;e3e)| (6(T) %@\ 00/01704 - 1 - PCT/EP99/04531 5 10 15 20 25 30
S018842pct . 203 Benzi m dazol es, the preparation thereof and their use as
pharmaceuti cal conpositions The present invention relates to benzi m dazol es
of general foggulod N1Pvd ~~--p,-B-pr R=f F ) . N Rb the?eT/ERRDNB4531
their stereoisoners, the m xtures thereof, their prodrugs, the derivatives
thereof which contain a group which is negatlvely charged u

physi ol ogi cal caondi ti ons i njst ead of a carboxy group, and thmmgmm m,’ lmm I‘eof
particularly cally acceptable salts there

organi c acids or bases whi ch have val uabl e properti es. The conpdﬁhﬁs of the
above general fornul a er

i nt er nedi at es fB(?rrl arzywhig 1'(f)é't %gxﬁkoéﬁa%lu% lgéﬁgarlﬁ(? e,%%?%a,%(lg a&:a’tnd

t he conpounds of the above gepeaamaﬁenﬁmpallcwwepée iRngenot es one of the
foll owing am dino groups, as well as their tautomers, their stereoisoners,
the m xtures thereof; their prodrugs, the derivatives thereof wnich contain
a group which is negatively charged under physiol ogi cal conditions instead

of a carboxy @huURredtht hgiversalds, rqlatds W @arbenz trei dsles ogf ca¢hgral
acceptable salts thereof with inorganic or organic acids, and the

st er eoi soner s 1Y have val uabl e pharnacol ogi cal properties,
particularly an antithronbotic activity. WO 00/ 01704 - 2 -

PCT/ EP99/ 04531 The present appllcatlon thus relates to the new conpounds of
t he above general fornula W&l | as the preparation thereof, the

phar maceut i cal conmposg t+ D ng—wire-pharrBgol ogi cal |y &EYive
conmpounds, the preparati Ohsgn use thereof. In the above general formula
Ar denotes a phenyl ene or naphtqylene group optionally 10 substituted by a
fluorine, chlorine or brom ne aH?nt by a trifluoronethyl, Cl1_3-al kyl or
Cl_3-al koxy group, a thienylene, ™ hiazolylene, pyrldlnylene

pyri mi di nyl eng,, Dk Azl 0yl RdEs OF L Y1+ dod Py £86mEF VP ROt hoREL LY S
thereof, their prodrugs, the derivatives thereof which
contain a group which is negatively charged under
physiological conditions instead of a carboxy group, and

15 the salts thereof, particularly the physiologically
acceptable salts thereof with inorganic or organic acids

or bases which have valuable properties.

The compounds of the above general formula I wherein R,

20 denotes a cyano group are valuable intermediates for
preparing the other compounds of general formula I, and
the compounds of the above general formula I wherein R,
denotes one of the following amidino groups, as well as
their tautomers, their stereoisomers, the mixtures

25 thereof, their prodrugs, the derivatives thereof which
contain a group which is negatively charged under
physiological conditions instead of a carboxy group, and
their salts, particularly the physiologically acceptable
salts thereof with inorganic or organic acids, and the

30 astereoisomers thereof have valuable pharmacological

properties, particularly an antithrombotic activity.

I
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15 substituted in the carbon skeleton by a Cl_3-al kyl group, A denotes a
Cl _3-al kyl ene group, B denotes an oxygen or sulphur atom a nethylene, 20
carbonyl, sul phinyl or sul phonyl group, an inino group optionally

substltuted by aogygg7@hkyl group wherein ghe al kyl noi et POTAEHD® ATOXES1 Or
di substituted by a carboxy group, 25 Ra denotes an R1-CO C3_5-cycl oal kyl
group wherein R denotes a Cl_3-al koxy, am no, Cl_4- al kyl am no or

di (C1_4-al kyl Bgm@ggé%roup erein ea%rll‘é’%l::%&l 'sett)é TRY, l?{%v?%&dﬁc?sd by

a carboxy gro enel m no or

cycl oal kenyl ea@ @0 a@b@upg\dmmlnﬁyzrlnm]suﬂstala wedd b!ys &Heym‘nﬁgalg?t@tﬂﬁ or

by one or tmn 3- 3Ik¥l gr i 1@%0 184 th

si mul taneousl e hBs it %Ecbu drox#&l -al kox lcar boxy, °

car boxy- Cl_3- @wﬂamcodangm}m Mwwl%ﬂmn% ZE@f @ranéwa)tlcr@ and

(carboxyC ¢ 3 g— Esﬁrg car boxy- Cl_3-al kyl am nocar bonyl , WO
04531

00/ 01704 - N (Cl_3-alkyl) -N (carboxy- C1_3-alkyl)
-an1nocarbony|, car boxy- Cl_3-al kyl am nocar bonyl am no, 1- (Cl_3-alkyl) 3-

(carboxy- Cl_3+13| ke atRich ey |fufinida 3- (CL_3-al kyl)
3- (carboxy-Cl_3-al kyl ) -am nocarbonyl am no or 1, 3-di5.(Cl_3-al kyl) -3-
(car boxy-Cl_3- aIkyI) - ami nocar bonyl anino group, a 4- to 7-nenbered

cycl oal kenyl engi Hah@t@=0wp phdstlicng et maphtindreney gpaup,optionally

10 substituted by a fluorine, chlorine or bromine atom, by a
trifluoromethyl, C,,-alkyl or C,,-alkoxy group,

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

A denotes a C,.,;-alkylene group,

B denotes an oxygen or sulphur atom, a methylene,

20 carbonyl, sulphinyl or sulphonyl group, an imino group
optionally substituted by a C,;-alkyl group wherein the
alkyl moiety may be mono- or disubstituted by a carboxy

group,
25 R, denotes an R,-CO-C, -cycloalkyl group wherein

R denotes a ¢, ,-alkoxy, amino, C, ,-alkylamino or di-
(C,,-alkyl) -amino group wherein each alkyl moiety may be
substituted by a carboxy group,
30
a 4- to 7-membered cycloalkyleneimino or
cycloalkenyleneimino group which may be substituted by a
hydroxy group or by one or two C,;-alkyl groups, whilst
an alkyl substituent may simultaneously be substituted
35 by a hydroxy, C,,-alkoxy, carboxy, carboxy-C,_ ,-alkoxy,
carboxy-C,_,-alkylamino, N-(C,;-alkyl)-N-(carboxy-
C, ,-alkyl) -amino, carboxy-C,_ ,-alkylaminocarbonyl,



10.a 5- to 7-nenbered cycl oal kyl enei mi no group optionally substituted by a
Cl 3-al kyl group, to which a phenyl ring is fused via two adjacent carbon
atons, 15.a norpholino, piperazino, N (Cl_3-al kyl)-piperazino, pyrrolino,
3,4-dehydro-ph§ebb bR9o@r pyrrol-1-yl group,-an Rz-CX- C3_Poay®Ersalfoulsagr oup
wherein 20. R2 denotes a phenyl, naphthyl or nonocyclic 5- or 6-nenbered

het eroaryl group optionally substituted by a Cl1_3-al kyl group, wherein the
6- menber ed het er oaryl groug}contains one, two .or.three nitrgg&n atons and

the 5-menbered NetEr-oad kYt olip (€3RPKKsCan FHEIWD RO BPY bhal | y
substituted by aaEhogyakkylaikpuaminscaxygaplanisdl phulCateoalloylhn im no

group optionall ubstituted b ~3-al kyl _qr ng_an,oxygen | phur

atom or one or gﬂgcﬁF Péﬁé%*af%ﬁgygﬁaawﬁgoé ngﬁgg?ﬁgﬁgd %|E§ras% SY?ruent

naybbe sg?sgitFBe?chybaxyacpglekyhibﬁzy??cérgsnulﬁmxyp ;;81’3_§1—

car boxy- -a an R\ <l F PPXNm Ny famiRogr oup,
16, 2L 0y Of B (ECuds gLy | Ja DRy bPa Sloca by aah Ao

and X denotes a ygen-atom a Cl_ | 1 mno, Cl_3-al koxyl m no,
Cl_3-al kyl hydr agikpgp.di - (Cl1_3-al kyl) 35. hydrazi no, CZ_4-al kanoyl hydr azi no,
N (Cl_3-al kyl) CZ_4-al kanoyl hydrazino or Cl_3-al kyli dene group each of

whi ch may be substituted in the %;k | _or Ikaqp | .moi et WO 00/01704 - 4
- PCT/ EP99/ 04532 6r R tnECHPRyE ﬁécépﬁ&%ﬁyw é&%&ﬂ%&? °XFcar boxy group,

a Cl_3-al kyl or gGBsbieyekadalkyla tydtpxsulsoupyt ed by an 5 i m dazol e or
i m dazol one group wherein the imdazole ring my be substituted by a phenyl

or carbokngroup and by one or two Cl_3-al kyl groups or by one, two or
three Cl_3-al kyh grotps.7-wesbeired kycloadiysteinaiavine wapure defdmiadaly or

different and On%b%EiEQ%e%?Q§Eg?Q;iQagggﬁl5¥Bu§9b§5ihﬁgahsan§henyl ring
ut e

si mul t aneously be substit by a’carboxy group or may be substituted in
the 2 or 3 posi tisofusgdaryianitive, acd aFeRtk FFFPIIATETSEL_3- al kyl ami no, N
(C2_4-al kanoyl ) -C1_3-alkyl amno or di 15 (d _3-alkyl) -am no group, and
t he i m dazolone ring nay .be suhstituteed b 1 3-al kyl _gr Wi | st the
al kyl subk?ituedt MP&P 1§§hsﬁFﬁﬁF@&H&$'a%E§r Gi?lgyﬁﬁﬁpgpggﬁzﬁ €'2 or 3
position by an 29ra@inewo,Ca,4-adiarmd-gniperidiha-cal lpphaming, - W group,
(C2_4-al kanoyl ) -Cl1_3-alkylamno or di- (Cl_3-alkyl) -am no group, and
additionally a phenyl or pyridine ring may be fused to 25 the
abovenent i onedn ®,daxete, ocychoalbizyl opeowp ngseveédnt wo adj acent car bon
atons, an im dazolidine-2,4-dion-5-yl group which may be substituted by one
or two C1_3-al kyl groups, whilst at the 30 sane tine an_al kyl substituent
may be subBtit uReddeponegapbpRenylouparhtbyl 408 RPPOGYEE WA cREi s
substituted 35 RY Ak dRlHHerGhrd 1l gqrddgyloptionally substituted by a
Egﬁg4?éifs?;r¥;F{érgﬁﬁgéﬁbkOhb't% %%%gnYthlfgmgkgggeézhe@%@%@rf¥-group
contains one, two or three nitrogen atoms and the

