2-methylpropyl)-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

35 Prepared analogously to Example 27 from l-methyl-2-[(4-
cyancphenyl) thiomethyl] -benzimidazol-5-yl-carboxylic acid-
(N- (2-methylpropyl-N- (2-ethoxycarbonylethyl) -amide,



20 am de- hydrochlorlde 1.4 g (3.01 mwol) of 1- nethyl 2- [ (4 cyanophenyl) -
t hi omet hyl ] - benzi m dazol - 5-yl - carboxylic aci d-N-(n-propyl)-

N- ( 2- et hoxycar bonyl et hyl )-am de were stirred in 50 mM of ethanol saturated
wi th hydrogen chloride for 5 hours first 25 at 0C, later at room
tenperature, until no nore starting materdglg could be detected by thin

| ayer chromat ography. Then the solvent was distilled off at a maxi nrum bath
t emper at ure of o] resi due was. t ake | of absol ute

et hanol and n1x§gﬁén%2§§ bb&r8?ﬁ;ﬂﬁbﬁiﬁﬁ*% éh?é%&u ﬁ??%?nfglhours t he
sol vent was di schrbetabeft in vacuo and the crude product was purified by

flash chronatog&g@ay §§I% gﬁ gﬁé thylene chloride/ethanol = 19:1 to
4:1). Yield: 1.3 3% 0 eo s a light beige solid, 35 Rf val ue:

0.29 (silica geF25§Bh§B°a§eKﬁ?§/ hanol / ammoni a 50: 45:5) 69 - C25H31N603S

481.62) E =
(1- Met hyl) - Zt“ﬁ Z?%ﬁﬁ'gphen'yaé Mrtl Torms ah)gf’ﬁ :bgﬁ?yﬁpagggﬁtg/ﬁhap’%}{)wx%a
aci d-N-(n-propyl)-N(2- hydroxyeaﬁ%oﬁ@i%khyl) am de- hydrochl oride 10 0.52 g

(1.0 mwbl) of 1k 4amd| {}bepyl)-
t hi oret hyl | - benZ| m@é é G bg'g i ¢ ad®- N (n-propyl) -
N-(2- ethoxycarbonylethyl) am de- hydrochl ori de was dissolved in 15 ni

et hanol, m xed wg %Ffin%OOf 2N sodi um hydroxi de solution and stirred for 2

hours at roomt Then 15 5 M of water were added, the al coho
was distil R€d off, .
1—Methyl-2-[(44amidinophenyl)thiomethyl]-benzimidazol-s—yl-

.y carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide-

hydrochloride

15 Prepared analogously to Example 27 from l-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 CpgHogNgO3S (515.64)
R, value:0.24 (silica gel; ethyl acetate/ethanol/ammonia =
50:45:5) _
EKA mass spectrum: (M+H)*t = 516

++ =
w (M+H+Na) = 269.7

25

Example 31

1-Methyl-2- [(4-amidinophenyl) thiomethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-hydroxycarbonylethyl) -amide-
30 hydrochloride

Prepared analogously to Example 28 from l-methyl-2-[(4-

amidinophenyl)thiomethyl-benzimidazol-5-yl-carboxylic acid-

N-phenyl-N-(2-ethoxycarbony1ethyl)—amide-hydfochloride and
35 sodium hydroxide solution.

Yield: 76 % of theory,



and it was acidified with concentrated hydrochloric acid. The water was
distilled off in vacuo, and the crude product was taken up in 5 nm of -
ethanol and filtered to renove the insoluble sodiumchloride. After the
sol vent had been 20 distilled off the title conpound was obtained as a
white solid. Yield: 0.43 g (88% of theory)71R¢ value: 0.19 (silica gel

et hyl acetate/ethanol/amonia = 50:45:5) 25 C23H27N503S (453.57) ERA nass
spectrum (MrH)e, e o{dM-Neg7 gy 476 Exanple 29 30

1- Met hyl - 2-[ (4- am di_ nophenyl )t hi onet hyl ] - benzi mi dazol -5-yl - carboxylic
acid-N- (2 -methyivedaeyl P30 (e2lieahggicaebbyy| acelyate Lethate hiatmentiaor i de
35 Prepared anal ogously to Exampye 44/ gfir om 1- et hyl - 2-[ (4-

cyanophenyl ) t hi onet hyl ] - benzi m dazol - 5-yl - car boxyl i c aci d- _

(N-(2- et hyl pr dKA -agL -speubayuer bidfaH) et hyl B8am de, - 70 ethanolic
hydrochlorig acid, ethanol and ammpnium, carbonate. Yield: 83 %of theory,
C25H31N603S>(495. 65) 5 Rp val ue: O0M3d30di Fi 640gel ; et hyl

acet at e/ et hanol /anmonia = 50:45:5) . EKA mass spectrum (M-H)+ = 496
Exanpl e 30 10 iggﬁiﬁg-jé-[(4:anidinophenyl)thionethyl)-ben2|n1dazo|-5-y|-

1-Methyl-2- [(4-amidinophenyl) oxymethyl] -benzimidazol-5-y1-
10 sulphonic acid-N-(1-methyl-piperidin-4-yl)-N-methyl-amide-
hydrochloride

a) 4-Chloro-3-nitrobenzenesulphonic acid-N- (1-methyl-
‘piperidin-4-yl) -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),
C13H18C1N304S (347.8)

New

R, value: 0.19 (silica gel; dichloromethane/ethanol = 19:1)

b) 4-Methylamino-3-nitrobenzenesulphonic acid-N-methyl-N-
30 (1-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.




car boxylic acid- N phenyl - N-(2- et hoxycar bonyl et hyl ) -am de- hydrochl ori de .15
Prepared anal ogously to Exanple 27 from 1-net hyl -2-[(4-

cyanophenyl )t hi onet hyl ) - benzi m dazol - 5-yl - car boxyl i ¢ aci d- _ _
N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de, and ethanolic hydrochloric acid,
et hanol and ammoni um car bonate. Yield: 90 -%7af -t heory, 20 C28H29N503S
(515.64) R value:0.24 (silica gel; ethyl acetate/ethanol/amonia =
50:45:5) EKA magsesBechlyny nggbgf;tﬁggryﬂhﬁkﬁhb) ++ = 269.7 25 Exanple
31 1-N@thy|-2-E(4-anidinopgengl)thlonethyl]-ben2|n1dazo|-5-y!- car boxylic
acid-N—phenyI-N—GQBH9§ﬂSi§c PB3nd! et hyl ) - ani de- 30 hydrochl ori de Prepared
anal ogously to 28 f : qﬁﬁr 2- (4G .
anidigophe%yl)tﬁ?gﬁg%ﬁil- éﬁgrkégazo ¥%9y|bé§r 8§$FFEh%% égthanol N 4:1)
N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de and 35 sodi um

hyldroxi 863?3( i FP“B-Mn%hQ'—%%ﬁe%@i é{%ﬁﬁzgﬂﬁﬁulmmm?\@% iohe KATTBS S

val ue: 0. sil]ca ._ethy[ acefate/ethanol/a = 45,

spectrum (M+H) i:m lpi .-QBQ'4’¥%kTa@%Q%¢ﬂe 32 _

1- Met hyl - 2- [ (4- 206 dignéphenyiid DX Yot 43thd cHyarm i dazeli tSopenztBesuh phoRi &

ac'd'N'(l'nEthyééfagﬁfﬁgﬁﬂ9f:ﬂl2if$égﬁgad§fggf¥ain-4-yl)-amide were
dissolved in 100 ml methanol and catalytically hydrogenated

10 at room temperature and under 5 bar hydrogen pressure {(10%
palladium on charcoal). Then the catalyst was filtered off
and the filtrate was evaporated down. The resulting oily

~ product was further reacted without any purification.
Yield: 1.4 g (100% of theory),
15 Cq4Hp4N405S (312.4)
Ry value: 0.33 (silica gel; dichloromethane/ethanol = 4:1)
d) 1-Methyl-2-[(4-cyanophenyl)oxymethyl]-benzimidazol-5-y1-
sulfonic acid-N-methyl-N- i idi i
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
N 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),
C23H7N503S (453.6)
R, value: 0.37 (silica gel; dichloromethane/ethanol = 4:1)



hydrochlorlde a) 4- Chl or o- 3- nltrobenzenesulphonlc aci d- N—(l nethyl

pi peridin-4-yl)-Nnethyl-amde 15 To a solution of 2.2 m (15 mvol) of
1- net hyl -4 nethyl am no-piperidine in 60 mM pyridine, 3.8 g (15 mwbl) of
4-chl oro- 3-ni tro-benzenesul phonic acid chloride were added, in batches,
whil st cooling with ice. The m xture was -then-stirred for two hours with

cooling, then evaporated to 20 dryness, the residue was m xed wi th about 50

m of water and nade al kaline with concentrated amoni a whilst stirring
vi gorously. The crude product -reC|p|tated was suctlon flltered and
purified by coltimiatdug - h' cymethyd

C1SHIBCING04S (T : hanol
ue:, ' or onet hane/ et hano
19:1) b) 4-Me A IQ%%%?*EE Enzenesul phoni ¢ aci d-N-nmethyl -N- 30 (
AHELPVIplgeSI(hHreﬁqﬂddﬁﬂﬁaﬁ?gbdﬁhy 4. Exavpllp 064 from 400 mg of 1-
chloro-3-nitr e LhQnic ac
N- et hyl - N- ( 1- n%?%% ﬁu(ru R P%F}"Y&WEWEYH 3RE G2l 17 -t - 409

met hyl am ne soBMtp@wnandasudrﬂémemhy& Nedlledethyhpkpénidimts - b+ ambde r oom
tenperature. T H hYke t t he
prgguct preC|Qﬁ?atgﬁhﬁgélgucpgérwgﬁﬂgg?gdggﬁggﬁnﬁqgﬁﬁ%nf&ﬁr%a£gc#§%§|ed

72 - Yield: 1.5igldgs®78f mghd83%) ofCEhpREZXN04S (343.4) RE val ue: 0. 45

(silica gelg di g@@%@aqqhgthgnol 4:1) 5 ¢)
3- Ami no- 4- net hy g??nobenzenesulphonlc aci d- N- met hyl -

(1- et hyl pi ner EgRANmAsyl ppadtéam: (M+H)+ = 471
& (M+2H) ++ = 236
Example 33
15

1-Methyl-2-[(4-amidinophenyl)oxymethyl] -benzimidazol-5-yl-
sulphonic acid-N-methyl-N-phenyl-amide-hydrochloride

Prepared analogously to Example 32 from l-methyl-2-[(4-

20 cyanophényl)—oxymethyl]—benzimidazol-s-yl—sulphonic acid-N-
methyl -N-phenyl-amide and ethanolic hydrochloric acid,
ethanol and ammonium carbonate.

Yield: 46 % of theory,
C23H23Ng03S8 (449.5)

-’
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 l-methyl-2-[{(4-
cyanophenyl) oxymethyl] -benzimidazol-5-yl-sulphonic acid-N-



1.5 g (4.4 mwbl) of 4-nmethylam no-3-nitrobenzenesul phonic
aci d- N-nmet hyl - N- (1- nmet hyl - pi peridin-4-yl)-am de were dissolved in 100 n
nmet hanol and catal ytically hydrogenated 10 at roomtenperature and under 5
bar hydrogen pressure (10% palladiumon charcoal). Then the catal yst was
filtered off and the filtrate was evaporat&4 down. The resulting oily
product was further reacted without any purification. Yield: 1.4 g (100%
of theory), 15 (34&PHOUPESrHSAY] 4)-prophal UN-rhedd1(Sinilde? $@hanolic
dlchloronethaneﬁ &Pg ﬁL =.4:1)..d) .

1- Met hyl - 2- f (4- c?an % BT X5t HHHanRh AMf Armpnism, carbenassi-c

aci d- N- net hyl - \¥{eldet 5yl % popethebry A-yl ) -ami de 20 532 ng (3.0 mwbl) of
4-cyanopheny|ox¢%$%%£ﬁ$2§éd(§£§_ﬁﬁ6 ng (3.0 mwl) of

1,1 -carbonyl dii otrewere dissolved in 40 m of tetrahydrofuran and

refluxed fog‘l@m%ggg.iggm OO0 MGy 2. 24 55Vl ) of
3-am no- 4- met hyl am noben enesdfphonlc

aci d- N- et hyl - N- (1- net hyl - pi peri di n-4-yl)-am de were added 25 and boiling
was conti nued fmxaggiénjyer ei ght hours. Then the m xture was evapor at ed
down and the resulting oily residue was refluxed in 30 m of glacial
acetic acid for one hour. The glacial acetic acid was distilled off, the

resi due was m XeeMetitiyil cbolN3 -36nikdi nolohefiye) oRgReTRYE] 3Qeﬁbiﬁid:iﬂﬁoi"i-$h¥|l-

concentr at a i . | uti.on was_.extracteqd three tines wt
about 20 nﬁgofr%ﬁ%ﬁﬁéﬁéﬁﬁ%#%giéy%r?hégﬁFﬁéﬁyérﬁﬁé28§1 re dried and
evaporated dowl_The resulting product was further reacted w thout any

HIE . . . 0
Pl 5L S s ) 3y LT BAER, (5 T
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-yl1-
carboxylic acid-N-phenyl-N- (3-methoxycarbonylpropyl) -amide-

dihydrochloride

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)
C29H31N503 (497.6)

EKA mass spectrum: (M+H)* = 498
35 (M+H+Na)*t+ = 260.7



e) 1-N®thy|-2-[(4-anidinophenyl)oxynethyl]-benzinidazol 5- yI sulphonlc

aci d- N-net hyl - N- (1- met hyl pi peri di n-4-yl)- am de-hydrochl oride 5 Prepared
anal ogously to Exanple 25d from 400 ng of 1-

met hyl - 2- [ (4- cyanophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - sul phoni c

aci d- N-nmet hyl - N- (1- et hyl pi peridin-4-yl)-anmpgde- with ethanolic hydrochloric
aci d and ammoni um carbonate. Yield: 370 ng (83% of theory), 10 C23H30N603S
(470.6) EKA naﬁﬁgﬁgﬁﬁiﬁﬁgl (MrH) + = 471 (M+2H) ++ = 236 Exanple 33 15

1- Met hyl - 2-[ (4-am dI nopnenyl ) oxynet hyl ] - benzi m dazol - 5-yl - sul phonic

aci d- N- met hyl - N- phenyl - am de- hydrochl ori de Prepared anal ogously to Exanpl e
32 from 1-net hyl -Mad iyl 28 [2- (4- am1d1nopheny1)eth 1] -benzimidazol-5-yl-

cyanophenyl ) -o benzj - honlc acl
r%t hylp N- phenylga}ﬁ???\é']]a‘rﬂ ’r&ﬂﬂ %‘cerm}cr%bcm-&ydeomarboeyﬁaﬁepy%damlde-

amoni um cabbonstdrochkdfidelt6 % of theory, C23H23NS03S (449.5) 25 EKA nass
spectrum (NHFD+ = 450 (N%FHN@thanoI)+ 482 (N%ZH)++ = 223 Exanple 34

30 1- Met hyl - .
aci d- N- ( 3- ethoﬁyuaﬁbnm®dan&kngqndly=Nopﬁ&mmb&eaasdérbmduembthylde 354-

Prepar ed anal og &azc%ﬂ%e%fﬂ@' : ho%&mcpgﬁgﬂﬁ'ldaz[ﬁ“s gyanopnenvi ) .

oxynet hyl ] - ben2|n1 su |
acid-N- phenyl -N- (3 -methoxycarbonylpropyl) -amide-

10 dihydrochloride and sodium hydroxide solution.
Yield: 92 % of theory,
R, value: 0.09 (silica gel; dichloromethane/ethanol = 4:1)

~ CogHogN5O3 (483.6)
EKA mass spectrum: (M+H)*t = 484
15 : (M+Na) + = 506
(M+H+Na) ++ = 2537
Example 38

20 1-Methyl-2-[N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-phenyl-N- (3-ethoxycarbonylpropyl) -
amide-dihydrochloride '

. a) 1l-Methyl-2-[N-(4-cyanophenyl)-aminomethyl]-benzimidazol-
et 25 S5-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) -aminomethyl] -

35 benzimidazol-5-yl-carboxylic acid-N-phenyl-
N- (3-ethoxycarbonylpropyl) ~amide-dihydrochloride



74 - (3 ethoxycarbonyl n- propyl) N—phenyl am de, ethanolic hydrochloric
aci d, ethanol and ammoni um carbonate. Yield: 57 %of theory, C28H31N505S
(549.7) 5 EKA mass spectrum (MtH)+ = 550 Exanple 35

1- Met hyl - 2-[ ( 3- am di nophenyl ) oxynet hyl ] - benzi m dazol -5-yl - 10 sul phonic
aci d-pyrrolidide-hydrochl oride Prepared aral7égeusly to Exanple 32 from
1-nethy|-2-[(3 cyanophenyl) oxynethyl] - benzinidazol-5-y|-su|phonic aci d-
pyrrolidide, h | B 15“%&ﬁgnl -
carbonate. Yi eI a&%odoﬁﬁﬁ.ﬁgb%l? E‘S 38 4%?%m ElKA mass Js%one[(ﬁ r(tfm
(MHH) + = 414 ggaE@@ﬂgpy gsamlnomethyll ben21m1dazol 5-yl-carboxylic

1- Met hyl - 2-[ 2- (41'(:&'81‘— Eﬁ@hﬁ;—mymebhzé}tbsozymﬁt oHhexdiide and
0oX e-
RandL %ré

aci d- N- phenyl - - oﬁ E%Xﬁﬁ Eggg P%ﬁlQLﬁ% ochlonlde 25

Pr epar ed analog @Ermonium

cyanophenyl)&th;hkbb@aten1dazol 5-yl -carboxylic acid-N

phenyl - N- ( 3- terg. & vl axy ar, OEXLB pyl)-am de and nethanolic hydrochloric
AL G

aci d, net hanol car hate Yield: 83.5 %of theor

val ue: 0.17 (si Rgceale¢; @41321I&rxﬂm&a@#e@i&h@brﬁm&thﬁneéﬂgmmﬂéw €497 6)
EKA nmass spectr%ngggh§b+ 754986)35 (MtHtNa) ++ = 260.7

- EKA mass spectrum: (M+H)* = 513
10 (M+H+Na) ++ = 268
ot Example 39
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
15 S-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,
Cy7HogNgO3 (484.6)
. EKA mass spectrum: (M+H)?t = 485
25 (M+2H) ++ = 243
(M+H+Na) t++ = 254

- Example 40

30 1-Methyl-2-[2-(4—amidinophenyl)ethyl]—benzimidazol—S—yl-
carboxylic acid-N-phenyl-N- (ethoxycarbonylmethyl)-amide-
hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2-(4-
35 cyanophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-



75 - Exanple 37 1-Methyl -2-[2-(4-am di nophenyl)ethyl]-benzi m dazol - 5-yl -
car boxylic aci d- N phenyl - N- (3- hydroxycar bonyl propyl )-am de- 5 hydrochl ori de
Prepared anal ogously to Exanple 26 from 1-nethyl-2-[(4-

am di nophenyl ) am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c

aci d- N- phenyl - N- ( 3- net hoxycar bonyl propyl ) --amxe 10 di hydrochl ori de and
sodiunlhydroxide solution. Yield: 92 %of theory, tt R value: 0.09

(silica gel; QN;%%##@? 6) EKA
mass spectrum Eﬁéﬁ?@ Eéﬁﬁéﬁ%ﬂé?ﬂ&nylﬂeéﬂ%% Q?Wﬁﬁgﬁg?g Exanpl e
38 20 1- Met hyl - BYEROEhlaFigi ﬂéfsﬁen?ﬂ)‘afa?rl neRdt AN Ham Ganhenasie -

5-yl - carboxyli cyaelld: Nvphenyk- thésrf thoxycarbonylpropyl) -am de-

di hydr ochl ori de a) thﬁi &Pjﬁf cya en an1nonet yl | - benzi m dazol -
25 5-yl| - car boxyRe &7 ﬁH% éB&%QFB?Vet@éPB BEhBRepyF) ak de
Prepared and ogOygHyoNgOEFX4aPB e6P5cC fron1N—(4 cyanophenyl )- gl yci ne and
3-am no- 4- net hyl am no- benzoi ¢ aci d- N- phenyl -

N-(3-tert. butyl BKikcmabsngpecopyth) - iHlet 30 =¥igd4: 65 V of theory, R f
value: 0.17 (silica gel; dichlorogfthane/qF hanol_= 19:1) b)

1- Met hyl - 2- [ N (4- ani di nophenyl ) - a /T = 2937

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

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)ethyl]lbenzimidazol-5-yl-carboxylic acid-N-
phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride and
sodium hydroxide solution.
Yield: 97 % of theory,
20 CygH5NgO3 (455.5)
EKA mass spectrum: (M+H)* = 456
(M+Na) + = 478
(M+2Na) *++ = 250.6
St

25 Example 42

1-Methyl-2-[(4-amidinophenyl)oxymethyl] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (ethoxycarbonylmethyl) -amide-
hydrochloride

30

Prepared analogously to Example 25d from 1-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)



N- ( 3- et hoxycar bonyl propyl ) - am de-di hydrochl oride - 76 Prepared anal ogously

to Exanple 25d from 1-nethyl-2-[ N (4-

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N-phenyl - N-(3-tert. butyl oxycarbonyl propyl )-am de and ethanolic

hydrochl oric acid, ethanol and amoni um 5 -c&8benate. Yield: 68 % of theory,

R value: 0.12 (silica gel; dichloronethane/ethanol = 4:1). C29H32N603

(512.6) EKA ”35@2§ﬂ§3Ng@H‘(ﬁU%ka = 513 10 (M+H+Na) ++ = 268 Exanple 39

1- Met hyl - 2- (N- (4-"ami di hophenyl ) - am nonet hyl ] - benzi m dazol - 15 o

5-yl -carboxyl i ceaal habspBpeaytriiné 3(lydybxycarborgg propyl ) - '

am de- hydrochl ori de Prepared anal ogously to Exanple 26 from

1- met hyl - 2-[ N- (4- ani di nophenyl ) - a h@h%%h?T]Ebg$%31nidazoI-S-yI-carboxyIic

20 aci d- N- phenyl - N- ( 3- et hoxycar bonyi propyl ) -am de di hydrochi ori de and

sodi um hydroxi de solution. Yield: 73.5 %of theory, C27H28N603 (484.6) EKA

mass spect run Eﬁ#ﬂ?igsi;SS 25 (Mr2H) ++ = 243 (MrH+Na) ++ = 254 Exanpl e

40 30 1- Met hyl -2-[ 2-(4-am di nophenyl ) et hyl]-benzi m dazol -5-yl - carboxylic

aci d- N- phenyl - t boxycar | ret byl ).- am de-_ hvdnochl ori de Rrepare

anal ogousl y to%gﬁggﬁzgalf?%ﬁ?‘ié%ﬁ%?%?&&ﬂ[%ﬁd“é’@q BT RS -1 -

cyanophenyl ) et hgh¥bbepliai daidtNSphényhilokydmroxgciatbidnylmethyl) -amide -
hydrochloride

10

Prepared analoéously to Example 26 from 1l-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,
Ca5H23N504 (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 -
& 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)

485

EKA mass spectrum: (M+H)*

35 (M+H+Na) ++ 254



- 77 - phenyl - N—(ethoxycarbonylnethyl) am de and ethanolic hydrochloric
aci d, ethanol and ammoni um carbonate. Yield: 73 %of theory, Rf val ue:
0.15 (silica gel; dichloronmethane/ ethanol = 4:1) 5 C28H29N503 (483.6) EKA
mass spectrum (MtH)+ = 484 (M+rH+Na) ++ = 253.7 Exanple 41 10

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi ™ dazol - 5-yl - carboxylic

aci d- N- phenyl - N- (hydr oxycar bonyl net hyl ) - am de- hydrochl ori de 15 Prepared

anal ogously toEE%&#?%gjég from 1- et hyl -2-[2-(4-
am di nophenyl ) ét hy enzi m dazol - 5-yl -carboxylic acid-N
-phenyl - N- (et hoxycar bonyl net hyl ) - am de- hydrochl ori de and sodi um hydr oxi de

sol ution. Yiel d-Mst Iﬁ2¢mBaMyamiﬂ&nﬁ&&HﬁSNSGam@ABﬁeBhyEFﬁbﬁasSmigezolum

Mt 456 = 47 Mt 5
L Vet - 2 [(4%“'? e L e R S S
aci d- N- phengl - ln{istdrdwpydoardidoptidet hyl ) - ami de- hydrochlorrde 30 Prepared

anal ogously to Exanple 25d from 1- nethyl 2- [(4-
cyanophenyl ) ox I-CarDOXé C acl d-
I

ymethyti=benzrmdazot—5-
phenyl - N- ( et hoBrenarasd aralipgonsdyi ¢e FATedRan ﬁEOmh}aF“aEhﬂar?c“Scr(ﬁ
et hanol and anMRRidiAHHHRIF dminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-phenyl-N- (ethoxycarbonylmethyl) -amide-hydrochloride
.10 and sodium hydroxide solution.

Yield: 84 % of theory,

CogHoygNgO3 (456.5)

~ EKA mass spectrum: (M+H)* = 457
(M+Na) t+ = 479
15 (M+2Na) ++ = 251

Example 46

1-Methy1-2—[(4-amidinophenyl)oxymethyl]-benzimidazol—s-yl—
20 carboxylic acid-N- (4-pyrimidyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

Prepared analogously to Example 254 from l1-methyl-2-

[(4—cyanopheny1)oxymethyl]-benzimidazol-s-yl-carboxylic
e 25 acid-N- (4-pyrimidyl)-N- (2-ethoxycarbonylethyl) -amide and

ethanolic hydrochloric acid, ethanol and ammonium

carbonate.

Yield: 14 % of theory,

CogH7N704 (501.6)

30 Mass spectrum: (M+H)* = 502



35 Yield: 76 % of theory, Rf value: 0.17 (silica gel;
di chl or onet hane/ et hanol 4:1) 78 - C27H27NS04 (485.6) EKA mass spectrum

(MtH) + = 486 (l\/HrH+Na)++ = 254.7 5 Exanple 43

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 ) - ami dgp -hydrochl ori de 10 Prepared
anal ogously to Exanple 26 from 1-nethyl-2-[(4- am di nophenyl)

oxynet hyl ] - benziﬂ@g 457 y| - carboxylic acid-

N- phenyl - N- (et hoxycarpbony! net hyl ) - am de- hydrochl ori de and sodi um hydr oxi de
solution. 15 Yield: 58 % of theory, C25H23NS04 (457.5) EKA mass spectrum
(MrH) + = 458  ( NieINpt Iy 1= 24

1-Methyl -2-[N-(4-a (ﬁy h?“k ﬁM&%&l%oir?gten Eﬁg?l2|%§;§6q%£§n%azcoalr bo>¥y ic
aci d- N- phenyl - ?&3?69’33& &91) tﬁypyrQQYb Hefﬁymwmqmém@pdﬂed

anal ogously $0 BExdmde-aikydrochiotidet hyl - 2- [ N-
(4- cyanophenyl ) am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢

aci d- N- phenyl - C
aci d, et hanol aﬁd‘wldi amadagboaiyeto YEzample 42256 of rdnhaomet Hyl -gal ue: 0. 12

(silica gel; diqnhQGQQBEBﬁQﬁQESQﬁgﬂétﬁyfjJﬁenzimidazol-S-yl—carboxylic
acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -amide and

10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate. .
" Yield: 44 % of theory,
R, value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)
C26HogNgO4 (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- pyrldyl) -N- (hydroxycarbonylmethyl) -
amide-hydrochloride

Prepared analogously to Example 26 from 1l-methyl-2-[(4-
amidinophenyl)oxymethyl]—benzimidazdl—s—yl-carboxylic acid-
N-(2-pyridyl) -N- (ethoxycarbonylmethyl) -amide-
dihydrochloride and sodium hydroxide solution.

Yield: 85 % of theory,

30 Cp4HpoNgO4 (458.5)

EKA mass spectrum: (M+H)*t = 459
(M+Na) + = 481
(M+2Na) ++ = 252



C27H28N603 (484.6) EKA mass spectrum (MrH) + = 485 35 (MrH+Na) ++ = 254 79
- Exanpl.e 45 1- Met hyl -2-[N-(4-am di nophenyl)-am nonet hyl ] - benzi m dazol -
5-yl -carboxylic acid-N phenyl - N (hydroxycar bonyl nmet hyl ) -

am de- hydrochl ori de Prepared anal ogously to Exanple 26 from _
1-met hyl - 2-[N- (4- ami di nophenyl ) - am nomet Ry BJL- benzi m dazol - 5-yl - carboxylic
aci d- N- phenyl - N- (et hoxycar bonyl net hyl ) - am de- hydrochl ori de 10 and sodi um
hydr oxi de SO|utEﬁﬂm 141 £6d: 84 % of theory, C25H24N603 (456.5) EKA nass
spectrum (MtH)+ = 457 MtNa) + = 479 15 (M+2Na) ++ = 251 Exanple 46

1- Met hyl - 2-[ (4- an1d|nophenyl)oxynethyl] benzi m dazol -5-yl - 20 carboxylic
aci d-N- (4- plyrlmmythym (2- leetm«:mwz 1e)umlm§me%myd? -bRYigs AgRhobh de
Prepared ana og e - 2-

[(4pcyanophenyl ne%§b$¥ﬁg§n2| ‘g3i0¢ﬂ§99f%§§¥boxyllc

aci d- N-(4- pyri rﬂdwghwx@ammmmmdnwm@d-)&mmcmdr&abanoI iC

hydrochl ori c acid, ethanol and annnnlun1 carbonate Yield: 14 k of theory,

LOD _on ol ~ A7
\IVI‘"I_I}T = JUZ0OU AT TPT C— 1

C26H27N704 (5017630 &sS prL,L rom
a) '1-Methyl-2 IN-{4-gxanophen11)-amlnomethxll~benzimidazol~
-zl-carbogyllc acid-N—iz—pxridzll-N-ethogxcarbonxlmethzl-

amide
10 Prepared analogously to Example 25c 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/methanol = 4:1)

15
b) 1-Methyl-2- [N- (4-amidinophenyl)-aminomethyl] -
benzimidazol-5-vl-carboxylic acid-N- (2-pyridyl) -
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 R, value: 0.16 (silica gel; dlchloromethane/ethanol = 4:1)

~ CogH27N703 (485.6)
EKA mass spectrum: (M+H)*+ = 486
(M+2H) t+ = 243.7
(M+H-Na)*+t = 254.6



1- Met hyl - 2-[ (4- am di nophenyl ) oxynet hyl ] - benzi mi dazol - 5-yl - carboxylic
aci d-N- (2-pyridyl)-N-(ethoxycarbonyl nethyl) 5 am de-di hydrochl ori de
Prepared anal ogously to Exanple 25d from 1-nethyl -2- :

[ (4- cyanophenyl ) oxynet hyl | - benzi m dazol - 5-yl - carboxylic

aci d- N-(2-pyridyl)-N(ethoxycarbonyl net hyl-) ggnm-de and 10 et hanolic
hydrochl oric acid, ethanol and ammoni um carbonate. Yield: 44 ' of theory,

Rf value: 0.12 £sili | ; di chl oronet hane/ ethanol = 4:1) C26H26N604
(486.5) 15 EKA E2enbf8 4 rum (MrH)+ = 487 (Mr2H) ++ = 244 (MrHH+Na) ++

255 Exanple 48 20

1- Met hyl - 2- [ (4- amidi pophsnyl) exy 5 jyd _ 4G 0] -
LYY (5 e aopbaoyt syl dshenyyy ety gl

(hyc . .
Pr epar ed analogéuK@ycﬁﬁbEXﬁ¥$PeaQEﬂTND R dA )-2- [ (4-
ani di nopheny ) oxy ta{A¥bkyb8PBbHY tiagOhy Dy Ydmidd tdrdchlaiiidie
N-(2-pyridyl)-N-(et oxycarbonylnethy1§-an1de- di hydrochl ori de and sodi um
hydr oxi de sol ut ~ea—¥ - ' - -
spectrum ( M+H) Prepa#8Q afdltdgpusly ¥UBExgndEND6 Ffrom A5heRhyl - (@ 49

1-Methyl-2-[N- (47204 SLEREASTY! dn ARRONRIT Y e BN dYA42% 1 - carboxylic
acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -amide-
10 dihydrochloride and sodium hydroxide solution.
Yield: 91 % of 'theory,
Co4Hp3N903 (457.5)

EKA mass spectrum: (M+H)? = 458
(M+Na)+ = 480
15 (M+2Na) t+ = 251.7

Example 51

1-Methyl-2-[2-(4-amidinophenyl)ethyl] -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-darboxy1ié acid-N- (2-
~ 25 pyridyl)-N- (ethoxycarbonylmethyl)-amide, ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 90 % of theory,

R, value: 0.17 (silica gel; dichloromethane/ethancl = 4:1)

Co7HogNgO3 (484.6)

30 ~ EKA mass spectrum: (M+H)?t = 485
- (M+2H) ++ = 243
(M+H+Na) ++ = 254



5-yl -carboxylic acid-N(2-pyridyl) 5

N- (et hoxycar bonyl net hyl ) - am de- di-hydrochl ori de a) -

1- Met hyl - 2-f N- (4- cyanophenyl ) - am nonet hyl | - benzi m dazol - 5-yl -carboxylic
aci d- N-(2-pyridyl)-Nethoxvcarbonyl net hyl - am de 10 Prepared anal ogously to
Exanpl e 25¢ from N-(4-cyanophenyl)- gl yci negand

3-am no- 4- net hyl am no- benzoi ¢ aci d-

N (2- pyridyl) - Gy bonyl net hyl -ami de. Yield: 24 %of theory, Rf

val ue: 0.56 (siTrca ger,; dichloronethane/ nethanol = 4:1) 15 b)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5- vl - car boxylic
aci d- N- (2- pyri dylMet By X €4 hpxy caroimilnsptanyl) athge] dbbrgi Acah 861 d8-y1 -
Prepared anal ogousl y to, Exanp| e 2§g fuﬁg -netQ§ -2-%N—g4 20 1
cyanophenyl)-euﬁ4£h§%¥%ﬂﬁ- i PR yépfgér ¥y prycarbonylmethyl) -

aci d- N- ( 2- pgri cyn)deNv-Hyedroohlcarideny| met hyl ) -am de and et hanolic

hydrochl oric acid, ethanol and ammoni um carbonate. Yield: 70 % of theory,

25 R value: 0. - S
(485.6) ERA maRreg@erdd amaldgeadsly- t48Exafpl2Hp 6+ from43-met RxA+R NEZ +{4 =

254.6 82 - Exarg:eys o . L2
1-N@thy|-2-[hk?ﬁ¢§ﬁ% ;Rﬁﬁﬂﬁﬁhﬁ5?%%%‘£§%§%H¢Ff?8éﬁ??%?a$§5?9?%?1?-%%%%ox lic
aci d- N- ( 2- pyr i d\2-PysidyIhydtobedwxysarbesyiperhil damhgeréthy@roael ariger ed
anal ogousl yot 0 FBIE 0 Hyd¥Bxhdeeidddutdohl (4-

Yield: 89 % of theory,

’ o CosHoyNgO3 (456.5)
o
EKA mass spectrum: (M+H)*t = 457
(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 1l-methyl-2-[N-
(4-cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide and
& 25 methanolic hydrochloric acid, methanol and ammonium
carbonate.
Yield: 87 % of theory,
R, value: 0.11 (silica gel; dichloromethane/ethanol = 4:1)
Co7H2gNgO3 (484.6) |
30 EKA mass spectrum: (M+H)* = 485
(M+2H) ++ 243
(M+H+Na) t+ = 254



am di nophenyl ) - an1nonethy|] benzi m dazol - 5- yI carboxyllc
aci d-N- (2-pyridyl)-N(ethoxycarbonyl net hyl )-am de 10 di hydrochl ori de and
sodi um hydroxi de solution. Yield: 91 %of;theory, C24H23N703 (457.5) EKA
mass spectrum (MtH)+ = 458 (M+Na) + = 480 15 (Mt2Na)++ = 251.7 Exanple
51 1- Met hyl -2-[2-(4-am di nophenyl)ethyl]-hepai 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 hg ggd from 1- et hyl -2-[2-(4-
cyanophenyl)ethgégﬁgenzrn1da ol -5-yl -carboxylic acid-N(2- 25

pyridyl) - N—(ethoxycarbonylnethyl) am de, ethanolic hydrochloric acid,

et hanol ~ and AMMYiELCALBOFRLE, 1é(i§$ﬁ'h o301 P6:3fmd Y-’béﬂczﬂﬁﬁldépzolasl 1-
(silica gel; dICh t hane ano 7H2 03 (484 6 30 EKA nass
spectrum (MH) 4:arb%yllewgp-51ﬂ ehenygl -§ rhonylefhyl)pamisies 52

1- Met hyl - 2-[2- ( Fggb@hmggmggyl)ethyl] ben2|nidazol 5 yl - carboxylic
aci d-N- (2-pyridyl)-N (hydroxycarbonyl nethyl)- 5 am de-hydrochl ori de

Pr epar ed anal ogeusly—to—Exanple26from-t—rethy—2f2(4
am di nophenyl ) epigpbhrbdnahal dgzaslp- yd Exﬁwpmqﬂzsdeﬁnamwm_m@xhparmdyl) N-

(ethoxycarbonyl ath%nogh yfshx é%ﬁ&f? éghzﬂékég%%fﬁgmﬂfnégy% %§ﬁq%

sol uti on.

acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide and ethanolic
10 hydrochloric acid, ethanol and ammonium carbonate.
Yield: 79.5 % of theory,
CgHagN504 (499.6)
R, value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)* = 500.0
15 (M+H+Na) *+ = 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-
& 25 N-phenyl-N- (2-ethoxycarbonylethyl)-amide-hydrochloride and

sodium hydroxide solution.