5-membered heteroaryl group contains an imino group

25 optionally substituted by a C;;-alkyl group, an oxygen
or sulphur atom or an imino group optionally substituted
by a C,,-alkyl group and an oxygen oOr sulphur atom or
one or two nitrogen atoms and the abovementioned alkyl
substituent may be substituted by a carboxy, carboxy-

30 C,.;~alkoxy, carboxy-C, ,-alkylamino or N-(C,.,-alkyl) -
carboxy-C, ,-alkylamino group, and

X denotes an oxygen atom, a C,;-alkylimino,
C, ,-alkoxyimino, C,,-alkylhydrazino, di- (C,.,-alkyl) -

35 hydrazino, C,,-alkanoylhydrazino, N-(C, ,-alkyl) -
C,..-alkanoylhydrazino or C,,-alkylidene group each of
which may be substituted in the alkyl or alkanoyl moiety



WO 00/ 01704 - 5 - PCT/EP99/ 04531 by an isoxazolidi nyl carbonyl group
optionally substituted by a C1 _3-al kyl group, by a pyrrolinocarbonyl,
3, 4- dehydr o- pi peri di nocar bonyl, pyrrol-1-yl 5 carbonyl, carboxy,

am nocar bonyl .. Cl .3-al-kyl am nocarbonyl, di, (Cl_3-al kyl) -m nosas penysq or
4- to 7-rrenbe?q8d%@y@lalg§akyl enei m nocar bony?‘ group, whil st }ﬁr?‘t he po
abovenenti oned groups the cycl oal kyl enei m no noi ety may be substituted by
one or 10 two Cl1_3-al kyl groups and at the sane tine each al kyl noiety or
al kyl substituest il# the @&BEmand GéPrey 3 MQIgHLEH fcd bﬁ%ﬁ’?xﬂi -
(C1_3-al kyl) -aWr bonyl or cycl oal kyl enei m nocar bonyl groups may be
substituted by & carboxy group, and the remai ni ng hydrogen atons of the 15
Cl _4-al kyl group may be wholly or partially replaced by fluorine atons
wherei n R3 demoicgs-alkydr egen, at egcdoadkEl_dralipybubstipuopdi byalany

substituted by a carhoxy gr.oup,.and 20 . hydrogen atom a

CL_3-al kyl ¥ - ¢P1585 -%,lmcladr Z&%yqr&%ogﬁﬁwfe%- “3-alkyl - Y2,

Cl_3-al kyl -Y2 or carboxy-Cl_3-al kyl-YZ group or 25 R and RQ together with

the nitrogen at gmbatyeen dinepidenais, Al duddt fumabeseh phenyl or
y

cycl oal kyl enei mno _group opti onal substituted by a_carboxy, Cl 3-al kyl or
car boxy- C1_3- al Igarhgxou@nmisr and 3y vRei&iottew apleadraﬂ-&lczﬂﬁé)d’r?soaﬁ,e}o}én
oxygen atom a gifdohend .osWHia W, |, -sukgholoupshHwherdirC@heor - NH- CO- NH-
group and Y2 denotes ,a carbon-nitroge ond .or_a onvl,, 35.s hopyl ,
imino or 1XH COSYRSSIF USRS &3Y h?eg’cé«;err%dh‘iﬁl g?%u%fafc)i%)e]f%%t ﬂ%-’ C%‘gg?gup is
| i nked to the nitheoggipvasnemmifortdie Y -swrstui; ueartcs trey | $imel troepesly
occurring WO 00/01704 .- - RCT/_EP j P nbd | Onn Of 1 Eheea
groups Y1 and YZSr&! é%clhtugtc?dil tklgg)-naal %kgoéagsﬁo%({lfé[}%e a C1 3 al kyl or
carboxyd _3-al kyiln giteu®, & 8 @osBitaldy| by rarCRsingcl Gad @ik aAUFMLN0,

substituted by & RONRGGHAUA nhenkl & RSa88BAEGS ) achy ds PrPNaAlAB) o2 di-
Cl_3-al kyl, CS ?113cgc§?%;%kyln, ' hen(ylz'(':’a?bonyl ? phehél sul ghonyl or pyridinyl

group andli0 R6 Genopdkyd)CRMdng BHCURraPBiGky- C1_3-al kyl or
car boxyd _3-al kyl carbonyl group, a Cl_3-al kyl group which is substituted by

a C2_4-al kanoyl 15 or . . ,-cycl oal kanoyl. gro 3~al | oup

substituted by é%l@%%&oﬁ%%ﬁf@%rmﬁ%d?%es% %%{%g%gb %%_sc’ﬁ %i(ﬁ}gi en

atom or a Cl_3- ajrkyp ,grwhid sct 120 &Rkydle ntlest B wsrthonay oop swbakpitwntadno

group opt i onal | y, substi Lt ed By ne.,or; W, Cl, 352l Kybo ot 0UBS: by Nencar boxy
I n ef [

groups nentione e ns of the abovenenti oned groups may al so
be repl aced by ammimoup C,,-alkanoylamino, C,;-alkylamino,

N- (C,.,-alkanoyl) -C, ;-alkylamino or di- (C, ,-alkyl) -amino

group, and

additionally a phenyl or pyridine ring may be fused to
25 the abovementioned imidazole or imidazolone rings via

two adjacent carbon atoms,

an imidazolidine-2,4-dion-5-yl group which may be
substituted by one or two C,,-alkyl groups, whilst at the
30 same time an alkyl substituent may be substituted by a

carboxy group,
a C,,~alkyl group which is subsgtituted
35 by a C,,-alkyl-Y,-C, ,-alkyl, HOOC-C, ,-alkyl-Y,-C, ,-alkyl,

tetrazolyl-C,_ ,-alkyl-Y,, R;NR,- or R,NR,-C,.;-alkyl group

and



25 which can be converted in vivo into a carboxy group or by a group which
i's negatively charged under physiol ogical conditions, or the am no and

i mno groups nenti oned in the definitions of 30 the abovenentioned gr oups
may al so be SHi %std 4Py a group which_cgn_be cl eaved i pevi MepodFeuips: of
this kind are esc for exanple, in WD 98/46576 and by NNM N el son et
al. in Internatlonal Journal of Pharnmaceutics 39, 75-85 (1987). 35 WO
00/ 01704 - 7 - PCT/EP99/ 04531 A group which can be converted in vivo into a
carboxy group nmay be, for exanple, a hydroxnethyl group, a carboxy group
esterified wt hb@na@ll qmaZMQheiyrlddt%oaiyqo@ild@ rapteifonalslypref erably a
Cl _6-al kanol, a enyI al ka ycl oal_k ilst a

C5_8- cycl oal kan§| (ﬁd[:ibé’nd?'l 3b8§§¥%sf3f?upéd£gyao gggpl}ty\?\b Cl_3-al kyl
groups, a C5_8- c:)a&{b@axlylian@l mimdrc&mdxwm@myh e 1 ok-y1l-

SR ILn S ARy A herﬁ%é% g | mno group optionally
phenyl - C1_3- al k@X;éca&bUﬂoyml@PC@Z a’ﬁkaﬁéyl(cgnoﬂbk&ﬂab pRéneGerBarKanefr

moi ety may addi gi. 0%‘ '7y RSns id 1%5&1%1%1%1{6/&%@@!@%@ oups, a
C4_~-cycl oal kenaol 5- al kenol - al k(ra'fgloelt a C3_5-al kynol or
0

a phen
phenyl - C3_5- al k)‘/’ﬁ@llSt\MJ{rh thee aﬂ?"pﬁ“@ﬂ%’{ t he oxygen atom

starts froma ca rcbaa. éﬂuﬁrﬁrﬁﬁrnfdm;yan@qubjaa smbstmmitfed)md orse or
C3_e-cycl oal kyl

K bi | gal_k f
carbon atb¥s, \Aﬁlwéﬁqq;y igéfht 9583k’%ycﬁga§&g@?’et t?ta%en% ?n%}% c?lcyg'lké'g] kyl
nmoi ety by one omdiwey?2@®rChl3kl Ignbsjrrmmt an the abovementloned

1, 3-di hyd 3- 1- h y £ O,
(RecRi) -G 25 anePaR Tl enBebery e B Ay o et %@?H%S‘aﬁgf%hgﬁw or

phenyl d _3-al kylcygﬂ@ﬂik}ﬂ@mwaafhwloﬁp%ﬁsorﬁa}é g shbg

CS_~-cycl oal kyl 4 a%%oqaﬁ O ANhRir Qg i85y chRERge B B3N ©f tthe
Cl_3-al kyl group, %rou @v?hci%l IS nega \ ))/ cqggr %d y derﬁ%gym (g%cycal
35 condi t}ons néy-sbelEyleGrRyE MmevyPe H&‘Qﬁrﬁ é.)lrbgﬁ% r?l

trifluornethyl canhpilmmatasas MivdeirCl_6- al kyl sul phonyl am no,

phenyl sul phonyl am no, WO 00/ 01704 - 8 - PCT/ EP99/ 04531

R, denotes a hydrogen atom or a C,;-alkyl group
optionally substituted by a carboxy group and

20
R, denotes a hydrogen atom, a C,;-alkyl-
Y,-C, ,-alkyl-Y,, carboxy-C,,-alkyl-Y,-C,;-alkyl-Y,,
C, ,-alkyl-Y, or carboxy-C, ;-alkyl-Y, group or
25 R, and R, together with the nitrogen atom between them
denote an 4- to 7-membered cycloalkyleneimino group
optionally substituted by a carboxy, C,.;-alkyl or
carboxy-C, ,~alkyl group wherein
30 Y, denotes a carbon-carbon bond, an oxygen atom, a
sulphenyl, sulphinyl, sulphonyl, -NH-, -NH-CO- or
-NH-CO-NH- group and
Y, denotes a carbon-nitrogen bond or a carbonyl,
35 sulphonyl, imino or -NH-CO- group, wherein the carbonyl

group of the -NH-CO- group is linked to the nitrogen
atom of the R,NR,- group, and the imino groups occurring



benzyl sul phonyl am no, trifluoromnethyl sul phonyl am no,

Cl_6- al kyl sul phonyl am nocar bonyl, phenyl sul phonyl am nocar bonyl ,

benzyl sul phonyl ani nocar bonyl or perfluoroCl_6-al kyl sul phonyl am nocar bonyl
group 5 and a%5w35) Migh can be cleaved-ig vivo froman ipeTERY9 ADL 5L
group may be or exanple, a hydroxy group, an acyl group such as a benzoyl
group optionally nono- or disubstituted by fluorine, chlorine, bromne or

i odine 10 atons,, by Cl1 3-al kyl, or al kox ps, erein th
substituents mayTheheidHlidghitinn d?ﬁl_%feerﬂro‘%%%f? &Pﬁ‘oyﬂ @?%u%ag

Cl1_16- al kanoyl grdm;tlwcama;s bhesdmstitdutataiyla QreEilhkpl ommaaahgxy-
pent anoyl or hex no &%rogp a 3,3,3trichloropropionyl or allyloxycarbonyl
group, a 15 Ci- C f%%ﬁyl or C _Is-al kyl carbonyl oxy group wherein
hydr ogen at ons nay be whol ly or partially replaced by fluorine or chlorine
at ons. suc m;te on c y a Y IR.NR, -
|sopropoxycarbonYP %Eksgx cafgén§ Clgg??§ib§?gggcg?ﬁ%ﬁgﬁg%ﬁgh?ggycarbonyl

20 hexoxycarbamgqup(ﬂh%mQMWcarbonyl nonyl oxycar bonyl , decyl oxycar bonyl,
undecyl oxycar bonyl , dodecyloxycarbonyl~ hexadecyloxycarbonyl,

met hyl car bonyl ox et hyl car bgn 2- trlchlo et hyl.car bon
propylcarbonyloﬁé F§8é?§p9lg¥é ﬁépoﬁ§ombu?yl arﬁéﬁyﬁ0xb?7?%ycyogf¥yl’
tert. butyl car borpyHensyl caeminy L argiosryy syl phivexyl ozr boywidkyyl group and

octylcarbgnyloxy, nonyl car bonyl oxy, decyl carbonyl oxy, undecyl carbonyl oxy,
dodecyl ca Bonyloxy or hexadecyl car bonyl oxy group, a
phenyl - C1_6- alkd%ydanbaﬁﬁlagﬁ@gpaéhyh,asarhexweﬁzyf@k@ihr%@n?ﬁrboxy—

phenylethoxycangnyI I quﬁﬁycarbonyl group, a 3-am no-propi onyl
group wherein thé‘hnl group no- or disubstituted by Cl_6-al kyl
or C3_~-cycl oal kyl groups and the substituents may be identical or

different, a Qﬂi?'mdﬁﬁ |ﬁﬁidh£ﬂé«§ﬁb§ﬁﬂﬂﬁﬁéd by a C,,- alkanoyl

Cl_3- al koxy- C2 4-al Kox kox carho R RACRf

Cl_6- al kngCOCNT—I 5- VG 6‘61‘1?11%3‘ aéifgéfiyofs%} xﬁ?é%(l P co or
Cl_6- al kyl - COf1b4RyER ed by(i@ﬁﬁ&brlﬂbﬁxbr@mnmg @heiedin®kdatomRt are as
her ei nbefore defined, Rg and R, " which nmay be identical or different,

denote 5 hydrogen atons or Cl_3-al kyl groups. Moreover, the sat ur at ed al kyl
and al koxy noiRyf desotisiscla dywrggenaten inah 22 GarBdkyat G¥euRedticoned i n t he
above definitions also include the branched isoners thereof, 10 such as,

for exanple, the isopropyl, tert.butyl, isobutyl_ group etc. Preferred
conpounds 28r e RheeaadesgenEYAN GridiPa N RE |2rigATe gmqﬁcqptllzﬂnal]l\‘( 15 Rb

wherei n A denalgss@i GltSd abfkvbedeo 8 owe, c 20 B idenagesumm. oxygen or sul phur
atom a nethyl ene, carbonyl, sul phinyl or sul phonyl group, an imno group

optionally substituted by a Cl1 _3-al kyl group wherein the al kyl noiety may
be nono- or diBudstarbbdry dyoapsandokjogedupn ©he Rdefenbtiégnanof the

R1- ﬁ lCﬁyi‘S CY LB L QL OHR WHEEELE FaflelPEE b8 FdpPadbloRy. 225k8Ep

25 which can be converted in vivo into a carboxy group or by

a group which is negatively charged under physiological

conditions, or

the amino and imino groups mentioned in the definitions of
30 the abovementioned groups may also be substituted by a
group which can be cleaved in vivo. Groups of this kind

are described, for example, in WO 98/46576 and by N.M.
Nielson et al. in International Journal of Pharmaceutics
39, 75-85 (1987).

35



(Cl_4-al kyl)-am no group wherein each al kyl noiety nmay be 30 substituted by
a carboxy group, a 4- to 7-nenbered cycl oal kyl enei m no or
cycl oal kenyl enei m no group which may be substituted by WO 00/ 01704 - 10 -

PCT/ EP99/ 0453401 /@1 7#ga0 Cl_3-al kyl groups, -whil st an al ksdT AEisd f 045NL
may simul taneously be substituted by a hydroxy, Cl_3-al koxy, carboxy,
car boxy- Cl_3-al koxy, carboxyd _3-al kyl am no, N (Cl 3-al kyl) -N

(car boxy- Cl_3- al(gey E %5’”@%} no, rbox C(])tegdr al kyI a‘pcl) nQ aorboné/érb&y
(Cl_3-al kyl)
car boxyd _3- algli. \ﬁ“n{é?%ebo%xa@%pljé (aC]hy%ﬁ:bKﬁéﬁhyﬁ group, a carboxy

(carboxyCl_3 m nocar bonyl am no -al ky

( car boxyCl_3- SiTopD) esiifn %Wlhrﬁnq@lcﬁofplls ere(léi tsh%ﬂéﬁ?h‘ﬂlbc

3- (car boxy- Cl y3riltky e @ggﬂg@&gﬂ)ﬁ aurn nglgtra@lu;g,, a $Hheny170rgradkatiol ,

cycl oal keng/l enei m no group, substit y 15 a 5- to

7- menber ed® cy@ SabR§FYEAER T ﬁé‘ogr'oﬂ’g‘ gﬁ‘tt 8‘n§1518yc¥ﬁ)lb<§t—"?{( ggj BYYa c1_3-al kyl
gr ouE, I to whi elada takelly ibyg subdtisacted oy wnadimdem Gayedikt ons, a

nor phol i no, pi perazi ng, 013 Kyl i Zi_n

3, 4- dehydr o- pidFEMEEiné cérll_ P’Fgloa?lkal%c%lr 3}315%% i %&%@%er%&% kyrf gr oup

wherei n RZ dertdtees -a q:mm;posmmn e 8P Mlétn RXYFe1p R ERHepHPEd
heteroaryl graqup ;oq 00558113 tdr{é{[l%ﬂ %&ﬁl&@lﬁyla gr ou1whierein the
6- menber ed heteroary ro |trogen atons and

cont al ns _one, or thre
3aF“}V\}K2

t he 5- menb@r edPhestydr &arsyla &uppé’@ﬁty&l - F??‘HS%E’SBB offfi onal I y

substituted by a_glk3naki I&ndartkféxx@@lo’é(l}mnoauhrmwtyam or an imno
group optlonall ubstltut 3- nd or sul phur
atom or one o QMg tﬁ‘é%ﬁo ?tone al >Iég"\/j1q(e§§Lubst| t uent
may be substi tgitcﬁ.q:shy @ lmy)qloadaxrebm»iyda 323a,l—hd\kyn0¢ar Bopjnemfl& al kyl

am no or a _pO 0L 9kOno@Ndy i+ WO h

00/ 01704 - éib(ﬁl%’é’é/’ Qg@go%sggnbg%l ?n&éf 2 gno ‘-'%I kyl'i i no,

Cl_3-al koxs)'vl mpmvﬂSﬂo s;ratkwmwnratum thi -oxXxXIEIB- %H%S}'I%tﬁlffs’/‘éﬁ aErem, a

Cz_4- al kanoy! hydnazi %Oco#wr(l%?ca?éﬂ%a %Ax@iéa&oy& PYSIT A Zb A Pl a
Cl 3-al kyl i dene group each 5 whi ch pay sub é ted In&&?’b al_k

al kanoy! ~ i etGs- aOFYFAOﬁHé‘Y&I I@yh éHHaQPF\LanBy lﬁ%ﬂc

of 8 to 10 carbon atoms, which may addltlonally be
substituted in the bicycloalkyl moiety by one or two
20 C,,;-alkyl groups, a 1,3-dihydro-3-oxo-1-isobenzofuranol or

an alcohol of formula
R,-CO-0- (R,CR,) -OH,

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

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

R, denotes a hydrogen atom or a C,.,-alkyl group,

a group which is negatively charged under physiological
35 conditions may be a tetrazol-5-yl, phenylcarbonylamino-

carbonyl, trifluormethylcarbonylaminocarbonyl,

C,.¢-alkylsulphonylamino, phenylsulphonylamino,



a Cl_3-al kyl or C3_5-cycloal kyl group substituted by an 10 i m dazol e or

i m dazol one group wherein the imdazole ring may be substituted by a phenyl
or carboxy group and by one or two Cl_3-al kyl groups or by one, two or
three C1_3-al lpq oy QiPRo4 Wherein the 15 sulgstituents may bectTdepdsLekssl
different and one of the abovenentioned al kyl substituents may

si mul taneously be substituted by a carboxy group or may be substituted in

the 2 or 3 p05|t|on by an ani no, no am no,
(C2_4- al kanoybenzyi %llé?l'k%ﬂyleﬁﬁ”rﬂfj'or WE%Y@ﬁﬁiﬁ%ﬁﬁﬁ% 37 oup, and
tlhE : mi dgz?l ?mq rlaugtymmll@ﬂlbﬁ;ht ?hq[mmd Honyd , Cbkfbr@t]]qdlpgrcm},d,amutnc;st tge
al kyl substituent na subst i e or
position by arf af%b J?#]n S b%an‘ﬁlrggé%%;%ng k&fp ]gn?%guéﬁg