Yield: 82 % of theory,

CagHo5N504 (471.5)

R, value: 0.11 (silica gel; dichloromethane/ethanol = 4:1)

30 EKA mass spectrum: (M+H)*t = 472
(M+H4Na) *+ = 247.6
(M+Na) + = 494
(M+2Na) t+* = 258.6

35



Yield: 89 960f theory, C25H24N603 (456 5) EKA mass spectrum (N%FD+ 457
(M:tNa) + = 479 15 Exanple 53
1-thhy|-2-[N—(4-anidinophenyl)-aninonethyl] benzi m dazol - 5-yl-carboxylic
aci d- N- phenyl - N- ( 2- net hoxyar bonyl et hyl ) - 20 am de- hydrochlorlde Pr epar ed
anal ogously to Exanple 25d from 1-net hyl - 2- g -

(4- cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and 25 net hanolic
hydrochl ori c acid, nethanol and anmoni um carbonate. Yield: 87 t of theory,
Rf value: 0.11 Examplre 5@|; dichl oronet hane/ et hanol 4:1) C27H28N603
(484.6) 30 EKA nass spectrum (MrH)+ = 485 (M+2H) ++ = 243 (MtH+Na) ++ =
254 84 - Exanmp

1- Met hyl - 2- [(4 %Wﬂ?%%ﬁﬁ)&wqut@mqa@ﬂ&)wl -bgngémjdpgol -
aci d- N- phengl - Ns {y1 &¢ 1£5na@falnuoz Rty1d medrachl ori de Prepared
o 83%3%3@5@%5 LI e Bydrost e dee
aci d- N-phenyl - N- ( 2- et hoxycar bonyl et hyl ) - anlde and et hanolic 10 hydrochloric
?Zbng?thanol qu 0 hhffr , C28H29NBEOA4
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2~
10 ethoxycarbonylethyl) -amide
Prepared analogously to Example 25c¢ 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
Y

b) 1-Methyl-2-{2-(2-amidinothiophen-5-yl)ethyl] -

benzimidazol-5-

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

S 25 carbonate.
Yield: 53 % of theory,
CogHogNgO3S (504.6)
R, value: 0.22 (silica gel; dichloromethane/methanol = 5:1)
EKA mass spectrum: (M+H)+ = 505
30 (M+H+Na) *+ = 264



Rf value: 0.15 (S|I|ca gel di chl oronet hane/ et hanol = 4:1) ERA nass
spectrum (M+H)+ = 500.0 15 (MrH+Na) ++ = 261.7 Exanple 55

1- Met hyl - 2-[ (4- am di nophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - 20 carboxylic
aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - anide- hydr ochl ori de Prepared
anal ogously to Exanple 26 from 1-nethyl-2-[ g4- -

am di nophenyl ) oxynet hyl ] - benzi m dazol - 5-yl - carboxyllc acid- 25

N—phenyl-N—(2-e#h0é¥£argznylethyl)-anide-hydrochlorlde and sodi um
hydr oxi de sol ut . 82 %of theory, C26H25N504 (471.5) Rf val ue:

0.11 (silica gel ; di chl or omet hane/ et hanol = 4 1) 30 EKA mass spectrum
(MEH) + = 472 ( =24 6 4c 85
- Exanpl e 56 1N%£ﬁﬁ@%y§ 2[%27am ﬁ%ﬁC)?ﬁﬁ1 fjbgﬁgggﬁ §?g§§
5-yl - carboxyl|csavldcﬁrngb¥¥¢d§¢§dfﬂ(Q? Pledyl) N (2-

et hoxycar bony| ehpit-bxpBheBoRyUEORY] PLAfE e )
1- Met hyl -2-[ 2- (chyanothloﬁﬁgn 5-yl)- ethyl] benzi m dazol - 5- yI car boxylic

acid-N-(2-gvrid .
to Exanple 25c Pf@ﬁhﬁedkn&l’@@@héﬂﬁp&wmﬁmﬁﬂe 60 i q-mltﬂyand 32ar(eRo-

4-met hyl am no- ben%glnotcigpﬁgézsR%f)é@h}l] be:%f%i aé%ﬁarbo - g%g%xblan1de.
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 98 % of 'theory,

e Co4Ho4NgO3S (476.6)
=
EKA mass spectrum: -(M+H)¥ = 477
(M+Na)+ = 499
15 (M+2H) t+ = 239
Example 58

i-Methyl—z—[N—(4—amidinopheny1)—aminomethyl]-benzimidazol-
20 5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

a) 1-Methyl-2-[N-(4-cyanophenyl) -aminomethyl] -benzimidazol-
-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/methanol =
19:1)

b) 1-Methyl-2-[N- (4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl) -N-(2-
35 ethoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 254 from l-methyl-2- [N- (4-
cyanophenyl)—aminomethyl]-benzimidazol—5-yl—carboxylic




15 Yield: 18 %of theory, Rf value: 0.66 (silica gel;

di chl or onet hane/ net hanol = 9:1) b)

1- Met hyl - 2-[ 2- (2- am di not hi ophen-5-yl)ethyl]- benzi m dazol - 5-yl - car boxylic
acid-N-(2-gvridyl)-N(2 20 ethoxvcarbonyl et hyl)-am de- hydrochl ori de
Prepared anal ogously to Exanple 25d from 4-8&®thyl -2-[ 2-( 2-

cyanot hi ophen-5-yl) et hyl ] - benzi m dazol - 5-yl - car boxyl i ¢

aci d- N-(2- pyri gdia-{ &g ariypnydl -l Ifb@ay@edh 2§ hanodé Cand
hydr ochl ori c am&é}t han mmnl um 5 ca bo Y| el d: .53 % of
theory, C26H2 )ﬁf Ifea: aaﬂ I'E“rlmonlum

di chl or onet hanedan‘ﬁdimm& 5: 1) EKA mass spect rum (MrH) + = 505 30

(MtH+Na) ++ =

1- Met hyl - 2-[ 2-( g’rﬁGdﬂr?'E%rE?p% q.':ryyl ) et hyl ] - benzi m dazol - 5-yl -carboxylic

?ci (éxl\l-(lz pggl ?;d—;)Hj‘jl\{'yij (W:t?rz (5)2<)ycgr bonyl et hyl ) - am de Prepared anal ogously
o Exanpl e r -[2:(2- ,

ani di not hi opheI%fSV?i)‘Et hgl‘% bé%}#r?ﬂagﬁ}' ?Wh%%%&}}qxte/methanol = 5:1)

aci d-N-(2- pyri gigdn) 2 -HIRPpnar Qeny) et hyl ) ~agpge 10 hydrochl oride and
sodi um hydroxi de solution. Yield: 98 %of,theory, C24H24N603S (476.6) EKA

mass spectrum (MH) + = 477 (M+N6(WH3-N4.99’+ £#526M8H) ++ = 239 Exanple 58
1- Met hyl - 2-[ N- (4- am di nophenyl ) - ar}iMrl%g?;le ] -_bg%i g1 dazol -
10
Example 59

1-Methy1—2-[N—(4—amidinopheny1)~aminomethy1]-benzimidazol—
S-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,
CogHygN703 (471.5)

EKA mass spectrum: (M+H)*t = 472
g (M+H+Na} t+ = 247.6
25 (M+2H) ++ 236.7
(M+2Na) ++ 258.6

I

Example 60

30 1-Methyl-2-[2-(4-amidinophenyl)ethyl]-benzimidazol-5-yl-
carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride

a) 1-Methyl-2-[2-(4-cyanophenyl) -ethvl] -benzimidazol-5-vyl -
35 carboxylic acid-N-(2- idyl) -N- (2-ethoxycarbonylethyl) -

amide



20 5-yl-carboxylic acid-N (2-pyridyl)-N(2-

et hoxycar bonyl et hyl ) - am de- hydrochl ori de a)

1- Met hyl - 2-f N- (4- cyanophenyl ) - am nonet hyl | - benzi m dazol - 5-yl -carboxylic
acid-N-(2-pyridyl)-N-(2 25 et hoxycarbonyl et hyl )-am de Prepared anal ogously
to Exanple 25c from N-(4-cyanophenyl)- gl ycigge and

3-am no- 4- net hyl am no- benzoi ¢ aci d- N ( 2-

pyrldyl) N ( 2- e?hox carbon heth i¥an1de Yjeld: 61 % of theory, 30 R
e b 6o T PRRAERR SRR nl ek ha R e o T2 B G
1- Met hyI 2- fN(¢yamb;bhanphenpkbpaonmomhdlind Ereminclaz-ale thylandadboxyl i ¢

aci d-N-(2-pyrid I 2- xycarh am de; dro | gri de
- Prepared analog§h§F§1% agg Ig gﬁr%?%ﬁ?y&réé?%ghﬁf%ﬁﬁﬁP %% ﬂ -amide.
cyanophenyl) - anﬂhe&érh?ﬁ]4beﬁztheda¥ol 5-yl -carboxylic 87 -

achd I\ (2-pygl o )odtde: & Nowyaarony | hly b denBRflanglREEREREY ¢

hydr ochl ori c ac and ammoni ‘car bonat

5 C27H29N703 (438:8) R value: 0.28 (silica gel: dichloromethane/ nethanol =

5:1) EKA nass spectrunl (MtH) + = 500 (NMFth)++ = 261.8 (M2H) ++ = 250.8

10 Exanpl e 59 1-Methyl = 2- (N (4-am din enyl t hyl en2|n1dazo

5-yl - Carboxyllcbéc' Met ; n rheglf nthl azol-5-yl
carboxylic acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -

10 amide-hydrochloride
Prepared analogously to Example 25d from 1-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 carbénate.
15 Yield: 85 % of theory,
CogH3gNgO3 (498.6)
R, value: 0.30 (silica gel; dichloromethane/methanocl = 5:1)
EKA mass spectrum: (M+H)* = 499
(M+H+Na) +t+ = 261
20
Example 61
1-Methyl-2-[2-(4-amidinophenyl)ethyl] -benzimidazol-5-yl-
, carboxylic acid-N- (2-pyridyl) -N- (2-hydroxycarbonylethyl) -
~ 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



15 hydroxycar bonyl et hyl )-am de Prepared anal ogously to Exanple 26 from
1-met hyl - 2-[ N- (4- am di nophenyl ) -am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de 20 hydrochl ori de and
sodi um hydroxi de solution. Yield: 91 %of theory, C25H25N703 (471.5) EKA
mass spectrum (MrH) + = 472 (MrH+Na) ++ =-28?2. 6 25 (M+2H) ++ = 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 - carboxylic acid-N
(2-pyridyl) -Ngfds iQO ycarbonylethyl) - am de -hydrochloride a)

1- Met hyl - 2-[ 2- (&- nyl)-ethvl | -benzi m dazol -5-vl - 35 carboxylic

aci d-N-(2-pyridyl)-N(2-ethoxycarbonylethyl)- amde ---- - ------ ---- - 88
Prepared anal o _ . ! (4, n . )= propi.oni.c aci d
Prepared anal c g@?ﬁ%‘?ﬂ?ﬁ?’ﬂﬁﬁfoﬁ A48 i e 1 BRUS TN e bR 500 ¢

aci d- N- ( 2- pyr i SAFRNEYbietaald dinphanyledn/l2-ashosy carbonydet2g1Ys-afuitleeor y,
5 R value: 0.68ydsbdhTero®d; dichl oronet hane/ methanol = 19:1) b)

1- Met hyl - 2-[ 2- (4- am di nophenyl ) ethyll-benzi m dazol -5-yl - carboxylic

aci d-N-(2-pyri - i de-hydrochl ori de

Prepar ed anal ogtrepardd dnelpons2yd to @Xahplet REd- 2xbA- 14methyl-2- [2- (4-

CyanOPhenyl)etm@4ﬁ55ﬂ33§ffgyﬂ§IfiBQné%%ﬁ %é%&tg-§iLgé¥Bg%§lic acid-N- -

10 phenyl-N- (2-ethoxycarbonylethyl)-amide and ethanolic

hydrochloric acid, ethanol and ammonium carbonate.
Yield: 86 % of theory,

~ Cp9H31N503 (497.6)
R, value: 0.11 (silica gei; dichloromethane/ethanol = 4:1’
15 EKA mass spectrum: (M+H)* = 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-
Wl 25 amidinophenyl)ethyl] -benzimidazol-5-yl-carboxylic acid-N-

phenyl-N- (2-ethoxycarbonylethyl) -amide-hydrochloride and

sodium hydroxide solution.

Yield: 71 % of theory,

Co7Hg7N503 (469.6)

30 EKA mass spectrum: (M+H)+ = 470
(M+H+Na) t+ = 246.6
(M+Na) + = 492
(M+2H) ++ = 235.6



pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de and et hanolic, hydrochloric acid,
et hanol and ammoni um carbonate. 15 Yield: 85 s of theory, C28H30N603
(498.6) R value: 0.30 (silica gel; dichloronethane/ nmethanol = 5:1) EKA
mass spectrum (MtH)+ = 499 (M+H+Na) ++ = 261 20 Exanple 61

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl | - benA rBodazol - 5-yl - carboxylic

aci d-N-(2-pyridyl)-N(2-hydroxycarbonyl ethyl)- 25 am de Prepared

anal ogously to Examphe 2@ from 1-nethyl-2-[2-(4-
anidinophenyl)etﬁy|I-BenzinidazoI-S-yI-carboxyIic aci d- N-
(2-pyridyl)-N(2-ethoxycarbonyl et hyl)-am de-hydrochloride 30 and sodi um
hydr oxi de sol ut 1eNet¥ya+d- [ﬁz(@@aﬁlﬁﬂﬂ@puenyIQE&ﬁiﬁﬁﬁEtHS@WlBSndﬂﬁidﬂﬁﬁi

spect rum (N%FD+ =.471 é + = 493 89 - Exanple
62 1- Met hyl - 2-[ 3~ ?& SﬁFB%ﬁXEHSn F}étﬂyff %%5&4%$%§§0I 5-y|- 5 carboxylic
aci d- N—phenwi N4@Ethbhy¢yrhohyhyé9hhy])amnddedimmdhauﬂﬁdrﬂdha Pr epar ed
anal ogously to Exanple 25d from 1- nethyl 2- [2 (4-

cyanophenyl )et hél 1T bermzinidazot ‘J‘yl =cat quyl re—acta=—106;

phenyl - N- ( 2- et hB%XgPargéngnal ageyshyii e Bxampleadhd i frawy dr-mettihyili-@ -d8i-d 4 -
ethanol and ammephLHBpREAPLN2AfinoneEh | Hents fhiddRA ¥6-y1-carboxylic

acid-N- (2-pyridyl) -N- (methoxycarbonylmethyl) -amide and
10 methanolic hydrochloric acid, methanol and ammonium

‘carbonate. )
Yield: 73 % of theory,
d Ca5Ho5N703 (471.5)

R, value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)
15 EKA mass spectrum: (M+H)t = 472
(M+H+Na) t++ = 247.8

Example 65

20 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl] -benzimidazol-
S-yl-carboxylic acid-N- (2-pyridyl) -N-(2-
methoxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[N-(4-~
7 25 cyancphenyl) -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) t++ 254.8



C29H31N503 (497.6) Rt value: 0.11 (silica gel; dichloronethane/ethanol =
4:1) 15 EKA mass spectrum (MrH) + = 498 (Mt2H) ++ = 249.8 Exanple 63 20
1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] --benzi m dazol -5-yl - carboxylic

aci d- N- phenyl - N- ( 2- hydr oxycar bonyl et hyl ) - am de- hydrochl ori de Prepared
anal ogously to Exanple 26 from 1-nethyl-2-[249(4- 25

am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -carboxylic acid-N

phenyl - N- ( 2- et hpx)ga18og¥! et hyl ) - ami de- hydrochl oride and sodi um hydroxi de
solution. Yield: 71 % of theory, C27H27h503 (469.6) 30 EKA nass spectrum

(MtH) + = 470 (MrH+Na) ++ = 246.6 (MrNa) + = 492 (M2H)++ = 235.6 90 -
Exanpl e 64 1- NbthétB mcz@zamd&a enmétq{w]mgéﬁém@a%%%%.-

5-yl -carboxylic_ac

(nethoxycarbony?ﬁﬁ%ﬂﬁy ngééddgﬁéQEQX}ﬂ¥w{%ﬁﬁ#ﬁ?ﬁﬁ%ﬁﬁ§9%ﬂ§kaédﬁ§hylﬂ0
Exanpl e 25d 5 r camideehiitolhldr{de

cyanophenyl ) - an1nonethy|] ben2|n1dazol 5- yI carboxylic

aci d-N-(2-pyri dy freth i '
hydrochl ori c act, Ll

51:2%425N703 (471c§}b<§§€v1/ ugcl@_ﬁ?m{e%-.}l.gﬁ @el mP' tcé@r% gqetsh%? %k@iﬁ‘o' =

amide

10 Prepared analogously to Example 25c¢ from 3- (4-cyanophenyl) -
propionic acid and 3-amino-4-methylamino-benzoic acid-

. N-phenyl-N- [2- (1H-tetrazol-5-yl)ethyl] -amide.

~ Yield: 67 % of theory,

IR Mass spectrum (KBr): characteristic bands at

15 3439.5 cm~1 (N-H); 2235.5 cm-1
C=N) ;
1631.6 cm-1 (C=0)

20 carboxylic acid-N-phenyl-N-[2- (1H-tetrazol-5-yl)ethyl] -

amide-hydrochloride
Prepared analogously to Example 254 from 1-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)+ = 494
(M+Na)+* = 516
30 (M+2H) ++ = 258.7



15 EKA nass spectrum (NH—|)+ 472 (MtH+Na) ++ = 247.8 Exanple 65 20

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl -carboxylic

aci d-N-(2-pyridyl)-N(2- methoxycarbonyl et hyl)-am de-hydrochl ori de

Prepared anal ogously to Exanple 25d from1l-nmethyl-2-(N(4 25

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5- yd -ggarboxyl i c

aci d-N-(2-pyridyl)-N(2-nmethoxycarbonyl ethyl)-am de and nethanolic

hydrochl ori ¢ acigamiflehgaol and ammoni um carbonate. Yield: 78 % of theory,

30 C26H27N703 ( : val ue: O. 31 (silica gel; dichloronethane/ nethanol
5:1) EKA mass spectrum (MtH) + = 486 (M+rH+Na)++ = 254.8 91 - Exanple 66

1-Met hyl - 2- [ 2- (Q—M@tqliylloléhqw|(hehﬁihhngﬁﬁéhﬂgaiﬂin&%éh LRI faazo1 -

aci d- N- phenyl - &Ftr ﬁ am de- dyoch oride a

1- Met hyl - 2-f 2- (é é’}a )1€t ﬁ?FLF eHQFWHa%IZs(W t%ﬁ%@&n%

aci d- N- phenys - Ny[laewyaﬂehmael-hgarba:mbriae anm de 10 Prepared anal ogously

to Exanple 25c¢ fron13 (4- cyanophenyl) propionic acid and -

N-phenyl N-[2 ( Preparedz enalogbhislfytd- Bxample %@Iftorﬁ?l%e(ﬁh}tmm (12
MesS specty UM ( E9ahophBAYAS ! ki AbhSeRPTfISpEha i A 5 YT eddidlyn 16235 3
acid-N-phenyl-N- [2- (1H-tetrazol-5-yl)ethyl] -amide and
10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate. ;
Yield: 29 % of theory,
& CogHoeN1 0O (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
&/ 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 )



1631.6 cm1 (CO b)
1- Met hyl - 2-f 2- (4- am di nophenyl ) et hyl ] - benzi m dazol -5-yl - 20 carboxylic
aci d- N-phenyl -N-[ 2- (1Htetrazol -5-yl )et hyl ] - am de- hydrochl ori de Prepared
anal ogously to Exanple 25d from 1-nethyl -2-[2-(4-
cyanophenyl ) et hyl ] - benzi m dazol - 5-yl - car bexghi ¢ aci d-N-_
phenyl -N-[ 2- (1H-tetrazol -5-yl )ethyl]-am de and ethanolic 25 hydrochloric
aci d, ethanol aggéannnniun1carbopa e. . JYyield 92 %of theory, C27H27N9O
(493.6) EKA nasS RpBRfP fPeehiufs Mudl" 1ma&) + = 516 30 (M+2H) ++ =
258.7 92 - Exanple 67 '
1-thhy|-2-[N—ﬁé%€£%§%ggghenyl)-aninonethyl]-benzinidazol- 5-yl -carboxylic
aci d- N- phenyl - - trazol -5 5 yl)ethyl]-am de-hydrochl ori de prepared
anal ogously to Exanple 25d from 1-net hyl-2-[ N (4-
cyanophenyl k- ari neaehyyl 2 - bened Mfazdes 'eH'l ANDBOENA - ami -
aci d- N-phenyl -N-[ 2-(TH-t et ?gzg%-S-yl eot y Y-gnjﬁ(::l)e akﬁlgmé{lﬁglﬁgpyé]
hydrochl ori ¢ acdPePZEnidastl 2ty knpramilicaasssade. (2ypard dy2d -3 d2-t heory,
' C26H26NL00 ( 49¢hdity EdSHoREFe ERE0 Takiad Mydrbch1698 del5 Exanpl e 68
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl'] - benzi m dazol - 5-yl -carboxylic
aci d-N-(2- pyri J-am de- _ I de
a) 1-Methyl-2- [N-(4-cyanophenyl) -N-methyl-aminomethyl] -
10 Dbenzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N- (2-
ethoxycarbonylethyl) -amide
Prepared analogously to Example 25c from N- (4-cyanophenyl) -

N-methylglycine and 3-amino-4-methylamino-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 Dbenzimidazol-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-yl-

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

b 25 amide and ethanolic hydrochloric acid, ethanol and ammonium

carbonate.

Yield: 77 % of theory,

CogH31N703 (513.6)

514
268.7

EKA mass spectrum: (M+H)*+
30 (M+H+Na) ++



0.60 g (1.1 nﬂbl) of 1- nethyl 2-[N—(4-anidinopheny|)-
am nonet hyl ] - benzi m dazol - 5-yl - carboxylic acid-N(2-
pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de-hydrochl ori de were 25 added to
about 30 m of n-hexanol saturated with hydrogen chloride and the m xture
was stirred for 19 hours at room tenperat-ursd -Then t he hexanol was
distilled off in vacuo, the residue was m xed with about 5 m of 1N
ammoni a sol uti oExampblesStzior ri ng and evapor ated down once nore. The 30 crude
product thus obtained was purified by columm chronat ography (silica gel,

di chl oronet hane/ met hanol = 5:1). Yield: 53 %of theory, C31H37N703
(555.7) 35 R val-Meth@13@- ([m|(4eamgeinoplh@1hjrprqumﬁé’tﬂrye!m&lmwthyi]l 93 -

EKA mass spectr 6, EX
1- Met hyl - . 2- [N—§ h<1érilnopﬁe§ Y} ﬁfﬁ€$ﬁ§}1%ﬁ7$kﬂmHTﬂﬂ]pyrldyl) -N-(2-
" benzi m dazol55 VdgachﬁyprYéethyl&(&mx@e|dyI) N (2-

et hoxycar bonyl et hyl ) - am de- hydrochlorlde a) 1- Methyl -2- [N

(4- cyanophenyl ) ——INFTEt Tyt =anm nmonmethyt =10 benzrnidazot="5—y+—earbexyH C

aci d- N- ( 2- pyri dfF¢Pared- a@@h@sg*e%lx&m@smbe @ drorPlepwtdylaRal [Bgdds! y
- to Exanple 25c &m@mﬁbﬁﬁeﬁyyﬁoﬁhﬁwﬁ’\p - DTS ) DGR AR dazol-5-y1 -

3-am no- 4- net hyl am no- penzoi ¢_aci

(2-pyridyl)- N(Ea Xy LSr doHy TR ﬂ%ﬂlamrﬁﬂé. -N-& -gthoxycarbenyllethyddy, R
val ue: 0. 66.0 si aintde ghydrocihdol dereitdneidiRrin aielroxi db9 sblul)ion .

1- Met hyl - 2- [hk(glgfadlggphegylghggnethyI am nonet hyl ] -

CogHa7N703 (485 6)

-,

N’
EKA mass spectrum: (M+H)*t = 486
(M+Na) + = 508
15 (M+2Na) *+ = 265.6
Example 71

| 1-Methyl-2-[2- (4-amidinophenyl) ethyl] -benzimidazol-5-yl-
20 carboxylic acid-N-cyclopentyl-N-(2—ethoxycarbonylethy1)—
amide-hydrochloride

Prepared analogously to Example 25d from l-methyl-2-[2-(4-
cyanophenyl)ethyl] -benzimidazol-S-yl-carboxylic acid-N-

25 cyclopentyl-N-(2-ethoxycarbonylethyl)-amide and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
- Yield: 65 % of theory,"
CogHagNgO3 (489.6)

EKA mass spectrum: (M+H)* = 490



20 benzi m dazol - 5- yI car boxyI ic acid- N-(2 pyri dyI) N-(2-
et hoxvcar bonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to Exanpl e
25d from 1-nmet hyl -2-[ N-(4-

cyanophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol -5-yl - carboxylic

aci d-N-(2-pyridyl)-N(2-ethoxycarbonylethyl gs4-J 25 am de and et hanolic
hydrochl oric acid, ethanol and ammoni um carbonate. Yield: 77 % of theory,

C28H31N703 (51331@%% ?jss spectrum (MrH) + = 514 30 (MtH+Na) ++ = 268.7
94 - Exanple 7 - yT-2-[ N- (4-am di nophenyl ) - N net hyl - am nonet hyl ] -
benzi m dazol - 5-yl -carboxylic acid-N-(2-pyridyl)-N-(2- 5

hydr oxycar bony! gtk iy Bp dea Prepa s fialgga li{gq,[)m

1-met hyl - 2-[N-(4- amY pﬁze (N% N net hyl - am nomg}lﬁyl enzi m azoI %
carboxyl i ¢ aci dCRER ?d?‘i’} Y PRETE BimiA O?CYP@rbonylethYl) -
am de- hydr o6hl carmilde and sodi um hydr oxi de solution. Yield: 66 %of theory,
C26H27N703 (485. 6) EKA mass spectrum (M+tH) + = 486 (M+Na) + = 508 15
(M‘|‘2Na) ++ = 2656 |_Aa||p| 71

1- Met hyl - 2-[ 2- (Emepnxbdugnn&QQQuﬁlgﬂﬁetExampﬁedazoEramyu~maeh9anbenguq-

aci-d-N-cycl openjpy{ ih@)@/ lc%af mgdeshydrpchl oride Prepared
anal ogously to Exadi\“fcg&ﬁ%! ro‘%gf'tj neﬁ[mé ?’ i G ¥: 2 ? B
cyanophenyl ) et Iﬁbfqlm}fﬁ'dhz@ W’C}m’rmmhe@haﬂo damide-hydrochloride
10 and sodium hydroxide solution.
Yield: 89 % of theory,

C2gH31N503 (461.6)

EKA mass spectrum: (M+H)*t = 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-s-yl-carboxylic

acid-N-cyclopentyl-N- (2-ethoxycarbonylethyl) -amide and

ethanolic hydrochloric acid, ethanol and ammonium

S

carbonate.
Yield: 60 % of theory,
30 Co7H34NgO3 (490.6)

EKA mass spectrum: (M+H)+ = 491



25 cyclopentyl N—(2 ethoxycarbonylethyl) am de and ethanollc hydrochlorlc
aci d, ethanol and ammoni um carbonate. Yield: 65 % of theory, C28H35N503
(489.6) EKA nmass spectrum (M:H)+ = 490 95 - Exanple 72

| - 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 hylg- .5 ami de Prepared anal ogously
to Exanple 26 from 1-nethyl -2-[2-(4-

an1d|nophenyl)e§Qg"lgegiln1dazol 5-yl -carboxylic acid-N

cycl opentyl - N-( bonyl et hyl ) - am de- hydrochl ori de 10 and sodi um
hydr oxi de solution. Yield: 89 %of theory C26H31N503 (461.6) EKA mass

spectrum (NHH)i Me%ﬁ%l &NWEHQ@lgildlgéghéhyf;s4&4ﬂgyéthylﬁ8im&gﬁm§hazol-

231.6 Exanple 7
1- Met hyl - 2-[ N- ( &~ xﬁrrgaﬁépmr&yp) agidi n¥neyelopentariziNG @azol - 5-yl - carboxylic

aci d- N—cyclqpenhyaryxggarggﬁg;ggﬁyppngﬁfa@yI) an1de hydr ochl ori de Prepared
anal ogously to Exanple 25d from 1-nethyl-2-[N-(4 2
Cyanophenyl ) anm-kohetd h\l| 1 benzi-m dazol - 5- \I| -car hnY\Il ic

ﬁc h d- Nh f:ycl openpyépalrﬁa ahaw%@@gbpnwé @Mﬁﬁ)@rﬁeﬂqw 1|-gkh.§8ql QCf[N rf""
rochloric ac amoni r bonat.e e 0 t heor
3% CO7THRANGO3 (égadg§ Sﬂeny amlnomeéhyllé%enélmldazo -5-yl-car oxyllc Y
acid-N-cyclopentyl-N- (2-ethoxycarbonylethyl) -amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 45 % of 'theory,

C25H3gN304 (462.6)

EKA mass spectrum: (M+H)*t = 463
(M+H+Na) ++ = 243

15 (M+Na) + = 485
254

(M+2Na) ++

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
carbonate.
Yield: 54 % of theory,
30 Ca7HpgN703 (499.6)

500
250.7

EKA mass spectrum: (M+H)*t

(M+2H ) ++



EKA nmass spectrun1 (N%FD+ 491 96 - Exanple 74
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl -carboxylic
aci d-N-cycl-opentyl -N- (2 5 hydroxycarbonyl et hyl ) -am de Prepared anal ogously
to Exanple 26 from 1-nethyl -2-[N-(4-

am di nophenyl ) - am nonet hyl | - benzi m dazol - 5- W7 car boxylic

aci d- N-cycl opentyl - N- (2- et hoxycar bonyl et hyl ) -am de 10 hydrochl ori de and

sodlun1hydrOX|dgx§@%yg|9@ Yield: 45 % of ;theory, C25H30N304 (462.6) EKA
mass spectrum 63 (MrH+Na) ++ = 243 15 (MtNa)+ = 485 (M+2Na) ++ =

254 Exanple 75 20 1-Methyl-2-[N(4-am di nophenyl ) - N—nethyl-aninonethyl]-
benzi ni dazol - 5- yl MeehpoxyLiR- @@Lgmbhigo Sy InNhet minomgthyl] -
3 Exanpl e

(et hoxycar bonyl thX -an1ge hyfr orlde Prepare ana ous
554 fronll-nethgegﬁ-r a30 55 carboxylic acid-N-(2- pyr1 yl) - N-

cyanophenyl 5 N- iey@ybxpoanbory wiéthypenzamiq@zol - 5-yl - carboxylic
aci d-N-(2-pyridyl)-N-(ethoxycarbonyl methyl)- am de and ethanolic

hydrochloric a 9 ry,
30 C27H29N703 (Engpﬁye@%@nabggom¢hpttansxdmpmé-ae—ﬂaaﬁ 1GM%&Hyﬂ*t -IN25Q.-7 97

- Exanple 76 amidinophenyl) -N-methyl-aminomethyl] -benzimidazol-5-y1-
carboxylic acid-N- (2-pyridyl) -N- (ethoxycarbonylmethyl) -
10 amide-hydrochloride and sodium hydroxide solution.
Yield: 68 % of theory,
C25Has5N703 (471.5)

EKA mass spectrum: (M+H)*t = 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 254 from l-methyl-2-[2-(4-
- 'cyanophenyl)—ethyl]—benzimidazol—s-yl—carboxylic acid-N- (3-
= 25 pyridyl) -N- (2-ethoxycarbonylethyl) -amide and ethanolic

hydrochloric acid, ethanol and ammonium carbonate.

Yield: 91 % of theory,

CogH3gNgO3 (498.6)

R, value: 0.19 (silica gel; dichloromethane/ethanol = 4:1)

30 EKA mass spectrum: (M+H)t = 499



1- Met hyl - 2-[ N- (4- am di nophenyl ) - N- net hyl - an1nonethy|]

benzi m dazol -5-yl -carboxylic acid-N(2-pyridyl)-N5

(hydr oxycar bonyl net hyl ) -am de Prepared anal ogously to Exanple 26 from

1- et hyl - 2-[ N- (4- am di nophenyl ) - N- net hyl - am nonet hyl ] - benzi m dazol - 5-yl -
carboxylic acid-N-(2-pyridyl)-N(et hoxycar_bcgall_rret hyl)- 10

am de- hydrochl ori de and sodi um hydr oxi de solution. Yield: 68 % of theory,
O25H25N703 (471, 5% EKA mass spectrum (MtH)+ = 472 (MtNa) + = 494 15
(Mt2Na) ++ = 25 e 77 1-Methyl -2- [2 (4-am di nophenyl) -ethyl]
- benzi m dazol -5-yl - 20 carboxylic

acid-N-(3-pyrid ar bonyl et am de-h hl.ori de Prepared
anal ogously to éxgﬁﬁF§32§dq&xd§1 ﬁ??gén%é) 2m1n°m3€5§fﬁ “benzimidazol -
cyanophenyl ) - et ISny]l-—lman'blomydaz:ohcidyN—((anpxydin:) al+ (BN (3- 25 d ) -N

G hanol nd Sreet G EeR EERTLY Eafde Tl RRB B R IAL0 L, Sne0s (408, 6)

Rf value: 0.1.9 (silica gel; dichloronethane/ethanol = .4:1) 30 EKA nmss
spectrum (M) prg é%%d9§na1 éﬁﬁh ¢8 Example 25d from 1-methyl- - (4-
1- Met hyl - 2-[ N- (4- an1d|no an1nonete¥ ? %en2|n1dazo 5- I-car oxy
aci d- N- ( 3- pyr|d?V?nﬂPP2n¥1érﬁE%?@ﬂPBBK%J eRFinigda 2Rl of Filde

Prepared anal ogausbyNtq3Exg#ni91 £S5 - {8 08t Hodpédwbordy I ) -amide and
10 ethanolic hydrochloric acid, ethanol and ammonium
carbonate. '
Yield: 86 % of theory,
Co7HogN703 (499.6)

-~
~

R, value: 0.09 (silica gel; dichloromethane/ethanol = 4:1 )
1S 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 anaiogously to Example 26 from l-methyl-2-[N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
e 25 acid-N- (3-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-

dihydrochloride and sodium hydroxide solution.

Yield: 85 % of theory,

Cz5HagN703 (471.5)

- EKA mass spectrum: (M+H)® = 472
30 (M+2H) *+ = 236.6
(M+2Na)tt = 258.6



cyanophenyl ) - am nonet hyI ] benzi m dazol - 5- yI car boxyl iC
aci d-N-(3-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de and 10 ethanolic
hydrochl oric acid, ethanol and amonium carbonate. Yield: 86 ' of theory,
C27H29N703 (499.6) R value: 0.09 (silica gel; dichloronethane/ethanol =
4:1 ) 15 EKA mass spectrum (M-H)+ = 500-ER&8nple 79

1- Met hyl - 2-[ N- (4- ami di nophenyl ) - am nonet hyl ] - benzi m dazol - 20

S-yl - carboxyl i cExamsitéN 8- pyri dyl)-N-(2 hydroxycarbonyl et hyl) - ani de
Prepared anal ogously to Exanple 26 from 1-nethyl-2-[ N (4-

am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic 25

aci d- N- ( 3- pyri dy+MetthyP- 2+ BOx (4-camniahid apiheny)]-) aiN-the tdivil dmdabmet hgt] and

mmss Spettrum (AT deg 3Pl aurpdiie k- (SURYRINAT R (-2 o0
Exanpl e 80 3- Meatyoxycdnpgnylatintliogmide -hydneshipiridei nonet hyl | -
benzi m dazol -5-yl -carboxylic acid-N-(3-pyridyl)-N(2- 5

ethoxycarbonyleThyT7—?HnTRr7URﬂTRﬂﬂ1ﬂTTEri#EpaTEd—anafuguus?z—ru—ﬁxanp#e—
25d from 1 N@trgqegg{qg analogously to Example 25d from ~1-Methyl-2-[N-(4-

cyanophenyl) - N- e Inonemsthly: 1%&%@@@ 15bghzimaalResyYLl 6Cyl

hycrochl or | ¢ aGAED S h@%ﬁ#ﬁ%&%ﬂ% S LR e k)

10 amide and ethanolic hydrochloric acid, ethanol and ammonium

carbonate.
Yield: 64 % of theory,
N 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)*t = 486
(M+Na) * 508
30 (M+2Na) ++ 265.6



Yield: 64 % of theory, C28H31N703 (513.6) EKA mass spectrum (MtH) + = 514
15 Exanple 81 1-Methyl-2-[N-(4-am di nophenyl)-N-nethyl -am nonet hyl ] -

benzi m dazol - 5-yl -carboxylic acid-N(3-pyridyl)-N(2 20 '

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from

1- Met hyl - 2-[ N- (4- am di nophenyl ) - N- net hyl ~af0noret hyl ] - benzi m dazol - 5-yl -
carboxylic acid-N-(3-pyridyl)-N-(2-ethoxycarbonylethyl)- 25

ani de- hydr ochl orEsgenArd ggodi um hydr oxi de solution. Yield: 70 % of theory,
C26H27N703 (485.6) EKA mass spectrum (MrH)+ = 486 (MrNa) + = 508 30
(Mt2Na) ++ = 265.6 100 - Exanple 82 1-Methyl-2- [N (4-am di nophenyl)

- N- net hyl - ani nortetMettyl-- 2oenzi (r4i~dmadh.n5phén9mr buxyét By bcati Moyl +N- (2 5
et hoxycar bonyl et hyd c

1- Met hyl -2-[|\r(ijipc%z)alr‘f§p ag‘%}r‘% e %E’Pg‘gli% gty rehenyl-N- (2-

benzi m dazol 55- ﬁthﬂmﬂﬂaphqnylachwlm-phedykhydtdepbmrﬂﬁé) N-

(2- et hoxycar bonyl et hyl ) -am de 10 Prepared analogously to Exanple 25c¢ from
N (4- cyanopheny)= N—nern |o|yerne and—3=arm o= 4= ne[nyrdnrnu benzorc—actd-
N-phenyl - N-(2-e ' faRephenyl athy Qmeth
0.38 (silica gebertillﬁmd@trz@@tsh ebaebb ok c=acd-

2-ethoxvcarbonvlethyl) ~amide

10 Prepared analogously to Example 25c from 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-methyl -aminomethyl] -
benzimidazol-S-yl-carboxylic acid-N-phenyl-N-(2-
ethoxycarbonylethyl) -amide-hydrochloride

20 Prepared analogously to Example 25d from l-methyl-2-[N-(4-
cyanophenyl)-N-methyl-aminomethyl]-benzimidazol-s-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide
and ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

25 Yield: 74 % of theory,
C29H3oNgO3 (512.6)

EKA mass spectrum: (M+H)*t = 513
(M+H+Na)*+ = 268
(M+2Hy++ = 257



b) 1- Methyl -2- [N—(4 an1d|nophenyl) N—nethyl an1nonethy||-
benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N- ( 2-

et hoxycar bonyl et hvl ) - am de- hydrochl ori de 20 Prepared anal ogously to Exanpl e
25d from 1-net hyl -2-[ N-(4- _

cyanophenyl ) - N- net hyl - am nonet hyl ] - benzi m dggol- 5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and et hanolic hydrochloric
aci d, ethanol gﬂ%?ﬁgggp%%n1 carbonate. 25 Yield: 74 % of theory,

C29H32N603 (512 ss spectrum (M:H)+ = 513 (MtH+Na) ++ = 268
(Mr2H) ' ++ = 257 101 - Exanple 83 1-Methyl -2- [N (4 -am di nophenyl)
-N-nmethyl - am npogéeny] -2 - Penzd ArdEophetly IF“N”H@%% %ﬁhﬁoNéE??ﬂXL'N'(z 5
hydr oxycar bonyl et hy| )-am de Pre ared analogous anpl e

1- net hyl - 2- [ N- (Ben h?ﬁ?%%@%é%yYf FALA R W@FP¥36N2|RTdazoI 5-yl -
car boxylic aC|dhyaf$mywﬁrﬁbﬁ§&éﬁﬁym%uamﬁmmyIethyl)-anide 10 hydrochl ori de
and sodi um hydroxi de solution. Yield: 80 %of theory, ~., C27H28N603

(484.6) EKA na =
507 (Mt2Na) + Pdparddaapdlodshdlyy to Example 26 from l-methyl-2-[N- (4-

L2 AR AR R S8tk ataabir 8T
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl)-amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 80 % of theory,
Co7H2gNgO3 (484.6)

EKA mass spectrum: (M+H)*t = 485
(M+H+Na) *+ = 254
15 (M+Na) + = 507
(M+2Na) + = 265
Example 84
20 1-ethyl-2-[N-(4-amidinophenyl)-aminomethyl] -benzimidazol-5-
yl-carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride
s Prepared analogously to Example 254 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) *+ = 268.6
(M+2H) ++ = 257.7

35



am de - hydrochl oride Prepared anal ogously to Exanple 25d from
l-ethyl-2-[N-(4- 25 cyanophenyl)-am nonet hyl ] -benzi m dazol - 5-yl - carboxylic
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de and ethanolic

‘hydrochl oric acid, ethanol and anmoni um carbonate. Yield: 85 % of theory,
30 C28H31N703 (513.6) R value: 0.21 (silikcaogel; dichl oronet hane/ net hanol
= 5:1) EKA mass spectrum (MtH)+ = 514 (MrH+Na) ++ = 268.6 (M2H) ++ =
257.7 35 - 102 - Exanple 85 '

1-ethyl -2-[ N-(4-am di_.nophenyl ) - am nonet hyl ) - benzi mi dazol -5- 5 yl-carboxylic
aci d- N- (2- pyri dfE&RMRLE285hydr oxycar bonyl et hyl ) - ami de Prepar ed analogously
to Exanple 26 fromi-ethyl-2-[N(4-

am di nophenyl ) - am t Qyl ]l - benzi m.dazo] -caryboxylic . 10 aci d-

- (2-pyridyl) - a(fgggﬁ é& gﬁn??é@h??? %ﬁi émﬁ&%RWR§ﬂX%|TP§nﬁiT¥ﬂ%%9%ﬁinn
~ hydr oxi de sd ut ydmcarhfoawic@c%lelﬁ (hepyyidyR) @H2(FN7C8 (485.6) EKA nass
spectrum (N%H)ﬁg?géggcgégoﬁyﬁgﬁﬁ§ifjéﬁi&§4'6 (MH2H) ++ = 243.6 (M+-2Na)

++ = 265.7 Exa
1- Met hyl - 2-[ N- (4-.am di nophenyl ) - am nonet hyl | - benzi m dazol -

Prepared analogously to Example 26 from l-ethyl-2- [N-(4-

amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
10 acid-N-(2-pyridyl) -N- (2-ethoxycarbonylethyl) -~amide-

hydrochloride &nd 2N sodium hydroxide solution.