(C2_4- al kanoylg, . @lk&l@luﬂphcaTanoqarbC(m Jrguyyl ) - amino group, and
addi ti onal%y a phenyl or pyridine ring may be fused to 30 the

abovenenti oned i m dazole or im dazolone rings via two adjacent carbon
atoms, an im daxbld direuR whiklrean e glravehi Wia\job%r%'ﬁb%‘ill %‘ﬂ%’éﬁ By one

or two Cl1_3-al rou whi |.st {he 3 nt
may be substi tad'illéﬁjg CSQ:&W%)&/ gr'oly exarﬁ?@‘s%t)/% Ei)g%rgﬁi %%3?1531
a Cl_4-al kyl grmooyp whiach ass ad:bsmzda)ul egtlrdzlyp apmlqn@lkylmmomos al kyl ,
HOOCClSaIky XS 353 220l V1 s1Gle B g K 4+ Q%

R3NR4- C1_3- allfi group ﬁ‘%& t104 A ﬁé Pordfin&ibRModine

an |soxazoI|d|nyIcarbonyI roup ?Ptlonally
subst i t ut &@ bysltaar@L ebyal%yi aglrli}tlp Otz ~FYPSY BECHPFanyiherein the

3, 4- dehydr o- pigSddi RS POURYY  bPY{dht 10a1- ¥t - @ﬁfb@ﬂé’ht Cal’lb?rydlnoyl
am nocar bonyl, Cl1_3-al kyl am noi%ﬁbon I i Cl,3-a FH‘ ocar %%M or

, di -
4- to 7- rrenbergé’d:"&i/cq’]baﬁ‘ Kyi- w8 HBXir BORYP éPSEp?S
abovenent i oneg@HPLHSy 1 hao@ty&h@,al Kyp@teamdyd oDi lee:yamayl bgreulpst atati ed3by

one or 15 two Cl, | k ups and al kyl noiety or
al kyl substi tJ&ﬁa’?f; lfc?\g% (%)Jo 4l one%ygxgggf}ﬁ +£¥n ﬁocgl?bo%yl di -
(Cl_3-al kyb) -canganaﬂ:hohynylrbonyd;yolroéll kwﬂwhﬂmﬁm Wgﬂhm%@eb‘é

substit tedb the 20
&4;&wgmﬁ%#%%ﬁ%%ﬁwﬁﬁﬁﬁﬁ%%£”¥%%%%§%%ﬁ

wherei n R3 derfolwse e e o@blfp’é%l@fm %)‘FC"&SClSQClaI ?{?It]@;‘?o‘ﬂﬁtﬁﬁ’t‘YSﬂﬁPP9y
bstituted b b t

oL P e e P B8R eGP0 °GpBpRuoRpE LA, 2

Cl 3-al kyl - Y2 Mtco::ayd:mlgemls a¢k1yl WtQXM®rb®n$b, Faeaﬁgxmalfb@@tfﬂxer Wwith

the nitroggn %&&Ee,agéeo@s& Dendeppbey firbont?, TnoRPLEkPLarbonyl,

cycl oal ky enel m NO gr oup opti ona ed bi/ gr bo% l_gLyI or
car boxy- Cl1_3- desylepynemprpe herydi nundecyloxycarbony dodecylokycar ony

hexadecyloxycarbonyl, methylcarbonyloxy, ethylcarbonyloxy,
2,2,2-trichloroethylcarbonyloxy, propylcarbonyloxy,
isopropylcarbonyloxy, butylcarbonyloxy,

25 tert.butylcarbonyloxy, pentylcarbonyloxy,
hexylcarbonyloxy, octylcarbonyloxy, nonylcarbonyloxy,
decylcarbonyloxy, undecylcarbonyloxy, dodecylcarbonyloxy
or hexadecylcarbonyloxy group, a phenyl-C,_ ,-alkoxycarbonyl
group such as the benzyloxycarbonyl, phenylethoxycarbonyl

30 or phenylpropoxycarbonyl group, a 3-amino-propionyl group
wherein the amino group may be mono- or disubstituted by
C,..-alkyl or C,,-cycloalkyl groups and the substituents
may be identical or different, a C,,-alkylsulphonyl-
C,.,~alkoxycarbonyl, C, ;-alkoxy-C, ,-alkoxy-

35 C,,-alkoxycarbonyl, R,;-CO-0-(R4CR;)-0-CO-, C,.s-alkyl-CO-NH-



35 Y1 denotes a carbon-carbon bond, an oxygen atom a sul phenyl, sul phinyl,
sul phonyl, -NH, -NHCO or -NH CO NH group and WO 00/ 01704 - 13 -

PCT/ EP99/ 04531 YZ denotes a carbon-nitrogen bond or a carbonyl, sul phonyl,
imno or -NH g o@/QH4Progrherein the carbonygl -group of the pdd¥EK39 0451 S
linked to the nitrogen 5 atom of the R3NR4- group, and the im no groups
occurring in the definition of the groups Y1 and Y2 nmay each additionally

be substituted by a C1_3-al kyl or rhoxyd 3-al kyl p 0.2 Cl_3-al kyl
or C3_5-cycl 0dReGRaIgrISTP s &m@éﬁ(ﬁy%ﬁéﬂﬁeégdu'p%grér%‘%@ dehotBs a
hydr ogen at omyhzrelin3-Rl k¥l R, Gie ,a€ )itd 0ad iktyd £ oy edwyf Taedbonyl

phenyl sul phonyl or pyridinyl group and 15 R6 denotes a Cl1_3-al kyl,

car boxy-Cl_3-al kyl or carboxyd _3-al kyl carbonyl group, a Cl1_3-al kyl group
which is substitutRgdabgt B, CWhich keatoye 20dent TR 1--@y dbbf «epry| éeBRBeand

by a Cl_S-%I Kyl grhwgyggftégtdé;fequ)@ a _ghkoni Beouism ne or iodine atom Rb

denot es a hydr ogen “at 3~al Ryl group~and 25 R~ denotes a cyano
group or an am dino group which may be substituted by a hydroxy group, by

one or two Clgsaldodr 9 SsatQirdbednaliefl tavd Gl ket donyhighoups,
wherein the carboxy, am no and im n{gﬁgr oups nent i otn.ed id’u l31(1) éﬁ\éa %&, ition
of the aboven&fNtGHeY st fidhy HAHPYL TR PR o Grotp WATEh can

be cl eaved i n Qdpimitiend altsneirclisierde somrchahd sahess theeeedt, 35 WO
00/ 01704 - 14 - PCT/EP99/ 04531 Rarti s rrFQ:&.QSE@WdS'Q$b& 1
above gentfal F¥ihmi% Iaorareexaf%%e’ er géng%lpéfgtﬁi enot es & C1_3-al kyl ene

group, group etc.

Preferred compounds are those of general formula

N
Ra‘©i \>—A—B—<: :}——Rc (Ia),
|

R
15 b

wherein
A denotes a C,,-alkylene group,

20 B denotes an oxygen or sulphur atom, a methylene,
carbonyl, sulphinyl or sulphonyl group, an imino group
optionally substituted by a C,;-alkyl group wherein the
alkyl moiety may be mono- or disubstituted by a carboxy

group,
25
R, denotes an R,-CO-C,  -cycloalkyl group wherein
R denotes a C,,-alkoxy, amino, C,,-alkylamino or di-
(C, ,~alkyl) -amino group wherein each alkyl moiety may be
30 substituted by a carboxy group,

a 4- to 7-membered cycloalkyleneimino or
cycloalkenyleneimino group which may be substituted by



B denotes an oxygen atom a nethylene, imno or N-(Cl_3al kyl)-imno group
wherein the alkyl noiety may be substituted by a carboxy group, Ra denotes
an C3_5-cycl oal kyl group substituted by the RL-CO group in the 1 position
wherein R1 deqﬁgegb/bfgkug-alkoxy, am no, - Glg 4- al kyl am no peT/EP99/04531
di (Cl_4-al kyl)-am no group wherein each al kyl noiety may be 15 substituted
by a carboxy group, a 4- to 7-nmenbered cycl oal kyl enei m no group whi ch nmay
be substituted by a h droxy gro by one or. Cl_3- yl )

whi l'st an al kyl 3?%(15 r%“?fnedﬁ&%@’%@&%ﬁﬁ‘%’ﬁbﬁ gt
hydr oxy, Cl_3- alnl@quslrma]rttmmous:]@r Be yo s B al ke by a hydroxy,

car boxy-Cl_3-al kyl ami;n | Kyl I _) -am no,
car boxyd _3- |k§¥awﬁ%§§hPBoﬁgﬁ%f§pa g%fé xyicf 5%%6& e%r%o&@

(car boxyCl_3- al kgl .-adkiyieodmsony- Hharbéky125NCICQI§p%yléhhnééby%bnylanlno
1- (C1_3-akkyl) gz&3ndc égggl aI RGB! ,,-3lkyl) -
(C1_3-al ky%) - 3- l“?lcacgr bg%r< ,§1§ alﬂé— ar%nﬁorﬂcar bonyl"am 21;](3?1 1, 3y )