Yield: 49 % of theory,

~ CoHa7N703 (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 1l-methyl-2- [N-(4-

cyanophenyl) -aminomethyl] ~-benzimidazol-5-yl-carboxylic
: acid-N-(z-fluorophenyl)-N-(2-ethoxycarbonylethYl)—amide and

ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

30 Yield: 88 % of theory,
C2gH29FNgO3 (516.6)
R, value: 0.08 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 517

{(M+H+Na) ++ 270

35 (M+2H) ++ 259



5-yl -carboxylic acid-N(2-fluorophenyl)-N(2-

et hoxycar bonyl et hyl ) - am de- hydrochl ori de 25 Prepared anal ogously to Exanpl e
25d from 1-nmet hyl -2-[ N-(4-

cyanophenyl ) - am nonet hyi ] - benzi m dazol - 5-yl - carboxylic

aci d- N- (2-fl uorophenyl )-N-(2-ethoxycarbonyheghyl)-am de and ethanolic
hydrochl oric acid, ethanol and ammoni um carbonate. 30 Yield: 88 % of
theory, C28H29FN603 (516.6) Rf value: 0.08 (silica gel;

di chl oronet hane/ et hanol = 4:1) EKA nmass spectrum (MH)+ = 517 (M-H+Na) ++
= 270 35 (M¥2H)++ = 259 - 103 - Exanple 8 7 5
1- Methyl -2-[ N 1@ Rephenyl ) - am nonet hyl ] - benzi m dazol - 5-yl -carboxylic
acid-N—(2-quorop%gnyl)-N—(2- hydr oxycar bonyl et hyl ) - am de Prepared
anal ogously to Exanple 26 from 1-nethyl-2-[N-(4- 10 _ _
am di nopﬂens/: g 1aNMewgat-izﬁl[N—-llqngmmudaagheﬁyw =§:giméhﬁ1 fl?ér%ihhidazdzol-d_
-fl uor opheny - - et hoxycar bonyl et hy - am de- ochl ori de and sodi um
hydr oxi de squ?Fgﬂf%?FgPﬁyiig ac&a'#ﬁi F%iu°€ﬁgﬁﬁ%¥£%g%'%g88.5) 15 Rt
val ue: 0.05 (shydeaxyearbdnyhethgietaandéet hanol = 4:1) EKA mass spectrum
(MtH) + = 489 (MrH+Na) ++ = 267 (M2H) ++ = 256 20 Exanple 88
1- Met hyl - 2-[ N- (4 Fdrropheny—anminorethy Az Adaze —H=ca
aci d- N- ( 3- net hprgpamed) analegously to Example 26 from 1-methyl-2-[N-(4-
10 amidinophenyl) -aminomethyl]-benzimidazol-5-yl-carboxylic
acid-N- (2-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide-
o hydrochloride and sodium hydroxide solution.
=7 Yield: 45 % of theory,
CogH5FNgO3 (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 1-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,
Ca9H33NgO3 (512.6) _
R; value: 0.10 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)*t = 513
35 . (M+H+Na) t+ = 268



et hoxycar bonyl et hyI ) - am de- hydrochl oride “:: 25 Prepared anal ogously to
Exanpl e 25d from 1-net hyl -2-[ N-(4-

cyanophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- ( 3- net hyl phenyl ) - N- ( 2- et hoxycar bonyl et hyl )-am de and ethanolic
hydrochl ori c acid, ethanol and ammoni um 30 tegbenate. Yield: 79 % of
theory, C29H32N603 (512.6) R value: 0.10 (silica gel;
dichloronethane&g@h@?gl89 4:1) EKA nmass spectrum (MH)+ = 513 35 ( MtH+Na)
++ = 268 104 - Examle

1- Met hyl - 2- [ N- (4- am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl -carboxylic
aci d- N- ( 3- met hy LpMenyy)] ~ B ([®- 34%@1&@&1@,@1&5@&() eérﬁwﬁam@&nﬂq BeaPaASazol -

anal ogously to om 1-

am di nophenyl ) - an&qpnéfﬁﬁfrﬁﬁgn?ngaﬁ & %é %ER?R%&MlNY(z"

aci d- N- ( 3- net hy hydewyyrabofydehbyy L aabhbdy| et hyl ) - ami de- 10 hydrochl ori de
and sodiunlhydroxide solution. Yield: 62 %of theory, C27H28N603 (484.6)

EKA mass spect r amr (W —+—=A485—(MHHNej——+—=254—35—{M-Naj+—=507

(M+2Na) ++ = 26Breprzegl anspogously to Example 26 from 1-methyl-2- [N- (4-

1- Met hyl - 2- [N[émﬁaliﬂ BENY D ¥£ﬁ£x‘?§cﬁ%
an1nonethy|] benzi, ago g ! | -car ?ﬁ%ﬁégg%ﬁ&aag N yl carboxylic
aci N—(3 -met ylphenyl -N-(2- ethoxycarbonylethyl) -amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 62 % of -theory,

Co7HogNgO3 (484.6)

e
i

R
EKA mass spectrum: (M+H)*+ = 485
(M+H+Na) ++ =.254
15 {M+Na) + = 507
(M+2Na)++ = 265
Example 80
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).



(2-ethoxycarbonyl ethyl)-amde 1.1 g (2.06 mvbl) of 1-methyl-2- [N
(4-am di nophenyl ) 25 am nonet hyl]-benzi m dazol -5-yl -carboxylic

aci d- N- phenyl - N- (2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de was di ssol ved
ina mxture of 40 m of tetrahydrofuran and 10 ml of water, then 570 ng
(4.12 mwol) of potassium carbonate and 362 (2.2 mwl) of.n-hexy

chl orof ormate were added and 30 stirred for two hours at room tenperature.
The sol vent was ,%ﬁgn ?%s;il%e of f, the residue was m xed wi th about 50 ni
of saturated saltftd&ol 8t ¥ AL aMEPFE resul ting sol ution was extracted
three times w th328,5N0f (@626 ®y onmet hane. The extracts were dried over
sodi um sul phat e_and _evaporated 35 down. The crude product thus obtained was

purified by cdRul@lMeofatddyri@ifyceigely dirhtargeethanefeohamel rankd 1) 5%
et hanol ). 105d_glﬁgllgésg8%g§8§n§rﬂ:eo W#HJ(BSMZ'\'—G (626.8) Rf value: 0.49 ~
[ ne/’et hanol =

(silica gel; chl oromnet 19:1) mass spectrum (MH)+ =
627 5 (MrH+Na) ++ = 325 (M2H) ++ =8dghNean @281 10 1 - Methyl -2- [N [ 4-
( N- met hoxycar bonyl am di no) phenyl] -am no- nethyl] '

-benzi m dazol - 5-yl - carboxyl i ¢ aci dM&3Fhddy| - N (24
et hoxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 90 from

1-methyl-2-[N-(4- 1
anidinophenyl)J§ﬁ¥ﬁgﬁ%ﬁﬁ%l]-benzinidazoI-S-yI-carboxyIic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de and net hyl

chloroforngbe. f@ﬁgéhyfg5J%ﬁﬁ[JJVﬁyH@thoxycarbonylamidino)phenyl]—amino-
methyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N- (2-

’ ?

- 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,
C30H32NgO05 (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

S/
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 1—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,
C30H32Ng0s5 (556.6)



C30H32N605 (556 6) 20 R value: 0.85 (silica gel d| chl or onet hane/ et hanol =
4:1) EKA mass spectrum (MrH)+ = 557 (M+H+Na) ++ = 290 (M+Na)+ = 579 25
Exanple 92 1-Methyl-2- [N [4- (N-ethoxycarbonyl am-di no) phenyl] -

am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢ aci d- N- phenyl -

(2- met hoxycar bonyl et hyl )-am de 30 Prepared al ogously to Exanple 90 from
1-met hyl -2-[ N- (4- am di nophenyl) - aninonethy}?eben2|n1dazo| 5-yl -carboxylic

aci d- N- phenyl - (2 t ho r bonyl et hy a hydrochlorlde and_ et hyl

chl or of or mat e. "® Sagﬁéef anIBEgl /g) llt%&‘%} g?ﬁ’?%?ﬂ%t hang/sthanel rRgl9alle:
0.51 (S|I|ca geEKAdmgggogggggpaﬂe/qﬁh@pel = 19:by, EKA nmass spectrum
(MtH) + = 557 (MrH+Na) ++ = 290 (Mr2H) ++ = 279 5 Exanpl e 93

1- Met hyl - 2-[ N-[ 4- (N- cycl ohexyl oxyc &MHdeNa ot i ®)ophenyl | -

am nomet hyl ] - benzi m dazol - 5-yl - car boxyl i c_aci d-N-phenyl -N 10

(2- met hoxycar bonyl et hyl ) - am de Pre&&%&?analog y to Exanple 90 from

1- net hyl - 2-[3\- (4- ami di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- phenyl - hgxycar bonyl et hyl ) -am de 15 hydrochl ori de and
cycl ohexyi chl?@f%@ggérgi Yield: 25 % of theory,

1-Methy1—2-[N-[4-(N-cyc1ohexyloxycarbonylamidino)phenyl]-
aminomethyl] -benzimidazol-5-yl-carboxylic acid-N-phenyl-N-
10 (2-methoxycarbonylethyl) -amide

o Prepared analogously to Example 90 from l1-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,
C34H3gNgOg (610.7)
R, value: 0.44 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)*+ = 611
20 ' (M+2H) *++ = 306
Example 94

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 l-methyl-2- [N- (4-
.~ amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
30 acid-N-phenyl-N-(2-ethoxycarbonylethyl) -amide- hydrochlorlde
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



C34H38N605 (610.7) R value: 0.44 (silica gel; dichloronethane/ethanol =
19:1) EKA mass spectrum. (MrH)+ = 611 20 (Mt2H) ++ = 306 Exanple 94

1- Met hyl -2-[ N-[ 4-[ N-[ 2- (net hyl sul phonyl ) et hyl oxycar bonyl ]- 25

am di no] phenyl ] - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c
acid-N—phenyI-N—(2-ethoxycarbony|ethyl)-anixhﬂ Rrepared anal ogously to
‘Exanple 90 from 1-net hyl -2-[ N-(4-

am di nophenyl ) - am nomet hyl ] - benzi -o- Yl - boxylic 30
acid-N—phenyI-N—(2-ethoxycarbony|gbﬂ;ﬁﬁ am dé- ﬁgﬁﬁochloride and

2- (et hyl sul phonyl )-ethyl chloroformate. Yield: 66 % of theory,
C32H36N607S (64R, ) R &l ue: 0.44 (silica gel; dichloromethane/ethanol =
19:1) 35 EKA um (MrH)+ = 649 (MrHtNa) ++ = 336 - 107 - (Mt2H) ++
= 325 Exanple 95 5 1-Methyl -2-[N-[4-(N-n-octyl oxycarbonyl am di no) phenyl ] -
am nonet hyl k- benandg gz 03 - Py Yfg £ Aropeawla

(2- met hoxycar bony] et hyl) an1dg §$ areag'c’a%:ogous?q to E?onBPengélfrom

1- met hyl - 2- [N_@gnqumethyll benz1m1 azol-5-yl- carboxyllc acid-N-phenyl-N-
ani di nopheny!) - e edRyd d riuiididtinaz olamigel - car boxyl i c

aci d- N- phenyl - N—(2 nethoxycarbonylethyl) am de- hydrochlorlde and n- octyl
chl or of or mat e. 5

0.43 (silica ge[#:ephméd mmimttbamdamplwsb) frEKAlnmeshypezt I[nnu-
(MrH) + = 644 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide-
hydrochloride and n-octyl chloroformate.

b
Yield: 41 % of theory,
C3gH44NgOg (640.8) |
15 R, value: 0.43 (silica gel; dichloromethane/ethanol = 19:1)
EKA mass spectrum: (M+H)* = 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
e 25 1.44 g (3.0 mMol) of 1-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



(MtNa) + = 663 Exanple 96 20

1- Met hyl - 2-[ N-[ 4- (N- hydr oxyl am di no) phenyl ] - am nonet hyl ] -

benzi m dazol - 5-yl - car boxyl i ¢ aci d- N-phenyl - N- (2- et hoxycar bonyl et hyl ) -am de
cam 25 1.44 g (3.0 mwl) of 1-nethyl-2- [N (4-cyanophenyl) -

am nomnet hyl ] - benzi m dazol - 5-yl - car boxyl i c_ agigl-N- phenyl - N-

(2- et hoxycarbonyl ethyl)-am de, 0.625 g (9.0 mwl) of hydroxyl am ne

hydrochl ori de a «42 4. 0 | )} .of di um.car bgnat e r i.ssolved in
80 m of ethano?ggganga ?3%|B§5§¥$%% qyﬁﬁiﬁgylfﬁgﬁm§&F§Ffﬁ gfg°n§ of
hydr oxyl ami ne hgdildchl geldedaoblérOmetharie sodiuratdanodniat e were added, the

m xture was boi yed§or 38 LULkhghedours and then evaporated down in
vacuo. The resigue was gdfséolgéﬁ fﬁ'about 30 m of dichloronethane, the

sol uti on 35 obt 82a¥aAoNe94wiBhedbhith 20 ml of water, the organi c phase was

dried and evapogat 0) e G- rodu S by ained was _ '
purified by?%ol J‘l’}1’rn"eég']h"irjeo'V\ngbt'ol-ggrqa Sr%#%%ogeg’ glﬁFbgéraéggh%ﬁ%%%k}m hame #1406
et hanol ). Yi el dERA9mYeof spbeOrym: @RHPBON6GQ4 54514.6) 5 R value: 0.15
(silica gel; dichloronethane/ethanol = 19:1) ERA mass spectrum (M+H) + =

515 (MtNa) + = 537 (2M+H) + = 102¢M+NaMi-N& 587= 1051 10 Exanple 97
(2M+H)+ = 1029

(2M+Na) + = 1051

10
o Example 97
b
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)
Rf'value: 0.40 (silica gel; dichloromethane/ethanol = 19:1)
Soe? 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



1- Met hyl - 2-[ N-[ 4- (N- n- hept yl oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - carboxyli ¢ aci d- N phenyl -N 15

(2-met hoxycar bonyl ethyl ) -am de Prepared anal ogously to Exanple 90 from
1-met hyl - 2-[N- (4- ami di nophenyl ) - am nomet hyl ] - benzi m dazol - 5-yl - car boxylic
aci d- N- phenyl - N- ( 2- met hoxycar bonyl et hyl ) -amgte 20 hydrochl ori de and _
n- heptyl chloroformate. Yield: 43 % of theory, C35H42N605 (626 8) R

thectrum (ksSSP ATRIBR S I i) g T 05
1- Met hyl - 2- [ N-by Ofwwﬁ%w@nhﬁmylpquldeam nomet hyI] -

benzi m dazol - 5- yiem{ beex V4 | 6 achebAY Sheny: N-(2|- o B e 90 f
anpl e rom
met hoxycar bonylczeﬁt Né‘c;n d{e 8Prepare anal ogously to np

1-nmet hyl - 2- [ N-( i c .
di hengl t,

:(r:nl dI Rl?ghengl ) @?ga%gt%ho%%gr g(%%)% ﬁéﬁlﬁ" a¥éhfé%€rgér%loc%#cﬁ%an%% 'be:hgzojs)l
chloride. Yiel H-ﬁm%sﬁedﬁmm y(,Ds—(TIMSGB2N@Q¢$1( %882H) ,53Rs4vakyst) 0. 3776
(silica gel; dighlor orret hane et hanol = 1H NVR' spect rum ( D6- DVSO) :
5561 (c. 9r) . 3 Gy T 5H 10 (16 2K 34FL 48, iP5 ATeTHLd 2495 Bp3Z. 55
(d,2H), 7.05 t0(n7 ﬂi{) ,(smonZH)d 2H)3 @d23H)(aa828%, (ddogH s, BuPB £6.45), 10.48
(s,1H 10 Exanp(l 1%8 ,

10
Example 99
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 1-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,
C34H4oNgOs5 (612.7)
Ry value: 0.45 (silica gel; dichloromethane/ethanol = 19:1)
5 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,



1- Met hyl - 2-[ N-[ 4- (N- n- hexyl oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N-15
(2- met 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 - car boxyl i c
aci d- N- phenyl - N- ( 2- met hoxycar bonyl et hyl ) -ani8@ 20 hydrochl ori de and n- hexyl
chloroformate. Yield: 54 % of theory, C34H40N605 (612.7) Rf value: 0.45
(silica gel; dichHygNgbBafehet Banol = 19:1) ERA nass spectrum (MtH) + =
613 25 Exanple 100 1-Methyl-2-[N-[4-(N_n-hex onycarbonylanidino)phenyl}-
aninonethyl]-beﬁziﬁﬁh%%leﬁﬂ%w(%%%%ﬁﬁqaqu¢9ﬁ4§lﬂr§meﬁyﬁnRV99hanol = 19:1
(2-n-propyl oxyc 0 t ram.de ared an ously to Exanple 90 from
1-nethy|-2-[N—(ggﬂaﬁ¥5?ngéhéﬁgﬁ§iaﬁgaggethyITjggﬁginidazoI-S-yI-carboxyIic
aci d- N- phenyl - N- (2- n- pr opyl oxycar bomylenayt¥y -amze 35 hydrochl ori de and

n- hexyl chloroformate. Yield: 31 %of theory, - 110 - C36H44N605 (640. 8)

Rf value: 0.2 (silica gel; dichl ofdtlhtne/ et bl = 19:1) EKA mass
spectrum (MtH) + = 641 (MrH+Na) ++ = 332 5 (MrNa)+ = 663 Exanple 101
1-Methyl -2-[N-[4-(N-eth xxcarbonylanidino)phenyl]- 10

am nonet hyl ] - be 5-yl -carboxylic acid-N(2-
pyridyl)-N-(2-nmethoxycarbonyl et hyl ) -am de

1-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 1l-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,

CogH31N705 (557.6)

R, value: 0.58 (silica gel; dichloromethane/methanol =
20 9:1)

558
290.8
580

EKA mass spectrum: (M+H)*t
(M+H+Na) ++
(M+Na_)+

%
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,
- C35H4q3N705 (641.8)



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 15
aci d-N-(2-pyridyl)-N(2-methoxycarbonyl et hyl ) -am de- hydrochl ori de and
ethyl chloroformate. Yield: 72 %of theory, C29H31N705 (557.6) R val ue:
0.58 (silica gel; dichloronethane/ nethana 1537 20 9: 1) EKA nmass spectrum
(MrtH) + = 558 (MtH+Na) ++ = 290.8 (M+rNa) + = 580 25 Exanple 102

1- Met hyl - 2-[ N- [}- —QClyy l-aX Yy y i, dj -

ami nonet hyl | - belﬁzi(’%lglaeiofo-'giayl(-ggg?ggxé??b %g%f{f%éhane/ methanol = 9:1)
pyridyl) - N ( 2- rEXA o rdpeot iy | (M+a1yitde 3@ Brepared anal ogously to
Exanpl e 90 from 1-net hyl -2-[ N (4-

ani di nophenyl ) - ani nomet hyl ] - benzi niMtE#dla) 84y = 83Rb8xyl i c  aci d- N-
(2-pyridyl) -N (2-nethoxycar bonyl%%l k- arri_lc_i§ hydrochl ori de and n-octyl
chloroformate. 35 Yield: 57 % of Yy, c35H85k705 (641.8) - 111 R
val ue: 0.60 (silica gel; dichloronethane/ nethanol = 9:1) ERA nass
spectrum (MtH)+ = 642 (MtH+Na)++ = 332.8 (MtNa)+ = 664 b -------- -
------- 112 Exanple 103




1- Met hyl - 2- [N— [4 (N—nethoxycarbonylanidino) phenyl] -am no- nethyl]

- 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 from
1-net hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c
aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl ethyljiganide 10 hydrochl oride and -
met hyl chloroformate. Yield: 48 %of;theory, C29H31N705 (557.6) Rf val ue:

0.62 (silica gel bgnethane/nethanol = 9:1) EKA nass spectrum
(M+H) + = 558 15‘%%&%:%5%*? = 290.7 (M+Na)+ = 580 Exanple 104 20 1- Met hyl
-2- [N [4- (N-n-octyl oxycarbonyl am di no) phenyl] - am nonet hyl)

- benzi m dazol - 51¥MEQ§&@05¥WNC[§C'ﬁ ﬁééﬁoxycarbo%{%amld%ﬂag heqyl] -amino-

ridyl)-N-(2-hydr ar bonyl et hyl ) -am de
?ynetﬁy? 2. EN_[é %yﬁ b en21m1dazo yl-carboxylic acid-N- (2-pyridyl) -

octyloxycarbDnyNawudenﬁbpraﬂubﬁyyétﬁyﬁmﬁgwideben2|n1dazo| 5-yl -carboxylic

aci d-N-(2-pyridyl)-N(2- nmethoxycarbonyl ethyl)-am de was stirred in a
th ur e Of 0. 12—« (2 N rv-l\lhl\ n-F cnr~|| HA h\ldrnvlr‘ln g rﬁ of water and 10 ni

Y (Yoo Ty

of met hanol forPoapahedr analogamslpnwrmbtample TQIErfro'ﬂD - tyR -0 N Q -
~diluted with 20, nd adj ust.e H 6 | laci al _acetic acid

Then about 5 m H}d?éoéﬁ%ﬁ?l h%?lééﬁﬁfgéhﬁi¥zﬁ%fqﬁﬁg%ﬁliguy “was é&Foust
stirred for oneafddrN- Tﬂepbrbdmbk -N-h(2- qfrhemtymiarkicny leahyld vatide-f i | t er ed,
vashed W tho | hiak8chRbeide 48 Mbdhy Bl ded Ay, and dried.  Yield: 80
% of th -

bof theory, - 34313: 48 % of 'theory,
C29H31N70g (557.6)

~

R, value: 0.62 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)®+ = 558
1S (M+H+Na) ++ = 290.7
(M+Na) * = 580

Example 104

20 1-Methy1—2-[N-[4-(N-nfoctyloiycarbonylamidino)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-
and 25 octyloxycarbonylamidino) -phenyl] -aminomethyl] ~-benzimidazol-

S5-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,



C34H41N705 (627.8) EKA mass spectrum (MtH)+ = 628 (MrH+Na) ++ 325.7
(M:Na) + = 650 5 (M+2Na) ++ = 337.7 Exanple 105

1- Met hyl - 2- (N-[ 4-[ N- ( 2- et hyl sul phonyl - 10

et hyl oxycar bonyl ) am di no] - phenyl | - am nonet hyl ] -

benzi m dazol - 5-yl - carboxylic acid-N-(2-pyri ).-

N- ( 2- et hoxycar bonyl et hyl )-am de Prepared anal ogously to Exanple 90 from

1-nmet hyl - 2-[ N-(
am di nophenyl )-%ﬂ%&?‘?@l feBEr) i dazol -5-yI -carboxylic acid-N
(2-pyridyl) -Ng2- X bonyl e )+ -am de-. hydrochl ori-de and
2-(nethy|su|phd%§%)£%€%y 5%%&%?%To¢ﬂéb€j Yigﬁ@: 65 0 of theory,
C31H35N707S (649.7) 20 Rf val ue: Ogbpdi40d)l#+ca gels; 7di chl or onet hane/ net hanol
= 9:1) EKA mass spectrum (MtH)+ = 650 (MtH+Na)++ = 336.6 (MtNa) + = 672
r (Mr2Na) ++ = 347.6 25 Exanple 10BNa)+* = 650 :
1- Met hyl - 2-EN-[ 4- (N-n-but yl oxycarb | ami,di no) nyl ] -
am nonet hyl -benzinidazol-5-y|-car@@%@%ﬁk-acfdggSCé 30
pyridyl)-N-(2-net hoxycarbonyl et hyl)-am de Prepared anal ogously to Exanpl e
90 from 1-net h)ﬁi = l%( .
am di nophenyl ) - ] - benzi m dazol - 5-yl - car boxylic .
aci d- N-(2-pyridyl)-N(2-methoxycarbonyl et hyl)-am de 35 hydrochl ori de and
n- butyl Ch'Oroﬁpmm%ﬁyl—z—[N—[4—[N-(2—methylsulphony1-
10 ethyloxycarbonyl)amidino] -phenyl] -aminomethyl] -
o s benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -
~/ N- (2-ethoxycarbonylethyl) -amide

Prepared analogously to Example 90 from l1-methyl-2- [N- (4-
15 amidinophenyl)-aminomethyl]—benzimidazol-s—yl—carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and 2-{methylsulphonyl) -ethyl chloroformate.
Yield: 65 % of theory,
_ C31H35N707S (649.7)
20 Ry value: 0.54 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 650
(M+H+Na) t+*+ = 336.6

. (M+Na) * = 672
fod (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-(z-pyridyl)-N-(2—methoxycarbonylethyl)-amide-

35 hydrochloride and n-butyl chloroformate.



114 - Yield: 30 %of theory, C31H35N705 (585.7) Rf value: 0.62 (silica gel;
di chl or onet hane/ net hanol = 9:1) EKA nass spectrum (MH)+ = 586 5

(MtH+Na) ++ = 304.7 (M+2H)++ = 293.7 Exanple 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 - car boxyl i c- acig-N- ( 2- :
pyridyl)-N(2-nmethoxycarbonyl ethyl)-am de Prepared anal ogously to Exanpl e
90 from 1- et hyds N- 5

am di nophenyl )-ghg%%'rreéﬁy#l ?f)e%}zl?%r%hzol -5-yl-carboxylic acid-N
(2.-pyridyl) -N-31B3sR1P5x{28% bbhyl et hyl ) -anide- hydrochl ori de and n-hexyl
chl orof ormate. yi Sl (Yo Of ry, 33 613.7) ,20 R._value, 0. 56
(silica gel: di%%ﬁ}gﬁgr%t 0262 ngegt]%gr?él 99%: ?@Eﬁ%ﬁ%\é@a%%&ﬁwo VR-H] # 1L
614 (MrHtNa) ++EKA3i8sd spddPHim++(MeIB07. 6 25 ogganpl e 108

1- Met hyl - 2- [ N-[ 4- (N- n- hept yl oxycar bonyl am di no) - phenyl ] -

am nomnet hyl P- benzi mi dazol - 5-yl - car Nag *fci=d 3Q4(-2-

pyridyl)-N(2-nmet hoxycarbonyl et hyl ).z ajsi\de. 30 Brgpared anal ogously to
Exanpl e 90 from 1- et hyl - 2-] N- ( 4- ) = 25309

am di nophenyl ) - am nonet hyl | - benzi m dazol -5-yl -carboxylic acid-N

(2-pyridy|)-4¢E*g%é;§r¥5ycarbonylethyl) -am de hydrochl oride and n-hepty
| _

chl or of or mat e. erd: 21 % of theory,

10 1-Methyl-2-([N-[4-(N-n-hexyloxycarbonylamidino)phenyl] -
aminomethyl]-bénzimidazol—s-yl-carboxylic acid-N-(2-
-~ 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,

C33H39N70g (613.7)

20 R, value: 0.56 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)* = 614
(M+H+Na) ++ = 318.7
(M+2H) ++ = 307.6

[N

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,
C34Hg41N70g5 (627.8)



C34H41N705 (627.8) 115 R value: 0.60 (silica gel;
di chl or onet hane/ net hanol = 9:1) EKA nmass spectrum (MH) + = 628 ( MtH+Na) ++
= 325.7 (M:2H)++ = 314.7 5 Exanple 109

1- Met hyl - 2-[ N-[ 4- (N- n- pent yl oxycar bonyl am di no) - phenyl ] -

am nonet hyl ] - benzi m dazol - 5-yl - carboxylic-agigl-N- (2 10
pyridyl)-N-(2-nmethoxycarbonyl et hyl)-am de Prepared anal ogously to Exanpl e
90 from 1-net hyk- 25 A- £ 94 Y A
anidinophenyl)Y%ﬁé%%ﬂﬁé?nﬂ]qﬂn§ﬁﬁ%%?§a§gﬂf5§§Fp%8F88§§P?%e/methano} = 9:1)
aci d- N- (2- pyri dgKA-hma§2- spebbxymar [ovty) €t hyl )= agpgle 15 hydrochl ori de and
n-pentyl chloroformate. Yield: 66 % of theory, C32H37N705 (599.7) Rf

val ue: 0.58 (silica gel; dicm(N(Nﬁ%fﬁﬁﬁﬁhﬁfhaﬁﬁs-%yQ:1) GE;A Egss e 110
spectrum (MtH)+ = 600 20 ( MrH+Na) it 53ld. 7 _ + = anpl e

22 1-N®thyf -;? [N [4- (N—n-nonylg%??&rbonyfé%ﬁ%ﬁ?b) phenyl] -
aninonethyIF - benzi m dazol - 5-yl - carboxylic acid-N(2-
pyridyI)-N—(2-m@§%§%y@ai@9nylethyl)-anide Prepared anal ogously to Exanpl e
90 from 1-net hyl - 2- 0

an di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic - acid-N
(2-pyridyl) -Nx-Nexiyl imxpearbomureided 1@&%&2@5&98&%) dgnangip=nonyl
chloroformate. QQfﬁé%eéﬁ%I?fge&é¥¥¥3Q201-ngﬁ-ggggo Y. ?éSACid-N-(z-

10 pyridyl)-N-(2-methoxycarbonylethyl) -amide

4 Prepared analogously to Example 90 from l-methyl-2- [N- (4-
amidinophenyl)-aminomethyl]-benzimidazol-s-yl-carboxYlic
acid-N- (2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-

15 hydrochloride and n-pentyl chloroformate.

Yield: 66 % of theory,
C32H37N~50g5 (599.7)
R, value: 0.58 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 600
20 (M+H+Na) ++ = 311.7
= 622

(M+Na) +

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,
C3gHy5N705 (655.8)
35 R, value: 0.48 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)*t = 656



35 Rf value: 0.48 (silica gel; dichloronethane/ nethanol = 9:1) EKA nass
spectrum (MrH)+ = 656 116 - (M+H+Na)++ = 339.8 (MrNa)+ = 678 3. a C. |
117 - Exanple 111 1-Methyl-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 Prepared anal o ly to Exanple 90 from

1-met hyl - 2-[ N-(4- am di nophenyl ) - am nonet hy ] - benzi m dazol - 5-yl - carboxylic
aci d-N-(2-pyridyl)-N(2-methoxycarbonyl et hyl)-am de 10 hydrochl ori de and
benzoyl chloride. Yield: 62 % of fﬁ'e%* 3!—@]3\97@4 (589.7) R value: 0.50
(silica gel; dichloronethane/ net hauﬁ mass spectrum (MtH)+ =
590 15 (MtNa) + = 612 Exanple 112 %t hyI %

(N-ni coti noyl ami di no) phenyl] am nonethyl] - 20

benzi m dazol - 5-yl - carboxylic acid-N-(2-pyridyl)-N(2-

met hoxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 90 from

1-met hyl - 2-[ N- (4- am di nophenyl ) -am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
25 acid-N- (2 -pyridyl) -N (2 -nethoxycarbonyl ethyl) -am de- hydrochl ori de
and nicotinic acid chloride. Yield: 40 % of theory, C32H30N304 (590.7)



R= value: 0.47 (silica gel; dichloronethane/ nethanol = 9:1) 30 EKA mass
spectrum (MtH)+ = 591 (MtH+Na) ++ = 307 (M+:Na) + = 613 118 - Exanple 113
1-Methyl -2- [N- [4- (N-n-hexyl oxycar bonyl am di no) phenyl ] -

am nonet hyl ] - benzi m dazol -5-yl -carboxylic acid-N-(2 5
pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de Prgppred anal ogously to Exanple 90
froml-nmethyl-2-[N(4- : _
anidinophenyl)-gg%gﬁ;gtfé#]-benzinidazoI-S-yI-carboxyIic

aci d- N-(2-pyri - =ethoxycarbonyl et hyl ) -am de 10 hydrochl ori de and

n- hexyl chloroformate. Yield: 51 %of.theory, C34H41N705 (627.8) Rf val ue:
0.53 (silica gel.udi o5 oRt hanedr = O 1SS, 4 I _
(MHH) + = 628 15i(n|3£t&%{a)§+@ 94;’5?'@Wﬁi%ﬂl%@fﬁ%&?ﬁ%‘%%%}%l

1- Met hyl - 2- [ N- [ Repainidazgl oxyyhr ea¥Resd & e ishdin{2-pyridyl) -N-(2-

am nonet hyl Js- bepgt AbRPERbENY] e Ry PRAMhide aci d- N- ( 2-
pyridyl)-N-(2-ethoxycarbonyl'ethyl’)-am de Prepared anal ogously to Exanpl e
90 from 1-nmet hyd—2-[N-(4 25

ani di nopheny! ) - pépa@red hamhd  Spnzs 1§ day Exdmplle G o 16 medtiyd~b- [N- (4-
chl o of of mat o, FPEFEPOREY b TSR BT eskrion 83 67 Va0 A SORTIGE 0. 46
(silica gel; diaddd+XrE2 rpymeidgel hahol2 -methidky)carbonylethyl) -amide -
10 hydrochloride and benzoyl chloride.
Yield: 62 % of theory,
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 l-methyl-2-[N-(4-
. amidinophenyl)-aminomethyl]-benzimidazol—s—yl—carboxylic
£ 25 acid-N-(2-pyridyl) -N- (2-methoxycarbonylethyl) -amide-

hydrochloride and nicotinic acid chloride.

Yield: 40 % of theory,

C32H3gNg04 (550.7)

R, value: 0.47 (silica gel; dichloromethane/methanol = 9:1)

30 EKA mass spectrum: (M+H)t = 591
(M+H+Na) ++ 307
(M+Na) + 613

n



EKA nmass spectrun1 (N%FD+ = 656 (MtH+Na)++ = 339.7 (M2H)++ = 328.7 119
Exanpl e 115 1-Methyl-2- [N [4- (N (2-nethyl sui phonyl - ethyl oxycar bonyl)
arni di no] -phenyl] -am nonethyl] 5 benzi m dazol -5-yl-carboxylic

aci d-N-(2-pyridyl)-N ethoxycarbonyl net hyl -am de Prepared anal ogously to
Exanmple 90 from 1-nethyl -2-[ N-(4- _ 118
anidinophenyl)-aninonethyl]-benzinidazol-5-§*-dhrboxylic 10

aci d- N-(2-pyridyl)-Nethoxycarbonyl nmet hyl - am de- hydrochl ori de and
2-(nethy|su|pho§§%¥£i$h%¥ichlorofornate. Yield: 72 % of theory,
C30H33N707S (635.7) Rf value: 0.23 (silica gel; dichloronethane/ethanol =
19:1) 15 EKA ) txu 636 N%H+Na + 329. 8 Exanple 116
20 1- Met hyl - ?ﬁégﬁcéc%héym@c%‘? ‘#Y)la‘“ldlm ) phenyl]
phenyl]an1nonethyi¢OMehhyhidbennlmhddzaIHRKyQAdarbm&ydiN-é&1d N-(2- _
pyridyl) - N'@?tgﬁ%{f§§ngﬁ'Fﬁté@%o£§ﬁé¥%oﬁ¥fﬂ%%&ﬁ9 %%ﬁlogously to Exanple 90

from 1-net hyl
anidinophenyl)-an1nonpthvl]-ben2|n1dazo| 5-yl -carboxylic

o1 2 gl dpegsiony 7 s 0 RSV o,

cycl ohexyl {é;
val ue: 0.26 (siTMERPE erébflc)h‘l%‘l‘jé}ﬁé‘i%év' etblmemidazglﬁ yExpankexylic

spectrum (M-H)acd-998(1MyaddyE) 820(2-ethoxycarbonylethyl) -amide-
10 hydrochloride and n-hexyl chloroformate.
Yield: 51 % of .theory,
C34H41N705 (627.8)
R, value: 0.53 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)* = 628
15 (M+H+Na) t+ = 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 1l-methyl-2-[N-(4-
25 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-(z-pyridyl)—N-(2-ethoxycarbony1ethyl)—amide-

hydrochloride and n-octyl chloroformate.

Yield: 57 % of theory,

C36H4s5N705 (655.8)

30 R, value: 0.46 (silica gel; dichloromethane/methanol

= 9:1 )
EKA mass spectrum: (M+H)+ = 656
(M+H+Na) ** = 339.7
(M+2H) t+ = 328.7



120 - Exanple 117 1- thhyl 2- [N—[4 (N—nethoxycarbonylan1d|no) phenyl]
am nonet hyl | - benzi m dazol - 5-yl -carboxylic acid-N-(2- 5
pyri dyl)- N et hoxycar bonyl net hyl -am de Prepared anal ogously to Exanple 90

from1-nmethyl-2-[N-(4- am di nophenyl) -
am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i c_ 119
aci d- N- (2- pyri dyl ) - N-et hoxycar bonyl net hyl - aifide 10 hydrochl ori de and met hyl

chl or of or mat e. Ylelg 62 % of theory, C28H29N705 (543.6) R value: 0.19
(silica gel; di ne/ et hanol = 19:1) EKA nmass spectrum (M-H)+ =

544 15 (MrH+Na)++ = 283.8 (M+Na) + = 566 Exanple 118 20 1-Methyl-2- [N
[ ethoxyoas onu ot 41 ) (g PIENY o e
nethoxycarbonyﬁ¢kh¥%¢xy¢nxhpﬂykkﬁmxdinnﬂﬂphquiﬂyamﬁnﬁmaﬁhye]90 from

1- net hyl - 2- EN- (ﬁenzgﬁnldaz J] %e}ﬁlm ré)azxa’l Car bé yP?’rldyl) -N-

am di nophenyl ) -am nonet h
aci d- N- ( 2- pyr|d@q9Q¥¥qﬁﬁbRBMANQQhM%ﬂaﬂydﬁyI-an1de hydrochl ori de and et hyl
chloroformate. Yield: 42 % of theory, C28H29N705 (543.6) 30 R value: 0.20

(silica gel; dichl oronet hanel ethanol = + =
544 121 - Exanpii&PRESS - #ﬂﬂoufl[mtmEmmﬁﬂsc?m 63?9@a1b@ﬁ9hyhn2d$hioj4—
phenyl ] ani nonetamildirenwnildazeinonst heal beenkifidskd1 M5 ($1 -carboxylic
10 acid-N-(z-pyridyl)—N—ethoxycarbonylmethyl—amide-
hydrochloride and 2- (methylsulphonyl) -ethyl chloroformate.
Yield: 72 % of theory,
C30H33N704S (635.7)

Ry 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

, Prepared analogously to Example 90 from l-methyl-2- [N- (4-

& 25 ami_dinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N-methoxycarbonylmethyl-amide-
hydrochloride and cyclohexyl chloroformate.
Yield: 40 % of theory,
C32H35N505 (597.7)

30 R, value: 0.26 (silica gel; dichloromethane/ethanol = 19:1)

EKA mass spectrum: (M+H)* = 598

(M+Na)+ = 620



5 pyridyl)-N(2- ethoxycarbonylethyl) am de Prepared analogously to Exanple
90 from 1-net hyl - 2-[ N- ( 4-
am di nophenyl ) - am nomet hyl ] - benzi m dazol - 5-yl - carboxylic
aci d-N-(3-pyridyl)-N(2-ethoxycarbonyl ethyl)-am de 10 hydrochl ori de and
n-octyl chloroformate. Yield: 35 % of theb2§,-C36HA5N705 (655.8) Rf val ue:
0.28 (silica gel; dichloronethane/ethanol = 19:1) EKA nmass spectrum
(MrH) + = 656 1pxbip3d) 117= 328.7 Exanple 120 1-Methyl - 2 - [N [4 -
(N-n- hexyl oxycarbonyl'am di no) -phenyl ] - 20
N- net hyl - am nonet hyl ] - benzi m dazol - 5-yl - carboxyl i c aci d-
ELX (2- onrig gy:c ) - h-fM2tiynory (R fenyNehdyhdxpda tisoty Epmidichaanghegguddl-y to

anpl e rom
am di nophenyl ) ? N—ﬁ@pﬁ§¥y&ilhSﬂ%fﬂ§?Tz%£n§ %}d%.{ﬁ°¥y%,c 3gid gkégiylic
aci d- N- ( 2- pyr i gylrjidpl( 2Neehbryyaabboyybnéthyl-samitde hydr ochl ori de and
n- hexyl chloroformate. Yield: 58 % of theory, C35H43N705 (641.2) Rf value:
0.42 (silica getr—dichtoromethametethamot—19—31)—30—EKA TESS SPETt r
(NMFDa = 642 ?H@Hpagpd+anagggouslyzto Example 9@ HErom 1-methyl-2- [N- (4—
1- Met hyl - 2- [N‘Bﬁlﬁ@hﬁpﬁ@h¥h?X¥ﬁ§ﬁ8@§8ﬁfﬂ%55éﬁﬁiﬁﬁ&ﬁbﬂﬂss g% ﬁgrboxyllc

N- et hyl - am nonet h H] benzi m_dazol - ar hoxylic acid
(2-pyridyl)-N gSidr 0%9CBY56§¥1ét%y?§h%¥NQEF¢?¥X%QQQP FAWYGEs| y to Exanpl e
90 frO”llﬂHBthhkdiobﬂibﬂlde and methyl chloroformate.

am di nophenyl ) : t hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- ( 2- pyr|H§F N—%é gtﬂgxggﬁ?%%hylethyl)
CogHogN70g5 (543.6)

5
Pt

~ 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 118

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-
- 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



10 am de- hydrochl ori de and n- octyl chI oroformate. Yield: 36 %of.theory,
C37HA7N705 (669.8) EKA mass spectrum (MtH)+ = 670 (MH+Na)++ = 346.8 15
(Mt2H) ++ = 335.6 Exanple 122 :
1- Met hyl - 2-[ N-[ 4- (N- n- but yl oxycar bonyl am di no) - phenyl ] - 20

N net hyl - am nonet hyl ] - benzi nmi dazol - 5-yl - cali@gdxyl i ¢ aci d-

N- (2-pyridyl)-N-(2-ethoxycarbonyl et hyl)-am de Prepared anal ogously to
Exanpl e 90 frorgdanpteyvir®- [ N- (4-

am di nophenyl ) - N- et hyl - am nonet hyl ] - benzi m dazol -5-yl - 25 carboxylic

aci d- N-(2-pyridyl)-N(2-ethoxycarbonyl et hyl) am de-hydrochl ori de and

n- but yl chlorcﬁkﬁM&nhyl 2HEN1ﬂ4{%NJ%4Mbtyﬂeay¢arBBﬁymQéﬁﬁalﬁGIS 7) EKA mass

t M 36
Shanpl o 125 1 IR mﬁ@eaze% AL Sreh L ReRRE ROl SaRr: (-
met hyl ] - ben3i mmarzlélyls) W- car. mlmtb}zlpyamwe) 5

N- (2- et hoxycar bonyl et hyl') -am de Prepared anal ogousl y to Exanple 90 from

1- net hyl - 2- [N—((ID anm dj nopnenyl - NFITEU Nyt —=arm nonet hyt=tenzimi Ud.LU| =5=yt-
carboxyl i c aci nliogoNsy. &PhE%?BB?'BoWI Erew| 3-mephyl-2- [N- (4-

am de- hydr ochl @mlmﬁrwgmeb@ﬂz)eﬁknmbh@thﬂl -Befk tini 83291 06 -y De@iyvboxylic
C35H35N704 (617 7)d WB%%&J.%?&?”\IU r(‘z gk/ﬁggcycarbonylethyl) -amide-
10 hydrochloride and n-octyl chloroformate.
Yield: 35 % of theory,
C36H45N705 (655.8)

)
il R; value: 0.28 (silica gel; dichloromethane/ethanol = 19:1)
EKA mass spectrum: (M+H)* = 656
15 {M+2H) ++ = 328.7
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 1-methyl-2- [N-(4-

amidinophenyl) -N-methyl -aminomethyl] -benzimidazol-5-yl-
W 25 carboxylic acid-N- (2-pyridyl)-N- (2-ethoxycarbonylethyl) -

amide-hydrochloride and n-hexyl chloroformate.