(a_, -alkyl) 3- (%a?%@pm-(ﬁ-alalé%y)l— afHECSBFARY YA FFTRBYG, 30 a 5- to

7-menbered cycl qal k}@l@dwamlrﬂ@@&rmmmlwl |2y (?déQShllkyﬂedecﬁrﬁbx&—al kyl

group, to which a ph ﬁ X r%@%_ls fE§$d Via_two (?cen arb%n %E&Qth;

nor phol i no, pip énazi 1N a2|no 135

3% ey o pes dtoan ‘@yfir‘ﬁmbﬁ“%"j, I‘V“j’g; ﬁqwﬁjmgo Iy th
c u sition by the

R2- CX- gé a3$€ ’%éﬁﬁgﬁofé€*§ﬁ§h§ﬁ§1, ﬁ%p t )/dﬁ%' n§%083§||c 5- or 5

6-nenbered heteroaryl group optionally substituted by a Cl1_3-al kyl group,

wherein the 6-mepher qd, hetgrnaryl g GHAURL SO R TSn@N\8ind WorSEip t hr ee ni trogen
atons and the 5-nenbered heteroaryl group contains an i mno group

optional |y subst§uRAEEEWLS R B-BYIGI<Gr P an oxygen 10 or sul phur atom
or an imno group optionally substituted by a C1 3-al kyl group and an

| ph t t d d
oot SUbABL t Lort Sy el M TR o TP R B o Sese SHCLRRER LY O
car boxy-Cl_3-al @ummwd Nby (aClC 3r-alligl]) grifimartmwhich 3 gherhi nng

group, and X denpte an t I Cl_3-al koxyi m no or
Cl_3-al kyl i dene Jg%o%p, deg%%—ge#ug T a@erﬁlﬁial?% st%%t%d in the al kyl or

al kanoyl moiety by a 20 carboxy group, a Cl_3-al kyl group substituted in

the 1 position by @d-bie0as)] eppgsefﬂm@olwnecgrwncme@rfbr?&iﬁtﬁ
i m dazole ring may be substltuted Q&{a he

or car box by one
or two C128- al kyRY%FobibRe or3 QWP%Pe%%ﬁ%%PCﬁr39%¥§§i gr%gpgroéﬁerein
the substituents nmay be |dent|cal or different and one of the
abovenenti oned al kyl substitu neously 30 be substituted by a

nt y sinult
car boxy group Yt IﬁafxbéaguSXFﬁPaﬁggﬁiﬁrPHB yggfeénp05|t|on by an ani no,
C2_4-al kanoyl am no, Cl1_3-al kyl am no, N (C2_4-al kanoyl) -Cl1_3-al kyl am no

or di(C|_3-aIkyHt H%%B@%sggpﬁ%mn§ﬂq naphthyl or monocyclic 5- or

25 6-membered heteroaryl group optionally substituted by a
C, ,-alkyl group, wherein the 6-membered heteroaryl group
contains one, two or three nitrogen atoms and the
5-membered heteroaryl group contains an imino group
optionally substituted by a C, ,-alkyl group, an oxygen

30 or sulphur atom or an imino group optionally substituted
by a C,.,-alkyl group and an oxygen or sulphur atom or
one or two nitrogen atoms and the abovementioned alkyl
substituent may be substituted by a carboxy, carboxy-
C,.,-alkoxy, carboxy-C,;-alkylamino or N-(C,;-alkyl)-

35 carboxy-C, ,-alkylamino group, and



35 the imdazolone ring may be substituted by a Cl_3-al kyl group, whil st
the al kyl substituent may be substituted by a carboxy group or in the 2 or
3 position by an WO 00/ 01704 - 16 - PCT/ EP99/ 04531 am no,

C2_4-alkanoylw@ /0%ko3-al kyl amino, N-_ (1G2_4-al kanoyl) -HdTB=RdKyd45@1n0
or di- (C1_3-al kyI) -amino group, and 5 additionally a phenyl or pyridine
ring may be fused to the abovenentioned i m dazole or imdazolone rings via

two adj acent carbon atons, an |n1dazoI|d|neéﬁ 46gk aﬁ§ éﬁ group whi ch may
be 10 substit ut &d ARPBEE G RYLEE REA%y 12 Jroifs N ‘at the sanme tinme
an al kyl substltgqnhlkaxybalabbstaguaeﬁymyydraaiboxydngapﬂ—alkﬁln-aIkyI

DonRa- (1 5l Ry PP ARG by BT EahoB AR EE, iR, RO 19

2, 3- dehydr o- pi p&hi 4daﬂ1heapb@hy|dra|zmn@a@m Cl-ayﬁlbbfﬁ-béﬁyﬁ gggppog@ch of
am nocar bogyl, 2f) 4 %6%1 'ﬁél %H t acan Ry in dine (GlkyBr &Ky Dkardd§ DOsRISOPY|
ar pon - (0]

i soxazol i di n- 1 ylc -nenbered cycloal | enei m nocar bony
group, whilst i®t H& éﬁ%ﬁ/é’}’?ﬂéﬁﬁli Gilse ag}r]%ﬂ]'ﬁ%\’ 191 & R TRFEY noi ety
may be substitu one or two Cl_3-al kyl groups and at the 25 sane tine
each al kyl noi ety or "al kyl substituent in the abovenentioned

Cl_3-al kyl am nocar bonyl, di- (Cl_3-al kyl) am nocarbonyl or

cycloalkyIenemnmqqcaﬂhgﬂybrgEgg95yﬂm¢ahky3ub$bupusadsbytatedrwawngroup,

and the r inin gen ato %v\ roup may be wholly or
30 parti aﬁm %&%g 1%:?ﬁzeoolcfﬁé;mg ereln f%:%Ifgdenot es a hydrogen atom
or a Cl_3- aIkyI group optlonally substituted by a carboxy group and 35 R4

denotes a hydro AiPfHa 1 Gl B kly We ust Raxvded 15y o kyhentgl gspup or
WO 00/ 01704 - - /EP99/ 04531 R3 and R4 t oget her t.h the ni trog]%h atom
a

bet ween them demrévcacm-grtqypz-w PR dH K Freri@liiviio Iy
substituted in t&ﬁa 1 Residt Ahive a:;1 araQQc)wL g@b@sa,l hmemln the

car boxy- G 3 al k ro wher ei no S 2 t o] or
car bonyl , 1Pmi no %’rbsqﬂl—?‘%@ % 47- cg]bny g%u%og%fgﬁl%eg-gNH CcO-
group is I i nked die tahﬁ:\mntermgxe:meai criklof 1 téndoﬂ?;i\iﬂtlentgs oy @imulprneéenady
group occurring.in t e 1 efd 0 be
. pd %fL 53 rab“caolfngtsg %{%ﬁ) Sorf ndPYo@ddib s epeht ¥a

substituted by OoXY- group,
in the 2 or 3 pos1t10n by an amino, C,,-alkanoylamino,
C, ,-alkylamino, N-(C,,-alkanoyl)-C,;-alkylamino or di-

20 (C,.,~alkyl) -amino group, and

the imidazolone ring may be substituted by a C,;-alkyl
group, whilst the alkyl substituent may be substituted
by a carboxy group or in the 2 or 3 position by an

25 amino, C,,-alkanoylamino, C,;-alkylamino,
N- (C, ,-alkanoyl) -C, ,-alkylamino or di-(C, ;-alkyl)-amino

group, and

additionally a phenyl or pyridine ring may be fused to
30 the abovementioned imidazole or imidazolone rings via

two adjacent carbon atoms,

an imidazolidine-2,4-dion-5-yl group which may be
substituted by one or two C,,-alkyl groups, whilst at the
35 same time an alkyl substituent may be substituted by a

carboxy group,



15 a Cl1_3-al kyl or C, _5-cycloal kyl group substituted in the 1 position by
an RSNR6- group, wherein RS denotes a hydrogen atom a Cl_3-al kyl
CS ., -cycloal kyl , phenyl carbonyl, phenyl sul phonyl or pyridinyl group and

R6 denotes a b 3Bldi¥oa carboxy- Cl1_3-alkyly or carboxy20 GicB/ew&y)essionyl
group, 25 a Cl_3-al'kyl group which is substituted by a C2_4-al kanoyl or
CS ., -cycl oal kanoyl group and by a Cl _3-al kyl group substituted by a

chlorlne brom ne or _iodine ato deno S8 C al kyl group and R~
denot es an aniddiSe-§rélp WROLHR g§9Rgpﬂroﬁ jﬁ?’%‘bstituted by a

2,2,2- trrchloroethoxycarbonyl 30 C1_8- alkoxycarbonyl

acetoxynethylox car bany e z oxycar zo 0 il

benzoyl noiety %’é’y aoéﬂ ﬁ‘&a g di Ubsatllqpal%/ cr’o_%lllr}l(gil g‘ﬁl g?ﬁn%i %rom ne
or iodine atomnstenywa@bl3lalkyl-adkyCtY,, aRRBYY groaﬁﬁhaﬁﬁ3thék¥&bgrpvﬁents
may be |de§t|cal &y 35 di fferent, WO 00/ 01704 - 18 - PCT/ EP99/ 04531 the

Cl_3-al kanol esters t he tautoners stereoi soners and salts thereof. Most
particularly preferred conmpounds of general forrmula | 5 are those wherein A

denotes a net hy|b%/near9rl%az%1QthQ{ﬁ%ﬂb&§M9@'r&lpﬂmplflmi][\Si' no group, 10
Ra denotes a cyclopropyl ar substgé b inthe 1

rou
posi ti on, mhereﬁN9§Qﬁﬁﬂﬁ%% e §F%8PpeP(m%i§% Jr"SUp optionally 15

substituted by aﬂﬁﬂdaﬂbdnykﬂfBM4{ﬁ&hgﬁm%&pxperxﬂﬁﬂoaﬁqunyku eytydl moi ety
may be substituted by a car oxy. arboxy 3 4 carboxy-Cl_3-al kyl

am no or %5 (C1¥§ &I Y q%ﬁ? évﬁ%rjanlno Erou 20 a_ cycl opropyl
group substitut ey. |alkwéam1m@§anhmmyﬂy ﬁhe RZ-EXLky bupmlWﬁéﬁeb@nRZ @&not es

a phenyl, pyridyl. dy AzRlatle PR ORA 0RA dne SHAR LAY DYg o, 3- al kvl
Irotp an > whilst in the abovementioned groups the
cycloalkyleneimino moiety may be substituted by one or
15 two C, ,-alkyl groups and at the same time each alkyl
moiety or alkyl substituent in the abovementioned
C, ,-alkylaminocarbonyl, di-(C,,-alkyl)-aminocarbonyl or
cycloalkyleneiminocarbonyl groups may be substituted by
a carboxy group, and the remaining hydrogen atoms of the
20 C,.,-alkyl group may be wholly or partially replaced by

fluorine atoms wherein

R, denotes a hydrogen atom or a C,,;-alkyl group
optionally substituted by a carboxy group and