Yield: 58 % of theory,

C35Hg3N70g5 (641.2)

R, value: 0.42 (silica gel; dichloromethane/ethanol = 19:1)

€

642

30 EKA mass spectrum: (M+H)*t

(M+H+Na) ++ 332.7



(MtH+Na) ++ = 320.7 15 (NHNa) + = 640 Exanple 124
1- Met hyl - 2-1 (4- am di nophenyl ) oxynet hyl | - benzi m dazol -5-yl - 20
(1- et hoxycar bonyl et hyl - cycl ohex- 1-yl ) - ket one- hydrochl ori de a)
4- Chl or ophenvl - (1- hydr oxvcar bonyl net hyl - cycl ohex-1-vl)- ketone 8.4 g (40
mvbl ) of 3-(4-chl orobenzoyl)-propionic acid re 25 dissolved in 300 M of
tetrahydrofuran and 5.8 g (120 mvbl) of Sodi m hydri de (50-60% suspensi on
in paraffin oil)_ wer added in batches. Then the m xture was refluxed for
1.5 hours with €rg2lafter which 8.9 ml (60 mwbl) of 1,5-
di i odopent ane were added dropw se and boiling was continued 30 for a

ution was _stirred into 200 m of

further three hqur Aft i the so
ice-water, then'th t%@?r%h%@fg uRghn R€§YEP§YFPFEH“5¥?mi¢@Q@&RRheQYkﬂ-
resul ting aqueom&meﬁmwﬂhamlnmmethgﬂmkbéﬁdlmmaHzBLLByﬁlcﬁi&sﬁxyliéﬂékfﬂm

extracted thgee t| t The organlc phase 35
was dried an% ea%po?§ eghka&nﬁo(%1eggﬁﬁgcﬁfgaﬁg ?ﬁﬁg) 4% ned was

purified by colum chronntography (500 g silica gel; eluant

oi [y product . SxeERseso$nEaRa0ably S8 pedhBle of Erch 2Ryl W T
d|chIoronethaneF@Fﬂ&ﬁBphenlé)Iy‘mstbyl aminomethyl] - ben21mld3201 5-yl-

4- Chl or o- 3- ni t r epkBBYY f &- B&ﬂ&0N¥¢ﬁd§9ﬁY&ﬁP$rﬁd 21§%Hd¥§3&£bdﬂfheﬁ%&ﬁﬁe 7.0

g (25 mwol) f 4- chl oy ophen carbon
nethylcycljhex Y E bXBBREX;8$éd%d rPTEX%ﬁﬁEQOWRQQFm%Herlng, at -5 to
-10C, to 80 m Uﬁeidnlag %i bfi thaciy, 10 The solution was then stirred for

a further 10 nleg5§ 4N70s5 (669.8)

uﬂ

EKA mass spectrum: (M+H)*+ = 670
(M+H+Na) +*+ = 346.8
15 (M+2H) t+ = 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 l1-methyl-2- [N-(4-

amidinophenyl)-N-methyl-aminomethyl]-benzimidazol-s-yl-
25 ca:boxylic 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)* = 614
30 (M+H+Na) t+ = 318.7
(M+Na) + = 636



then stirred into 200 mM of ice-water, the precipitated product was then
washed with water and dried. Yield: 7.8 g (96% of theory), C15H 6C NO5
(325.8) 15 R value: 0.41 (silica gel; petroleumether/ethyl acetate 4:6)
c) 4-Met hyl am no- 3-ni trophenyl - (I - hydr oxycar bonyl net hyl -

cycl ohex-1-vl)-ketone 20 7.8 g ( 23.9 mwl)_ of 4-chloro-3-nitrophenyl-(1-
hydr oxycar bonyl net hyl - cycl ohex-1-yl ) - ket ohet3kere stirred in 100 m of a
40% aqueous net hyl anmi ne sol ution at room tenperature for 14 hours, then
diluted with abE¥ampl®m 123 of water and made slightly acidic with glacial
acetic acid. { 25 The precipitated product was suction filtered, washed
wth water and dri Yield: 7.1 (93% of theory% C16H20N205 (320 4) R
val ue: 0. 34 (S|¥|¥§:%%§' 2yt ¥ni4r ey lamisigo) phegyl) -N3gethyl -amino-

4- Met hyllgm no- %ﬂﬁYﬂmﬁ)ﬂnﬁﬂddﬁﬂl a Fﬁgwm&eylamayﬁwgeﬁﬁlaﬁyketone
4.9 ni
hydrgxgcarbonyﬂﬁe{ )ﬁég§ﬁﬁ§ﬁé§9 yﬁ dr@MdSRere dissolved 35 in 100 nl of

tetrahydrofuran, 2.4 g §15 anL) of 1,11 carbonyl - d{hn1dafole wer e added
and the m xtur nu e e. sol ven

evapor at ed 125ep %Ti ré\:)pgén ?% g;&mﬁ%g iﬁdégdgﬁﬂﬂ }ﬁ%ew&iu?efma#'
boi | ed for thr@@#ﬂiﬂ@hﬂ%)sﬁi-melthgl Afntieomehbyirkt benmoimi dago be®nyl -

di stilled off U&HEM@.O‘)%@.‘&Q&\I tBu 2R3 el ‘(‘@Setﬂ&%éﬁ%&he&m

hr t ograph 50 lica
chromat og 8 y %ﬁde ydrochlorlde and benzoyl chloride.

Yield: 63 % of theory,
C3gH35N704 (617.7)

e
ERA mass spectrum: (M+H)*t = 618
(M+H+Na) tt = 320.7
15 (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 -cyclohex-1-vy1} -
ketone
e 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 aqueous 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).



5 eluant: dichloronethane wwth 1 to 5% ethanol). Yield: 2.4 g (48% of
theory), CL7H22N205 (334.4) Rf value: 0.76 (silica gel;

di chl oronet hane/ et hanol = 19:1) 10 e)

3- Ani no- 4- net hvl am nophenyl - ( 1- met hoxycar bonyl net hyl - cycl ohex-1-vl) - ket one
2.4 g (7.2 mwol) of 4-nethy|anino-3-nitr09hfggl-(l-

nmet hoxycar bonyl net hyl - cycl ohex-1-yl) - ket one re catalytically
hydrogenated in_100 m of nethanol at room 15 tenperature under 5 bar

hydr ogen pressufeef809fpal Badbam 6f thaar¥badf offhe prodiectyr oduct t hus

obt ai ned was fUUﬂ%ﬂ‘owC'l ctiedowsh hout purification. Yield: 2.1 g (96% of
theory), Rf value: 0.34 (silica gel; dichloronethane/ethanol = 19:1) 20 f)

3- (4- OyanonhenyRexyateg y| @nffofs il ina tgdlanidichienpmethane/ethanol = 19:1)
(1- met hoxvcar bonvl net hyl - cvcl ohex-1-yi)-ketone 620 ng (3.5 mwl) of
4-cyanophen¥%ox ﬁcetic acid_and 570 ng _ (3.5 mwol) of
1, 1" - car bony? - dP? nfta&RéLECHArBIERPPheRV 1 (1 dwydyparcanb
15 minutes. Thepy#lBhgxf3-28) -kdbbie oOf

3- am no- 4- net hylLapi no nyl - { 1- net ho ar bqnyl ne-
thyI-cyclohex-l%ypgskgggn ﬂéiegg E%%iﬁﬁ?éhé@iﬁ%&%ﬂ4¥4ﬁﬁ¥yq@ﬁhqgilﬁor a
further 4 hour smeThghcybtobekvinayl helse toorsep weatee hdifefd dmd Haltehesyd@iphoduct
t hus obt ai ned w urifie [ chr oqr .(150,9 silica gel
el uant: dichl o\r/\%‘%miafﬁgﬂg’ \_Nlé%h % '?% %}Bméﬁoléﬁ “bi g’lféil%h‘%‘l ggn(lg§@‘§0901d-
theory), @Gf6H2BRB0SOlUEE0E)wRs themestixredl (foir iacfugeher 10 minutes,

di chl oromet hanetgéRageirred %iddo 200 1 of ice-water, the precipitated

product was then washed with water and dried.
Yield: 7.8 g (96% of theory),
C15H16C1NOg (325.8)

eWrlef ur an f or

Gt

15 R, value: 0.41 (silica gel; petroleum ether/ethyl acetate
~4:6)

c) 4-Methzlamino-3-nitroghenzl-(1-hzdro;zcarbon¥1methxl-

cyclohex-1-vyl) -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
i water and made slightiy acidic with glacial acetic acid.
b 25 The precipitated product was suction filtered, washed with

water and dried.

Yield: 7.1 g (93% of theory),

C16H20N205 (320.4)

Ry value: 0.34 (silica gel; dichloromethane/ethanol = 19:1)
30

d) 4-Methylamino-3-nitrophenyl- (1-methoxycarbonylmethyl-

cyclohex-1-yl) -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'-

carbdnyl—diimidazole were added and the mixture was

refluxed for 15 minutes. Then the solvent was evaporated




g) 1-Met hyI 2- [(4 cyanophenyl )oxyrret hyI | - benzi m dazol - 5-y| -
(1- net hoxvcar bonyl net hyl - cycl ohex-1-yl)-ketone 1.4 g (3.02 nm\bl) of

3- (4- cyanophenyl oxyacet yl am no) - 4-

met hyl ami nophenyl - (1- met hoxycar bonyl met hyl - cycl ohex-1-yl) 5 ketone were
refluxed in 50 mM of glacial acetic acid fce;L one hour. Then the gl aci al
acetic acid was distilled off, the residu %S mixed with 20 M of water

and nade al kal i ne with concentrated ammoni a. This sol uti on was extract ed
three tinmes witdED0o IR Bk of detdianal Ivere addedomgdntbeldisguracwaswer e

Col - chr oMat ot anny. (100 0 e e e BT e e nBLhARRT) Y
col um chr omat i ca ;- e :
2% et hanol ) . 3?%‘?@’39}%09%&(]51?% Wudez9H9¢NSG4tPH§5°9}al!E§thaB
1 Met hyl - 2- [(4m1ﬁmm)d@mﬂﬁﬂiﬂdﬂil E(Zﬁb 8- Sﬁllcad eIII.D g

- (1- et hoxycar t x-1 t ocC ri de Prepare
anal ogously to %ﬁ %&ﬂf rorrrq#g’(?“ﬁg¥v %hS‘; ?rﬁbpf Xgé H)
1- et hyl - 2- ( 4- BladobhednA @(W‘m%hyalf) theoziyki,dazol - 5-yl - _ _
(1- met hoxycar b% l\ﬂ%d c(yé%l 1-yl)-ketone with ethanolic hydrochloric
acid and ammoni %‘;r Tat & |eI d 390 ng (50% of theory), C27H32N404
(476.6) 25 EKARyawalapecOr men (§Mrtbat ge14,77dﬂdhmnmﬂﬁrfe.yrétdﬁ:ﬂ!5® 19L.130

(t,3H): 1.0-2.15 (m 10H): 3.36 (s, 3H); 390(32H) 3.94 (q,2H); 5.60
(s,2H); 7.25-7.40 (m3H); 7.56-7.75 (m2H); 7.90 (d,2H); 9.20 (broad

s, 4H) ppn11qZ7eJ Bxmiino - gzmethzlamlnophenzl-(l -methoxycarbonylmethyl -

cyclohex-1-yl) -ketone
%?9 2.4 g (7.2 mMol) of 4-methylamino-3-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—(4-gxanoghenzloxxacetylamino)—4—methxlaminoghenxl-

(1-methoxycarbonylmethyl-cyclohex-1-v1) -ketone

620 mg (3.5 mMol) of 4-cyanophenyloxyacetic acid and 570 mg

(3.5 mMol) of 1,1'-carbonyl-diimidazole were refluxed in
Y 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),

C26H29N305 (463.5)

20

R, value: 0.44 (silica gel; dichloromethane/ethanol = 19:1)
35



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

5-yl-tert. butyl -ketone-hydrochloride 5 Prepared anal ogously to Exanple 25d

from 1-net hyl -2- (N (4-

cyanophenyl ) - am nonet hyl ] - benzi m dazol -5-yl -tert. butyl - ketone, ethanolic

hydrochl ori c acid, ethanol and ammonium c rbGonate. 10 Yield: 59 % of

theory, C21H25N50 (363.5) EKA mass spectT ('IVH—|)+ 364 Exanple 126 15

1- Met hyl - 2-[ N- (4- am di nophenyl - am nonet hyl ] - ben2| m dazol

5-yl - (1- net hyl cgt| bpifeghyl v23 [ (4=taye :

Exanpl e 25d from Jn&Eh

cyanophenyl ) - am nometgi -benzr.m dazol - b-yI - (I~
€

net hyl cyci opent * 1% y9) %Nﬁ“okﬁfﬂﬁuﬂ|Q?WﬂMﬁW9HHQSVP8x¥€FStY1éFhﬁﬂbT4and
annnnlun1c?rbonméehyggg?mégfﬁhiibeﬁmd?§§T§;ﬁ2§8&§H&§Nﬁ?lﬁaﬁe%?he251E%B)Hass
spect rum = 7 A- qm iTOQ epy 4 f

sui phi nyl met lfe'fi)%xh%o‘f?ﬁ%z?ﬁﬁé’ acial acetic’acid tor

aci d- N- phenyl - Neri@- mﬂmxycmdmmhaatgiwc)i@ﬂmbetlﬁ agddowhbodideiNedl affpn
of 0.15 g (0.2

am di nophenyl . |om§§fiylf‘]2 ‘{)enzo |azo hszo m(::LaP oxaFer and made alkaline
aci d- N- phenyl - PV%Qhe§¢nﬂ@nkﬂ&ﬁﬁﬂﬂamm9ﬂ¥ﬁ-anﬂ@eshyéﬂuchbandé egtractednl of
acetic acid wasypie@dt #hdd Wit I miMod Jaenl orBmBLnalR! ) t8E JPFaRYLrogen

per oxi de soI ution and stirred. at
extracts were dried and evaporated down. The crude product

thus obtained was purified by column chromatography (100 g
G silica gel; eluant: dichloromethane with 0 to 2% ethanol).
e Yield: 700 mg (52% of theory),
CogHo7N304 (445.5)

15
h) 1-Methyl-2-[(4-amidinophenyl)o ethyl] -benzimidazol-5-
1- (1-ethoxycarbonylmethyl-cyclohex-1-yl -ketone-
hydrochloride
Prepared analogously to Example 25d from 700 mg (1.57 wmMol)
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),
Cpo7H32N404 (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 (g,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.



,tea roomtenperature. After 4 days a further 0.18 m of hydrogen peroxide
sol ution was added and the resulting mxture was stirred for a further two
days. After renoval 15 of the solvent in vacuo the crude product obtained
was purified by flash chromat ography (sili ca gel ; nethyl ene
chloride/ethanol = 10:1 to 4:1). Yield: 58.,%.0f theory, C27H26N404S2
(534.66) 20 Rf value: 0.24 (silica gel; nethylene chloride/ethanol = 4:1 +
a few drops of _acetic acid) EKA mass spectrum (MH)+ = 535 ~y. 25 Exanple
128 1- Met hyl - 2 Bxample &2 phenyl ) sul phonyl net hyl ] - benzi ni dazol -
5-y|-carboxy|ic aci d-N-(n-propyl)-N(2-

ﬁ}\/gf)?yg?r ?O%!{ 1 522}[ 312_12deq#1y¢1r %&%o%%enyq) lng;[uleggyﬁ -benZJ.l%léng?

t.hi omet hyl ] - bemaymihﬁrﬂ-hhqyl4kﬂﬁmme¢hydrochlor1de
aci d- N-(n- pgopyl) N—(2 ethoxycarbonylethyl) anlde- hydrochlorlde in 10 m
of formc aCid-w v ;
the mxture vw&?renanadﬂanaiognasﬂqump Ekamp@ﬂlﬂédpéramulemeﬁhph zhéNsb4vent
was distilled . h oynd _

@éf A So‘éﬁﬁ)&q aMIGICRARAT 1 e‘] %eﬂ%ihEEQZSQr@ oyde d20. biEF1

obtained as a b cont am na
1- et hyl - 2- [(4%@%0@@@}191%|hwmchépmp] apiéfizi athanel - and yampenbaRy| i ¢
acid-N- (n-progdpborddte 2- ethoxycarbonyl ethyl) -am de -hydrochloride). 5
Yield: 95 @6of thgg{y, q25¥31N6058 (513.62)

55 theo

C21HosNg0 (363.5)

Y,

- EKA mass spectrum: (M+H)*+ = 364

Example 126
15

1-Methyl-2-[N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
S-yl-(1-methylcyclopent-1-yl) -ketone-hydrochloride

Prepared analogously to Example 25d 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,

Ca3H27NsO (389.5)

25 EKA mass spectrum: (M+H)* = 390



Rf value: 0.50 (silica gel; ethyl acetate/ethanol/1N hydrochloric acid =
50:45:5) 10 EKA nass spectrum (M-H)+ = 514 Exanple 129 2- [N
(4-am di nophenyl) -am nonmethyl] -thiazolo [5,4-b]pyridin- 15

6-yl - car boxyl i ¢ aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -

am de- hydrochl ori de a) Methyl 5-am no-6-chl bg- nicotinate A solution of
1.08 g (5.00 mwl) of nmethyl 6-chloro-5- 20 frtro-nicotinate (see A H

Berrie, GT. I\Ie&%oldH F.%. Spring in J. Chem Soc., 2590, 1951) in [sic]
m of absolute m xed successively with 0.53 m (29 mwl) of
water, 3.2 g (57 mwl) of iron powder and 0.030 ml of concentrated
‘hydrochl oric acif 1 . Iy far.25 our. Then equa
quantities of mégefepf&gﬁﬁggﬁ%%ng%8“Q§$a§3%ﬂ?2§§iﬁ‘ ?QF%&&%?%éiﬂﬁf%ﬁﬁlthe
m xture was heatG®Frhoxylisi kicig-Nopheoyit Nui 2 set Hivey gaxtuomy Tetttey If )oraimidieon
cooling wassfi lfyeirefbaf-jad washed with ethanol and the solvent was

distilled off in“vacuo. 30 Yield: 0.75 g (81% of theory) of greenish-yellow
solid, Rf value—0.31 (silica gel ethyl acetate/petroleumether = 1:4)

C7TH7CIN2O2 (186A6@b1‘ﬁEl\ionl\/a$s osRecHr ol 2 Mmool Bl 488 (chlorine

I sotopes). 35 130Q.,.b) g@%%%$ gzch ogo-f-nethoxyacetan1do-nicotinape A

sol ution of 0.78R3dixophe FhipmaEpKr]] -BengRrtilarolfi-ofloairberayddce and

0.43 g = 0.35 macid-N-phbhyleN-§2rethexyesebonyldtayide dui del Hldrdchloride

chl or obenzefg 35 ib'&iegf agetic acid was mixed with 0. [sic] ml (about
0.81 mMol)_of 30% hydrogen peroxide solution and stirred at

ot room temperature. After 4 days a further 0.18 ml of
-
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,
Co7HpgN404S2 (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)+ = 535

L
Ry

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 l1-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



for one hour at 110C. After the solvent had been renoved in vacuo the
crude product obtained was purified by flash chromatography (silica gel;
nmet hyl ene chl ori de/ et hanol = 100:1), evaporated down again in vacuo and
then digested 10 with petroleumether. Yield: 0.55 g '(53% of theory) |ight
yel'l ow anor phous solid, R value: 0.33 (siij3s¢a gel; ethyl acetate
/petroleumether = 1:4) 15 c) Methyl 2-methoxymethyl-thiazol of 5

4-Dl gur i din- 6- Yras COEDONMLA! £ b 015 P Fibyfloletr 8 LM 1O oRL Y|

6-chl oro-5- net ox%acetanl o-nicotin te an o " Canessons
reagent. was refluReH Y%Tzlé(ﬁcﬁW%ﬁ##PHhﬁﬁMlkﬁukﬁ}nﬁﬂmaﬂhylAﬁbemzumadsatﬂent

had been renoves-yD-yag hec é&iHENJ)ﬂH¥¥3 bt ned was purified by flash
chr omat ogr aphy é |I|ca n%ngglene chlorlde/ethanol = 100:1) and
evapor at ed down® % ﬁﬁ%%xh% Je1amide dydrqedinrdtedheory) of yel | ow
anor phous 55|Id¥le25 RS val o tﬁbdﬁy(5|llca gel ; ethyl acetate/petroleum
ether = 1:4) I azol of 5 4- b]t)yr|d|n 6-yl - carboxylic
acid 30 A n1xth%§(§ 6 §§”T%#$%§%Hm|) of nethyl 2-nethoxynethyl -

t hi azol o[ 5, 4- b]myﬁradu&e 0~ sor b@nhaae and QeRyi a0l 20N mﬁmwr oxi de
solution were {reQ:%Qto 5%§§ gthanol ¥ one hdﬁr room
tenperature. T hydr ochl ori c aC|d wer e added t he al coho
was distilled 35 off, and it wasodidsutsed with 20 ml of water. The aqueous

phase was 261 dlEf | ed“avgst hspceocr%:cz%rtlé rat ed tlydr ochl oric acid 131

g;? Example 129
2-[N-(4—amidinophenyl)-aminomethyl]-thiazolo[5,4-b]pyridin-
15 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-
20  nitro-nicotinate (see A.H. Berrie, G.T. Newbold, F.S8.
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
A 25 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.

30 vYield: 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).
35



whil st cooling with ice, the beige precipitate formed was filtered off,
then washed with water and dried. Yield: 1.03 g (100% of theory), R val ue:
0.10 (silica gel; ethyl acetate/petroleumether = 5 3:7) e)

2- Met hoxvnet hvl -t hi azol of 5 4- bl pyri di n-6-yl - carboxylic

aci d- N- Dhenyl - N- (2- et hoxycar bonyl et hyl ) - ami dg, A suspension of 1.03 g (4.62
mvbl ) of 2-nmethoxynethyl 10 thiazol o[ 5, 4-b] pyridin-6-yl-carboxylic acid in
40 m of nethylene chloride was mxed with 1.6 g = 1.0 m (13.5 mwl) of
t hi onyl chloride and refluxed for 90 m nutes, during which tinme the solid

gradual | y di ssolh/)e 6 -t driogi-thet aeatamlilad heest thste | | ed of f the
crude product e e r ride an

concent r at ed agal n. e%éles%lﬁtbl ?\g % u(g‘e)05 f“glo gh {1] g %ﬁ‘l%s taken up
in 40 n of tetcdFRICMICATinad¢ednddOopdi ge= to aSnmktMeSaﬁMcﬂl)Qébig (4.86
ol ) of N-(8- chiahonyichyldnibhyll 38 bbNG1BE eniofbndddads WAL ool 20

triethylamne in 30 n” of tfetra {dro uran an our’s
tenperature. ThéPh CORado¥n dted1fifh 236tar tb¢ é@hwntad@a%tl@eewmwth

100 m of 14% sali AR heoRruaBdpkBAuEE J8BES] HQ&Sﬁaé‘B%udifféh‘% "Esqg um
sul phate. After the sol vent had bele)n renmoved .ﬁ vacuo the crude 25 product

obt ai ned was puphﬁrpé@tpgrpphyh (ehldmat ggt aphgthybehe cchlymtideyitthdmesle =
chl ori de/ et hano 0: f r o]
val ue: 0.55 (si :llogalgel be S:tgﬁe&cc’ﬁ% ‘T:[%i%!/Z a‘ﬁ%?‘?g égfg ‘ﬁ/%éﬂﬁes’te‘i

2-[ N- (4- Cvaxrphenyh) pem:romeamhythei-hl azol of 5 4-bl - pyridin- - carboxylic
aci d-N-phenyl -Ny§233. 0.55 g (53% of theory) light yellow amorphous solid,
o R, value: 0.33 (silica gel; ethyl acetate/petroleum ether =
1:4)

15 «c¢) Methyl 2-methogymeth¥1-thiazolo]5,4—b|gx;idin-6-xl—

carboxylate
A mixture of 0.53 g (2.05 mMol) of methyl 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.

o Yield: 0.33 g (67% of theory) of yellow amorphous solid,

7oy

rt
N

25 R, value: 0.52 (silica gel; ethyl acetate/petroleum ether =
1:4)

d) 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 agqueous
phase was acidified with concentrated hydrochloric acid



et hoxycar bonyl ethyl)-am de A mxture of 1.54 g (3.85 nmbl) of

2- met hoxynet hyl 35 thiazol o[ 5, 4-b] pyri di n-6-yl -carboxylic

aci d- N-phenyl - N-(2- et hoxycarbonyl ethyl)-anmde and 4.3 n (4.3 nml) of a1l
nol ar sol ution of boron tribromde in methylene chloride - 132 was
dissolved in a further 30 ml of methylene_c{dpride. and stirred for 5
hour s at roon1tenperature Then the m xture was washed with 40 m of

sat urated sodiu dro car bonate solutiaon,, the organic phase was dried
with sodium5 5‘3?'?%3% 3%1{’%"% vERt- V\T;\% e heiqq REpHmitatse formed was

product (1.9 g)fnktereleoffip thedSwékshed thti\]h I\&atijm‘lswfd)gwﬁedst gy![ gmb(r)\?al, g
mxed with 0.5 2 I 0 onitrile an eate

for one hour. 0¥%e%éth%négl% %°%ﬁsgfﬂéﬁ d off in vacuo, the crude 10
-product was takBn viaduer 0000 (sdflieat Byﬂenetbylloatelt_aatehpetmigam%tplli@ﬁe:
was washed with319pp m of water and dried wth sodium sulphate. After the
sol vent had been renoved in vacuo the crude product obtained was purified
by flash chromatography (silica gel; ethyl acetate/petrol eumether = 15

35:65 to 1:1) asd
t heory) of yellow

acetate/petro
2-1 N- (4- ani d| n@pkmxgpensmrnmmtmwj d h(|4aml ai214- BE- 2-methoxymethyl -

.pvridin-6qy Ci :§g¥§g
et hoxycar bonvl et l ;\idnﬁdaq‘ RIFYE 5‘y| dcyl Gafgoﬁya‘chBglMP)"‘%fml of
2- (N- (4- cyanopteaiivlens mhi@mme] wash ims xeldows 8- b] 6 pyr +dine 6my! {TARrHoxylic
aci d-N-pheny! - hisicd )2 oAl Refulratay bhad ok deupeace st op e b0, M of
et ha#ol saturated W|th ¥1r )ygen chlorid or Bours-trr3t Y
during which time the solid gradually dissolved. After the
liquid components had been distilled 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[S5,4-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




and then at roomtenperature, until no nore starting material could be
detected by thin |ayer chromatography. Then the solvent was distilled off
at a maxi mum bath 30 tenperature of 30C, the oily residue was taken up in
40 m  of absolute ethanol and m xed with 0.5 g amonium carbonate. After
18 hours the solvent was renpved in vacua_ the crude product obtained
was purified by flash chromatography (sili'ca gel; methylene
chloride/ethanol = 35 9:1 tqQ 4:1)._Yield: 78 % of_ theory of yell ow_foam
133 - 026H26N60Y§§S(§6§$3éye82f 198 EuTEhen & of g@t?l thende— and
chl ori de/ et hanoktigrddlfdrasfeyuts oS omarinperatiudle. 5 ThEA EheSmigeQkeum
(MrH) + = 503 Exagglelo , . ar

1-Met hyl - 2-[ (4-% dY’ﬂ%%ﬁ%n\ﬁ‘}ﬂe‘%%ﬂ} 5 S THFATRG SP5 M PYAregeBar boxyl i ¢
aci d- N- phenyl - Neé2bebabva ysal boigh ettthe )orgemie dhadeoedalsodrdedawith sodium

1- Met hyl - 2- Lk d | 5 - | i -
phenyl YN—(ZE%'[ ﬁ%%@%?g%ﬁéﬂq%t@?ﬁ?# et{:%l%o?iséo l}?lce;dgo?%f'ﬁ he fﬁdﬁi\/bl of

3- am no- 4- net hyPaadnet béhz%i@ya@%-wmmn A A5-é ﬁ@x?@aﬂb@inaﬁ-éﬁﬁ?lrppx rde
and 4.5 g (22. 8cAdPhhiRé, Mldked WiRaRrd Y Ifli darizdasehg were dissolved in

100 M of tetrahydrofuran under a nitrqogen™ atnsphere, the solutjon was

heated to 90C fH7aBiRcheRzemitohle And heaked o HP11anHo4PE SRer BBHY -

temperature. AfTkén tREDYELlvait twes siisteiltldd ofdcia viaeuel, udepeedast
obtained was purified by flash chromatography (silica gel; _E)etrol eum
‘et her/ et hy[10acepreduct 1¢@s (takes32@5)n 100 ml of methylene chloride, the

organic phase was washed with 100 ml of water and dried
Gt - with sodium sulphate. After the solvent had been removed
in vacuo the crude product obtained was purified by flash
chromatography (silica gel; ethyl acetate/petroleum ether =

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-amidinophenyl) -aminomethyl] -thiazolo[5,4-b] -
pyridin-6-yl-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-

= 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,



Yield: 6.8 g (93 %of theory) of beige crystalline solid, 25 Rf value:
0.55 (silica gel; ethyl acetate) b) '

1- Met hyl - 2-[ (4- cyanophenyl ) met hyl t hi ol - benzi mi dazol -5- yl-carboxylic
aci d- N- phenyl - N- (2- et hoxycar bonvl ethyl) -amde A solution of 1.30 g (3.4
mvbl ) of 1-nmethyl-2-mercapto 30 benzi m daz I3- o- Yyl -carboxylic

aci d- N- phenyl - N- (2- et hoxycarbonyl et hyl )-ari"de, 0.52 g (3.E4|gwbl) of

ot assi um carhgnate and 0. 66 3.4 mvbl) of 4-bronp- nethyl benzonitrile
\R/ere di ssol ved (?Zﬁ%lfﬁofiﬁ g%%%iéﬁ)e et hanol, stirred for 4 hours at 60C

and 16 hours atgr A lheAper@tys n n . el 1. off in
vacuo, the ch%bQ%Fg%UCP'%gs(?%Eggauég?h %g€%?9%¥gn%ﬁ¥§?%§%jgéﬁé€§4de,
washed with 40 m of water and® d¥iled with sodium 134 sul phate. After
filtration and distillation of, theesplMepls orhacdesicr gdigpnpound was

obtai ned as a beige-white solid. Yield: 1.8 g (100 %of theory), R value:
0.64 (silich g&iKA amass speagtnur): MM+t = 503

1- Met hyl - 2-[ (4- am di nonhenyl ) net hyl t hi ol - benzi m dazol -5- yl-carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochloride 1.5 g (3.0
mvbl ) of 1-met I%ﬁﬁﬂ‘gl[%&é/anophenyl)rret hyl t hi o] -~ 10

benzi m dazol - 5-yl -carboxyl i c aci d- N-phenyl - N-(2- ethoxycarbonyl et hyl ) -am de

hours. 115t at L-HeCRAs? o o Rpae s ) Bt hiE Fhihh RORELaE SR Eohus yD-
mat eri al cb@l d deerbdatyddice hdiyd -Nziphelhg} eN-¢bratthorgeapbyny 1ot HYEN- diede -

sol vent was di ${) ff. at a maxi mum bath tenperature of 30C, the oily
resi due taken %B/dljrlo%g’&%rﬁfl o] absol ute ethanol and mxed with 1.0 g (10.5

Y of

a) l-Methyl-2-mercapto-benzimidazol-5-yl-carboxylic 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 nitrogen

atmsphere, the solution was heated to 90°C for 4 hours and
20 left to stand for 16 hours at room temperature. 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).
Yy, Yield: 6.8 g (93 % of theory) of beige crystalline solid,
= 25 R, value: 0.55 (silica gel; ethyl acetate)

b) 1-Methyl-2-[(4-cyanophenyl)methylthio]-benzimidazol-5-
" yl-carboxylic acid—N—ghenxl-N—{2-etho;xcarbonzlethxl)-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) of potassium
carbonate and 0.66 g (3.4 mMol) of 4-bromo-
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 Vﬁquo,

the crude product was taken up in 30 ml of methylene
chloride, washed with 40 ml of water and dried with sodium



ammoni um car bonate. After 18 hours the solvent was distilled off in vacuo
and the crude product obtained was 20 purified by flash chromatography
(silica gel; nmethylene chloride/ethanol = 19:1 to 10:1). Yield: 78 % of
theory of light beige solid, C28H29N503S (515.63) Rf value: 0.19 (silica
gel ; nethylene chloride/ethanol = 25 4:1) EKA mass spectrum (MH)+ = 516
( MFH+Na) ++ = 269. 7 (N%ZH)++ = 258.7 30 Exanple 131

- th b dazaql - 5-yl - carboxylic

ci d- N phonyl - NUSERBEF oy AEFBbriot LEFAH Iom Atk S4Rjandaion @é sbe1dslvent
Pr epar ed analogbhel@ekbréaacﬁmpbdﬁafwayndbﬁaﬁdaq;a&-F(ﬁe1ge -white solid.

am di nophenyl ) thjo carboxylic

aci d- N- phenyl - Rf%gyéfh%xéég Bf%ylefﬁgﬂ?’éﬁpaé hydrochl ori de and sodi um
hydr oxi de sol utRovalney §.64 S5i%kich geéer ¢thyl28¢R26aMEOBS (487.58) Rf

val ue: 0.23g(Reversed Phase silica gel RP-8; Methanol /5% saline solution =
6:4) EKA nass spectrun1 (N%H)+ 488_ 10 (N%Na)+ : 510 NHNa+H)++.— 255. 6
Exanp|e13215<11 hrMgthy e any ) methyd hik aria} b

5-yl - carboxyl i C,V_B%éir%ﬂp.{@réb’idh&-(ﬁ éﬁﬁwg@r Q@B}Sﬁ&ﬁ)ﬁbbnylethzn -

amide-hydrochloride

1.5 g (3.0 mMol) of 1-methyl-2-[(4- cyanophenyl)methylthlo]—
10 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
material could be detected by thin layer chromatography.
15 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
ammonium carbonate. After 18 hours the solvent was
distilled off in vacuo and the crude product obtained was

20 purified by flash chromatography (silica gel; methylene
chloride/ethanol = 19:1 to 10:1).
Yield: 78 % of theory of light beige solid,
CogHa9N503S (515.63)
Ry value: 0.19 (silica gel; methylene chloride/ethanol =
- 25 4:1)
EKA mass spectrum: (M+H)T* = 516
(M+H+Na) *++ 269.7

(M+2H) ++ 258.7

30 Example 131

1-Methyl-2-[(4-amidinophenyl)methylthio] -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N-(2—hydrbxycarbonylethy1)-amide—
_ hydrochloride
35




1-met hyl -2-[N-(4- 20 cyanophenyl)-am nonet hyl ] - benzi m dazol - 5-yl - carboxylic
aci d- N- propar gyl - N- ( 2- et hoxycar bonyl et hyl ) -am de, ethanolic hydrochloric
acid, ethanol and amroni um carbonate. Yield: 81 % of theory, C25H28N603
(460.6) 25 Rf value: 0.094 (silica gel; dighkoconethane/ethanol = 4:1) EKA
mass spectrum (MtH) + = 461 (M-H+Na) ++ = 242 (M2H)++ = 231 30 Exanple

133 1- Met hyl - 2+ [ 2- [4¢ (Nn-
hexyl oxyza?/bon)ﬁgae%a&{eﬁao)%ﬁeﬂrﬁﬂﬂuﬂy P BERTPAL AT oF TEmy 1 - metbYh 3T | 14~
aci d- N- ( 2- pyr i cyiidimophemiometiyltinodt behyins8aaal d8-¢Beca Rreng

anal ogously to Ex r - =24 2- (4 . :

ani di nophenyl )e;,ﬁﬁn]a\} Efe}‘%g‘.”fr% 3?2‘%‘.@??‘9?‘? Sérr%é?%?'éh%%? {*ftde-hydrochloride
(2-pyridyl)-N tRsidysh dtysirprddey splakiga- hydrochl ori de  and n- hexyl
chloroformage. ¥§eligel &7 42 % @hebhgory; C35HA2NGO5 (626.8) Rf value: 0.54
(silica gel; dichloromethane/ nethanol = 9:1) EKA mass spectrum (MtH)+ =
627 (MNa) + =“@a8253698RandBd - 282 1- Methyl -2- [2- [4- (N-benzoyl ani di no)
phenyl ] ethyl] g, bevabti gaze! (Revdz6dd BRadd GG ok N2 rpvi; vkt nbinby 545

et hoxycar bonyl efhyl') - ani .
saline solution = 6:4)

EKA mass spectrum: (M+H)* = 488
10 : (M+Na) * = 510
(M+Na+H) t++ = 255.6
Example 132
15 1-Methyl-2-(N-{(4-amidinophenyl) -aminomethyl] -benzimidazol-
S-yl-carboxylic acid-N-propargyl-N- (2-ethoxycarbonylethyl) -
amide-hydrochloride
Prepared analogously to Example 25d from l-methyl-2-[N-(4-
20 cyanophenyl)-aminomethyl]-benzimidazol-s—yl-carboxylic
acid-N-propargyl-N- (2-ethoxycarbonylethyl) -amide, ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
Yield: 81 % of theory,
Ny, CasHogNgO3 (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

1-Methyl-2-(2-[4- (N-n-~

hexyloxycarbonylamidino) phenyl)}ethyl] -benzimidazol-5-yl-

carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
35 amide ' -




Prepared analogously to Exanple 90 from 1- nethyl 2-[2-(4-

am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -carboxylic acid-N
(2-pyridyl)-N(2-ethoxycarbonyl et hyl)-am de-hydrochl oride 20 and benzoyl
chloride. Yield: 79 %of theory, C35H34N604 (602.7) Rf value: 0.52 (silica
gel ; dichl oronet hane/ net hanol = 9:1) EKA nggs-spectrum (M-H)+ = 603 Lai
25 (MrNa) + = 625 Exanple 135

1- Met hyl - 2- [2 [ ;%ﬁéygg&y€¥y QgéggsaﬁgLe% K#%am39_methyl -2-[2-(4-

benzi m dazol - I'C ~aci

et hoxycar bonyl e%‘ﬁ;m)n Q!é’lpr%@mlédb&mnmgdasby 50YEXW@C}BD1¢ racid-N-

1- et hyl - 2-[ 2- (- |_ '
35n?2 %yrldgl)(éz -éghggeggggon?PB*kLa?Baéygggﬁgg é% or| dinlcé%lnlc
aci d chl ori de. n-hexyly chergfermakeor v, _C34H33N704 (603.7) Rf val ue:

0.52 (silica getield ch;lzor%orazt taeerget hanol = 9:1) EKA mass spectrum
(MtH) + = 604 . %%& p 6 Exarrple 136 10
1- Cycl opropyl - x| 685 Jl nyI) am nonet hyl ] -
benzi m dazol - Sryl va2nE0Xy! &£ ?§i£&£ﬁFﬁgib”df&ﬂf%romethane/meth ol
ethoxycarbonylethyl) am de- hydrochl oride Prepared anal ogously to
25d from 1- CyclEfdy oels- BpeStrum: (M+H)+ = 627
[ N- (4- cyanophenyl ) -am nonet hyl]-b azol yl - carboxylic
aci d- N- phenyl - N- ( 2- ethoxycarbonylZgﬁyg}gam%g

10

Example 134

Exaiil e

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 1—methy1-2-t2-(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)
W - EKA mass spectrum: (M+H)* = 603
25 (M+Na)+ = 625
Example 135

1-Methy1-2-[2-[4-(N-nidotinoylamidino)phenyl]ethyl]-
30 Dbenzimidazol-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.



et hanolic hydrochlorlc acid, ethanol and amoni um carbonate. Yield: 31 %
of theory, 20 C30H33N603 (524.6) R value: 0.40 (silica gel;

di chl or onet hane/ net hanol = 5:1) EKA mass spectrum (M+H)+ = 525 ( MtH+Na)
++ = 274 (MF2H) ++ = 263 25 Exanple 137 1-Cyclopropyl-2- [N
(4-am di nophenyl ) -am nonmethyl] - benzi m-da3agl -5-yl -carboxylic

aci d- N-phenyl - N-(2- 30 hydroxycarbonyl et hyl )-am de Prepared anal ogously to
Exanpl e. 26 fromikl@:ClsapsoRs tiediy

(4- an1d|nophenﬁéﬁé?n1nonet&$g] 3en2|n1dazol 5-yl -carboxylic
aci d- N- phenyl - orh | et hyl ) - am de- hydrochlorlde 35 and sodi um

hydroxi de 0l utd,00a1be! 6 64 (30 0Lch NGO y. 43 o= CRARBNOAR (AR0aC). HA)
mass spectrum (M-H)+ = 497 M-H+Na) ++ = 260 519 5 (NHZNa =
271 yr c~~ - EXA maBeampectildm: (M+H)+ = 604

1- Met hyl - 2- [ N- (4- am di nophenyl ) - N- ggyl) an1nonethy|]
benzi m dazot - 5-yl - carboxylic aci d-{ +Hﬁ nyF-
et hoxycar bonyl et hyl ) - am de- hydr ochl ori de

Example 136

10 1-Cyclopropyl-2-[N-(4-amidinophenyl) -aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N-phenyl-N-(2-
vof ethoxycarbonylethyl) -amide-hydrochloride

~

Prepared analogously to Example 25d from 1-Cyclopropyl-2-
i5 [N- (4-cyanophenyl) -aminomethyll -benzimidazol-5-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 31 % of theory,
20 C3pH33NgO3 (524.6)
R, value: 0.40 (silica gel; dichloromethane/methanol = 5:1)

EKA mass spectrum: (M+H)*t = 525

(M+H+Na) t+ = 274

N~ (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 l-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,



Prepared anal ogously to Exanple 25d from 1-nmethyl-2-[N-. (4-
cyanophenyl ) - N- (n-butyl)-am nonet hyl ] - benzi m dazol -5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de, 10 ethanolic hydrochloric
acid, ethanol and ammoni um carbonate. Yield: 62 %of theory, C32H38N603
(554.7) ERA mass spectrum (MrH)+ = 555 15 {MH+Na) ++ = 289 (M2H) ++ =
278 Exanple 139 20 1- Met hyl -2-[ N-(4-am di no-2-chl ot o- phenyl ) - am nonet hyl ] -

benzi m dazol - 5- y1- carhoxyl i,c.aci d- N-phenyl - N- ( 2-

et hoxycar bonyl e%ﬁ?ﬁ?sgﬁééle-(% rﬁghl oride Prepared anal ogously to Exanpl e
25d from 1- net hyls2- (425,

cyan- 2- chl or o- pﬁgﬁng%méﬁ%%‘émw] %%IHZT m daZol4%- yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hwlg«eyi+he,= glghanolic hydrochloric
acid, ethanol and ammoni um carbonate. Yield: 82 %of theory, 30
C28H29CING03 (533.1) EKA mass spect tMaNa)(WkH) =+519533/5 (MrH+Na) ++ =
278/ 9 140 - Exanpl e 140

1- Met hyl - 2- [I;N- [ 4- (n-octyl oxycar bonyi'ﬁ*rﬁ%)rfoS pﬁeﬁyll] -

am nonet hyl ] - benzi m dazol - 5-yl -carboxylic aci d-N phenyl-N- 5

(2- et hoxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 90 from
1-met hyl - 2-[ N- (4- am di nophenyl ).- am nonet hyl ] - benzi m dazol - 5-yl - car boxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori de '

S



10 and n-octyl chloroformate. Yield: 34 ' of,theory, C37H46N605 (654.8) Rt
val ue: 0.15 (silica gel; dichloronethane/ethanol = 19:1) ERA nass
spectrum (MtH)+ = 655 15 (M+H+Na) ++ = 339 (MtNa) + = 677 Exanple 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 ¢ aci d- N- phenyl af8l9( 2-

et hoxycar bonyl et hyl ) - am de- hydrochl oride ! Prepared anal ogously to Exanple

25d from 1- net Rgdamnld\qxE 25
cyano- 2- et hyl - phenyT)-anm nonet hyl ] - benzi m dazol -5-yl - carboxylic
aci d- N- phenyl - N- (2- et hoxycar bonyl et hyl ) -am de, ethanolic hydrochloric

acid, ethanol amMéﬁHYIﬂZMWNJwiLbﬁﬁaﬁﬁogﬁéﬁKE)-ﬁl(ﬂﬁﬁﬁtyhﬁﬂéMinéﬁh6§9T?4N603

(526.6) EKA nass sznec.téum MHH) + = 52 g H+Na), ++ = f75 £M+2H)++ = 264

141 - Exanpl e %ﬁf imidazol-5-yl-carboxylic acid-N-phenyl-N-(2-

- 1- Met hyl - 2-§ N- @thaixydarbengleithyani-antdehiydrbenroridazol - 5-yl -carboxylic

aci d- benzyl am de- hydrochl ori de 5 Prepared anal ogously to Exanple 25d from

1-net hyl - 2-[ N- (4= i o ,

aci d- benzyl ani ®xepairiesihenad ogpusdyhtor Exawpie, 284 hémarh brmetlayire2y [Nr (4-

carbonate. 10 ¥hahdnedy1)oh-(ReBh¥y1) -aminomethyl] -benzimidazol-5-y1 -
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,

10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate.
. Yield: 62 % of theory,
= C32H38Ng0O3 (554.7)
EKA mass spectrum: {(M+H)*t = 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-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide,
‘ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
Yield: 82 % of theory,
30 CygHpgClNgO4 (533.1)

533/5
278/9

EKA mass spectrum: (M+H)*t

{(M+H+Na) ++

]



C24H24N60 (412 5) R wvalue: 0.76 (silica gel; dichloronethane/ethanol =
4:1) EKA mass spectrum (MrH)+ = 413 15 Exanple 143 1-Methyl -2 - [N [4 -
(N (2 - (2 -ethoxyethoxy) ethyloxy) -

car bonyl am di no) - phenyl ] - am nonet hyl ] - benzi m dazol -5-yl - carboxylic

aci d-N-(2-pyridyl)-N(2-ethoxycarbonyl et hylyz4g20 am de Prepared anal ogously
to Exanple 90 from 1-nethyl -2-[ N-(4-

am di nophenyl ) - agi agiEt hyh] - benzi m dazol - 5-yl - car boxyl i c

aci d- N-(2-pyridyT)- -ethoxycar bonyl et hyl ) -am de 25 hydrochl ori de and

di et hyl enegl ycol nonoet hyl ether chloroformate. Yield: 43 % of theory,
C34HA1IN707 (6591 8MeBhyyabu 4 50n { r t t hanol =
9:1) 30 EKA mass gEgctr% W R% fa éé%% g r3$5§¥3d1§£§%)%%%§gﬁﬁ Exanpl e
144 1- Met hyl - 2- ?ﬂ&{‘gm%#‘lﬂ o‘Bﬁ%’y’H R rhexyliie @gid-N-phenyl-N-

5-yl - car boxy i ¢ (2cé8hdkyta ABbliy] Ok )O-Ian(‘rdé) N'(2 5
et hoxycar bonyl et hyl ) - am de- hydr ochlorlde Prepar ed anal ogously to Exanple

25d from 1- met hyt—2—NA+4
Cyanopheny! ) - anPnep@rey | dndlogous Hiazm eapiplearoftion 1 -methyl -2~ [N- (4-

ﬁSHEOEngrPgrgglﬁid éé?éﬁ e TDnluﬁthg% amdgazﬁerg’dyil 6a§B8FY}ﬁ€0ry
C26H30N803 (502a‘6}dﬂi mgruel blr ﬂ%qtéxdxngmnylmwwﬂdﬁameabahgdebbhmonae
4:1) 10 and n-octyl chloroformate.

Yield: 34 % of 'theory,
C37HygNgO5 (654.8)
R value: 0.15 (silica gel; dichloromethane/ethanol = 19:1)

Ry

EKA mass spectrum: (M+H)+ = 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 l-methyl-2- [N-(4-
25 cyano-2—ethy1-phenyl)-aminomethyl]-benZimidazol-S-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)t = 527
(M+H+Na) ++ 275
(M+2H) ++ 264



15 EKA mass spectrum (MtH)+ = 503 (MtH+Na) ++ = 263 (M+2H) ++ = 252
Exanpl e 145 20 3-Methyl-2- [ (4-am di nophenyl) -thionethyl] -imdazo [4,
5-b] - pyridin-6-yl-carboxylic acid-N phenyl-N(2-
et hoxycar bonyl et hyl ) - am de- hydrochl ori de 25 Prepared anal ogously to Exanpl e
1 from 3-nethyl -2-[(4- cyanophenyl)thi onet lylq] - m dazo[ 4, 5- b] pyri di n-6-yl -
carboxylic acid-N phenyl - N- (2- et hoxycar bonyl et hyl )-am de, ethanolic
hydr ochl ori c ag%%&ggéggﬁé and anmoni um carbonate. 30 Yield: 88 % of
t heory, QC27H2 -63) Rf value: 0.23 (silica gel; ethyl
acet at e/ et hanol /amoni a = 50:45:5) EKA mass spectrum (MrH)+ = 517 35
(MrHENa) ++ = 270 Mighy1 Fxa Lfh0i d i -ami thyl] -benzimi -
3-Methyl -2-[N-(4-am inophgﬁiﬁg-aniﬁgﬁ%¥ﬁ§?f) gmlnome o % enzimidazol
i M dazo[ 4, 5- b] pyTY & FRERGHY LG Redd hengyilamidenaydroghloride
(2- et hoxycagbonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to
Exanple 1 from 3-nethyl-2-TN (4-
cyanophenyl ) - a ?ﬁﬁﬂﬁ%%ﬂﬁna%ﬂiﬁﬂﬁi?hF§-EFBVP#&iﬁ5§-§F°T0163?EB¥}F?C[N‘(4‘
aci d- N- phenyl - Ney(ahopitemydy cantioyreshiyll] - benzdeaidaebbaseyl cchyBorghlieri c
. . , _ o
aci'd, ethanol %%1dyﬁgﬂyﬂfgmﬁ§§p%Q%E%blgth9hgbcﬁgofg8faéES?rgthanol and
ammonium carbonate.
10 Yield: 63 % of theory,
C24Ho4NgO (412.5)
R, value: 0.76 (silica gel; dichloromethane/ethanol = 4:1)

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 Examplé 90 from l-methyl-2- [N- (4~
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -amide-

%&J 25 hydrochloride and diethyleneglycolmonoethylether
chloroformate. '
Yield: 43 % of theory,
C34Ha1N707 (659.8)
R, value: 0.56 (silica gel; dichloromethane/methanol = 9:1)

30 EKA mass spectrum: (M+H)* = 660
(M+H+Na) ++ = 341.7



C27H29N703 (499. 58) 15 Rf value: 0.20 (silica gel; ethyl
acet at e/ et hanol /ammoni a = 50:45:5) EKA nass spectrum (MH)+ = 500
(MtH+Na) ++ = 261.7 20 Exanpl e 147

3- Met hyl - 2-[ (4-am di nophenyl ) -thi onet hyl]- i m dazo[ 4,

5- b] pyri di n-6-yl - carboxyl i c acid-N-phenyl =N142 -

(2- hydr oxycar bonyl et hyl ) - am de- hydrochl ori de 25 Prepared anal ogously to

aamﬂerrmnggﬁﬁ%F$#(¢
am di nophenyl ) -thromethyT[-i m dazo(4, 5-b] pyri di n-6-yl- carboxylic
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de- hydrochl ori de and sodi um

hydr oxi de sol ut i1eMet 1Yueu@L (38 ami@k nbPRBAY1 (z%ﬁ%
val ue: 0.21 (SI|IC ;3 agg#atglgthano{/annonla (? %ﬁyqiégnass
spectrum (MH) ®? 4 B‘Y I’Wl\léf;l-d =N5{3-Rabhyl pyTasnk- 446 )5 N- (2-

3- Met hyl - 2- [N(éthwbaerbbawb):hym Ramedsyh drochlorlde

I m dazol[ 4, 5- b]pyrldln 6-yl - carboxyllc aC|d phenyl -

(2- hydr oxycar bony
Exanpl e 2 fronlQrﬁpahyﬁ-anpmegéuémy to Example 25d from 1 methyl 2 [N (4-

201 d- N phenyl | noT3RoPRBYLL - LEBARL Ay b AL genlss A e
hydr oxi de sol ut A8Ad- I\TréPdpysmdvibet h’emtyhoxmmwmmmaﬁa)de,

10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate. )
. _ Yield: 60 % of theory,
A Co6H30NgO3 (502.6)
R, value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)
15 EKA mass spectrum: (M+H)t = 503
(M+H+Na) *+ = 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-yl-
carboxylic acid-N-phenyl-N- (2-methoxycarbonylethyl) -amide,
ethanolic hydrochloric acid, ethanol and ammonium
carbonate.

30 Yield: 88 % of theory,
C27HogNgO3S (516.63)

R, value: 0.23 (silica gel; ethyl acetate/ethanol/ammonia

1

50:45:5)
EKA mass spectrum: (M+H)*t = 517
35 (M+H+Na) t+ = 270



15 R value: 0.19 (5| l'ica gel et hyl acetate/ethanol/amonia = 50:45:5)
EKA mass spectrum (M+H) + = 472 (MtNa) + = 494 (M+2Na) ++ = 258.6 20
Exanpl e 149 1- Met hyl - 2-[ N- (4-am di nophenyl ) - anm nonet hyl ] - benzi m dazol -
5-yl -sul phoni c aci d- N-phenyl - N- (2- et hoxycar bonyl ethyl) 25

am de- hydrochl ori de a) 43

1- Met hyl - 2FN- ( 4- cyanophenyl ) - am nonet hyl I - ben2| ni dazol - 5-yl -sul phoni c
aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl )- am de 30 2.54 g (6,2 mbl) of
3-ni tro-4-net hyl am no- benzenesul phoni c

aci d- N- phenyl - NExampieo¥46ar bonyl et hyl )-ani de were hydrogenated at room
tenperature under 5 bar hydrogen pressure over palladiunfcharcoal (10% in
a mxture of 75 m of ethanol and 75 ml of dichloronethane. The 35
resul ting cruded Makhyib-2- it H1amidHaarhensid saminemeshyl] -

aci d- N- phengl - Nt 2a££6 0xys-a ispwi @i -y 128480 &gqlbaﬁﬁadUR phenngﬁhwgf) of

phosphorus oxychl orjide, w thout i.f.ication :

N- ( 4- cyanophenyfl“)L iy V%?@’l%eld 'éﬁﬂ-d@h@yﬂ???bfler\%}% refluxed for two
hours. After <cooling to roomtenperature the reaction m xture was added
to about 70 ni | ol.ng a n.th wa he 5, exCes

phosphor us oxyc% (#&dﬂe& s"lllg)e{q%rs e%.o %ﬁ@mpéguht FHBX' éoi“ﬁﬂ%i %/éZN' (4-
neutral i sed w twmplcers;ddimmmmaé -amddaemt{&ast-bﬂipﬂiéenttny}s-vvi th 30
m of ethy}pacel gl nAfiEr t prodyct
was purified by coﬁfrin @arcol?a?g ?0(58 R‘étﬁﬁl(%SQ{-b %%%%ﬁf) amlge'

€thanolic hydrochlorlc ac1d ethanol and ammonium

] carbonate.
~ Yield: 82 % of theory,
Coq7HogN703 (499.58)

15 Ry value: 0.20 (silica gel; ethyl acetate/ethanol/ammonia =

50:45:5)
EKA mass spectrum: (M+H)*t = 500
(M+H+Na) *+ = 261.7

20 Example 147

3-Methyl-2-{(4-amidinophenyl) -thiomethyl] - _
imidazo[4,5-blpyridin-6-yl-carboxylic acid-N-phenyl-N-

Y, (2-hydroxycarbonylethyl) -amide-hydrochloride
Nor
s 25

Prepared analogously to Example 2 from 3-methyl-2-[(4-
amidinophenyl) -thiomethyl] -imidazo[4,5-b]l pyridin-6-yl-
carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.

30 Yield: 88 % of theory,
CogHogNgO3S (488.56)
R, value: 0.21 (silica gel; ethyl acetate/ethanol/ammonia =

50:45:5)

EKA mass spectrum: (M+H)t = 489

35 (M+Na)*+ = 511



10 cycl ohexane/ ethyl acetate = 2:3). Yield: 860 ng (26 8 k of theory)
Melting point: 188-191C C27H27N503S (517.6) R value: 0.52 (silica gel;

di chl or onet hane/ net hanol = 9:1) 15 EKA mass spectrum (M-H)+ = 518 (N%hb)
+ = 540 b) 1-Methyl-2-[ N (4-am di nophenyl)-am nonet hyl | -

benzi m dazol - 5-yl - sul phoni ¢ aci d- N-phenyl=N &0 _

(2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to Exanpl e
25d from 1-nmet hyl -2-[ N-(4- cyanophenyl ) -am nonet hyl ] - benz _

i m dazol - 5-yl - sul phoni ¢ aci d- N-phenyl - N-(2- et hoxycar bonyl et hyl ) - am de,
ethanolic hydrochloric acid, ethanol and anmmoni um carbonate. 25 Yield: 87
% of theory, Q@¥ Offp (534.6) Rp value: 0.13 (silica gel;

di chl oronet hane/ et hanol = 9:1) EKA nass spectrum (M-H)+ = 535 (MrH+Na) ++
= 279 30 Exanpl e 150

1- Met hyl - 2- BN- (%mwnaphsmyw aa:mamwﬂaﬂyh)baﬂ@hmnéeﬁghj 5-yl - sul phoni ¢

hy
ﬁfl(g gtﬁ})xgg;r bion%c?ag% bql')ds lf‘fi)?‘d’r(?c'm sragboxyids apidpirebenrhtByous!y

to Exanpl e 25d (2-cwdromtdatbohyfldtiyl) - -amide-hydrochloride
cyanophenyl ) - aninonethyl] benzinidazol 5-yl - sul phoni ¢ aci d-

P bal ) Aans Aa ethapnolic

l\l‘(l rTEt hyl pyrdLUI LI- yl)‘l\l‘ L CLIIU}\_y\.:(J.I bUII_yICLII_y[} T T—ores
hydrochl oric adREPPQﬁQQMﬂﬂaLQQ9U§¢WDmpuExampéebenﬁrem B%médhyfﬁhgﬁmﬁ(4heory,

10 amidinophenyl)-aminomethyl] -imidazo[4,5-blpyridin-6-yl1-
carboxylic aciq-N-phenyl-N—(2-ethbxycarbonylethyl)-amide-

hydrochloride and sodium hydroxide solution.

R Yield: 80 % of theory,
CosHygN703 (471.52)
15 R, value: 0.19 (silica gel; ethyl acetate/ethanol/ammonia =
| 50:45:5)
EKA mass spectrum: (M+H)*+ = 472
(M+Na)t* = 494
(M+2Na) ++ = 258.6
20
Example 149
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
v 5-yl-sulphonic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -
7

25 amide-hydrochloride

a) 1-Methyl-2 [N- (4-cyanophenyl) -aminomethyl] -benzimidazol -
5-yl-sulphonic acid-N-phenzl~N—gz—ethogzcarbonxlethxlz-

amide

30 2.54 g (6,2 mMol) of 3-nitro-4-methylamino-benzenesulphonic
acid-N—phenyl-N-(2-ethoxycarbonylethyl)-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,




C25H30N804S (538 6) Rf val ue: O. 09 (5| l'ica gel di chl or onet hane/ et hanol =
9:1) EKA mass spectrum ( MtH) + 539 10 Exarrpl e 151

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

5- (2. 3-di hydroi ndol - I -yl - sul phonyl ) - benzi m dazol e- 15 hydrochl ori de
Prepared anal ogously to Exanple 25d from-lamst hyl - 2-[ N-

(4- cyanophenyl ) - am nonet hyl ] - 5- (2. 3-di hydr oi ndol -1 -yl -

sul phonyl ) - benznardazal % and LttMy19! bF WQELO%PERBFﬁe%?)Q %f? ﬁlgga‘pgieand

anmoni um car bon Yi rca gel
di chi or onet han@ﬁ‘fﬁ%

% of theor
éﬂ%¢WEFtUG?4H?&NG@£éu64éof@r ENA hewss spekftem
(MEH) + = o 46% ﬁbol@hg“tEXﬁﬁnMEt eratufﬁ Fhebreagt;an mlxture was % %%IC
1- Met hyl - 2-[ N- I.n eny am_nome - benzi m daz
aci d- N- phenyl - &-% %‘%3’& d ggn?’ﬁéﬁﬁy?’)‘% %H‘Pgénﬁr %‘ﬂg §a %’a‘Fd@%‘ﬂs‘F@e
Exanmpl e 26 $r0|¢m:emst m)}nlosphorus oxychloride was destroyed The resulting
2-[N-(4-am di n | n n daz oni
aci[d-l(\l-phenyl %' o%%‘gar %B%?/.ﬁh%ﬁgﬁ) %%g}’dgoibdhf/é(ﬁb% %t}?l%“%trﬁl i um
hydr oxi de sol u@ PfaCt‘?FieIthre%t%ngs whobr 30 ®lL ofil echyD. £5et(aRea/.er spefﬂ%hase

RP-18 silica ge»apesetalaaealmb?/uaagg}weﬁe' thé 08riaé’ groddt RANP PR P0%

15 EKA mass spectru
pgy coTumn chromatography (100 g silica gel; eluant:

10 cyclohexane/ethyl acetate = 2:3).
| Yield: 860 mg (26.8 % of theory),
. Melting point: 188-191°C
= Co7Ho7N503S (517.6)
R, value: 0.52 (silica gel; dichloromethane/methanol = 9:1)

518
540

15 EKA mass spectrum: (M+H)+
(M+Na) *

b) 1-Methxl-2-|N—(4-amidinoghenzl)—aminomethxll-
benzimidazol-S-yl-sulphonic acid-N-phenyl -N-
20 (2-ethoxycarbonylethyl)-amide-hydrochloride

Prepared analogously to Example 25d 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.
N 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
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




(MtNa) + = 529 (NHZNa) ++ = 276 Exarrpl e 153 20
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - 5- (i soi ndol i n-

2-yl - sul phonyl ) - benzi m dazol - hydrochl ori de Prepared anal ogously to Exanpl e
25d from 1l-nmethyl 25 2-[N-(4-cyanophenyl)-am nonethyl].-5-(isoindolin-2-yl-
sul phonyl ) - benzi m dazol e and et hanolic hydreggl oric acid, ethanol and
ammoni um car bonate. Yield: 33 % of theory, Rf value: 0. 32 (silica gel ;

((j:\/lig gronzggagi/gﬁg&%@ ana%g%):us§9 %4E@§N893 S64%:8) 1 trgas-l_s SPRE MM
2-[2-(4- Ami di noﬁwem}xeewﬂw-]amqupmazwilh Helynrcedwﬁ-qu sulphonic acid-
aci d- N phenyl - Ny(-21etiae aRwh el byh ) - gy sle

4- et hyl - 3-ni tro- gg a?gg%gga sol ut?on ODY %$B8% conceﬁﬁitéiyi éﬂf@é
hydrochl oric acfd hydgpchinrift aaidd %ma}mﬂr@damﬂomm g (0.03

nol) of ethyl patbbnhaée were added dropwise with stirring at 5C 10 and

stirred for 1 h t cgQ in an ice-bath. After heating to anbient
t enperature thegﬁé%?ﬂréa gotﬂga ¥nto ice-water and extracted with et hyl

acetate. The or@aaHgoNgQaSa¢538mere washed wi th sodi um hydrogen carbonate
solution, dried and evaporated down. 15 Yield; 5.7 g (90 % of theory) Rf
val ue: 0.81 (sifc®@ (Qﬁi%%&é%%ycﬂéﬁ@%aﬁ@m%thinﬁlethan°l ="9:1)

EKA mass spectrum. (M+H)*+ = 539

10
Example 151

1-Methyl-2- [N- (4-amidinophenyl) ~aminomethyl] -
5-(2.3-dihydroindol-1-yl-sulphonyl) -benzimidazole-
15 hydrochloride

Prepared analogously to Example 25d from 1-methyl-2- [N-

(4-cyanophenyl)4aminomethyl]—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/methanocl = 4:1)

C24H24N602S (460.6)

J EKA mass spectrum: (M+H)* = 461
25



b. Methyl 4-(2-dinethylam novinyl)-3-nitro-benzoate 20 1.0 g (4.8 mmol ) of
ethyl 4-nethyl-3-nitro-benzoate, 0.74 g (6.2 mmol) of dinethylformam de
di ret hyl acetal and 2 m of dinethylformam de were heated to 140C with
stirring for 3 hours. Then the solvent was distilled off and the crude
product thus obtained was reacted w thout-ahg7further 25 purification.
Yield: 1.2 g (100 % of theory), Rf value: 0.54 (silica gel, ethyl

acet at e/ cycl ohergafpte i53) 30 c. Methyl 4-fornyl-3-nitro-benzoate 1.2 g
(4.8 mol) of nethyl 4- (2-dinethylam novinyl) -3- nitro-benzoate were

di ssolved in 120 m of tetrahydrofuran/water (1:1) and after the addition
of 3.0 g (14.31pMekthydf 2sdni-ym-anidpeoplceyE) el mond iHye Waserdh msitdd 2k -

for 20 hours at caghi r eg_.he suspepsi.on. was then dil yt W t h
wat er and met hyFeﬂg %ﬂ?B#‘.Sggga%%%@t%%’t‘iﬁs%{?%QWY&?&%&W%%%TM
conbi ned or dani 8mid9 extracts were washed with sodi um hydrogen carbonate
sol uti on, dri ed—eRt—evapet-ai-ce—covi e = TRV VoY S-S STV T2 o] SaVa TR~V Y aY-Ya Mifa
silica gel and eluted with ethyl acetate/cyclohexane (1:3). 5 Yield: 0.6 g
(63 % of theoryPrepared| aralOg63slyiteo Exapdle eehiroacat-aled/tsylc! ohexane =
1:1) d. Methyl 3-AFnpe-4- Qgp%o_ sl uti.on of 25 m .of
et hanol / gl aci al é%a’ct:\lg]t ?gé%‘%g;mv@é%r )2: : %m%%ﬁdd%gglzd%%d%zé. ] Rﬂbl ) of
met hyl 4-for ny| S8lpheRie- aehd ot pheny-Ny z%ﬁmqma)rb@hﬂlﬁ@rhyﬂdmd@ﬁd
0.01 ni of 100NCRPAFSERToPYEE O4Hd OSSP IHY AUk ildee JHIGEYR .

Yield: 24 % of theory,

Rf value: 0.55 (Reverse-Phase RP-18 silica gel; methanol/5%

saline solution = 3:2)
CosHogNgO4S (506.6)
15 EKA mass spectrum: (M+H)* = 507
(M+Na) t+ = 529
(M+2Na) ++ = 276
Example 153
20
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -5- (isoindolin-
2-yl-sulphonyl) -benzimidazol-hydrochloride
s Prepared analogously to Example 25d from 1-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 Cp4HoygNgO5S (460.6)

EKA mass spectrum: (M+H)*t = 461



was refluxed with stlrrlng for 15 mnutes. Then the iron 15 was separated
off, the solution was diluted with water and extracted wth nethyl ene
chloride. The combi ned organic extracts were washed with water, dried and
evaporated down. Yield: 0.3 g (58 %of theory), 20 Rf value: 0.74 (silica
gel, nethylene chloride/nmethanol = 9.5:0-54&.~ Mt hyl

3-[ 3-(4-cyanophenyl ) - propi onyl am no] - 4-fornyl - benzoate 25 1.0 g (5.6 nmol)
of methyl 3-ani pRadpfier mgh- benzoate and 1.1 g (5.6 nmol) of

4- cyanophenyi propionic acid chloride were dissolved in 50 mM of nethyl ene
chloride and after the addition of 0.7 g (5.6 mmol) of

N-et hyl - di i sopr @pyRarf# Akmidhrophehyl - ey S - du i8th Zolli n24 -RauEs ribxgriicent

30 tenperature. Dyl t dwth sodlu ar.bon
sol ution, the conggned ogﬁgneﬁ Lfi?§h8§¥%&§%a Jﬁxg gﬁgﬁngQFQH%EGWﬁde
The resi due Swas chronatoqraohed _on S|I|ca gel and eluted with ethyl

acet at e/ cycl ohexangep i §)me % of theory), Rf value:

0.60 (silica gel, € <= ) f. Methyl
2-[2- (4- cyanoph"e‘ﬂy?)S%%‘h’ywnoﬁﬁ r?az“b]l |crfe @nm@%?ﬁabydsochﬁoy(zlaelmmi

of ethyl 3-[3-(4-fYaeppheivedtraad ANEHRARO LA 0Lyl 5beh2e3t fo 5‘0' %0 m
pressure vesse

of nethanolic ilon were agitated in a

hours. Then théggﬁggéﬁﬁt?ié&?ﬁ%anqQNf qﬂ%@“ﬁ§§|H&§hmﬁ§lr€hnﬁnﬁtogfﬁphed
on silica gel ol estderkdifdr rmtﬁudzemmlll@t%b@rlllelg eaAnhAl NEAObAthO Affer
met hanol . heating to ambient temperature the mixture was poured onto

ice-water and extracted with ethyl acetate. The organic
I extracts were washed with sodium hydrogen carbonate
solution, dried and evaporated down.
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

Ko 25 purification.

Yield: 1.2 g (100 % of theory),
Rf value: 0.54 (silica gel, ethyl acetate/cyclohexane =

1:1)

30 c. 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



Yield: 0.35 g (62 1 of theory) Rf value: 0.38 (silica gel, ethyl
acet at e/ cycl ohexane = 1:1) 15 g.

2-f 2- (4- Cyanophenyl ) - et hyl | - qui nazol i n-7-carboxylic acid O. 3 g (0.94 mol)
of nmethyl 2- [2- (4-cyanophenyl) -ethyl] - quinazoline-7-carboxylate were
dissolved in 4.7 m of iN |ithium hydroxi d49selution and 4 ml of
tetrahydrofuran and stirred for 3 hours at anbient tenperature. Then 4.7
mM of 20 iN hydarnmﬁradﬂs et Gvadied aﬁdﬁdseaciuhhﬁyaresﬁéhecwsoﬁ&'téred for

30 m nutes. The uct pJ.eci ed was sucti.on tered, washed with
water and dri erqu‘ﬂ ‘ga(’%(t)ﬁvfpé’fraftﬁ oPPY™ - RENGaFEELARE 1WRE| | j ca

gel, ethyl acekﬂmmdmandgﬁaphENEOH kil)Yica?gell. and eluted with ethyl

2- [2 (4- Cyanop naz Lig<7-yl- carboxylrc

aci d- N- phenyl - %ﬁ%ﬁ chg%hg%%nélq h§ ) amde 0.4 g (1.3 mmol) of 2- [2-
(4- cyanopheﬁylﬂiee@hyDIG Qo(éarﬁapdltheorydarboxylrc acid and 5 nl of

t hi onyl chl ori .Stgl 1ghe I; nu n

chl ori de was d?%f?%?@% onthﬂgl?éS? ghmaSEQYsso?QE%tgy89Ci$ﬁ %%%% *
chloride, mxed:a)th 0.24 g (1.3 mwol) of nmethyl
3-(N—pheny|anino)<propionate and 0.22 m of (1.3 nmml) of 35

N- et hyl di i sopropyl am ne and stirred for 18 hours at anbi ent tenperature.

Aft er evapor at don 3 inot-4rfo residue was

chr omat ogrephegs0 el fa ut,ed [
contarnrndﬁ? %?ﬁe?h%ﬁgh%aggebg 25 ﬁi 8f§%wh£ ??%%%% é?ﬁg%J%?&d/w%Fer
(silica gel, né?h?léhewéﬁﬁoﬁﬁééﬂnﬁtﬁaﬁo 29 gmglﬁ)of methyl 4-formyl-3-

2-[2-(4-Am di napbesybeneblyk] - qURNGZ 01 N4 "mitb1 L a6 HOX¥Fb® powder and
hd 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 '
et 25 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)



aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl oride 10 230 ng (0.5
mmol ) of 2- [2- (4-cyanophenyl) -ethyl] quinazolin-7-yl-carboxylic

aci d- N- phenyl - N-(2-met hoxycar bonyl et hyl) -am de were stirred in 30 m of
saturated ethanolic hydrochloric acid for 8 _hours at anbient tenperature.
Then the nixture was evaporated to 15 dryned8% n vacuo, the residue was
taken up in 20 M of ethanol, conbined with 0.5 g (5.0 mmol) of anmoni um
carbonate and stirred overnight at anbient tenperature. After evaporation

of the solvent #hematwegd BLGIUGH [o) d silica gel and
el uted with methyl ene 9%0 cﬂl oﬁ‘i d‘é?é?ﬁéﬁ%?f’?&;%ﬁm e‘F"gi}‘aﬁR}W ?g‘g % of
t heory), Rf val §&IL28: 1 ' ylene chloride/ethanol = 4:1)
C29H29N503 (495.59) 25 Mass spectrum (MtH)+ = 496 Exanple 155

1- Met hyl - 2- -am_di h - ani thyl]-b imd | - 30
A T R U TR
hydr oxycar bonyl proplpngirasinoPr ¢ pfoety Bricdogeutsd Yard X PIF 2Reth=@B1ic
acl 0\ (1 et ny ot SoTGPYER o Erag e hp LRSS vadalr o 53 ¢
ani de- hydr ochl ohPHESanghendtben sglivert deasalidtiidied ©Ff, Yhel desiBu¥ ebhs

theory, C23H26NSRASMARIGrEdnEl @l 465 4 ver RPhase.silica.qgel
RP-18. met hanol + S%égl iﬁ%e so?utﬁﬁ%%(&%%acgsag%& ™ %h Wgylggef’ll
10 chloride containing 0 to 1 % methanol.
Yield: 0.35 g (62 % of theory),
Rf value: 0.38 (gilica gel, ethyl acetate/cyclohexane =

R 1:1)

15 g. 2-12- (4-Cyanophenyl) -ethyl] -quinazolin-7-carboxvlic 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)

s 25
h. 2-[2-(4—Cyanopheny1)-ethyl]—quinazolin—7—yl—carboxylic

acid—N-ghenyl-N-12-metho§xcarbonz1ethylz-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



(MtNa) + = 533 (Mr2Na) ++ = 278 Exanple 156 10

1- Met hyl - 2- (N- (3-am di no- pyri di n-6-yl)-am nonet hyl ] -

benzi m dazol - 5-yl - carboxyl i c aci d-N-(2-pyridyl)-
N- ( 2- et hoxycar bonyl et hyl ) - am de- hydr ochl ori

15 a)

3-[(N-tert.Butoxycarbonyl - am no) acet yl am no]] =~ 4- et hyl ani no- benzoi c
aci d-N-(2- pyri dﬁl )- . N-(2-ethoxycarbonyl et hyl)-am de 20_19.2 g (0.11 nol)

N-tert. butyl ox

YO 18 TRk rapheshiope #lildce7gedt aga eluted with

di met hyl f or manimiec hyli exesl hIdr e Zdhtdihihly M0%) mekhanol.
O benzotri azol al%ﬁ%iea mN' N_-_tetr %‘t h)él lfI’OI’lI umtetrafluoroborate, 11.0
g of triethyl a r$ P1F SPIFY +3- ani no- 4- met hyl 25

am no- benzoi c Rf drdlye: pyrd4y{9ilNda? getlhoxetaybengl ehlipkridednedhandd =
stirred for

was ni xed wet
precipitate formed was filtered off, washed with water, dried and

recrystallised 30 fr t hyl. acetate with the addition of actjvated )

charcoal . Yiel'd: _9%']5&9' 0083“3@{\3'& ?f}‘YQS%éN%@l%EQ@‘S -grrbgrydic
0.55 (silica gaci -0 (Or-iedt ambbnyletByl) -3hideibddrbehloride
1- Met hyl -2-(N-tert. but oxycar bonyl - am nonet hyl ) -

benzi m dazol - 5-yl - carboxylic acid-N-(2-pvridyl)-
N- ( 2- et hox¥@ar 33y Imst HyAl.)>- mmicdd of 2-[2-(4-cyanophenyl)-ethyl] -

15

20

25

30

35

2

hours at anbient tenperature. Then the reaction solution

.5
h%% of ice water and stirred for 2 hours. The grey.

quinazolin-7-yl-carboxylic¢ acid-N-phenyl-
N-(2-methoxycarbonylethy1f—amide were stirred in 30 ml of
saturated ethanolic hydrochloric acid for 8 hours at
ambient temperature. Then the mixture was evaporated to
dryness in vacuo, the residue 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
chloride/ethanol (4:1).

Yield: 100 mg (39 % of theory),

Rf value: 0.5 (silica gel, methylene chloride/ethanol =
4:1)

Co2gHogNs5O3 (495.59)

Mass spectrum: (M+H)* = 496

Example 155

1-Methyl-2-[N- (4-amidinophenyl) -aminomethyl] -benzimidazol -
- 5-yl-sulphonic acid-N- (1-methylpyrazol-4-yl)-N-(2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from 1-methyl-2-[N-(4-
amidinophenyl) -aminomethyl] -benzimidazol-5-yl-sulphonic
acid-N- (1-methylpyrazol-4-yl) -N- (2-ethoxycarbonylethyl) -
amide-hydrochloride and sodium hydroxide solution.

of



10.0 g (0.02 rml) of 3- [(N—tert butoxycarbonyl 5 am no)
acetylanlno} 4- et hyl am no- benzoi ¢ aci d-
N-(2-pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de were dissolved in 50 m of
gl acial acetic acid and refluxed for one hour. Then the sol vent was
distilled off, the residue was nixed withlP@e water and adjusted to pH 8
by the 10 addition of 2N amonia. After extraction three tinmes wth ethyl
acetate the conlielstr Agydniaf pliwsey . were washed with saline solution and
dried over SOdI ﬁu%%ﬁ fot%r evaporation of the solvent the crude
product was e nS|I|ca gel, eluting first wth nethyl ene 15
chl ori de, then le tvalmet hyd .G3e (Reveriseed Maaoblaﬁiealgeannp (25:dethdhel +
desired fractions were conhined and evaporated down. Yield: 5.85 g (61t
of theory), Cﬁ—@ﬁ@éﬁa EPBEP™0 Rf value: 0.70 (silica gel; methylene
chl ori de/ et gang ) -

1- Met hyl - gm nonet a%sl SRz a'zo(M- g—vl -car-bg%f/'l ic acid-N(2

pyridyl) - N-(2 et hoxycar bonyl et hyl ) -(aiNd¢ +25 tr 6BBuoracetate 4.81 g (0. 10
nmol ) of 1-methyl-2-(N-tert.butoxycarbon

am nonet hyl ) - benzi ni dazol - 5-yl - car 8 Hkﬂ“)éé“ﬁc‘ﬁd”e
N-(2-pyridyl)-N-(2-ethoxycarbonyl ethyl)-am de were dissolved in 25 m of
nmet hyl ene chIoEQde,;niﬁgg with 5 m 30 of trifluoroacetic acid and stirred
for 5 hours at nperature. Then the sol vent was evaporated off
and the rx8idue was stirred with ether. The crystals thus forned were

s ooroans0s (aMRER-LD RNSLaRdi 6! B dhhleiyD) Tanthdfbtf e - L heory).