25
R, denotes a hydrogen atom, a C, -alkyl-
Y,-C, ,-alkyl-Y,, carboxy-C,,-alkyl-Y,-C, ;-alkyl-Y,,
C,,-alkyl-Y, or carboxy-C, ,-alkyl-Y, group or

30 R, and R, together with the nitrogen atom between them
denote an 4- to 7-membered cycloalkyleneimino group
optionally substituted by a carboxy, C,.;-alkyl or
carboxy-C, ,-alkyl group wherein

35 Y, denotes a carbon-carbon bond, an oxygen atom, a

sulphenyl, sulphinyl, sulphonyl, -NH-, -NH-CO- or
-NH-CO-NH- group and



X denotes an oxygen atom a Cl_3-al koxyimno or Cl_3-al kylidene group, each
of which is substituted in the al kyl or al koxy noiety by a carboxy group,
30 a C1_z- aIkyI group substituted in the 1 position by an i m dazole group

wherein the I McA Q)?(pﬁ-fd,;ng may be substituted by a phenyl mrT/ wdoxysHEDUP
and by one or two 3-al kyl groups or by one, two or three Cl_3-al kyl
groups, wherein the substituents may be identical or 35 different and one
of the abovenentioned al kyl substituents may sinultaneously be substituted
by a WD 00/01704 - 19 - PCT/ EP99/ 04531 carboxy group or may be
substituted in tyqedanatea Roghibon - hy taogani bondCar4aakkaboplani no,

Cl _3-al kyl am no 4-.al kano I) a M ( yl)
-am no group, wiid lspth %B’ 3 enﬁ’i ﬁlkédfrl glﬂr;égreﬁ nc%he e@%sed
to the aboverrentdlgqgi dfntgfgojl\m_rgmgsgm@p t D 1ey_d1}mzprﬁo Qﬁ{ebQﬂLtaﬁcﬁgm a

Cl_z-al kyl substituted in th t dazol on- 1-
w5t thed i ST iy Tl ) AR BRY (TR By S FETRGT B1CaRgTS

group optional | irsuhss idasied thivra efardiox yggruep,Y,aamdt Nyl may eadlyl group
which is substitu in the 0Si,t .0 b

R3NR4- C1_3-al kyl? %Lf’poréanlzl}f)y & W bs(td’?;“@é ‘?zq"f ;Sa 2%%&2‘”&5%5’? Acgarlgﬁoﬁf by an
isoxazolidin-l-yhgaaﬂkwﬂlggp@@p by a pyrrolidinocarbonyl or

pi peri di nocarbonyl group substituted by a Cl1_3-al kyl group, whilst in the
abovenenti oned groups each al kyl moiety or alkyl substi tuent

abovenent 1@ned dhoupd kivdy 9Fe Csub§VFELG?iBYBy9£OHBr SyRFLeryGs %Werae&nNB&S'
denotes a hydrpqasal, atrur&ina Cl_3-al kyl group optionally substituted by a
carboxy group and R4 denotes a hydrogen atom a Cl_3-al kyl -Y2 or
carboxyCl_3-al kyl -YZ group or R3 and R4 together with the nitrogen atom
bet ween t hem dermt deaotest a hytevbenedtoys| ealkytahkihi n6s.gropploptkvhal |y

substituted by al&%ﬁ%&ﬁ&ﬁ%ﬁ%&% ﬁﬁgﬁfﬂéhfgkonyl or pyridinyl group and
15
R, denotes a C,,-alkyl, carboxy-C,;-alkyl or carboxy-
C,.,-alkylcarbonyl group,

a C, ,-alkyl group which is substituted by a C,.,~alkanoyl
20 or C,,-cycloalkanoyl group and by a C,.,~alkyl group
substituted by a chlorine, bromine or iodine atom,
R, denotes a hydrogen atom or a C,;-alkyl group and
25 R, denotes a cyano group or an amidino group which may be
substituted by a hydroxy group, by one or two C,.,~alkyl
groups, oOr by one or two C, s-alkoxycarbonyl groups,
wherein the carboxy, amino and imino groups mentioned in

30 the definition of the abovementioned groups may also be

substituted by a group which can be cleaved in vivo,

the tautomers, stereoisomers and salts thereof.

35



WO 00/ 01704 - 20 - PCT/ EP99/ 04531 YZ denotes a carbon-nitrogen bond, a
carbonyl group or an imno group optionally substituted by a Cl1_3-al kyl
group, 5 a Cl _2-alkyl group substituted in the 1 position by an RSNR6 -
group , wherewo g5 denat es a pyridinyl,- phenyl carbonyl orp@iEBRd S0 psENY|
group and 10 R6 denotes a Cl_3-al kyl or carboxy-Cl_3-al kyl group, an

n- propyl group substituted in the 3 position by a chlorine atom which is

substituted in the 1 position a 15 cycl opent r bo r

cycl opr opyl g?&fﬁlﬁjﬂﬁqﬁtyutp&iaé)%’i it oosqr[)(fsonc}léo%a}ée ca{%é%%e%%%%%l no
group, whi ch ifm>railisd itautzeck athddee whdregigen at om by a

car boxy- Cl_3-al kyl carbonyl group, 20 Rb denotes a nethyl group and R~
denotes an am dino group which may optionally be substituted by a
Cl_8- al koxycarfbaigroteghs adat oalkatliepieo gyrearhony!

2,2,2-trichl oroet hoxycarbonyl, benzyl oxycarbonyl or benzoyl group,

particularly those conpounds of general forqg;u | a wherein 30ﬁg notes a
net hyl ene gr ol A& fotads WYISH fF Yo, Ygle"ﬁb%'esl‘%ﬁ%%% Py gr oup

substituted byitkie REmGERS @Faup wittdit I lposd Tiyin, nodereimay WO 00/ 01704 -
21 - PCT/ EP99/ %531 dcgl%ot es a rroli doiuno or piperidino group optionally
substituted by erE’tt@:le Yethy3 TGt ertei n each methyl or ethyl noiety

may be substituted by a carboxy, carboxy-Cl_ 3-al koxy,

car boxy- CL,3- g kylanin \- Vi ¥oubablBsys Che3aably LRSI RO-co
group, a 9cl ?préﬁ??’kﬁrgogé gﬂﬁs??%?%%ﬁ#% %%%ug pos%t%on by t%e R2- CX
group, wher ei gridR2ideriot s rePpHaign wWhggedyl , pyrazolyl group optionally
substituted by a Cl_3-al kyl group and X denotes an oxygen atom a

Cl 3-al koxyimno or Cl1 3-al kylidene group, .each_of ich is substituted in
- y R denotes a %La-alkog , gmlno, C,.,-a yf%mlno or di-

(C,.,~alkyl) -amino group wherein each alkyl moiety may be

15 substituted by a carboxy group,

a 4- to 7-membered cycloalkyleneimino group which may be
substituted by a hydroxy group or by one or two
C,,-alkyl groups, whilst an alkyl substituent may

20 simultaneously be substituted by a hydroxy, C, ,-alkoxy,
carboxy, carboxy-C, ,-alkoxy, carboxy-C, ;-alkylamino,
N- (C, ,-alkyl) -N- (carboxy-C,_ ;-alkyl) -amino, carboxy-
C, ,-alkylaminocarbonyl, N-(C,;-alkyl)-N-(carboxy-
C,.,-alkyl) -aminocarbonyl, carboxy-

25 C, ,-alkylaminocarbonylamino, 1-(C,;-alkyl)-3-(carboxy-
C,.,-alkyl) -aminocarbonylamino, 3-(C,,-alkyl)-3-(carboxy-
C,.,~alkyl) -aminocarbonylamino or 1,3-di-(C,.,-alkyl) -

1-

1_
3- (carboxy-C,_,-alkyl) -aminocarbonylamino group,

30 a 5- to 7-membered cycloalkyleneimino group optionally
substituted by a C, ,-alkyl group, to which a phenyl ring

ig fused via two adjacent carbon atoms,

a morpholino, piperazino, N- (C, ,-alkyl) -piperazino,
35 pyrrolino, 3,4-dehydro-piperidino or pyrrol-1-yl group,



15 the alkyl or al koxy moiety by a carboxy group, a Cl_z-alkyl group
substituted in the 1 position by an im dazole group wherein the imdazole
ring may 3e substituted by 3Ee to three nmethyl groups or by two 20 net hyl
groups and an t LQYP, ilst additiona ly one of the METERI 4 L5
met hyl or ethyﬁ ggltuents may S|nultangghsly be SUbStIEﬁ?gd by'gjcarboxy
group, a nethyl or ethyl group which is substituted in the 1 25 position by
an RBNR4 - or RBNR4 - CH2 - group and by a di-(Cl_3- anlnocarbonyl

by a pyrro 30a Cdisn6¥&alBahiiy oErEPEe?PH§56§§FSQn9p 6%8ué %

substituted bxhg §1 §Xal%y5u§rouﬁerémhlst in the abovenentloned groups each
al kyl noiety or stituent may be substituted by a carboxy group,
wherein 35 R3 denotes a hydrogen atomor a Cl_3-al kyl group optionally
substituted by a_C@éﬁ@xysgaoppeﬁyﬁ, ni$hohyD1304mendycl PETEEPO®/ 04531 R4

senetes 2 S T st e b -

denot es a ar bo oup or n I ' mnNno group
optionally subsKjLuaéﬁybygaO@E SWQEK?ﬂngﬁprG TenbsrrRY HEfSreESTY LmSiRHP
group and R- dengles gl yfddi Q%Gfociurthwecfhl%bg&{ izd Yarke tgubsti tut ed

by a Cl_a- alkoxycarbonyl, acetoxynethyloxycarbogy
2.2, 2-tri chl or oS-RMERPEHEo MAtENSRTRH FEAUR FSHHAISS 5dh 2SRy AP whi | st

the abovementio 1%'£Ilqu/n%kieﬁt:l\ﬁfﬂit@&1tﬂiﬁagr b aBiyils grouphe o posigeron ar e
particularly prgﬁg the Cl 3-al kanol, esfg%s taut nme o

h
stereoi soh®rs afd FOHLERUS attI‘PérFé’d:f anrining Igtﬁ/ﬁ“t’f’ et & SRa onecPSatslte%(%ed es
of partlCularlyh@refengedlkgﬁpguodp apdl @a)oxygen or sulphur atom or

gpggpsridkgﬁgrﬁfﬁﬁgnlnQﬁthy rdgéE“JBQﬁé*JﬁgF%Hé“&ﬂéﬂékéké@dﬁéﬁt%%n@ﬁ-CyC|

(E/ Z) - 2- (4- ani disudsterydearn mevetdey ISubistigtufgd By H (AN Z379AEar boxym
et hyl oxyi mi no) mgt hyLeRpel30 eucherieey! labrpzhmidazeken- (c, ;-alkyl) -

15 carboxy-C,_,-alkylamino group, and

X denotes an oxygen atom, a C,;-alkylimino,
C,.,-alkoxyimino or C,,-alkylidene group, each of which
may be substituted in the alkyl or alkanoyl moiety by a

20 carboxy group,

a C,,-alkyl group substituted in the 1 position by an

imidazole or imidazolone group wherein

25 the imidazole ring may be substituted by a phenyl or
carboxy group and by one or two C,,-alkyl groups or by
one, two or three C,,-alkyl groups, wherein the
substituents may be identical or different and one of
the abovementioned alkyl substituents may simultaneously

30 be substituted by a carboxy group or may be substituted
in the 2 or 3 position by an amino, C,,-alkanoylamino,
C,.,-alkylamino, N-(C,,-alkanoyl)-C, ,-alkylamino or di-
(C,.,-alkyl) -amino group, and

35 the imidazolone ring may be substituted by a C,;-alkyl
group, whilst the alkyl substituent may be substituted
by a carboxy group or in the 2 or 3 position by an



(c)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1- (2car boxyet hyl am no) - 1- (pyrr ol
i di n-1-yl-carbonyl)-ethyl]benzi m dazole, 35 WO 00/ 01704 - 23 -

PCT/ EP99/ 0453%d §p Ar1Adly am di nophenyl ani npgret hyl) - 1- net hydrfEP99/04231
(2carboxyet hyl)-pyrrolidin-1-yl-carbonyl]cyclopropyl]benzim dazole, 5 (e)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 2- (2car boxyet hyl ) - 4, 5-di net hyl -i

m dazol - 1-yl - net hyl ] benzi m dazol e .(f), .

- (- am di hopherdi nome RAKFRESHEmiAC:5 G - pLEYBER B

met hyl ami no) - 1- (pyea,o)-iadikenbyil)—cxr,baiklylaetnypl predii-tiCdazal kydhdapgho
2- (4-am di nopher%__l am nomet hyl ) - 1- met hyl - 5-[ 1- ( N- net hyl

car boxynet hyl car (ﬂ%ﬁ’arﬁ nonet hyl ) - 1-nmet hyl - 1- (pyrrolidin 15

1-yl -carbonyl)-ethyl]-benzi m dazol e and the Cl_3-al kanol esters, the N

(C1_8-al koxycar boily; ondY RENZ Wr&OWr?&‘ﬂué\FPﬂ?Qﬁy apa dfiesd tde

tautoners, stereol soners and salts thereof. 20 Accordi to the invention,
the conpounds ofthferrraenesimaAned Hidarelaren Yt € KhbHAS péte se,
for exanmple by the fai{emg detbeelsateis 2) I n order to prepare a conpound
of general fornula I erein R~ denotes a cyano group: cyclising a conpound

of general fornmula 271 ,Zz NH\C -A-B-Ar -CNRa NH (Il), 30 Rb WO
00/ 01704 - 24 an PGHdEPSY Dah3d - ppt + dbhah 4 §- ¥ orgrecup rwhheh reagtbon mi xt ure,

wher ei n Rb, .Ar...A.and .B a r ei Abef _gne,def.d : i ch
may be i ggﬂti fﬁ?soql?df??%r%tég%g%@g @a‘rﬁ r?g,]%hlyﬁfoxf; or %#lel?lcrbgcptzagt g%;s
optional | y subsstnie utisee B3n aakyyl gropsl vient may e ceibohiibhd By @

carboxy group,

a C,,-alkyl group which is substituted in the 1 position

15
by an R,NR,- or R,NR,-C, ,-alkyl group and

by a pyrrolinocarbonyl, 2,3-dehydro-piperidinocarbonyl,
imidazol-1-yl-carbonyl, carboxy, aminocarbonyl,

20 C, ,-alkylaminocarbonyl, di- (C, ,~alkyl) -aminocarbonyl,
isoxazolidin-1-ylcarbonyl or 4- to 7-membered cyclo-
alkyleneiminocarbonyl group, whilst in the
abovementioned groups the cycloalkyleneimino moiety may
be substituted by one or two C,;-alkyl groups and at the

25 same time each alkyl moiety or alkyl substituent in the
abovementioned C, ,-alkylaminocarbonyl, di-(C,,-alkyl)-
aminocarbonyl or cycloalkyleneiminocarbonyl groups may
be substituted by a carboxy group, and the remaining
hydrogen atoms of the C,,-alkyl group may be wholly or

30 partially replaced by fluorine atoms, wherein

R, denotes a hydrogen atom or a C,;-alkyl group
optionally substituted by a carboxy group and

35 R, denotes a hydrogen atom, a C,,-alkyl-Y, or carboxy-
C, ,-alkyl-Y, group or



Z1 and ZZ together represent an oxygen or sul phur atom an imno group
optionally substituted by an alkyl group with 1 to 3 carbon atons, an

al kyl enedi oxy or 10 al kyl enedithio group with 2 or 3 carbon atons. The
cyclisationi:WdDﬁgygfgg4y carried out in pysolvent or m xpgterpdopOhyent s
such as ethanol, 1sopropanol, glacial acetic acid, benzene, chlorobenzene,
tol uene, xylene, 15 glycol, glycol nononethyl ether, diethyleneglycol

di met hyl et her, sul phol ane, di nmethyl fornmam de, tetraline or Ln an exgﬁss of
the acyl ating agert: 886dRs otQPepate Yheh cbipothtrofeyeRErdl PPEYRGRatFF™
e.g. in the corresposlidich M1 rid e7-metiyelddecy b4l ll étei mbxsd egroupani de,
for 20 exanple at tenperatures between and 250C, but, pref.erabl e
boi | i ng t enper at ur®o¥oR ¥e%%§%’nquﬁ§5?u’rré,chb%t]r (P‘I%ﬁ:f%/{) 1 ?%egpéf(%g%%%g' of
a condensi ng agentc,spailkad pivospivtoxy -@% e hllayild group, ompleretilror i de,

sul phuryl ¢hloride, sul phuric acid, p-toluenesul phonic 25 acid,

met hanesul phoni ¢ acid, hydrochloric acid, phosphoric acid, polyphosphoric
acid, acetic aciY}, daneties anlepaiote niNrRgEnc PONcherya catthediyilm devigio
optionally in the. pnasense 9fod Pasiesdioh @se ROAASSAYIM #EHQXI 88 Ohe
potassiumtert. butoxide. wever, the_ cyclisation may al so be_30 carried
out without a solNETROar@FHP cbhdehdfreRy %/@e?ﬁe? RIEFQITR 2 F NI oF | e

advant ageous to PRRf Oor gréhg, reaet the byips egasupgoacapapagninothgener al
formula Il in the reactjon nixture q% redyction gf.%id%%hﬁgpqgging o-nitro
conpound 38 opti LR 1Pl (R F D o "R BOYHEEL Y & genera
formula WO 00/ I8 tut2dd -bPE/ EPIH 10483 bHO BB B G, Ar- 21BN drdugd, )
wherein Ar, A and B are as herei nbefore defined, by acylation of a
correspondi ng am no conpound optionally formed in the 5 reaction m xture.
b) In order toa prepalkyl conphundysflogdieilalorogipmsugst ikidesd dRdhfenbot es

an R2-CX - C3_55e¥¢] Ol k! gner $ioUPgr¥hs! ekReREihS as hereinbefore defined
and X denote§§g%e 10 of“ the i fo grougs menti oned for X hereinbefore:
reacting &Sconpound of general formula NRa ~ | ~~AB-AA R~( I V), N

Rb 15 wherein Ry, Henchedn@ Bylirogasn ke nkefmr.eadililned, andy&badeydt es
an Rz-CO-G_5-cygl 0ol kYl A0S P1 O PnedPPL 8 fRohr 08 By #1 8PRT LT §r88h' BRE:

R, denotes a C,,-alkyl, carboxy-C, ,-alkyl or carboxy-
20 C,.;-alkylcarbonyl group,

a C,,-alkyl group which is substituted by a C,,-alkanoyl
or C,,-cycloalkanoyl group and by a C,,-alkyl group
substituted by a chlorine, bromine or iodine atom,

25
R, denotes a C, ;-alkyl group and

R, denotes an amidino group which may optionally be
substituted by a 2,2,2-trichloroethoxycarbonyl,