35 C20H23N503
& benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl) -
N- (2-ethoxycarbonylethyl) -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-1l-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),

CosH33N50 (499.6)
Rf value: 0.55 (silica gel; methylene chloride/ethanol =

19:1)
35



Rf value: 0.18 (silica gel; methylene chloride/ethanol = 9:1) 154 d)
1-Methyl-2- [N (3-cyan-pyridin-6-yl) -am nonethyll -

benzi m dazol - 5-yl - carboxyl i c acid-N-(2-pyridyl)-

N ( 2- et hoxycar bonyl ethyl)-amde -5 1.5 g (3.25 mmol) of

1- net hyl - 2- am nonet hyl - benzi m dazol - 5-yl= é%?%dellc acid-N-(2-pyridyl)-
N-(2- ethoxycarbonylethyl) an1de trlfluoracetate wer e stlrred into 10 m of
N- et hyl - di i soprbpylaMenhyl [t esact- . GO R o by
addi tion of 720b€ﬂz1ﬁ§d§§oim§| ; SR H g the reaction

m xture was heate rent
t enper at ure and the pH was adjusted to

4 by the additi Qﬂ of 1N) h(yﬁlr@@m ng c 3].5[ @;uggﬁnq,uttf&g(y@hybghglwas extracted
3times with eth cetate The corrblcg"M or, anlc phases ife washed with

sal i ne sol uth on? hﬂo aeety LRminelod 1A berzgic @¢dforation of the
sol vent the cruﬂe(p;pﬁwﬁdympsuchu{éﬁﬁdxyuaﬁbmiym@cﬁylncamgab wekdting first

th nethyl 20 d t.h hiori defet hanol _(25: 1
and (10 1) - Trafeadiyel .50 b e nab i Aol Lo Aot B L StB LOT
Yield: 1.05 g (&% ahmrtrretwy)t;he mmmmza@&asa)xusdwafﬁ sphet rasidasH) +
= 284 ) 1M |

e) ”\¥+ Car%)(f/\ffﬂl dj o w@ﬁr(éfd'aﬁkcﬁ 3@3%&%”%%&% by the

benzi m dazol - Ic acid
N- ( 2- et hoxy-®ar bR¥Ji iRy | 9f a?ﬁfoﬁémw@raocmf&qrd@xwapﬁéear shreaatsgeasvitho
Exanmpl e 25d frogtHylveddetatds [thhd Fombined organic phases were washed with

saline solution and dried over sodium sulphate. After

7 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 combined and evaporated
down. '
Yield: 5.85 g (61 % of theory),
Cy5H31N505 (481.6)

20 Rg value: 0.70 (silica gel; methylene chloride/ethanol =

9:1)

¢) 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 CgoHp3NgO3 (381.4)
Rf value: 0.18 (silica gel; methylene chloride/ethanol =

9:1)



cyano- pyri di n-6-yl)-am nonet hyl ] - benzi m dazol -5-yl - carboxylic

aci d-N- (2-pyridyl)-N(2-ethoxycarbonyl ethyl)- am de and et hanolic
hydrochl ori ¢ acid, ethanol and amoni um carbonate. 35 Yield: 38 s of

t heory, C28H28NB03 (500.6) - 155 - Mass spectrum (M-H)+ = 501 Exanpl e 157
5 1- Met hyl - 2-[ N- (4- ami di nophenyl ) ami nomethyf- i'ndol - 5-yl - carboxylic

aci d- N- phenyl - N- ( 2- net hoxycar bonyl et hyl ) -am de- hydroi odi de a)

4-Ni tro-benzoi c aci d-N-phenyl -N-(2 10 net hoxycarbonyl ethyl)am de 16.7 g

(0.1 nol) of 4-q) ty-ghanzai-o oGt nbebggga_d;nL@-%@Q-%;ﬁémé*e%'gf}bj'-
chloride and 3 _.drops ,of dimet or ram ge or ar . [ _ | vent
had been disti |9$£@¥3Méﬁa%&él" A oxylde geddo¥r ({apvnidy¥b) ved in 150 n

of 15 tetrahydnbf (I-athrnecadtehydiedpyisean@da sol ution of 18 g (0.1 nol)
of N—(2-net§oxycarbony|ethyl)aniIine In 250 mM of tetrahydrofuran and 42
m 0.3 nol)~of triethylamne. After being stirred for one hour at anbient
tenperature thd .5 ead3i.@% mmol uref\/\/aa—uhbthyﬂzdzmhhhnaﬁétnitl%?}ﬁm{icll@ﬁéla’;]ed
20 and washed 2Zx Wi . Of %sabipe sgQlution. After the solvent ha
been distill ed%of))fM ?r%‘&%%%ﬂlé’sfﬁéé %iﬁ?o 6§¥g%hed (silica gel; nethylene
chl oride) a yeN-dw-eghoxygarbonylestybhi-anideonrftudracétate werd d: 32.6 ¢
(100 % of theoky)iyr@a Rht¥ah@en10087nl Sthi/f2a98k %{
chIoride/nethanoII; 56:1) b 21Aﬁ?no-%en¥oic ac?%é§§ %§%§§r€?€pheated

10 to 100°C for 15 minutes. After the addition of 720 mg

(5.25 mmol) of 2-chloro-5-cyano-pyridine the reaction

mixture was heated to 125°C for 2 hours. After cooling to
N _ ambient temperature and stirring with about 20 ml of water,
the pH was adjusted to 4 by the addition of 1N hydrochloric
15 acid and the mixture was extracted 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),
CogHas5N70 (483.6)

s 25 Mass spectrum: (M+H)* = 484

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)



met hoxycar bonyl ethyl )am de 30 22 g (67 mml) of 4-nitro-benzoic
aci d- N- phenyl - N- (2 net hoxycar bonyl et hyl ) -am de were hydrogenated in 500 m
of nmethanol with 2 g of 10% pal | adium on charcoal at 3 bar hydrogen
pressure for 3 hours. After filtration and distillation of the solvent the
reaction mxture was washed 35 with 100 nf ¥5ether and the white
crystalline product was further reacted directly. 156 - Yield: 18.6 g (94
% of theory), Riad¥al BpecOrdf:(smiira gedg1 nethyl ene chloride/ et hanol =
19:1) 5 c) 2-Methyl-3-thionethyl-indol-5-yl-carboxylic acid-N

phenyl - N- ( 2- met hoxycar bonyl ethyl )-am de 26.8 g (91 mmol) of

4- am no- benzoi cEzamglél phenyl - N- (2- net hoxycar bonyl et hyl ) am de were

di ssolved in 500 M of nmethylene chloride, cooled to -70C and m xed within
30 10 minutes with freshly prepared tert. butyl hypochlorite (M J. Mntz et
al ., O gani & SyhtMethyl-ZollN- (¥oamidingphanydgminoned hyilit-indodas -yili-r r ed
for 2 hours at - 46 4 Pl ) gﬂgjgw ' i i
of nethyl ene chf%?%{e‘gfg\g?eg% elg %l&op insﬁe) %ﬁﬁﬁ n 1l %ﬂ?gg’g}%&%ﬁ%t ?Fn?ilgr?g

15 was continueBYfspiadidether 1.5 hours. Then 12.7 m (9.1 g, 91 mml) of
triethylamne in 25 m of nethylene chloride were added. The m xture was

left for 30 mnufes af_-/8C _ang tnen sl o rmed 10 anbl ent tenperature

over ni ght . Aft%i %EgHFﬁ%ﬂ@ﬁﬁgéﬁ%#¥ﬁ4§@L#££%¥H$¥Fé?tthe organi ¢ phase 20

was separatied ométhodydarieoniil éthyDdimidesul phate. After renoval of the

sol vent in vacug,.a,whi rphous subst e_1s ohtain f - .

purification byfgh?o%agggfgﬁﬁg (%fli%%fl%ﬁﬁéeQﬁﬁ%ﬁ gége %%5 p%??% 5&%\épher

= 2:8to 3:7). 50 ml of thionyl chloride and 3 drops of dimethylformamide
e for 1 hour. After the solvent had been distilled off in

vacuo the crude product was dissolved in 150 ml of

15 tetrahydrofuran and added dropwise to a solution of 18 g
(0.1 mol) of N-(2-methoxycarbonylethyl)aniline in 250 ml
of tetrahydrofuran and 42 ml 0.3 mol) of triethylamine.
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),
S 25 Rf 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.



Yield: 24.1 g (69 t of theory), 25 Rf value: 0.58 (silica gel; ethyl
acetate/petroleumether = 1:1) C21H22N203S (382.49) Mass spectrum (M +
= 382 157 d) 1-tert-Butoxycarbonyl-2-nethyl-indol-5-yl-carboxylic

aci d- N-phenyl - N- (2- met hoxycar bonyl et hyl ) - a 8.9 g (23 mmol) of

2- Met hyl - 3-t hi onet hyl -i ndol - 5-yl - carboxyl i

aci d- N- phenyl - N- (2- et hoxycar bonyl et hyl ) -am de 5 were di ssol ved in 600 m
of ethanol, mx’@dal/ﬁthl%b%ﬁ ESD) Wﬁ)ftw ni ckel and stirred for 2 hours
at anbient terng, r@élti@ (@pd opPUsi 34 e lP. %etﬁ%i%%”cﬁ&o%hde/@&ﬂaﬂbi

Synt hesi s Col | . 6, page 601). Then the m Xture was iltered and the
solvent elim nal%dlh n vacuo. The crude 10 product thus obt ained (8 g) was
di ssolved in 200 ml of absolute tetrahydrofuran, m xed W|th 150 ng of

di met hyl am nopyridine and 6.84 g (32 mmol ) of di-tert.butyl - pyrocarbonate
and stirredSf orcR. - Nefihyl =t - Hoometisn timsdols§-ydnearkexi é?. préd-8rf in

vacuo and the %n&wwmdmmé@ma&tﬂdﬂﬂth)camaat ography (silica gel,

et hyl acetate/petrol eum et Yi el eqr Rf

Val le: 040" (114 <h Gel o W) Rt A-BMSEr-FrEaRiE: Agta- Naphpnyb ) (2-

2-1N-(4- q/anophc&nﬁdmarmmiyhédhymwl& wereadthesyplived in 500 ml of

aci d- N- phenyl t hox | et hyl d

1-tert. but oxycgk%t%’r}'rﬁlerbe éi‘fclh Illl-dléxd(ﬁolg’ée) g‘caregoéy?mg &&xggnw}‘tﬁln 30

aci d- N- phen@| - Mirrtrest h@qh:mwyelplxplp)ared%:ﬁ‘tabudylhgpeczhlssntee((iML nd80

m  of Carbon‘“ﬁﬂﬁ%ﬁ”éﬁ'é%%, Organic Synthesis, Coll. Vol. 5, page 184).
The mixture was stirred for 2 hours at -70°C, then 9.46 g

(S5 (91 mmol) of methylthioacetone in 40 ml of methylene

chloride were added dropwise within 10 minutes and stirring
15 was continued for a further 1.5 hours. Then 12.7 ml (9.1 g,
91 mmol) of triethylamine in 25 ml of methylene chloride
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
is obtained after purification by chromatography (silica
gel; ethyl acetate/petroleum ether = 2:8 to 3:7).
Yield: 24.1 g (69 % of theory),
& 25 Rf value: 0.58 (silica gel; ethyl acetate/petroleum ether =
1:1)
C21HoN203S (382.49)

Mass spectrum: (M)* = 382



mxed wth 1.5 ¢ (8 4 mml) of N-brono-succinimde and 20 ng of
azobi si sobutyronitrile and refluxed for 2.5 hours. Then the still warm
solution was filtered, the filtrate obtained was washed with saturated
sodi um hydrogen 30 carbonate solution and dried with sodi um sul phate. After
distillation of the solvent the crude pro'du.i'cst7 was dissolved in 30 m of
N- et hyl - d||soproPyI atr;n ne, mxed vmth 1. Ozg (8 mml ) of 4- - am nobenzonltrlle

and refl uxed fof @8 XRONM arboxydig
resi due 35 obt ajned-Nash ifﬂrﬁ hb/etq{H HHRARY heSh Ligpd ggel et hyl
: : . 0 ' of theory),

acetate/ petrol eumether = 1 0_1.1). - Yield: 1I.T g
Rf value: 0.21 s?l?czzﬁemmoje)tr@/‘f dedlehwisérthionetbyheindol151yls

1- l\/gt Rﬁll h2 [N (éafbomm&)aamyd bmftﬂmﬂmﬁn-wmmigmmbkycam@gyieyhywuggmg| c
acl en roon \ e
2- [I\I-(4pcya#oph‘§‘%§?) ?\%ﬁ%‘?iy‘r’} Ano %f mh&i‘rot%x{?‘ll?‘&g wsth 2hbud

aci d- N phenyl I\HQ mgtdsm’))dgmxbmﬂ;d}aimﬁn)d ]sgtlamede foer @ Hbi;ssl aedamgléﬁtmm
of xyl ene, 4 0 t ate.and 0.5

of (3.3 mml) o?‘%reﬁg? ¢ ?ar]\ r?go‘;qiyh)&r?atpe@;n E}‘ é ggr‘ 4Oﬁ%ﬁ?§

Then the sane a$m¢h1%5 Ciﬁeﬂtlasﬂle ®ar Paget 6 0and W‘Benythetmh-uemeeummbonate '
were added a sefﬂwefé&r%@al%ﬂé%dw&tnw %ﬂﬁm&&&%h%@ ve&ﬂ#@{é{rra t was

filtered and washed with acetone. After concentrati on o f he e thus
obt ai ned, 10he peEsdutte wHisiokshiwes (8 iof)i edsbdisbobwatiognaphy wbidfca

gel ; ethyl acet %%]ﬁ;ﬂqr 4 e% T yl at ed i ndol e

obt ai ned (yi el dﬁg&éﬂg t otfufﬁ}lt’hén%% %ghdfﬂgggﬂi@eég in 20 mM of

pyr| di ne and md@é@ptmxlramlnopyrldlne and 6.84 g (32 mmol) of di-tert.butyl
=7 pyrocarbonate and stirred for 2.5 hours 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 gei; 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 (silica gel; ethyl
acetate/petroleum ether = 1:4 to 1:1).



0.67 m (1 37 nnDI) of trlethylan1ne Then hydrogen sul phide gas was

I ntroduced into the solution thus obtained. After 4.5 days nitrogen was
passed through the reaction solution for 30 m nutes, the solvent was
distilled 25 off and the residue: obtalned S purified by chromatography
(silica gel; nethylene chloride/ethanol to 98:2). Yield: 0.30 g (43 *
of theory), C28H28N403S (500. 62) EKA nass spectrun1 (MtH)+ = 501 30

(M:Na) + = 523 gf)leil-d\/Etlmﬂl -3¢ M ofnitdiedapiienvl ) ani nonet hyl ] -i ndol - 5-yl -

car boxyl i c aci g QMY -d\-12- RO e borehet hykktabk by e ehodi Her 32
0.30 g (0.60 ) of 1- nethylﬂg' N—(%%thloca?gannyl) ¢ﬁgﬁy G i

am nonet hyl ] -i ricdl)- 5-yl - carboxyllc aci d- N- phenyl -

N- ( 2- met hoxycar bonyl et hyl ) -am de were dissolved in 20 m of 159 acetone.

together with 0.75 Q}Z nnDI) of nethyl |od|de and stlrred for_2 hours
at anbi ent Penfer diaMa d4-¢hipsagrba dyapinomehydbh-crude

product was stij{fd - §J¥¥ﬂda¥bdﬂwhﬁc1a%1a gtpﬁggmeNnugcetate in 12 m of
et hanol 5 and b_{ oT nethylene chlorlge for 20 hours at 40C. The solvent

was distilled obtained was purified by
chromat ogr aphy 1(.$ Ig C@ @e|mmdmt bl erdN-qhl-evadephehghpaminSméthpl N- J'I.x)ldol—

el 59 00 of Shaon  AQ CURNPE (Ao (BT ety 02 sulag, 00
spectrum 10kHamideisereldibsmiyed 15860 ml of xylene, mixed with 0.45 g
(3.3 mmol) of potassium carbonate and 0.5 ml of (3.3 mmol)
of methyl p-toluenesulphonate and refluxed for 4 hours.
e Then the same amounts of potassium carbonate 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 ml1 (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

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),
C28H28N403S (500.62)

EKA mass spectrum: (M+H)* = 501
30 (M+Na)t+ = 523

carboxvylic 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-methoxycarbony1ethyl)—amide were dissolved in 20 ml of



1-thhy| 2- [N—(4 an1d|nophenyl)an1nonethy|]

t hi eno[ 2. 3-d] i m dazol - 5-y1-carboxylic acid-N phenyl - N-(2-

et hoxycar bonyl et hyl ) - am de- hydrochl oride 20 a) |m noethyl methoxyacetate
hydrochl ori de A solution of 35.5 g (0.50 nol) of nethoxyacetonitrile in 29
m (23 g, 0.50 nmol) of ethanol and 30 m ofladsolute diethylether was
cooled to OC and over 1 hour 22.5 g ~-~ 25 (0.62 nol) of hydrogen chloride
gas was i ntrodusedtonki tsgethewawﬂShtmeﬂenﬁll 0{12 h@mdInt rdiducﬁtétmyloflo@qaet he

reaction produgfgc | § u l.ef e t reC|p|ta

of diethyl et hers%/\l/eréi{ggggg g ?hféo%%- ourI IR Bﬁeé'% T?’@lr‘eggﬁff
30 Yield: 66.4 50486n¢68ﬁ5tﬁééty}ledN@fi|¢@ﬂ[nheucruﬂE%ptbﬂﬁctbyas stirred
4- Hydr oxymet hvl +8gERRLBOYY ARt %geg g (0. )
of i mnoethyl 35 <‘Fr’wst h%xyaggtﬁa?gbh%n%ggﬁ orlﬁﬁhrgl (1?0 @51 % f%ganoll
di hydr oxyacet on8"@nd 80K methyiene chinmiia fan ZrOeioM @t @8CCf.ofha

hours in a stirgselivant oghavei st i Pl &y eSSl r g
P. Dziuron et al. Arch. Pharm 307, 1974ﬁ1gk%%%3¥ﬁﬁkg%% ﬁ%ﬁ%ﬁ%&n?gEEXnka
el i m nated and ¥&9 mrbfletﬂrebﬁwmnaﬁﬂgrapiar vierid izddgetl ; Thetihipll bae
precipitate for@Eﬂory\@é/éﬁMﬁéfd_Ojfl ?Q washed with nethyl ene chloride.
The 5 filtrate was, eva orate down an he reS|due obt ai ned was purified
by chronatograb%§e¥%f n¥ UPF BARRREY met hyl ene  chl ori de/ et hanol = 90: 10 to
85:15). Yiald: @HgH, g@jl tams . ggyeory) Rf value: 0.43 (silica gel;

met hyl ene chlorlde/ethanol =
Rf value: 0.20, (5111ca gel; methylene chloride/ethanol =

o 4:1 + 1 drop of acetic acid)

EKA mass spectrum: (M+H)+ = 484

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) Iminoethyl 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-methoxymethvl-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



C6H10N202 (142.20) Mass spectrum (M + = 142 c) _
4- Hvdr oxviret hy1- 2- met hoxynet hvl -i - nethyl -im dazole as a 15 1:1 mxture
wi t h 5- hydroxynet hyl - 2- met hoxynet hyl - 1- met hyl - i m dazole A m xture of 7.1 g
(50 mmol ) of 4-hydroxynet hyl - 2- nethoxynethylln1dazole 3.0 g (53 nmol ) of
powdered potassi um hydroxide and 3.4 ni <(@895-mmol) of nethyl iodjde 20
was heated to 50Cin 100 m of dinethylformam de for 4 hours (anal ogously
to I. Slnclalrbareﬂanalbgduaiy'CWenP D29urdaset aﬁl)ﬁrghenphagmsojuﬁpt was
distilled off i c d the ciyude urifie

“chr omat ogr aphy @ n;ﬁﬂ1OXI% t%g ﬁ%hggggcﬁgnggéWé?ﬂgﬁ%Ianggéoq 7} of
95:5). Yield: & RFH?‘ﬁhﬁbnﬂﬁgowyrelaﬂdndxtmhe wvhitéepreoipieatei Sormes)
Rf value: 0.32yeay Ifjaaca@ly oFst m&heussalahoméﬁ/ ﬁ%@ﬂ?fé% 1]} Hqéo %
5- Chl or o- 4- ygﬁﬁﬁanth yl - 2- met hoxynet_hv azo Sture
of 7.7 g (4 X e4“ﬁ;$dﬁ8ﬁ9ﬁ?§?ﬁ§fi dQWﬁe?ﬁéx hetrgsiduerebiained deas| e

and 5- hydroxynpmhﬁmleESb&-Ehkb@&t téphyliﬂtﬁﬁthﬁﬂ16E¥&éfféﬁEhg?%hé’(55

mrol ) of N-chl SsyGei Al de., was ed to 50C in 48 m of ene
glycél nnnoeth%FSPﬁéﬁeéﬁﬁ #3°% =of dgéxﬁﬂ $3i13b- 161 hours. Then t he
sol vent was di ¥tielded26f.17 gn(sac&ooﬂndhéﬁfy)péude Eroduct pgrhfied%gylo) :
chr omat ogr aphy .gel n orl et ha 0 o]
obtain the |s§%e?%gg ysbﬁ?eqF§?¥£g pURgchylene tilori ¢/ethano

10 9:1)

CgH10N202 (142.20)

Mass spectrum: (M)+ = 142

c) 4-Hydroxymethyl -2-methoxymethyl-1-methyl-imidazole as a
15 1:1 mixture with 5-hydroxymethyl -2-methoxymethyl -1 -methyl -
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
L 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- metgyl-
imidazole
A 1:1 mixture of 7.7 g (49 mmol) of 4-hydroxymethyl- _
2-methoxymethyl-1l-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




5 Yield: 3.4 g (36 %of theory), Rf value: 0.40 (silica gel; nethylene
chloride/ethanol = 19:1) e)

5-chl oro- 4-fornvl - 2- met hoxynet hyl - 1- net hyl -i m dazole 10 3.4 g (18 nmol) of
5-chl or o- 4- hydr oxynet hyl - 2- et hoxynet hyl -]; - net hyl -i m dazol e were

di ssolved in 100 M of nethylene chloride B4 at two-hour intervals
manganese di oxi de was added (2 x 6.0 g, a total of 0.14 nol). After 4
hours the inorghourscoThenethewaslvént ewesl dfdtillhal Ve vVHruand the

el imnated and the _crude product obtained was further reacted w thout any
further purificSfP8a. PyPérat Bupifieddy,ehranatsngraphy (millica @ed4 (silica

gel ; methyl ene gbtRyldaéethaspide/eBRadol 20 odk JL05t g i
1- net hyl - 2- net hgx ngt hél?-ihi eno 2/?}5%]l m daz%%?S-Wylg-oI:grogo%l ngafg é:he
freshly prepar etSSBEFEGRLIRoRYER SHFLIR i SRMRIWSIN 391 ny, 17 mMvbl of sodium
in 15 m of et hdheldweBesagldesle © of afhvessy)l,. 9 ml (2.1 g, 17 mmol) of ethyl -
t hi ogl ycol ate. L Af Jhoup stirying at. anbient. tenperature 1. 8.5
mmol ) of 5-chl of g %%nyﬁzlz‘-’ n&%h%&iﬁ%ﬁ%l -“f‘“:tﬁ’éf?ﬁﬂe- C?%"&é?&/&‘:gﬁg?é M of
absol ute ethanoioyeye added and the m xture was heated to 80C (anal ogously
to B. Iddon et al., 10 J. Chem Soc. Perkin Trans. |, 1987, 1457). After 5
hours the solvent was distilled off, the residue was taken up in 50 m of
met hyl ene chl oréXe5 acil owsfedf ovminl -20-md t heheynmitéry] - 1 ThetaglieoOmsdahase was

washed 29218 131 20 (e P b# ionidlcd- 95 RU%ykaRRA g comP! ned
methoxymethyl-1-methyl-imidazole were dissolved in 100 ml
o of methylene chloride and at two-hour intervals manganese
dioxide was added (2 x 6.0 g, a total of 0.14 mol). After 4
hours the inorganic component was filtered off, the solvent
15 was eliminated and the crude product obtained was further
reacted without any further purification.

Yield: 3.0 g (89 % of theory),

Rf value: 0.44 (silica gel; methylene chloride/ethanol =

50:1)
20



15 with sodlun1sulphate After renoval of the solvent in vacuo the crude
product obtained was purified by colum chromatography (alum ni um oxi de;
nmet hyl ene chloride). Yield: 1.0 g (46 % of theory), Rf value: 0.48 (silica
gel ; methyl ene chloride/ethanol = 20 50:1) Cl1H14N203S (254.31) ERA nmss
spectrum (MtH)+ = 255 (MrNa) + = 277 25-62 - _ _

1- Met hyl - 2- met hoxynet hyl -t hi eno[ 2. 3-d] i m dazol -5-yl - carboxvlic acid To a

sol ution of 0. 9@)gEtBy541ﬂﬁ§thnyzE&éﬁﬁoﬂyﬁ%ﬁﬁyﬂ “tArieno [2. 3 dllm;Pazo%
met hoxynet hyl -th eng %.3-- Ln1dazo|_ -yl - carboxylate I n 3 ano

were added dropw ; e
m xture was sti lped fmesalpoprepaﬁéd agtdd Ak ettﬂmaﬁrcm tsmutm@an (thramsol vent

distilled o vagu r and
washed wi th: 10 2P 2olBat 7 ronet 18 "SRG, 1P 15 S ot kBl wRrecaaaedn 6
m of 2N hydr ocﬂrgpwcsacndga rcbo(ZedL ta, O 3cdrd afhethydcchibaledotayst al s

are filtered ofgfteg(l el ﬂ i@ﬁa’lﬁ qmﬁlgé%% )‘:empfe%g%arops gl ue: 0.21

(silica gel; nmethylene c or| et fJacetic
aci d) COHLON203$8¢528mok) %s%-@plmquqm)yhz—n@z@oxymayhyl -1-methyl -

1- Met hyl - 2- et hmyaawyé iR 2GR &f@ﬁéal%@let%aﬁbl G@EQOébﬁhég and the
aci d- N- phenyl - %2 netho car bon Ieth -am de suspensi on 0O 0 (2.2
nmmol ) of |- rret hY} x%ur?m\g ‘?fi/lltq [(?r@l@POPﬁﬂHaE@I Bg. idd@arbbxgh €

acid in J. Chem. Soc. Perkin Trans I, 1987, 1457). After S 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)* = 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-
methoxymethyi-thieno[2.3-d]imidazol-5—y1-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) '



10 20 M of nethylene chloride was mxed with 2.0 m (3 2 g, 27 mmol) of
thionyl chloride and refluxed for 60 mnutes, during which tine the solid
gradual ly di ssolved. After distillation of t he | i qui d conponents the crude
product was taken up twice nore in nethylene chloride. After the 15

sol vent had been elinminated once nore the d®3de acid chloride was taken up
in 20 M of tetrahydrofuran and added dropwise to a mxture of 0.42 g (2.3
mrol ) of N-(2- Rfehirai)qe:ard)mwl et iyil daarjeli;nmezhy1@ne2 chll o 6d6 /88RENODS =
triethyl am ne |n 30 f tetrahydrofuran. After 16 hours' 20 stirring at
50C t he sol vent® Mast @r tprﬁ"ﬁﬁré@sa taf‘r‘t?tétcu&é’ld&roduct obt ai ned was purified
by chronmat ogr agyH(gNJO (g 26¥et hyl ene chloride/ethanol = 100:1). Yield:
0.66 g (77% of theory), Rf value: 0.47 (silica gel; nethylene

chl ori de/ et handass sgiectil): i (M) MeRi2gl - 2- (N- 4- cvanophenyl am nonet hyl ) -

thi eno[ 2. 3-d] i m dazol - 5-vl - car boxyli ¢ aci d-N-phenyl - N- (2-

nmet hoxvcar bonyl et hyl )-am de 30 To a solution of 0.73 g (1.88 mmol) of

1- et hyl - 2- neﬂﬁoXWﬂmﬁthlﬁzﬂmﬁhﬁ@?y&eﬁpylﬁthaenb{5 y+dbambdayodl €5 agl d- N-
pheny! - IV (2 ML¥ARANONYAIN. 1

wer e added dr opw
tribronmide in @5%@}45@@@ Off 8r-58eg ARt &r el hopf si- methylng- at ambi ent

t enperat ure thﬁlemm(:t)d%r@ -m@a@ [9i. Bha?dmilagbl set I%&%oa’é@ié‘”&&h‘/&”ﬂge“
car bonat e @I élon e orgaq hﬁi mgs 164 %gsrated of f, drled\Mt
sodiun1su|% at 8028 Pf MECLY1ePhe ChLPFLAG: WAGaRIXES bt t #1- A #0ky (3 2 9.
of . N-et hyl - di i 20pmopil]) amfnehiang10chABogida. 84d mpef Junéd A el e heiraiud fi | e.
Th%Pthe during which time 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) -
methoxycarbonylethyl) -amide

30 To a solution of 0.73 g (1.88 mmol) of 1l-methyl-2-
methoxymethyl-thieno{2.3-d] imidazol-5-yl-carboxylic acid-N-
phenyl-N- (2-methoxycarbonylethyl)-amide in 30 ml of
methylene chloride weré 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




met hyl ene chloride was distilled off in vacuo, the residue 5 obtained was
heated to 50C for 1 hour and then the residual solvent was distilled off
in vacuo. After chromatography (silica gel; nethylene chloride/ethanol =
99:1 to 97:3) a yellow oil was obtained which slowy solidified. 10 Yield:
0.37 g (42% of theory), Rf value: 0.29.(s+liem gel; nethyl ene
chloride/ethanol = 50:1 + a few drops of ammonia j) 1-Methyl-2- [N

(4-ami di nophenygégaﬁeea%bfl ]aﬂéa%&w&iﬁmdlé@pdﬁw aadytfaqerebg&yl( The

aci d- N- phenyl et hox carbo | et hvl ) -am de- droc | or.1,de
mol ) of 1- neth§F gr?§p4was mlxe with 14 ml of -ethyl-diisopropylamine

cyagoﬂ]eﬂyl alm naﬁgt byltx,?] gh(snﬁi 2rmlﬁo%lih|<m daza%nﬁabénzdﬁw?ul | Then de
aci pheny oxycar bpayl e a e were stirred.in of
et hanol saturat@% R?fﬁnﬁy%?gﬁﬁhggcwﬁ§néﬁﬂ§ Al vVRcge ag hgcresjgye
later at anby e”&bt&fﬁ@&r@éé”ﬁeé‘@éd'%&%d“& efc?zt ar tHo%Q‘ 'Eﬂie'i:h@h gqul d be

detected by thin % chr omat ogr ap hen the solvent was distilled off
at a maxi mum 28¢eHH %aleﬂ%éY%QEr%?St tilhedohfedingyaches PEKER up in 40
m of absolute efl m, X h 1 f L After
18 hours the sO VengéﬁggnggtF?}%%%%ﬁqéﬁr1é%§% 1%%2“%@;%&&8 §E§%§ uct was
purified by chr%ﬁalogwa%ﬁy3xsaIYQ%&QKHOIMnNdﬁ/QhﬁglneﬂlUhﬂah/eihuhwl =9:1
to 4:1). 30 Ylegﬂl of theory C26H28N603S (504.62) Rf value: 0.21
(silica gel; Tene chloride/ethanol = 4:1 + a few drops of acetic
aci d) EKA rifss ‘éb%ftlru%ﬂmréﬁz%: sHEhepryIMrH+Na) ++ = 264

Rf value: 0.29.(silica gel; methylene chloride/ethanocl =

R 50:1 + a few drops of ammonia )

j) 1-Methyl-2- [N-(4-amidinophenyl)aminomethyl] -

15 thieno[2.3-d]imidazol-5-yl-carboxylic acid-N~phenyl-N-(2-
ethoxycarbonylethyl) -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

4 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
CogHogNgO3S (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



- 165 - Exanple 159 1- thhyl 2-[ N- (4-am di nophenyl ) am nonet hyl ] -

t hi eno[ 2. 3-d] i m dazol -5-yl -carboxylic acid-Nphenyl-N-(2- 5

hydr oxycar bonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to Exanple 2
from1l-nethyl-2-[N(4-

am di nophenyl ) am nonet hyl ] -t hi eno[ 2. 3-dl niéazel - 5-yl - carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de 10 hydrochl ori de and sodi um
hydr oxi de solu@&g&p e'iielgd: 85 % of theory, C24H24N603S (476.56) Rf val ue:
0.36 (Reversed Phase silTica gel RP-8; net hanol + 5 % saline solution) 15
EKA mass spectrum (MrH)+ = 477 (MtNa) + = 499 (M+2Na) ++ = 250 Exanple

160 20 1- Met hyh-Breltiyh: 4aamm'(aarah@aihbbheawv Al hodet RPKRpL i n- 2- on-

) e nyar oenl GHRRoA Gy o i a1 S5 A ERL RO 6T d-w-phenyL - (2-

1- Met hyl - 3-§ N- (4-drpyepirdopylethydgthpi Heahiydosahl arPde on- 6- yl - car boxyl i c
aci d- N- phenyl - N-(2 nmet hoxyc arbonylethyl) amde A solution of 2.5 g (7.6
mml) of 3-am re—4—rre t:"yi o benzote

aci d- N- pheny| - Rreparechanpd agoustyethy Exampi de2 aftoB 0L 2net iy X-92 6{Nmtd )  of
et hyl 3-(4-Cya Or %,lph B,qaam%gmee ?m oea&snwﬁesr@ﬂrﬁpdéaomlm in 50

m of ethanol enoval of the solvent the crude

pr oduct obtalﬁéGbW§§16GrﬁF#@dNb?hGHY$n§r6§rﬁ%h9x¥%¢¥bQﬁy%ﬁ§@Y¥kﬂ¢W44%
chloride).10 hydrochloride and sodium hydroxide solution.

Yield: 85 % of theory,
Co4HogNgO3S (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) ++ = 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
i;j 25 a) 1—Meth'1—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)



35 Yield: 1.6 ¢ (40 % of theory) Rf value: 0.63 (silica gel;

Et CAc/ Et OH anmpnia = 90: 10: 1) 166 b) -

1- Met hyl - 3-[ N- (4- am di nophenyl ) t hi onet hyl ] - qui noxal i n-2- on-6-yl -carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de 5 Prepared

anal ogously to Exanple 1 from 1-nethyl -3-{ &64—

cyanophenyl )t hi onet hyl ] - qui noxal i n- 2- on- 6-yl - carboxyllc

aci d- N-phenyl - N- ( 2- et hoxycar bonyl et hyl ) - ami de and et hanolic hydrochloric

aci d, ethanol d a ca bopate., . Yield: 23 %of theory, 10

C28H27NS04S (532’ 6347’4%%%% Nyl wwléqqoé’éle&éﬂﬁ téitlﬁylrathyll Yquinoxalin-2-

acet at e/ et hanol drangroyil acaﬂﬁbnéﬁlﬁ) A M Phenya cN-U 2L et MbklytaFbEA¢] e L P NR) +
= 566 15 Exang; 4 6 | - £ [ 2- (4-am di nophenyl ) et hyl ] -

|n1dazo[1 2-a]

ethoxycarboﬁyleErgparednanalngunﬂﬁ(MG<mxam@ﬂe31wﬁrbmllzmetﬁyl -3-[N-(4-

aci o N phony! - I ZR ) ai’ﬁ%é%‘%haﬁﬁ R R R i

3-methyl -2- [ 2- aqlﬁrﬂﬂﬂhﬁﬂﬁinﬂ qucarbonylethyl) amlde and ethanolic

i m dazo[ 1. 2- a] F}Wdfgcfhfcﬂlc Ceﬁﬁ@")ét‘h“an%@.' Qn(:lpéﬁd%@EQme t8Pbonate.
4- brono- | -(4- cyanophen enten- 3-one and neth yl 2-

am nopyri di ne- K&k do aﬁe? ﬁéﬁﬁ&&hsly to Y. Katsura et al. Chem Pharm
Bul | . 1992]1040,clA2AMNARE) Wk eayspended 30 in 15 m of thionyl chloride

and heated to boiling for 1 hour until fullx di ssol ved. After_the thionyl
chloride had Rf value: 0.25 :(silica gel; ethyl acetate/ethanol/ammonia

; = 50:45:5)

EKA mass spectrum: (M+H)+ = 544

(M+Na)+*+ = 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

(o 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



been distilled off the acid chloride was dissolved in 15 m of pyridine
w thout any further purification and at OC mxed with 1.0 g (5.2 mmol) of
N- ( 2- et hoxycar bonyl ethyl)- 35 aniline. After 1 hour the solvent was
distilled off, the residue was taken up in 30 m of nethyl ene chloride,
washed with 15 m of iN hydrochloric aci-d&d-dried with sodi um 167

sul phate. After distillation of the solvent and chromatography (silica
gel ; met hyl ene safllphratde/ etfham)Idlrstﬁllha12>nk)>fatheom10éhtV\aﬁdobt ai ned.

Yield: 1.48 f _th R 7 i1 |
al:gt ate/ et hagol r‘r’rﬁ?%ogtraep%@%)(fdﬁf) ab%% VEE %}V%flé'[ Ebf(?ﬁ-ggﬁ(ﬁlgfﬁ%%%%nyl S’
ethyl] - im dazef|2 Z)a]apyoriaNm-oidly wagacbtaihed.aci d- N- phenyl - N-(2- 10

et hoxycar bonyl e,:lrma amgde-Y@F0ghler ikfgoPygpared anal ogously to Exanple 1
from 3-net hyl - 2-T2-(4-

cyanophenyl et Rf ]Vaﬁﬁeﬁai)o['ﬁ:’ Asdflggni grhs7efhyeapsekytefethanol/ammonia =
aci d- N- phenyl - N- ( 2- et hoxycar b(ybyl %tli | )-am de and ethanolic hydrochloric
acid, ethanol and anmoni um car bonate 15 Yield: 62 %of theory, C29H31N503
(497.60) Rf value: 0.23 (silica gel; ethyl acetate/ethanol/amonia =

20 45:5) EKA S SBEALIT, (k¢ 71 4980080, @gﬁg}_ﬁz 3-Methyl - 2- [2-
(4-am di nophenyl) "€ azo[ L. Z-aJpyri din- -y -car boxyl I C
aci d- N- phenyl - z° 2 Ldin b s Teidind o :
- anal ogouslyoto eﬁwc%rzaohm@t&mt-amhda-hﬁggéchlonde
Prepared analogously to Example 1 from 3-methyl-2-[2-(4-
o cyanophenyl)ethyl] -imidazo[1.2-a]lpyridin-7-yl-carboxylic
Al acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide and ethanolic
hydrochloric acid, ethanol and ammonium carbonate.
. 15 Yield: 62 % of theory,
CagH31N503 (497.60)
Rf value: 0.23 (silica gel; ethyl acetate/ethanol/ammonia

g

= 50:45:5)
EKA mass spectrum: (M+H)* = 498
20
Example 162
3-Methyl-2-[2- (4-amidinophenyl)ethyl] -
imidazo[l.2-alpyridin-7-yl-carboxylic acid-N-phenyl-N-(2-
o 25 hydroxycarbonylethyl) -amide-hydrochloride

Prepared analogously to Example 2 from 3-methyl-2-[2-(4-
amidinophenyl)ethyl] -imidazo[1.2-a]lpyridin-7-yl-carboxylic
acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-~hydrochloride
30 and sodium hydroxide solution.
Yield: 92 % of theory,
Co7H7N504 (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) t+ 492

]



am di nophenyl )ethyl]-i m dazo(1. 2-a] pyridin-7-yl-carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de 30 and sodi um
hydr oxi de solution. Yield: 92 %of theory, QC27H27N503 (469.55) Rf val ue:
0.19 (silica gel; ethyl acetate/ethanol/ampnia = 50:45:5) 35 EKA nass
spectrum (MtH) + = 470 (MtNa) + = 492 - 168168 (Wh2H) ++ = 235.7 (MrH+Na) ++
= 246.7 (M+2Na)++ = 257.7 5 Exanple 163

1- Met hyl - 2-[ N- (4- ami di nophenyl ) - am pasihwd | - hengigridazol - 5-yl - carboxylic
aci d- N- phenyl - N-[ (N- et hoxycar bonyl et hyl - N-

met hyl ) - 2- ami noet hyl ] - ami de- di hydr oftExNale" 16 R4dpdr ed anal ogously to
Exanpl e 25d from 1-net hyl -2-[ N-(4-

cyanophenyl ) - am nonet hyl ] - benzi m da%ﬁz-nﬁ)yﬁt car E&yﬁi c

aci d- N- phenyl - N-[ (N- et hoxycar bonyl et hyl - N- et hyl ) - 2- am noet hyl ) - am de and

et hanol i ¢ hydr d, ethanol 15 and ammoni um carbonate. Yield: 80
% of theory, 555.7) Rf value: 0.24 (silica gel;
di chl or onet hane/ net hanol = 4:1) EKA mass spectrum (M+H)+ = 556 20

(MeHENR) ++ = 28D, 1at W24 IN- 1 2fBicfin 18 L8 népethyl) - imi -
1- Met hyl -2-[ N- (4-am |nophgﬁyﬁ3-anino t hy ]?benzpn? a?g}! benzimidazol
_ 5-yl-carboxylic ‘acid-N-phenyl-N- [ (N-ethoxycarbonylethyl-N-

methyl) -2-aminoethyl] ~amide-dihydrochloride

10

Prepared analogously to Example 25d 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,
C31H37N703 (555.7)
Rf value: 0.24 (silica gel; dichloromethane/methanol = 4:1)
EKA mass spectrum: (M+H)*t = 556
20 (M+H+Na) **+ = 289.8
(M+2H) ++ = 278.8
Example 164
&

25 1-Methyl-2- [N-(4-amidinophenyl) -aminomethyl] -benzimidazol-
5-yl-carboxylic acid-N-phenyl-N- [ (N-hydroxycarbonylethyl-N-
methyl) -2-aminocethyl] -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 CpgH33N703 (527.6)



5-yl -carboxylic acid-N phenyl -N[ (N hydroxycarbonyl et hyl - N-
met hyl ) - 2- ami noet hyl ] - am de- hydrochl ori de Prepared anal ogously to Exanple
26 from 1-nmethyl-2-[N-(4- 30

am di nophenyl ) - am nonet hyl | - benzi m dazol -_5;%&[9- car boxylic

aci d- N- phenyl - N-[ ( N- et hoxycar bonyl et hyl - N- hyl ) - 2

am noet hyl ] - am de- di hydrochl ori de and sodi um hydroxi de solution. Yield: 79

% of theory, 35 C2HRB3N0R(FDAXD)(Regprard Phage: sgliga( peveRBedBpPhase

silica gel RP-18; t.hanol ueous sali.ne soluti.on = 6: EKA nmass
spectrum (MrH) + = %ﬁ%?aﬁfogszﬁ%n%sfkﬁgﬁfnﬁ gg%ﬂ 6 Exanple
165 1- Met hyl - 2-Kr% (Ml shet@phany | ) ¢am)ronet hyl Fagenzi m dazol - 10 .
5-yl -carboxylic acid-N phenyl - N (3-hydroxy-n-propyl)-am de- hydrochl ori de
Prepared from 1-nethyl -2-[ N-(4-am diMidsiendyT) =agi7Rehet hyl ] -

benzi m dazoL- 5-yl - carboxylic aci dy»af% W N-(3- 8gn%yl oxy- 15

n- propyl ) - am de- hydrochl ori de by h *¢geénat i on 8 r “pal | adi um char coal
(10t) at 5 bar hydrogen pressure and at anbient tenperature. Yield: 61 %

of theory, Q%@Q@ 1(456.6) 20 Rf value: 0.70 (Reversed Phase silica gel
0

RP-18; met han s saline solution = 9:1) EKA mass spectrum
(MtH) + = 457  (MrH+Na) ++ = 240 C; ~
1-Methyl-2- [N- (4-amidinophenyl) -aminomethyl] -benzimidazol-
10 5-yl-carboxylic acid-N-phenyl-N- (3-hydroxy-n-propyl)-amide-
hydrochloride |

Prepared from 1-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,
CygHagNgOo (456.6)
20 Rf value: 0.70 (Reversed Phase silica gel RP-18;
methanol/S% aqueous saline solution = 9:1)
EKA mass spectrum: (M+H)*t = 457

(M+H+Na) t+ = 240



170 - Exanple 166 1- thhyl 2- [N [4- (N-n-hexyl oxycar bonyl am di no) phenyl ]
- am nonet hyl ] - benzi m dazol -5-yl -carboxylic acid-N-(2 5
pyridyl)-N(2-hydroxycarbonyl et hyl )-am de Prepared anal ogously to Exanpl-e
26 - from 1-nmethyl -2-[ N-[ 4-

(N- n- hexyl oxycar bonyl am di no) phenyl ] - am nonEThy4 | -

benzi m dazol -5-yl -carboxylic acid-N(2-pyridyl)-N(2 10

et hoxycar bonyl etisinpianige and sodi um hydroxi de solution. Yield: 97 t

of -theory, C32H37N705 (599.7) Rf value: 0.22 (silica gel;

di chl or onet hane/ net hanol = 9:1) ERA mass spectrum (MtH)+ = 600 15
(MtH+Na) ++ = 311-Methivk2Ri)} t8¥- £4 300- ﬁ-héﬂ#iﬁ#&ddrbed#l&didlﬁbaphbayl@Z 20
1-Met hyl - 2- [N'[émghb ePﬁ§Xg°é¥8 q&X& r é%i%é%&ﬂ%%ﬁlﬁc ﬁpld -N-(2-

am nonet hyl ] - benzi m carb oxXy
( 3- hydr oxy- riiprpﬁyllﬁy'éhrlie(ZShNEWWMW)y-deanpI e 165 from
1-nethy|-2-[N—[4 (N—n hexyloxycarbonylan1d|no)phenyl] an1nonethy|]

benzi m dazol - él-carooxyllc aci a-NFphenyt=N(3=benzytoxy- ropyt)—antde
by catal ytic de EﬁE?Fﬁ@@ﬂal%@P%IlYZH?%’ﬁFmR%@@ r°301€3'9FI1PUEI6@4 (N5d4-7)

Rf value: 0.39 (HLhLﬁéx £$6 I&Eﬁdﬁﬂ&#ﬁﬁéﬁyﬂﬂ-amlﬂohekhyEKA mass

spectrum (MH) f l car§g¥§1£c ac1d N- (g -pyridyl) -N- (2-

10 ethoxycarbonylethyl)-amide and sodium hydrox1de solution.
Yield: 97 % of;theory,

C32H39N70g5 (599.7)

ben21m1d

= Rf value: 0.22 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spectrum: (M+H)* = 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 i-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 C33H4oNgO4 (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



35 171 - Exanple 168
1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl-carboxylic
aci d- N- (3-fl uorophenyl)-N-(2 5 ethoxycarbonyl et hyl ) -am de- hydrochl ori de
Prepared anal ogously to Exanple 25d from 1-methyl-2-[ N (4-

cyanophenyl ) - ani nonet hyl ] - benzi m dazol - 5-yR7&arboxyl i ¢

aci d- N- (3-fl uorophenyl ) - N- (2- et hoxycar bonyl et hyl )-am de and 10 et hanolic
hydrochl ori ¢ ad@xampdiehd®@ and ammoni um carbonate. Yield: 42 % of theory,
C28H29FN603 (516.6) Rf value: 0.31 (si lica gel; dichl or onet hane/ met hanol =
5:1) 15 ERA nass spectrum (MHH) + 517 (IVHH+Na) ++ = 270 Exanple 169 20
1- Met hyl - 2- [ N- A4Mek Lr@pﬁéhy(ﬁramﬂna@phnwp baninenebhyl } -beyzintdazodtic

aci d-N-(4-f| uorglgheraarbd&y&ac %Eaachq@bmb%ﬁuéﬁ%fglﬁﬁsﬁwdrOch' oride

Prepared an Io ously to Exa rrQm
cyanophenyl RAPCIY ﬁﬂ%lgai‘w ds- 9}"16%?%%9’;7%
acid-N—(4-quorophenyI) N- (2- et hoxycar bonyl et hyl )-am de and ethanolic

hydrochloric a anol_-and a U 0f _Th ory,
30 028HzgFN603(‘#%?(3‘(%%‘%l Afalgagusly by %ﬂ“ﬁ% %%? PEro ot greR Vg e oAl
= 5:1) ERA nasyagppbenyi) -aiithpmeth§ly -béktihbdazral <5 27D-caboxylic
acid-N- (3-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide and
10 ethanolic hydrochloric acid, ethanol and ammonium

carbonate.
 Yield: 42 % of theory,
&S CogHagFNgO3 (516.6)
Rf value: 0.31 (silica gel; dichloromethane/methanol = 5:1)

15 EKA mass spectrum: (M+H)+ = 517
(M+H+Na)++t = 270

Example 169

20 1-Methyl-2-[N-(4-amidinopheny1)-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-
s 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 CpgHy9FNgO3 (516.6)
Rf value: 0.29 (silica gel; dichloromethane/methanol = 5:1)

EKA mass spectrum: (M+H)* = 517
(M+H+Na) ++ 270

35



172 - Exanple 170

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl -carboxylic
aci d- N- (3-fl uorophenyl)-N-(2 5 hydroxycarboenyl et hyl )-am de Prepared

anal ogously to Exanple 26 from 1-nethyl-2-[N(4-

am di nophenyl ) - am nonet hyl ] - benzi ni dazol -5-312 car boxyl i c

aci d- N- (3-fl uorophenyl ) - N- ( 2- et hoxycar bonyl et hyl ) -am de- 10 hydrochl ori de

and sodi um hydrexamplseofimpi on. Yield: 97 % of.theory, C26H25FN603 (488.5)
tom Rf value: 0.13 (silica gel; dichloronethane/ethanol = 4:1) EKA nass

spectrum (MtH)+ = 489 15 (M+Na)+ = 511 (M+t2Na) ++ = 267 Exanple 171 20

1- I\/St hyl( - 2]: I[ N- ( Zl-uetHYheahéNyK%] -mi@hmﬁaﬂ}}l-)bmﬁ{mimmlli -%nhimaga@wu c
aci d-N-(4-fl uorgppen : %Y.Cad t ~anm.de _ Prepare

anal ogously to gxg§p¥é}3§§§$%%1%S%@ﬁ%yﬁ%56?%#%§H§§&1§”hd%2

ani di nophenyd ) - Byidrewecaybonyberhyd damwldes- y| - car boxylic acid-N- (4-f

| uor ophenyl) -N- (2-ethoxycarbonyl ethyl) -am de- hydrochl ori de and sodi um
hydr oxi de sol utTon. Yierd: 89 9% of theory, _C26H2

5FN603 {4885 —SO0R——
val ue: 0.15 (si??%B?ﬁ%¢;a%ﬁ%ﬁﬂ?#ﬁ%&uqﬁuﬁﬁ%%ﬁkmgﬂ%ir@@l}‘mEkhY%aés[Epéétrum
(MHH) + = 489 ( Mhigdidophérytl ) {ddtidéhethyd 12benzimilid2ol -5-y1-carboxylic
acid-N-(3-fluoropheny1)-N-(z-ethoxycarbonylethyl)-amide-
10 hydrochloride and sodium hydroxide solution.
Yield: 97 % of .theory,
CagHo5FNgO3 (4é8.5)

) Rf value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass spectrum: (M+H)* = 489
15 (M+Na)+ = 511
(M+2Na) *t+ = 267

Example 171

20 1-Methyl—2-[N—(4—amidinophenyi)—aminomethyl]-benzimidazol-
5-yl-carboxylic acid-N- (4-fluorophenyl) -N- (2-
hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from i—methyl-z;[N-(4-
v 25 amidinophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic
acid-N- (4-fluorophenyl) -N- (2-ethoxycarbonylethyl) -amide-
hydrochloride and sodium hydroxide solution.
Yield: 89 % of theory,
CogHa5FNgO3 (488.5)
30 Rf value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)t = 489
(M+Na)+ = 511
(M+2Na) *+ = 267

35



Exanple 172 1- thhyl 2- [N—(4 am di no- 2- nethoxy phenyl) an1nonethy|]

benzi m dazol - 5-yl - carboxyl i ¢ aci d- N-phenyl - N- ( 2-
et hoxycar bonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to Exanpl e

25d from 1-net hyl -2-[ N-(4-

cyano- 2- net hoxy- phenyl ) - ani nomet hyl ] “b&A32i fri dazol -5-yl 10 carboxylic

aci d- N- phenyl - N- ( 2- et hoxycar bonyl et hyl ) -am de and et hanolic hydrochloric
aci d, ethanol and ammoni um carbonate. Yield: 89 %of theory, C29H32N&04
(528.6) 15pREmpakuey20.13 (silica gel; dichloronmethane/ethanol = 4:1) EKA
mass spectrum + = 529 (M+H+Na) ++ = 276 (Mt2H) ++ = 265 20 Exanple

173 1-Methyl - 2-[ N-[4- (N-4- et hyl benzoyl am di no) phenyl | -
am nonet hyll]-Mbehﬁrﬂ.ﬂEdQNO|(45aMid§ﬁ6b9Xﬂlétﬁo %:é\hy’(ﬁ) -aminomethyl] -
r

2 SRR O S B ST

an1d|nopheeyh¢xguanbanym9thybbnamﬁddaﬁﬁdrdbhdoxm&kbOXy|IC aci d- N
(2-pyridyl) -N (2-ethoxycarbony|ethy|) -am de hydrochl oride and 4-

et hyl benz
val ue: 0. 7Br€Baredaagelogduelﬂ'ot@n@tmupﬂeé r&sch dfmim 31 -SnethylEigA st -

spectrum &y +2 SmbeRokPHHON 17 - dnFedmdt nyd B G2 834 s —yaZA i
10 carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide
and ethanolic hydrochloric acid, ethanol and ammonium
carbonate.
b Yield: 89 % of theory,
'CogH39Ng04 (528.6)
15 Rf value: 0.13 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 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

25

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-
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

(M+H+Na) ++ 327.8
654

35 (M+Na) +



Example 1 74 1-Methyl -2-[ N-[4-(N-benzyl 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 Exanple 90
from 1-nmethyl -2-[ N-(4- - 174 -

~am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic

aci d-N-(2- pyri %I ! g: ( aﬁé hoxycar bonyl et hyl ) -am de 10 hydrochl ori de and
benzyl chl or of | d: 64 % of theory, C35H35N705 (633.6) Rf val ue:
0.60 (silica gel; dichloronethane/ nethanol 9:1) EKA mass spectrum

MiH) + = 634 1 + 0
LNl hyl -5 [M?h‘%% %2* A ﬁﬁﬁ?&&rﬁ%ﬁlﬁ?ﬂﬂ%ﬁem
benzi m dazol - 5-Miemetixl - —egrboxy ic acid-N-(2-

gydr?EYFa;b?Rgzﬁ?fWEQIf”NLKQ - SUIRBSRELIMY1eeaysh YahoaExanmpl e 26 from

met hy

am di no- 2- neth0*y—phenyL}—an+n9nnLhyLL—benz+nLda;gL-5-yL._caLboxyL+c-———-
aci d- N- phenyl - I\Pfapatémwdyﬂué xanipde- 90 Iﬁydmomhinethylb-anmvsom um

R e e e R
501 (M+Na) + a:ciaQeN (N Ay *N-Z(m-ezwxycaxbnpyéeiﬁﬁl) -amide-
1- Met hyl - 2N (ﬁy&i’%&&i@rgdm&én@}qnm&@fg%mw 1-
Yield: 64 % of theory,
C35H35N705 (633.6)

U Rf value: 0.60 (silica gel; dichloromethane/methanol = 9:1)
EKA mass spéctrum: (M+H) + = 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 l-methyl-2-[N-(4-
o 25 amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-

hydrochloride and sodium hydroxide solution.

Yield: 71 % of theory,

Cy7H2gNgO4 (500.6)

30 Rf value: 0.15 (silica gel; dichloromethane/ethanol = 4:1)
EKA mass gpectrum: (M+H)t = 501 '
(M+Na) *+ 523
(M+2Na) ++ 273

L}



benzi m dazol - 5- yI arboxyl ic acid- N-(2 pyri dyI) N-(2 5

et hoxycar bonyl et hyl ) - ani de- hydrochl ori de Prepared anal ogously to Exanpl e
25d from 1-nmet hyl -2-[ N-(4-

cyano- 2- net hoxy- phenyl ) - am nonet hyl | - benzi m dazol -5-yl - carboxylic

aci d- N- (2- pyri dyl) - N (2-et hoxycar bonyl et hyl375.0- ami de and et hanolic

hydrochl oric acid, ethanol and ammoni um carbonate. Yield: 67 % of theory,
~- C28H31N704 (EX8mpleRizgal ue: 0.16 (silica gel; dichloronethane/ethanol =
4:1) 15 EKA mass spectrum (MtH) + = 530 176 - Exanple 177

1- Met hyl - 2-[ N- (4- am di no- 2- net hoxy- phenyl ) - am nonet hyl ] -

benzi m dazol - 5- ¥FMethpdx9+ (¥- &¢+ amd {1 RBrmatHoxyNphenyl) -aminomethyl] -

hydr oxycar bonyl r Enirem

ety 2o [N (L BERes- SR %&ﬁmﬁm i hi'%éi N {320l -5-y1 -
car boxyl ic &i denhpzypyrbqw}enhyh mﬂﬁw&mﬂhlﬁ -
am de- hydrochl ori de and sodi um hydroxi de sol ution. Vi eI d 78 % of theory,
C26H27N704 (501 6) R value, UO. IZ (siltca gel,; di c% or onet hag {Letn nolr =
4:1) EKA mass BFRRRFEs apadpgously o @‘@gﬁp Y12-[N- (f3-

(N-benzyl oxycarbpaubamﬂeﬂmxpr@wﬁ;}nammemmgI-]benzlmldazol 5- yl-
- benzi m dazol - %4: car oxyl i

(2 hydr oxycar bofigFBPRY }Caﬂ?g%%g &peﬁ’é’if'%l %O‘L?SFH%‘YE%%P@EBBY} om

- met hyl - 22JoN- [ dmidel ardzgtbayshid dydreobidicm)plreri,] egiianodeh| fmmonium

carbonate.
. Yield: 67 % of theory,
e CogH31N704 (529.6)

Rf value: 0.16 (silica gel; dichloromethane/ethanol = 4:1)

15 EKA mass spectrum: (M+H)* = 530



benzinidazoI-S-yI carboxyllc aci d- N—(2 pyrldyl) N—(2 25

et hoxycar bonyl et hyl ) -am de and sodi um hydroxi de solution. Yield: 62 % of

t heory, C33H31N705 (605.7) Rf value: 0.26 (silica gel;

di chl or onet hane/ met hanol 9:1) EKA mass spectrum (I\/H—I)+ = 606 30 (M+Na)
= 628 (M H+2Na) + = 650 (M2H) ++ = 303 79 MrH+Na) ++ = 314.8 (M+2Na) ++

= 325.7 35 177 - Exanple 179

1- Met hyl - 2- [ N- (Bxamp X nofhenyl ) - ami nonet hyl ] - benzi mi dazol - 5-yl -carboxylic

aci d- N- phenyl - N- ( 3- benzyl oxy-n-propyl) 5 am de-hydrochl oride Prepared

anal ogously to Exanple 25 from 1-net hyl - 2-[ N-(4-

cyanophenyl ) - ar Tigfetil 13 = BEni4 ratiedgio-2 yietdmxyoppenyl) -aminomethyl} -

aci d- N-pheny! - M&ﬂm&mww&%&ﬁmé%ﬁ&w@aa aayi(? ﬂy pachl oric
acid, ethangl and annnnlégn(gif Yleld 61 % of - eory, H34N602
(546.7) Rf val P éﬁﬁ ) -@Wideor onet hane/ et hanol 4.1) EKA

mass spectrum (N%H)+ 547 15 (M+rH+Na) ++ = 285 Exanple 180
1- Met hyl - 2- [ N-[.4- (N n- [,oxycar.bo 0
ani nonet hyl | -be‘?ﬁé&ﬁ’iﬁ@ 351%}3?/ ‘ts&ryb% ﬁe) Bﬁ %8 L-Rethyl-2- [N-(4-
(3-benzy|oxy-rrqmiﬁ@d@-ZHmehhd%yﬁphamwlanahdgnm&tﬁyﬂ@ brappinéd8Bol FBRY1-
1'nEthyl'Z'[N'(c%rboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -
10 amide-hydrochloride and sodium hydroxide solution.

Yield: 78 % of theory,

CagHo7N704 (501.6)
- Rf value: 0.12 (silica gel; dichloromethane/ethanol = 4:1)

EKA mass spectrum: (M+H)* = 502
15
Example 178

1-Methyl-2-{N-[4- (N-benzyloxycarbonylamidino)phenyl] -amino-
methyl] -benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-
20 {2~-hydroxycarbonylethyl) -amide

Prepared analogously to Example 104 from 1-methy1—2—[N—I4-
(N-benzyloxycarbonylamidino) phenyl] ~aminomethyl] -
benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl)-N-(2-

W 25 ethoxycarbonylethyl)-amide and sodium hydroxide solution.
Yield: 62 % of theory,
C33H31N705 (605.7)
Rf value: 0.26 (silica gel; dichloromethane/methanol = 9:1)

EKA mass spectrum: (M+H)* = 606
30 k (M+Na) * = 628
(M-H+2Na) *+ = 650

(M+2H) +*+ = 303.8

314.8

(M+H+Na) ++

(M+2Na)*+ = 325.7
35



am di nophenyl ) - am nonet hyl | - benzi m dazol - 5-yl - carboxylic

aci d- N- phenyl - N- ( 3- benzyl oxy- n- propyl ) - am de- hydrochl ori de 25 and n- hexyl
chloroformate. Yield: 73 % of theory, C4A0H4A6N604 (674.9) Rf value: 0.46
(silica gel; dichloronmethane/ethanol = 9:1) EKA nass spectrum (MH)+ =
675 30 (MrH+Na) ++ = 349 (MtNa)+ = 697 MKy + = 713 178 - Exanple 181
3-Met hyl -2- [2- (4-am di nophenyl) ethyl] -

i m dazo[ 1. 2- a] pexiathple/1yle- car boxylic acid-N-(2-pyridyl)-N 5

(2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de Prepared anal ogously to Exanpl e
1 from 3-nethyl -2-[2-(4-
cyanophenyl)ethyHMdthdaZGHN&Z4ahp¥dhdbphény1)eamtﬁmm&& 1] -benzimidazol -

aci d- N-(2- pyri dyl y 0 - e 10 rochl ori and
et hanol i ¢ hydr og’hl ar (%%gc ,gé gégl Byhg #‘r% %%%%@6};%9{ & I‘V‘Tocﬁy B3 %
of theory, @QBHQGNGGQY@IQShQeréé val ue: 0.42 (silica gel; ethyl

acet at e/ et hanol /ammonia 15 50: 45: 5) EKA mass spectrun1 (N%H)+ 499
(l\/|+2Na) ++ = 272 (WFHENa)—FF = 201 —(W2H—++—=250—20Exanpte 182

- Met hyl - 2- [I\I—(?J-”&ﬁ’?él'ﬁﬁoaﬁ?ﬂ-PEPHSéYyF? Bramphet 3y |from 1-methyl-2- [N- (4-

cyanophenyl) -aminomethyl] -benzimidazol-5-yl-carboxylic

acid-N-phenyl-N- (3-benzyloxy-n-propyl) -amide and ethanolic
10 hydrochloric acid, ethanol and ammonium carbonate.

Yield: 61 % of:theory,

C33H34NgO5 (546.7)

Rf value: 0.19 (silica gel; dichloromethane/ethanol = 4:1)

547
285

EKA mass spectrum: (M+H)*t
15 (M+H+Na) ++
Example 180

1-Methyl-2- [N- [4- (N-n-hexyloxycarbonylamidino)phenyl] -
‘aminomethyl] -benzimidazol-5-yl- carboxyllc acid-N-phenyl-N-
20 (3-benzyloxy-n- propyl) -amide

Prepared analogously to Example 90 from l-methyl-2- [N-(4-

émidinophenyl)-aminomethyl]-benzimidazol-s-yl-carboxylic

acid-N-phenyl-N- (3-benzyloxy-n-propyl) -amide-hydrochloride
7 25 and n-hexyl chloroformate.

Yield: 73 % of theory,

CaoHagNgOy (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) t = 697

(M-_i-K)+ = 713



benzi m dazol - 5- yI arboxyllc aci d- N-(2 pyrldyl) N-(2 25

hydr oxycar bonyl et hyl ) -am de Prepared anal ogously to Exanple 26 from

1-net hyl - 2-[ N-(3-cyanopyri di n-6-yl)-am nonet hyl ] -benzi m dazol - 5-yl -
carboxylic acid-N-(2-pyridyl)-N(2-hydroxycarbonylethyl)- 30 am de and

sodi um hydr oxi de solution. Yield: 40 % of tffory, C24H24N803 (472.9) Rf

val ue: 0.67 (Reversed Phase silica gel RP-8; nethanol/5% saline solution =
1:1) 35 EKA nmaExample 181 (MrH) + = 473 179 - Exanple 183

1- Met hyl - 2- [ N- (4- (N- hydr oxyl ami di no) phenyl ] - am nomet hyl ] -

benzi m dazol - 5-yl - carboxylic acid-N-(2-pyridyl)- N—H 5

(met hansul phony? 2M¢Ha¢hT h@/‘ls"ﬂ‘ém ‘%Bheﬂ’é’la\ ethyl

1- Met hyl - 2- fN(ﬂnm@f@phezwA]) ca®RiyTidazeid-N=-Yb- ?g&ma ¥Y) 8-

acid-N-(2-p honl car bonyl,).- ethyl am de 10
209(45%1703%0?‘: ohes "ﬁp’]@ aei?éﬁ”bp{ ?’(i)é

am nonet hyl ] - benzi m dazol - 5- yI car boxylic acid-

N-(2- pyridyl) 0 a

carbonyl diim dggl(()%%;&yvé# eg%acfgs%fq‘{mf &%‘aﬁﬁgl 1;L ?gfagr%a Hrgngr af~ é m of
di met hyl f or rramfehearmrzh@aﬂs)tewh}eld —fmdazqﬁlnat-eipurldﬁm:-énvltgapbouymne and

for 2 hours atj 904Nl | §E,p_:gg a honic acid
am de and 0. 28 kgé@:p(bmﬁs of sogqﬁ(% gﬁ e vvie)%)rel?fslﬁts: e%heéﬁ?ﬁgw m of
di net hyl f otRamn ang (ﬂtf@m?é&ﬂs ha(firaﬁﬁﬂeﬁf-q éﬁi‘)@r attpano¥hand

this 20 suspensdmbniasn asdesbriteanbi ent tenperature to the tetrahydrofuran
sol uti on. After %A‘OLES at fa i ent _ '
Yie o eory,
N C28H30N593 (498.59)

Rf value: 0.42 (silica gel; ethyl acetate/ethanol/ammonia

15 = 50:45:5)
| EKA mass spectrum: (M+H)*t = 499
(M+2Na) ++* = 272
(M+H+Na) t+ = 261
(M+2H) ++ = 250
20

Example 182

1-Methyl-2- [N- (3-amidino-pyridin-6-yl) -aminomethyl] -
5 benzimidazol-5-yl-carboxylic acid-N- (2-pyridyl) -N-(2-
h 25 hydroxycarbonylethyl) -amide

Prepared analogously to Example 26 from l-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, |
Co4Ho4NgO3 (472.9)
Rf value: 0.67 (Reversed Phase silica gel RP-8; methanol/S%
salihe solution = i:l)

35 EKA mass spectrum: (M+H)* = 473



tenperature 50 mM of water were added and the pH value was adjusted to

6.8. The solution was extracted 4x with nethylene chloride, the conbined

organi ¢ phases were dried 25 over sodi um sul phate and evaporated down. The

crude product was chronmat ographed on silic gel (et hyl ene

chl ori de/ ethanol (40:1)). The desired fractlans were conbi ned and

evapor ated down_ Yield: _1.05 (44 % of theory), 30 C26H25N704S (531. 6) Rf

val ue: 0.72 (siﬁ#@&gégk%géichloronethane/nethanol = 9:1) 180 b.

1- Met hyl - 2-f N-[ 4- (N- hydr oxyl am di no) phenyl ] - ;

am nonet hyl ] - begz 0 yl.-carboxylic acids:, ,

N (2- nvrléy}) Q[gn%ﬁgﬁhé ZHF6ﬁ62§Fgﬁ¥ﬁ8§¥fﬁ%ﬁ§+§qkﬁhﬁﬂxllT?@%HQﬂ?tﬁﬁgﬁaTed

anal ogously to EﬂazpmedaeoiFéﬁyl cethgkylic aTld -N-(2- pyrldyﬁ) -N- [2}jr¢

2-[N-(4-cya h oxylic aci

(2[py§|dy¥)q?p Q?ékh? nesg¥%ﬁ6ﬁ§ %%ﬁ% afﬁ%%@?%]-é§¥1 - am de and 10

hydroxyl am ne. Yield: 27%of theory C26H28N9058 (564, 6) Rf value: 0.75

(silica gel; dl§h|QLng§h! efrha

EKA mass spectry

1I\/Ethy| 2['\'_( A v A 20 D VataDsy, .

benzi m dazol - 5- yhethahesglpﬁoml&knlfhéé’amdsnm| ;)emd 12 —lamlde | Exan|

et hoxycarb | et hyl e ocC anal ogous o] anpl e

SE 1Y oot AW 5! & O SORRSEY O LladihyT PR A1)
am1nomethy1]-benz1m1dazol—5—yl-carboxyllc acid-

N- (2-pyridyl) -N- (2-hydroxycarbonylethyl) -amide and 0.73 g

AN

pos (4.7 mmol) of carbonyldiimidazole were dissolved in 80 ml
of tetrahydrofuran and 5 ml of dimethylformamide and
15 sgtirred 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 this
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
bl 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 CygHpsN704S (531.6)
Rf value: 0.72 (silica gel; dichloromethane/methanol = 9:1)



25 2-(N—(5-cyano-thiazo| 2- yI) am nonet hyl ] - benzi m dazol - 5-y|- car boxylic
aci d-N- (2-pyridyl)-N(2-ethoxycarbonyl ethyl)- am de and et hanolic
hydrochl ori ¢ acid, ethanol and amoni um carbonate. 30 Exanple 185

1- Met hyl - 2-[ N- (5- am di no-t hi azol - 2-yl ) - am nonet hyl ] - '

. benzi m dazol -. 5-yl -carboxylic acid-N-(2-pyri8gl)-N(2-

hydr oxycar bonyl et hyl )-am de 35 Prepared anal ogously to Exanple 26 from
1-net hyl - 2-[ N-(5-am di no-thiazol -2-yl)-am nonet hyl ] - benzi m dazol 181 -
5-yl -carboxylic_ acid-N-(2- p r|dyI)-N-(2-
et hoxycar bony| ePhyyMekiyd-Ro INz L4 droxyLay andilde sol ution. 5
Exanpl e 186 1 Mt hyhe2hisl Beﬁﬂmw@z L8Z n-éa:yﬁax rmcncaaatdlyll
benzi m dazol - 5-yl - car boxy I acid-N- (2-pyr ou! -N-, (2-

et hoxycal‘ bonyl ethy B l ,_’.,4: ,5' ;xf B —_‘ 301‘_‘0 ) AR L1 O _—450.0,_1- L | € ._!_: -
Exanpl e 25d 5 r ogmideet hyI

2cl 0N (22 pyri 3%?%?63 $PALIRARTY BX RO B4 B T eaid o ©
hydrochl ori ¢ aced [Nedfagpan wﬁorbmrmmomﬁtlcjak]bdrmami‘daaod: 5:91% of
t heory, C25H273Q§§o£§9;c63c3§ Nakﬁ’-epyf’lcffl)(- li£a gel;

di chl or onet hane/ nmet han = acet i c acid) 20 EKA mass
spectrum (MH) (met %QBH%Mthammocmryl) -ethyl) -amide and

10 hydroxylamine.
Yield: 27% of theory,
CogHogNgO5S (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 1l-methyl-

N 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

(4

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 l-methyl-
2- [N-(5-amidino-thiazol-2-yl) -aminomethyl] -benzimidazol -



Exanple 187 25 1- thhyl 2-[N—(2-anidino-pyrazin-5-y|)-aninonethy|]-
benzi m dazol -5-yl -carboxylic acid-N-(2-pyridyl)-N(2-

hydr oxycar bonyl et hyl ) - am de Prepared anal ogously to Exanple 26 from

1-nmet hyl 30 2-[N-(2-am di no-pyrazin-5-yl)-am nonet hyl ] - benzi m dazol -
5-yl-carboxylic acid-N-(2-pyridyl)-N(2- - 181 -

et hoxycar bonyl et hyl ) - am de- hydrochl ori de and sodi um hydrOX|de sol ution.
Yield: 11 % of thegr 7 svalue: 0.55 (Reversed
Phase silica ge% &g%?a5§§%¥§ﬁ%H%%NﬁCﬁugQoéyé %f? $f§-6 4) EKA nass
spectrum ( MrH) et:—hoxm:ar(nvmmm)hyli-a%de thESZ%%fP’él@L%Sand sodium

1-Met hyl - 2- (2-[ 4 Iq%x)éloq&q_@,hbonyl am di no) phenyl ] -

et hyl ] - benzi m daZol - carboxylic acid-Nphenyl-N [2 10

(1Htetrazol -5-yl)- ethyl] am de Prepared anal ogously to Exanple 90 from
1-met hyl - 2- [ 8- ( Exap1@d ngghenyl ) - et hyl ] - benzi m dazol - 5-yl - car boxyli ¢ aci d-
N- phenyl - N-[ 2- ( tetrazol -5-yl)-ethyl]-am de and n-hexyl 15

chl orof ormate. Exanpl e 189
1-thhy|-2-[N—(a:m&ﬂhqﬂya4{MFgenhmiﬁdaobpyyhahnd5ﬂp&)Eﬁminomethyll-

phenyl) - aninoneghél| 0 a §5¢L -N-(2-
phenyl - N-(2-eth éﬂg' hyI? %Exﬁgég é%ggcgng? ugﬁgl%o Exanple 90
from 1- et hyl - ZLqﬁhqucarbonylethyl) -amide- hydrochlorlde

am di no- 2- ngyhoxy- phenyl ) - am nonet hyl ] - benzi m dazol - 5-yl

Preparéd analogously to Example 254 from l-methyl-
. 2- [N- (2-cyano-pyrazin-5-yl) -aminomethyl] -benzimidazol-5-yl-
~7 carboxylic acid-N- (2-pyridyl)-N- (2-ethoxycarbonylethyl) -
amide and ethanolic hydrochloric acid, ethanol and ammonium
15 carbonate.
Yield: 19 % of theory.
CogHy7NgO3 (501.6)
R value: 0.28 (silica gel; dichloromethane/methanol = 4:1

+ 1% glacial acetic acid)

20 EKA mass spectrum: (M+H)*t 502

(M+H+Na) * 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 Co3H23NgO3 (473.5)



25 car boxyl ic acid-N phenyl N- ( 2- et hoxycar bonyl et hyl ) - am de- hydrochl ori de
and n-pentyl chloroformate. Yield: 53 % of theory, C35H42N606 (642.7) Rf
value: 0.54 (silica gel; dichloronmethane/ethanol = 9:1 30 EKA nass
spectrum (MtH)+ = 643 (MtH+Na) ++ = 333.4 183 - Exanple 190

1- Met hyl - 2-[ N- (4- n- hept yl oxycar bonyl am di A0o1&2 net hoxy-

phenyl ) -am nonet hyl ] - benzi m dazol - 5-yl -carboxylic acid-N- 5

]p?gnmyll #eg ﬁyft ha?yeam@nyl ot Byl kravlLogeEr sRR5E D ANALL YU Inp 1, B 18
anm di no- 2- net hosplphéonl/meahmnoieshgt 4} benzi m dazol - 5-yl - carboxylic

aci d- N- phenyl 2-e hoxycarbon | et m de 10 hydrochl ori de and
n-heptyl chi oroﬁgﬁnﬁ&ﬂés $pertrugs EMb%”@ ‘tHedtlt T C37H46NG06 (670.8) R
val ue: 0.56 (silica gel; dichl ororremgﬁg%;.hano 19 1) EKA nass
spectrum (MrH) + = 671 15 ( MFH+Na) ++ anpl e 191

1- Met hyl - 2- [N ( 4- et hoxycar bonyl am di no- 2- met hoxy- phenyl') - 20

am nonet hyl | - bepzhfbdazekg5s- yl - carboxylic aci d- N-(2- '
pyridyl)-N-(2-ethoxycarbonyl et hyl)-anmi de Prepared anal ogously to Exanpl e
90 from 1-nmethyl-2-[N-(4-

am di no- 2- nethoxyMﬁhhy&L? &HLmmnﬁmhm¢&eiyﬂﬁxy&ahﬁhﬁ 1amild iZfo )gardigll - ¢

aci d- N-( 2- pyrld (Z2-et hoxycar vyl et h m de- hxpr orld d et hyl
chl or of or mat e. |e gk %gn%‘gfﬁ?ﬁ%‘g € Yf ll'—%%ﬂgldbc ‘}\f r}’ W aﬁ

10 (1H-tetrazol-5-yl) -ethyl] ~amide

T 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 phenyi)—aminomethyl]—benzimidazol-5-y1-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-
St 25 carboxylic acid-N-phenyl-N- (2-ethoxycarbonylethyl) -amide-

hydrochloride and n-pentyl chloroformate.

Yield: 53 % of theory,

C3g5HgoNgOg (642.7)

Rg value: 0.54 (siliéa gel; dichloromethane/ethanol = 9:1 )

30 EKA mass spectrum: (M+H)* = 643
(M+H+Na) ++ 333.4



Rf value: 0.44 (5| l'ica gel di chl or onet hane/ et hanol = 9:1) 30 ERA mass
spectrum (M+H) + = 602 (N%H+Na)++ = 312.8 184 - Exanple 192

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 et hyl)-am delBPBepared anal ogously to Exanpl e
90 from 1-net hyl - 2-[ N- ( 4-

am di no- 2- met hoxyu-hany!)gg@m nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N-(2-pyri d)TF‘)‘-—@('Z-_Fhoxycar bonyl et hyl )- 10 am de- hydrochl ori de and
n-pentyl chloroformate. Yield: 72 %of theory, C34H41N706 (643.7) Rf

val ue: 0.49 (si |1-Qﬂetgﬁ}l 2i phd W-@ﬂ%@b@&&bﬁybaﬁbbnylgmﬂdlncﬁ@—m:qpeCt rum
(MtH) + = 644 15(M+ ) ++ = rrB 14 d-N-

1- Met hyl - 2- [ N- ( 260 f%‘}?“ﬁzgﬁal %8& B‘&H@F&?ﬁﬁ ¥h:caxpoxylic aci
phenyl ) - am nsnetghdnylbanz{metdentycarponyaebbyy ) + amdde d- N-

(2-pyridyl)-N(2- ethoxycarbonylethyl) am de Prepared anal ogously to

Exarrpl e 90 from—t—+et ||y| 2 |_N'(4-

am di no- 2- net hoxBrereered Jarmliagowsillyy tp- Bxamphedaf of remyl - wlmlr'b%XW'r -

aci d- N- (2- pyri dyldy, h .ag"l.q,-
n- heptyl chl orofé%nd}te %W E;‘ﬁ'&}‘#,ﬁ? ég‘%nowﬂgII—ESW% 671 8) 1 _
val ue: 0.54 (si |q4:rao<§@rllq1|a<9ﬂdm!‘bm@ﬁx%\e¥‘et(Haﬁ’éboa"ea{lyon tmi rf'H%’%l de-
spect rum  ( MyH) hyd%5ch(dvsideNantt nr=hépty? &Bboroformate.

Yield: 68 % of’ theory,

C37HygNgOg (670.8)

y
e

Rg¢ value: 0.56 (silica gel; dichloromethane/ethanol = 9:1 )
EKA mass spectrum: (M+H)* = 671
1s (M+H+Na) *+ = 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-
e - 25 carboxylic acid-N- (2-pyridyl) -N- (2-ethoxycarbonylethyl) -

amide-hydrochloride and ethyl chloroformate.

Yield: 43 % of theory,

C31H3gN70g (601.7) _

Rf value: 0.44 (silica gel; dichloromethane/ethanol = 9:1)

30 EKA mass spectrum: (M+H)?* = 602
(M+H+Na) *++ = 312.8



Exanple 194 EXy anpoule containing 75 ng of active substance per 10 mMl 5
Conposition: Active substance 75.0 ng Mannitol 50.0 ng 10 water for
injections ad 10.0 m Preparation: Active substance and nannitol are

di ssolved in water. After packaging the solution is freeze-dried. To
produce 15 the solution ready for use, theggroduct is dissolved in water
for injections. ~3 186 - Exanple 195 Dry anpoul e containing 35 ng of active
subst ance per 2E£$ Pe Cpgposi tion: Active substance 35.0 ng Mannitol
100.0 ng 10 m@l?ﬂ‘%%W_TﬂTECtIOHS ad 2.0 m Preparation: Active substance
and mannitol are dissolved in water. After packaging, the solution is

freeze-dried. 1p_getpyodicent k‘?-tﬁé’ihﬁ:&%} RHBh iy daDorylamiadect 1S
di ssolved in water for |n1ect|ons anp

96 Tabl et con ai nin 50 gy
of active substBheBYlbsaminemethybh ?@51 4?§§?ﬁﬂ£i cnﬁcq
5 (2-pyridyl)-N-(2- ethoxycarbonylethyl) amlde

Prepared analogously to Example 90 from 1-methyl-2-[N-(4-

amidino-2-methoxy-phenyl) -aminomethyl] -benzimidazol-5-yl-

carboxylic acid-N-(z—pyridyl)-N-(z-ethoxycarbonylethyl)-
10 amide-hydrochloride and n-pentyl chloroformate.

Yield: 72 % of theory,

C34H41N70g (643.7)

£
~/ Rf value: 0.49 (silica gel; dichloromethane/ethanol = 9:1)
EKA mass spectrum: (M+H)*t = 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-
hd 25 carboxylic acid-N-{2-pyridyl) -N-(2-ethoxycarbonylethyl) -

amide-hydrochloride and n-heptyl chloroformate.

Yield: 55 % of theory,

C3gHqa5N70¢ (671.8)

Rf value: 0.54 (silica gel; dichloromethane/ethanol = 9:1)

30 EKA mass spectrum: (M+H)*t = 672
(M+H+Na) t+ 347.9

i



(2) Lactose 98.0 ng (3) Miize starch 50.0 ng 30 (4) Pol yvinyl pyrrolidone
15.0 ng (5) Magnesium stearate 2.0 ng 215.0 ng Preparation: 35 (1), (2)
and (3) are m xed together and granulated with an aqueous sol ution of (4).
(5) is added to the dried granulated material. Fromthis m xture tablets
are pressed, 187 biplanar, faceted on bothigssdes and with a dividing notch
on one side. Dianeter of the tablets: 9 nm 5 Exanple 197 Tabl et
containing 350 mRagbiachiye substance 10 Preparation: (1) Active substance
350.0 ng (2) Lactose .0 mg (3) Maize starch 80.0 ng 15 (4) '

Pol yvi nyl pyrrolidone 30.0 ng (5) Magnesium stearate 4.0 nc7 600.0 ng (1),
(2) and (3) arepwyxaapbalet Behtandigg ans! { ey 0 lyugqon
of (4). (5) is adted Fothe arrey ﬁ?aﬂﬂﬁiﬁfVn%%%‘fﬁ;ﬁ‘%%r%%%?#érﬁ?% Lo
tablets are pressed—biplanar—faceted on both sides andwth a dividing
notch on onedside. Dianeter of the tablets: 12 mm 25 Exanple 198 Capsul es

cont ai ni ng 50 ngoggogggggﬁzsubstance

Active substance 75.0 mg
Mannitol 50.0 mg
10 water for injections ad 10.0 ml
) Preparation:
~7 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.



30 Conposition: (1) Active substance 50.0 ng (2) Dried naize starch 58.0
nmg (3) Powdered | actose 50.0 ng 35 (4) Magnesium stearate 2.0 ng 160.0 ng
188 - Preparation: (1) is triturated with (3). This trituration is added to
the m xture of (2) and (4) with vigorous mxing. 5 This powder m xture is
packed into size 3 hard gelatin capsules ix86a-capsule filling machine.
Exanpl e 199 10 Capsul es containing 350 ng of active substance Conposition:
15 (1) Active Sty 1$50.0 ng (2) Dried maize starch 46.0 ng (3)
Powder ed | act ose .0 mg (4) Magnesium stearate 4.0 ng 430.0 mg 20
Preparation: (1) is triturated with (3). This trituration is added to the
mxture of (2) mng 4ripowld Ncomntgimisg MsKindy ofTRics iReWdabsEaXEH! BekS2patked
into size 0 hard gelatin 25 capsules in a capsule filling nmachine. Exanple
200 Suppositori A i }
contains: AS&tive substance 100.0 ng Pol yethyl eneglycol (MW 1500) 600.0

g Composition:

Active substance 35.0 mg
Mannitol 100.0 mg
10 water for injections ad 2.0 ml
. Preparation:
A 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
W, 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,



35 Pol yet hyl enegl ycol (MW 6000) 460.0 ng Pol yet hyl enesorbitan
nonostearate 840.0 ng 2,000.0 ng 189 ,Cains 1. Disubstituted bicyclic
het erocycl es of general formula Ra - A- Het - B- Ar - E, (1) wherein A
denotes a carbonyl or sul phonyl group |inked to the benzo, pyrido or thieno
moi ety of the group Het, B denotes an ethyl&de-group in which the methyl ene
group linked to the group Ar may be replaced by an oxygen or sul phur atom
or by an - NR1- hjpd@marnhdasiatel abebotds sddegdandewithoa diviaditid-mbikgh
group, E denogﬁ§c%@ RN C(=NH) - group wherein Rb denotes a hydrogen atom
a hydroxy, Cl1-9-al koxycarbonyl, cycl ohexyl oxycarbonyl, phenyl-Cl-3-al kox-
ycar bonyl , benZBametercpf3 thiekHakdesscy® ®m.pyri di noyl group, whilst the

et hoxy nmoiety in the 2-position of the abovenentioned Cl_9-al koxycar bonyl
group may additionally be substituted by a Cl-3-al kyl -sul phonyl or

2- (Cl- 3- al koxyEXaRhe d94,5  Ar denotes a 1, 4- phenyl ene group optional |y
substituted by a chlorine atomor by a nethyl, ethyl or nethoxy group or

it denotes a 2,5-thienyl ene _grou Het denotes a

1 (C13- o kyl ) TR et aiad 08, Bsge o O, BFESY S o HbSEanER ;i mi dazol yl ene,
2,5-benzot hia- _zolylene, 1-(Cl1-3 al kyl)-2,5-ihdol vl ene,

1-(C1-3-al kyl)-2,5-1im dazo[ 4, 5-b] pyri di nyl ene, 3-(Cl-3-al kyl)-2,7-im da-
zo[ 1, 2-a] pyri di nyl ene or 1-(Cl-3-al kyl)-2,5-thieno[2,3-d]im dazol yl ene
group and F& d&xepesadoR2NR3- group wherein R2 is a Cl-a-al kyl group which
may be substituted by a carboxy, Cl.6-alkyl oxycarbonyl, benzyl oxycarbonyl,
C1-3-alkyIsuIonnyIanLnocarbonyI or 1 FLtetrazoI-5-¥é group, a C24-al kyl
group substitutldd” BFtdvey 8rBIFangenzyl oxy, carboxy-¥4Q30 MKyl ami no,

Cli3+al koxycar H@) nuktEse3- al kyl am no, 136.0 mg
N—(C1-3-alkyI)Kggrgpx¥-C1-3-a kyl am no or

N- ( CL- 3- al kyl ) ‘é1- 32APRoRGBEFBonyl - C1. 3- al kyl ami no g whilst in the
abovenent ildhed (¢) oBpldyvhayipybeolafonei n t he a- posi t3®mro tmy t he adj acent

ni trogen atom -Substi , R3 denotes a C3, 7 | oal kyl group, a
pr opar gyl groug?ywﬂggggglﬁﬁegﬁéég%ggated part nay‘noftﬁ%ﬁﬁfnked directly
to the nitrogen atom of the R2NR3 group, a phenyl gr®uP aagtionally
substituted by a fluorine or

(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

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



chlorine atom or by a nmethyl or nmethoxy group, a pyrazolyl, pyridazolyl or
pyridinyl group optionally sub- stituted by a nethyl group or R2 and R3
together with the nitrogen atom between them denote a 5- to 7-nenbered

cycl oal kyl eneimino group, optionally substituted by a carboxy or

Cl4- al koxycar bonyl group, to which a phenyl8fing may additionally be fused,
the tautoners, the stereoisoners and the salts thereof. 190 2.

Di substituted Preperiadileat:er ocycl es of general formula | according to claim
1, wherein A dgRat : fuUl Rhony : 'f&@;ﬁ :

pyrido or thieﬁggngﬁéﬁgquggﬁéh 9%&% ﬁg?f aﬁﬁgﬁg?géé%n e;zéﬁgigﬁggﬁﬂég?n
whi ch the net hiben@igitare rfnked asdt ké) gvdth Ykgpegudanikeitdced by an
oxygen or sul phur atom or by an -NR1- group, wherein Rl denotes a hydrogen
atomor a nethyl .group,, E denotes,an RoNH- C(=NH)-,K group, wherein Rb
denotes a H@drﬁ%&% §F@WF5rm&xﬁ95F0%§,Pﬁﬁggda}RBQy%%g%d% ard gelatin

cycl ohexyl oxycaabenyjles Hanaykaygadebfidbyhg hesizbye, p- Cl- 3-al kyl benzoyl or
ni cotinoyl group, whilst the ethoxy noiety in the 2-position of the
abovenenti oned Cl-9-al koxycarbonyl group may additionally be substituted by
a Cl_3-al kyl suEgamp}le a99 2- (Cl. 3-al koxy) -et hyl group, Ar denotes a

1, 4- phenyl ene group optionally substituted by a chlorine atomor by a

met hyl, ethyl or methoxy group, or it denotes a 2,5-thienyl ene group, Het
denot es a A ne€hpsules. sentprindagoB§P ep@, of active substance

1- cycl opropyl - 2, 5- benzi m dazol yl ene, 2, 5-benzot hi azol yl ene,

1-met hyl - 2, 5-i ndol'yrrene,  I-net hyl -2, 5-i m dazo[ 4, 5- b pyri1 di nyl ene,

3-nmethyl -2, 7-im dazo[ 1, 2- a] pyri di nyl ene or

1- e¥hyl - 2, 5-t bbepob2t3odli m dazol yl ene group and Ra denotes a R2NR3- group
wherein R2 denotes a Cl-3-al kyl group which may be substituted by a
carboxy, Cl-r, -al kyl oxycarbonyl, benzyl oxy- carbonyl,

met hyl sul gifony(aim ActavkoaybstandeH-t etrazol - 5-yl 3w maa C2_3-al kyl group
substituted by X¥a4bDEN , carboxy-Cl_3- |.am no,

C1- 3- al koxycar ég%yﬁ¥%%§3¥%fg§| é%ﬁ%ﬂ N- ( CL- 3- al kyl )@c'la@r/ Lo

boxy- C1- 3- al kyK3im Rewdered(tacBogg kyl ) - Cl- 3- al koxyE®-om@ - C1. 3- al kyl anmi no
group, whilst in)tlggALeYEm SES4+AFEd groups the cardhenegf omin the
a-position to the adjacent nitrogen atom my not be substituted, and R3
denotes a propargyl group, wherein the unsaturate&%ﬂﬂQaﬂﬁ may not be |inked
directly 2o t herephtragesn: at om of the RZNR3 group, a phenyl group

optionally SUb?iitféegrggugaéégq&ifﬁefg)fﬂﬂfﬂﬂé“%f¥ﬁﬁpaeybnbisaadded 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



met hyl or nmethoxy group or it denotes a pyridinyl group, the tautoners, the
stereoi soners and the salts thereof. .3.  Disubstituted bicyclic
het er ocycl es of general formula | according to claim1l1l, wherein A denotes
a carbonyl group linked to the benzo or thieno noiety of the group Het, B
denotes an et hyl ene group wherein the nethylene group attached to the group
Ar may be replaced by an -NRL groap?2 whilst Rl denotes a hydrogen atom or
3n£ﬁ£hy| group, E denotes an RoNH C(=NH)- group wherein 191 I=4. is a by

rvtill Qv4l, a hydroxy, Cl_9-3l kvny~C+l W11lyl, Cycloh2Ayl vxyi ol
Vi Wsubéﬁﬁieldlb‘i/c]réﬁé)hetegc}/élés 0 Eé/rleral folmdb zoyl, p-C7-3-al kyl -benzoyl or
ni cotinoyl group, whilst the ethoxy noiety in the 2-position of the
abovenen- tioned Cl.9-al koxycarbonyl group nmay additionally be substltuhed
by a nethyl sul phonyl or 2-ethoRy: étH91E3g§oﬁp, Ar denotes a 1, 4-phenyl &
group optlonally substituted by a nmethoxy group or it denotes a

h enyl ene group, Het denotes a 1-nethyl-2, 5-benzi m dazolyl ene,
enzothlazolylene 1- net hyl - 2, 5-i ndol yl ene or 1-nethyl -

2 5 t hA Qn%[e%’a%fq%hWoE&ﬁ[ﬁl\%X)jl §H6p FHIBYR 1AOEL28 ﬂﬁMr%e@”ﬂM%he gloap preyyher ei n

R2 deno es a grotp whi ch may be substituted by a carboxy,

Cl 6- ié ?Xr%o?e)gya%agt é?»\é gro ENENLIOAY m&lﬂréﬁ@ @/Aup iAEdghY Ithesdi‘&ﬂam}r}ﬁéﬁt@ Jéﬁﬁé@é@w

. group substituted by a hydroxy,
benz | BX a”%gg gﬁgﬁﬁaﬁﬁno C1 3 al koxycar bo- nyl - Cl_3-al kyl ani no,
N—(Cl 3- a l Kyl or
N-(Cl-3-a ‘QXW%QS &% %%935?65 ﬁg&ﬁﬂg al kyl am no group, whilst in the

above ned atomin the a-position to the adjacent
nitrogg ?Sﬁmﬁgy n t e su@wggguted and RB denotes a phenyl group

optional ly substit ;Oedng | porl ea% ch\% 1,68, n%_ ovia |d¢” Lkox.
]9 {)FF(F;WI ntF%:'éj g % gyi ) %!mlé\y ?dnzﬂs Onﬁ)fr% ?ﬁ}g Ilﬁﬁhi&gﬁf& oiety i t poﬁ/hono of
2-[ N (4- »%o I%kﬁ)gl%?ﬂv ?ro%penz% i Oarlléb%sucl;jastljtgted b){ aCy ;é(a:lk)c? sulphonyl

- N- pheny|® d§ - anlde |
g.gl)(zj I\S‘l\r{)uptj?egg h|en e{%gti)nhly subs t%%/ﬁtahé“o]&ng gtgr%tom))ag %leth\‘:}l ¥t|hylcofi1'FrQ%>Y)J Ic

Het denotes a 1-(C,5-alkyl)-2,5-benzimidazolylene, 1-cyclopropyl-2,5- benzimidazolylene, 2, 5—benzoth|a-
zolylene, 1-(C,_5-alkyl)-2,5-indolylene, 1-(C,_3-alkyl)-2,5-imidazo[4, 5-blpyridinylene, 3-(C,_s-alkyl)-2,7- imida-
zo[1,2-a]pyridinylene or 1-(C,_3-alkyl}-2,5-thieno[2,3-dJimidazolylene group and

R, denotes an R,NR;- group wherein

R, is a C;_4-alkyl group which may be substituted by a carboxy, C4_g-alkyloxycarbonyl, benzyloxycarbonyl,
C, z-alkylsulphonylaminocarbonyl or 1H-tetrazol-5-yl group,

a C,4-alkyl group substituted by a hydroxy, benzyloxy, carboxy-C, s-alkylamino, C,_s-alkoxycarbo-
nyl-C, s-alkylamino, N-(C,_s-alkyl)-carboxy-C, 3-alkylamino or N-(C,_3-alkyl)-C, 3-alkoxycarbonyl-C, ;-
atkylamino group, whilst in the abovementioned groups the carbon atom in the a-position to the adjacent
nitrogen atom may not be substituted,

R; denotes a C; ;-cycloalky! group, a propargyl group, wherein the unsaturated part may not be linked

directly 1o the nitrogen atom of the R,NR; group, a phenyl group optionally substituted by a flucrine or

chlorine atom, or by a methyl or methoxy group, a pyrazoly, pyridazotyl or pyridinyl group optionally sub-
- stituted by a methyl group or

R, and R5 together with the nitrogen atom between them denote a 5- to 7-membered cycloalkyleneimino
group, optionally substituted by a carboxy or

C, 4-alkoxycarbonyl group, to which a phenyl ring may additionally be fused,

the tautomers, the stereoisomers and the salts thereof.



(c)1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i

c acid -Nphenyl -N-(2-hydroxy- carbonylethyl)-am de,

(d) 1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i

caci d-N- phenyl - N- ( 3- hydr oxy- car bonyl propyl ) -am de, (e)1-Methyl

-2-[ N- (4-am di nophenyl ) -am nonet hyl ] 1Bénzi m dazol - 5-yl - car boxyl i caci d- N- ( 2-

pyridyl)-N (hydrox- ycarbonyl nethyl)-amde, (f) 1 -Methyl-2-[2-(2-a

nd. diDisgbitudgsheeycis-heleyasy disd df gbrend ifarindla 2 epcoBling to claimbbywteredaci d- N- (2- pyri dyl ) - N

-(2-hydroxy- carbonyl ethyl)-am de, (Q)

1- Met hardertdsN-dadboaytpdsutndiping onplif) krdadl tvathe béngb| pybemari thiedtamobty 5 ik goauplitety | i ¢

acid -N-(2-pyridyl)-N(2-hy- droxycarbonyl ethyl)-am de, (h)1-Mthyl :

- 2- [ 2- B dermtaschni ettnyme igydup ért Wikl thib emethyiend air@ip-libked todiaer froxy At may bel replaced by an

- N- (2- ypercy Ishipir @iy thy on yNFaF troup, mykeesirhy| ) - am de, 192 (i) 1- Met hy[

-2-[ 2- (4-am di nophenyl ) et hyl ] - benzi m dazol - 5-yl -carboxylic acid

- N- phenyIR, Nef@edny/itimgyc atvtdony inethyt drgdp, - am de, () _

1- Met hyl - 2-[ 2- (4- am di nophenyl ) et hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- Ne phrersglan IR, N2-O(ANHH )t @bu@aokrebr vyl ) . et hyl ] - am de, (k)

1- Met hyl - 2-[ N- (4- am di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- N- plgnighetdd§ Brd(chetratotmatr bagdrbxyb €y }-pikdrygdrbergtyicgyhekyligxycarbonyl, benzyloxycarb-

1- Met hyl -oByl] héngeld, ard (i atgpleezvyl gr-nidotingtyhgrbu@ Nhitg nhet Etidxy-nesty innthe 2z@lsitiba yi the ar

boxyl i c abodaidnfadey i-aidxycarbdiyl Gelpydapxgditanigiyy|sebdiyitgd-taa de;-alkyiuiphonyl or

1- Met hyl 22¢] Nalkdeypathydigraphenyl ) - N- et hyl - am nonet hyl | - benzi m dazol - 5-yl - car

boxylic acid-N(3-pyridyl) -N(2-hydroxycarbonyl ethyl)-am de, (n)

1- Met haid deBothd\h ( 4-pasriyiing gpbe oytiohalifsmedtiiydd- i amiied Bign]or bea mietiyd atel ormeatloxg ar

boxyl i gro@g bdt ddnptaea 2/3thieMNddn2-glopdy oxycar bonyl et hyl ) - am de, (0)

1- Met hyl - 2-[ N- ( 4- ani di nophenyl ) - am nonet hyl ] - benzi m dazol - 5-yl - carboxylic

aci d- Mg bervyds-aN=rhdtNi-b B-bedfiaxymnde mytyelobioby s siednyidazalyland, b Bbdmybihiaaoljlete,

(p) 1-methyl-2,5-indolylene, 1-methyl-2,5-imidazo[4,5-b]pyridinylene, 3-methyl-2,7-imidazo[1,2-a]lpyridinylene or

1- Met hyheByil2N-thdna B diimRpRmmak grauiar@met hyl ] - benzi m dazol - 5-yl - car boxylic

aci d- N- (3-fl uorophenyl) -N-(2-hydroxycarbonyl ethyl)-am de, (Qq)

1- Met hy] dedotbdb RAvRIL@URGR&ERAY| ) - am nonet hyl | - benzi m dazol - 5-yl - car boxyl i ¢

aci d- N-(4-fluorophenyl) -N-(2-hydroxycarbonyl et hyl)-am de,
R, denotes a C,_s-alky! group which may be substituted by a carboxy, C, s-alkyloxycarbonyl, benzyloxy-
carbonyl, methylsulphonylaminocarbonyl or 1H-teira-zol—5—yl group, a C,_;-alkyl group substituted by a
hydroxy, benzyloxy, carboxy-C;.;-alkylamino, C,_s-alkoxycarbonyl-C,_;-alkylamino, N-(C,_s-alkyl)-car-
boxy-C,_z-alkylamino or N-(C,_s-alkyl)-C4_s-alkoxycarbonyl-C;_3-alkylamino group, whilst in the above-
mentioned groups the carbon atom in the o-position to the adjacent nitrogen atom may not be substituted,
and

R denotes a propargyl group, wherein the unsaturated moiety may not be linked directly to the nitrogen
atom of the R,NR5 group, a phenyl group optionally substituted by a fluorine or chlorine atom, or by a
methyl or methoxy group or it denotes a pyridinyl group,

the tautomers, the stereocisomers and the salts thereof.

3. Disubstituted bicyclic heterocycies of general formula I-according to cl_aim 1, wherein

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 repltaced by an
-NR; group, whilst

R, denotes a hydrogen atom or a methy! group,

E denotes an R ;NH-C(=NH)- group wherein



(r)
1- Met hyl - 2-[ N- (4- am di no- 2- net hoxy- phenyl ) - am nonet hyl ] - benzi m dazol - 5-yl -
arboxyl i c aci d-N-phe- nyl-N-(2-hydroxycarbonyl ethyl )-am de, (s)
1- Met hyl - 2-[ N- (4- am di no- 2- net hoxy- pheg ) am nonet hyl ] - benzi m dazol - 5-yl -
arboxylic acid-N-(2-pyri- dyl)- N-(2 hyd~foxycarbonyl ethyl)-a md e,
(t)1-Methyl -2-[N-(4-am di nophen ) am nomet hyl | -| ndol - 5-yl - carboxyl i cacj d- N-
phenyl - N- ( B Wt R E B0 Ry Iy eoxy. bT'VamCa'ef”a’ndf "'f’“"“””'”“"" benzyloxycaibaryt, ben-
1 Vet hyl - 22pA(A B tREBHERYYEM Heothl ‘et il e
oxylic aci &Oﬂﬁdé’msalkﬂwawfvbgrﬁwﬁw%épﬁﬂ Fét‘tﬁ'ﬂi‘fjﬁed Y AgEY SRR Qs Pasers eyt
st ereoi sonegP.and the salts thereof. 5.
1- Met-hyl - 2-[ N- (4- am di nophenyl ) - am norret hyl £ benzi m dazol - 5-yl - car boxyl i C
aci d- N- plaaiegdte\s 24)h9rm6@wcoap lptionay %{bﬁgﬁv*)%d W qethanaerptreordigenetes Rershenyiane
1- Met hylgr@ugp N- (4- ami di noph. . enyl ) - am nonet hyl ] - benzi m dazol - 5-yl - car boxyl i ¢
aci d-N-(2-pyridyl)-N(2- hydrozycarb onyl ethyl)-am de and the salts
t her eof .Hel denotes a 1-methyl-2,5-benzimidazolylene, 2,5-benzothiazolylene, 1-methyl-2,5-indolylene or 1- rnethyl-
1- Met hyl2,2eNo2A-dimiddrzeider2-gieipredy - phenyl ) - am nonet hyl | - benzi m dazol - 5-yi -
arboxylic acid-N-(2-pyridyl)-N (2-hydroxycarbonyl ethyl)-am de and the
sal t s t hRyd=nbtes A9B,NB;- group wherein
1- Met hyl - 2-[ N-[ 4- (N- n- hexyl oxycar bonyl ani di no) pheny] - am nonet hyl ] - benzi m da
zol - 5-yl - cax, exads £C agaldd dioPwiivts indy bd sutps(itdted by & cadyaararaiylexyppbengnbedeycnd
t he salts tchepehimettdisuBhywiaolirpgarbaty yr Hetetptakblleraml t s of t he conpounds
according to clains 1 to 8. 10. Pharmaceutical conpositions containing a
conpound accos.ghikg drampadubbtiasd bpree hpfroxyl demeglody, tarb8xy-Gurs-akyiaalino, Gacaionicargo-
to cl ai m 9,nyleptakynline, thNo@ebiatky!)-aarbbxyebye-adikylamiroeor REE 1 3-@6w )k Garatkeamelonyt-Cy 5-
di l uents. hkylahis® gofupawtdstripiheptoveoeotiahed graups the cdreasttony indhad-peditipinie the adjecest
or a salt aaogedatag niay nol tai subgitutédrangr epari ng a pharnaceuti cal conposition
having the effect of prolonging the thronbin tinme, a thronbin-inhibiting
ef f ect and Ryriendtehd prienyingpupfobtatalhosubsiiliat evla §erinmetopr oticdeselss a 2Dyridindgrews
for preparing a pharmaceutical conposition according to claim 10,
char a¢teasits@els| derédiaimess @dmposatd theefor di ng to at | east one of clains 1 to
8, or a salt according to claim9, is incorporated in one or nore inert
car4.i gnsfollamitdg compbuhdsembeneby fammiem- chem cal met hod. 13. Process for
prepari ng conpounds according to clains 1 to 9, characterised in that a in
order to(apr epn-¢i-amidiaopeoytcbnahorgangftainztharsetbaarboxylid e ragsidiN-Bhetghidt(@ satheryethyl)
RoNH- C( =bdde, group, wherein Rb is a hydrogen atom or a hydroxy or
Cl- 3-al kyl group, a conmpound of general formula Ra - A-Het - B- Ar -
C(=NH) - fl2-iN-( (@laidinophenyl)-N-methyl-aminomethyl}- benzthlazol 5-yl-carboxylicacid-N- phenyl ~N-~(2-hydroxycar-
bonylethyl)-amide,

(c) 1-Methyl-2—[N-(4-amidinophenyl)—aminomethyl]—benzimidaiol-S—yl—carboxylic acid-N-phenyl-N-(2-hydroxy-
carbonylethyl}-amide,

(d) 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl}-benzimidazol-5-yl-carboxylic acid-N-phenyi-N-(3-hydroxy-
carbonylpropyl)-amide,

(e)1-Methyl-2-[N-(4-amidinophenyl )-aminomethyl]-benzimidazol—5-yl-carboxy(icacid-N—(Z-pyﬁd_yl)-N{hydrox-
ycarbonylmethyl)-amide, .

() 1-Methyl-2-[2-(2-amidinothiophen-5-yl)ethyl]-benzimidazol-5-yl-carboxylicacid-N-(2-pyridyl )-N-(2-hydroxy-
carbonylethyl}-amide, _

{g) 1-Methyl-2-[N-(4 amldlnophenyl)—ammomethyl] -benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-hy-
droxycarbonylethyl)-amide,

(h) 1-Methyl-2-[2-{4-amidinophenyl)ethyl]-benzimidazol-5-yl-carboxylic acid-N-(2-pyridyl)-N -(2-hydroxycarbo-
nylethyl)-amide,



optionally fornmed in the reaction m xture, wherein A B, Ar, Het and Ra
are defined as in clains 1 to 8 and Z1 denotes an al koxy, aral koxy,

al kylthio or aralkylthio group, is reacted with an am ne of general fornula
H2N- Rb' , (111) wherein Ro' denotes a hydrogen atom a hydroxy or

Cl_3-al kyl group, or b. in order to @%pare a conpound of general formula
|, wherein the Ra-A- group and E are defined as in clains 1 to 8 wth the

prov’ ;?”@hgh?gﬁg Bk amg%e%x\te?hy d%tpzs,m%%zefg DXt AiRUR AN '[ﬁ@tyfgtotﬁam@yle-

denot es C( NH) group, or the Ra A- group contains a carboxy group

R - A ﬂZBf : ?%sr‘?vﬁz Wi bhendr i RoorBri A C oo fF BB e T warpani

1 to 8 affVk8%%the R ,'-A- group and E have the meanings given for the
Ra- A- group and E i t he ‘- A

cont ai ns{k4 dr%ﬂby'\ﬁm"éhaE‘&’WOB'ee”élbﬁW'é‘PT%th% ‘?ﬁ%'médp %[ﬁbvi%;FO%ﬁ%u%c'% “prenyi-N2-1E
hydr ol ysteéfazo'?r@at%ﬁ'f" With an aC| d or base therm)l ysis or hydrogenol yS| S
and E is defined as in c|ains es,a arou

convert el il AR INi ‘@ﬁ e”“b?‘é‘t?ﬂ‘ybi’/m H%‘?‘B‘f' §'m'dtaF%§tyh‘é%P°W' ﬁc'ﬁh\y (2:%”‘8')
or base, Ry ENYgenol ysi s and the Ra A— group has the

meani ngs given for the Ra-A- group in cl or th %

cont ai ns (My! @F@M‘&Wﬂﬁ“tﬂm'mh%' ‘é‘b'ﬁ?/'@f'tagﬂ‘of"ﬁthé'] Be’lf-a? WW‘V'@G’G’@’"C 69“’ Eplriay)
hydr ol ysih{2- 't‘Xdé‘a‘t’??é‘Pﬂ“YWht"ha'aﬁeaC| d or base, thernolysis or hydr ogenol ysis

and E denotes a p which may be converted into an group by
C%ﬁ?fa?/

hydr ol ysi, Irhéele rW thﬁmaweat! H"@thyb%{g'éom?‘MrQ?ﬂF'Wﬁéo' Sdt erfsI9SPRE:
is convef‘t’éﬁ {2-hveoxppehopyigaYlsamide eat ment with an acid or base, thernolysis
or hydrogenol ysis, into a conpound of general formula |, wherein the Ra-A-
group antP)E Taethyler Nr{éamiginophenyl)-amingmethyllbepzimigiagl- 5t3f*réarb?’t¥% seFiq-Nepheny-fd(N-hy-
Ra- A- gr dupyeecwrdethy-NametrbéryingptbdirmafRl . E is defined as |n claims 1to 8
or the Ra-A- group has the neanings given in dains 1 to 8 and E denotes an
NH2- C( =Ni)-  bMeting!-BIN-Heenidepphenyljraginemetil-ae1rsnidazocay isaiegx e os'delitP-lmorophenyl)
denot es ah(NMHRr@yeadnyletpyibapideor c. in order to prepare a conmpound of
general formula | wherein the Ra-A- group contains one of the ester groups
ment i one€h)i nt-MethyedRMN-dianidrerbenybiseiRaety-pergimdazal-Tyigpmexyic t @og;N-¢-erppbrind
of gener af-(4-ardnaxyearbonylethyl)-amide,

“(r)  1-Methyl-2-[N-(4-amidino-2-methoxy-phenyl)-aminomethyl]-benzimidazol-5-yl-carboxylic  acid-N-phe-
nyl-N-(2-hydroxycarbonylethyl}-amide,

(s) 1-Methyl-2~[N—(4-amidino—2-methoxy-phenyl)-aminomethyl]-benzimidazol-S—yI-carboxyIic acid-N-(2-pyri-
dyl)-N-(2-hydroxycarbonylethyl}-amide,

()1 -Methyl—2-[N-(4-amidinophenyl)aminomethyl]—ihdol—S—_yl—carboxylicacid-N-phenyl-N-(2—methoxycarbonyle—
thyl)-amide and '

(u) 1-Methyt-2-[N-{(4-amidinophenyl)aminomethyl]-thieno[2.3-d]imidazol-5-yi-carboxylic acid-N-phe-
nyl-N-(2-hydroxycarbonylethyl)-amide,

the tautomers, stereocisomers and the salts thereof.

5. 1—Methyl-2-[N—(4-amidinophenyl)—aminomethyl]—benzimidazoI-S—yI-carboxyIic acid-N-phenyI-N—(2—hydroxycarbo-
nylethyl)-amide and the salts thereof.

6. 1-Methyl-2-[N-(4-amidinophenyl)-aminomethyl}-benzimidazol-5-yi-carboxylicacid-N-(2-pyridyl)-N-(2-hydroxycarb-
onylethyl)-amide and the salts thereof.

7. 1-Methyi-2-[N-[4-amidino-2-methoxy-phenyl)-aminomethyl}- benzlm;dazol 5-yi- carboxyhc acid-N-(2-pyridyl)-N-
(2-hydroxycarbonylethyl)-amide and the salts thereof.



Ra" - A- Het - B- Ar - E, (V) wherein B, E, Ar and Het are defined as in
claims 1 to 8 and Ra"-A- group has the meanings given for the RaA- group in
dains 1 to 8 with the proviso that the Ra"-A- group contains a carboxyl
group or a group which nmay be converted by neans of an al cohol into a
correspondi ng ester group, is reactedl®th an al cohol of general forml a
FK)FW (V1) mherein R? denotes a Cl 6 aIkyI or benzyl group, or with the
f or mam de acetals t npound of general formula Z2 - R7
(Vi) - %ﬁ Mt 'P’é‘/ af&O@ia"ed'a?)R ”Yb?m'B%fﬂ%‘W] N 2aeN -y 2o eretie peigNA2- -
| eavi % 'e”l??‘ycd‘ °f‘¥|et YhPide g dipepaisdeseotorpound o:‘ genergl flor mul a |
e 0 oxycar bony

wher aan,s ggslpﬁatgeépt@olqb% nh%ea%o% M&\s@@&% @Hg% to ¥!

phenyl xycar enzoy benzoyl or pyridinoyl
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Cl. 9- adck@xgeacibiony lop@mamrogerer adelbhd aiadre yheR@artiblaShibudientdy a

Cl 3- alkylsulphony[ or 2-(Cl_3-al koxy)-ethyl group, a conpound of general
d o]f%S cconjaﬁ tAgst o% ft 's\letb 8%%1 Lz}t ac ﬁg& tgl cllarlﬁw89 Af‘ el pahng a

an

gener a%e ] nV'gr b agﬁ%o ¢ QO‘ ”%@%&Fetno e THRSNY c'é %@eﬁtﬁ"d an

cy cIo xycarbon R %ﬁ 3- alkoxycarbonyl benzoyl . p- C1_3-

al lfé/' _r%;c?egsz?&(l Oér alr)i))tgal no nc%fé’o” o) |Wnn acgi)relg%?o CE[‘thO y1:ha gﬂ-gselﬂgn Ehg?a compound

; dglo tz-iccorgn ag Sﬁes ?fvc al'J dto%égor g arforglnﬁ t rin h(s)nnc rpcgg In‘'one or more inert carriers

2- (c£" §E” t %5 y@”ﬁ?ﬁ e"E;iabup dnd z2 denotes a nucleofuglc | eavi ng group,
pr

d of
gel Pa%c“efgf%ﬁfreggf?"g GRB LA SRR B RyraEREegH BUES s conpound of

general formula
a. in order to prepare a compound of general formula {, wherein E denotes an R,NH-C(=NH)- group, wherein

Ry, is a hydrogen atom or a hydroxy or C, .3-alkyl group, a compound of general formula
R,-A-Het-B-Ar-C(=NH)-Z, , (I

optionally formed in the reaction mixture,
wherein

A, B, Ar, Het and R, are defined as in claims 1 to 8 and

Z, denotes an alkoxy, aralkoxy, alkylthio or aralkylthio group, is reacted with an amine of general formula
H,N-R,', )
wherein

Ry’ denotes a hydrogen atom, a hydroxy or C,_s~alky! group, or

b. in order to prepare a compound of general formula |, wherein the R,-A- group and E are defined as in claims
1 to 8, with the proviso that the R,-A- group contains a carboxy group and E is.defined as in claims 1 to 8 or
the R -A-group is defined as in clalms 1to 8 and E denotes an NH,-C(=NH)- group, or the R a-A- group contains
a carboxy group and E denotes an NH,-C(=NH)- group, a compound of general formula

Ry’ -A-Het-B-Ar-E'; - - (V)

wherein

A, B, Ar and Het are defined as in claims 1 to 8 and



NH2 Ra - A4:x, (XV) YH wherein R and A are defined as in clains 1 to
8 and Y denotes a sul phur atom or a nitrogen atom substituted by a ClL_3
al kyl or cyclopropyl group, is reacted with a compound of general fornula
HO-CO - CH2CH2 - Ar - E, (XVI) wherein Ar and E are defined as in clains 1
to 8 or with the reactive derivatilggs thereof and f. in order to prepare a
conpound of general fornmula |I wherein R2 denotes a Cl-a-al kyl group
substituted by an al kyl sul phonyl am nocar bonyl group: a conpound of general
f or mul %e]@a@p\- Boup ahd B ravéiie igdnings Biven A the FE-A- drduldéhd ERB clalveyr £lorB, WRB theA, B,
E. and [k, #Lind &f 11§y Sorltdinsd drdupivhichican e @RebriB2 intcdanatibes gauflly ydalykisl
group s hi Wiresh QY4 & baSRRe%My G QUPdrogdnolybie aheB &t devideddBrin WaitrisVies stdnér eof
i's reaglede LR whith madfbe@ofmNBO WRDarDliH JERRIHR| grdup byl droifEis, JreAdmient wiCRr NH2,
(XX), 80P bhde, MRAEIRRIF hy@odtinBil 8 bid e B QU Rrodp Bk b eBPndshevendaabe BRS- i N
order {0 BEOLGHE 15ERGE Y R 'O GRS cortaifd LAVROvhichMEHy B corivbeaiIte Bchipoxyl roup
desire GIOLD QUA A wit BR S&i@br a8, MeéhAolysiddi Hydreeh@ysiemld Esdeh6teoh yedp whitto t he
(ﬁgg nveh@@{nﬁpgn WCVJ(QNH? oFRPBY HfoRls, Geneemablvith 8 B3id & Hasé, mesmaldiai ned
e

Dy h
_stere0|n¥a
S c_onvoc;a% an ltst. e salts thereof, nore particularly for phar- maceutical
use into physi ol ogically acceptable salts thereof with an inorganic or

organt Gq c%%bgte(ar bﬁ\?&fglysis, treatment with an acid or base, thermolysis or hydrogenolysis, into a compound
of general formula |, wherein the R,-A- group and E are defined as in claims 1 to 8, with the proviso that
the R,~A- group contains a carboxy group and E is defined as in claims 1 to 8 or the R,-A- group has the
meanings given in claims 1 to 8 and E denotes an NH,-C(=NH)- group or the R;-A- group contains a
carboxy group and E denotes an NH,-C(=NH)- group, or

c. in order to prepare a compound of general formula | wherein the R -A- group contains one of the ester
groups mentioned in the definition of the R -A- group in claims 1 to 8, a compound of general formula

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

wherein
B, E, Ar and Het are defined as in claims 1 to 8 and R,"-A- group has the meanings given for the R -A-
group in claims 1 to 8, 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

HO-R, , (Vh)

wherein
R denotes a C,_g-alkyl or benzyl group, or with the formamide acetals thereof

or with a compound of general formula
Z,-R, (vit)

~ wherein

R; denotes a C, s-alkyl or benzyl group and
Z, denotes a leaving group, or

d. in order to prepare a compound of general formula | wherein R, denotes a C,_g-alkoxycarbonyl, cyclohex-
yloxycarbonyl, phenyl-C,_;-alkoxycarbonyl, benzoyl, p-C,_s-alkyl-benzoyl or pyridinoy! group, whilst the ethoxy
moiety in the 2-position of the abovementioned C,_g-alkoxycarbonyl group may additionally be substituted by
a C,_s-alkylsulphonyl or 2-(C,_s-alkoxy)-ethyl group, a compound of general formula
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R, - A- Het- B - Ar- C(=NH) - NH , (VIIl)

wherein

R, A, Het,. B and Ar are defined as in claims 1 to 8, is reacted with a compound of general formula

Z,-Ry, (IX)

wherein
Rg denotes a C,_g-alkoxycarbonyl, cyclohexyloxycarbonyl, phenyl-C,_s-alkoxycarbonyl, benzoyl, p-C; 5=
alkyl-benzoyl or pyridinoyl group, whilst the ethoxy moiety in the 2-position of the abovementioned C, g-
alkoxycarbonyl group may additionally be substituted by a C, 3-alkylsulphonyl or 2-(C,_3-alkoxy)-ethyi

group, and _
Z, denotes a nucleofugic leaving group, or

e. in order to prepare a benzimidazolyl or benzothiazolyl compound of general formula |, wherein B denotes
an ethylene group, a compound of general formula
NH,

Ry - A L, (XV)

wherein

R, and A are defined as in claims 110 8 and Y denotes a sulphur atom, or a nitrogen atom substituted by
a C,_3 alky! or cyclopropy! group, is reacted with a compound of general formula

HO-CO - CH,CH, - Ar-E, (Xvi)

wherein
Ar and E are defined as in claims 1 to 8, or with the reactive derivatives thereof and

f. in order to prepare a compound of general formula | wherein R, denotes a C,_4-alkyl group substituted by
an alkylsulphonylaminocarbonyl group:

a compound of genera! formula
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N - A - Het - B - Ar - E , (IXX)

wherein

Rs, A, B, E, and Het are defined as in claims 1 to 8 and R,’ denotes a C, 4-alkyl group substituted by a
carboxy group, or the reactive derivatives thereof,
is reacted with a salt of a compound of general formula

C, 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

subsequently, if desired, a compound of general formula | thus obtained is resolved into the stereoisomers
thereof and/or '

a compound of general formula | thus obtained is converted into the salts thereof, more particularly for phar-
maceutical use into the physiologically acceptable salts thereof with an inorganic or organic acid or base.