30 C, g-alkoxycarbonyl, acetoxymethyloxycarbonyl,
benzyloxycarbonyl or benzoyl group, whilst the benzoyl
moiety may be mono- or disubstituted by fluorine,
chlorine, bromine or iodine atoms, by C, ;-alkyl or
C,.,-alkoxy groups and the substituents may be identical or

35 different,



20 with an am ne of general fornula H2X' (V) , 25 wherein X denotes one of
the imno groups nmentioned for X hereinbefore. The reaction is preferably
carried out in a solvent such 30 as nethanol /tol uene, ethanol, isopropanol
or xyl ene andW@x;@%qbqﬁytoLly in the presencegf -a dehydrati NPEARTI SATAE HS
nmol ecul ar sieve, sodium sul phate or cal ciumchloride optionally in the
EE$72238/825§1base such as triethylam ne WO 00/ 01704 - 26 -

at te atures between, 50 _and 100C, rahbl t
boi | i ng terrpertélteurce%ggﬂﬁé‘o e5E F5ﬁ’mgQFqu}lg(?Y‘eFﬁ’ofgégfrr%toggﬁﬁgpgr tear}lgi
conpound of gemara thewmdfa | 5 wherein Ra denotes an R2-CX"
-C3_5-cycl oal kyl ene group, wherein Rz is as hereinbefore defined and X"
denotes one of the al kylidene groups nentioned for X hereinbefore: reacting
a conpound of wgereralrthieundra 1M Rrrdd \compburlls Af RrerfedalV formiN &Kol
wherein Rbé Ar, Atﬁ%d B are as hereinbefore defined and Ra' denotes an
Rz- CO- C3_52 cy &*6all SEn&YTTSUY, where 15 RZ is as hereinbefore defined,
m¢t?ha pPEsPhone of general fornula 20 Z3-HX" (VI) , wherein X' denotes one
of the alkylide r,oups t | f her ei nbefore and 25 Z3 denotes a
triphenyl phos%‘l‘@eﬁ&%otreégia( %%_r%{@]%kq%x%% sphono group such as the
tri et hoxyphosphono group.

B denotes an oxygen atom or an imino group,

10
R, denotes a cyclopropyl group substituted by the R,-CO-
group in the 1 position, wherein
R.1 denotes a pyrrolidino or piperidino group optionally
15 substituted by a methyl or ethyl group wherein each

methyl or ethyl moiety may be substituted by a carboxy,
carboxy-C,_,-alkoxy, carboxy-C, ,-alkylamino or
N- (C,.,-alkyl) -carboxy-C, ,-alkylamino group,

20 a cyclopropyl group substituted in the 1 position by the

R,-CX- group, wherein

R, denotes a phenyl, pyridyl, pyrazolyl group optionally
substituted by a C, ,-alkyl group and

25
X denotes an oxygen atom, a C;,-alkoxyimino or
C,.,-alkylidene group, each of which is substituted in
the alkyl or alkoxy moiety by a carboxy group,

30 a C,,-alkyl group substituted in the 1 position by an
imidazole group wherein the imidazole ring may be
substituted by a phenyl or carboxy group and by one or
two C,,-alkyl groups or by one, two or three C,;-alkyl
groups, wherein the substituents may be identical or

35 different and one of the abovementioned alkyl

substituents may simultaneously be substituted by a



The reaction is preferably carried out under protective 30 gas in a sol vent
such as tetrahydrofuran, dinethylformam de, di oxane, diethylether or

di met hyl sul phoxide in the presence of a base such as potassiumtert.

but oxi de, sodiggmef dgle or sodium hydri dgg at WO 00/ 01784t /ERT9 /04531
PCT/ EP99/ 04531 t enper at ures between -25 and 50C, preferably at tenperatures
bet ween -15 and anbi ent tenperature. In order to prepare a corrpound of

general formula I 5 wherein R~ denot an am Cteq'c (grou whi nz:y
substituted by GRFRIXN P ?%IW% TEESET Y }&%n%oun of general
formula N Ra | positibn Aty Gn (andthg, 42 4(—a\l]darioy)la,m1Md?b QL0 ~egkiydaaiing,

formed in the reactjon xtur re A BL3618s
her ei nbef ore de&f é: 4ar? \(ljwe&et;dt égkgﬁagﬁaoxégf = a?gﬁﬁo:% rguam:sLEgh as
5|an

t he methoxy, et hmaup.n- wﬂmﬁddmm@ @rpfhfélmlyIWypigl? %rrhlhg may
alkylthi o or argldodidi & Ak SHSS AfedDRouRd hyihi difol €1 Fubddi ia two

n-propylthio or benzylt r%OUp wth an am ne of general fornula 20 H -
R,NRB, ( VI [2djaceier@FPI H"R8, which may be identical or
different, each 25 denote a hydrogen atomor a Cl_3-al kyl group, or with

the salts thereof The reactlonls epedl tIy carrled ut in a solvent
such as net harlC:- PR %ﬂr‘a{:ﬁtﬁ( Jlﬁ'la?{l g?y@ di oxane at
t enperatures bﬁm&amrbﬂm@1 pg:eélﬁp abblyllewt tehn@emi@ae@lcbeevveengomamd

80C, with_an am ne of eral. fo l!% 0 1 r&espoRging acid
addi tion §§I ta}O \/?51%9%1% d b’éSérW %P%B/%t%% h% as"sf or exa?fpl e
ammoni um car bondbst Drutekdiory 1A eeevexe. I¥eeRnmound of general formula VI

is obtained for exanple 5 by reacting a correspondi ng cyano conpound with a

a methyl or ethyl group which is substituted in the 1
position
15
by an R,NR,- or R,NR,-C,; ,-alkyl group and

by a di-(C,,-alkyl)-aminocarbonyl group, by an
isoxazolidin-1-ylcarbonyl group, by a pyrrolidino-

20 carbonyl or piperidinocarbonyl group substituted by a
C,.,-alkyl group, whilst in the abovementioned groups
each alkyl moiety or alkyl substituent in the
abovementioned groups may be substituted by a carboxy

group, wherein

25
R, denotes a hydrogen atom or a C,.,-alkyl group
optionally substituted by a carboxy group and
R, denotes a hydrogen atom, a C, ,-alkyl-Y, or carboxy-
30 C,.,-alkyl-Y, group or

R, and R, together with the nitrogen atom between them
denote a 4- to 7-membered cycloalkyleneimino group
optionally substituted by a carboxy group, wherein

35



correspondi ng al cohol such as nethanol, ethanol, n-propanol, isopropanol or
benzyl al cohol in the presence of an acid such as hydrochloric acid or by
reacting a corresponding amde with a trial kyl oxonium salt such as 10
triethyl oxoni wo tetfafiomr oborate in a solx¥ent such as netPyTERRO 204653 e,
tetrahydrofuran or di oxane at tenperatures between 0 and 50C, but
preferably at 20C, or a corresponding nitrile wth hydrogen sul phide
expediently in sql ve t such r in
the presence of%% §3§8 §fch a8 %PﬁéﬁﬁgkgﬁF%ebéﬁ s%gggéﬁ%h?qa@g?§§ﬁg&ing
t he thi oani de f rmmreidnima rglaomramsxmrmlhg suhatitorted Hxya (Fnai'labiéw ) In
order to preparzﬁgngpnpound of general fornmula |I 20 wherein Ra denotes an
i m dazol idin-2 n-5-yl group which may be substituted by one or two
Cl_3-al kyl groups, whilst at the same tinme an al kyl substituent may be
substi tut eg byg accaralzw Yrdoh Fudpearidany Ity QupoAT ieyclbsiag a
conmpound o gener'al formulla NRa' | ~~A-B-Ar CN ( IX) , NRb optionally
formed in the B:NRet | SFOWP xt Wr€T8H wherein R, Ar, A and B are as
her ei nbef ore defined and WO 00/ 01704 - 29 . PCT/EP99/ 04531 Ra" denotes an
am nocar bonyl am no .gr o substi.t 0 y a
a _, -al koxycarb P% %% aﬁkyprlﬁ§u§q ‘The %%F?%%hpg gﬁgferably carried
out in a sol ventpmxw&@mhmhMUPealh@nol n- propanol , isopropanol or
benzyl al gghol in the presence of an acid such as hydrochloric acid at
tenperatures between 0 and 50C, but preferably at 20C. _ 10 fé In order to
prepare a conpouhddenogesealC: Py PrwﬁéFQPﬁYRgldeﬂ%¥%§ TAYHr oxyami di no
group: reacting a nitrile of general formula NR | ~>---A—B Ar CN (X))
a N Rb 15 wherein Ra, are. as. hereln e d, with
hydr oxyl ani ne &t @ﬁ@ﬁ%%Y%sg¥%%Pe%$bS§bt%ﬂ r%%c??%n e&%gg Iy carried
out in a sol veﬂtlcsrlme a§tdS|iEI halhbth £ haumbm;muipe@panotthembtpomtlon by a
met hanol / wat er trah U an, ydr of ur an/ wat er, di oxane or
di oxane/ water f g%i%?% O%%%mﬁ%éag’and 150C, preferably at
t enper at ures betmeen 0 and 80C. 25

a cyclopropyl group substituted in the 1 position by a

cyclopentylamino group, which is substituted at the

nitrogen atom by a carboxy-C,,-alkylcarbonyl group,

20
R, denotes a methyl group and

R, denotes an amidino group which may optionally be

substituted by a C, ,-alkoxycarbonyl,
25 acetoxymethyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl,

benzyloxycarbonyl or benzoyl group,

particularly those compounds of general formula Ia wherein
30 A denotes a methylene group,
B denotes an imino group,

R, denotes a cyclopropyl group substituted by the R,-CO-

35 group in the 1 position, wherein



g) In order to prepare a conpound of general fornula | wherein Ra contains
a carboxy group and R~ is as hereinbefore defined or Ra is as herei nbefore
defined and R~ denotes an am dino group optionally substituted by a 30

hydroxy groupwer doy/carmsor two Cl_3-al kyl Zroups: convertiBET AEROIVPOAMIIL of
general formula WD 00/01704 - 30 - PCT/EP99/04531 NRa i n | ~~p,-B-Ar

R~ ~XI ) i NRb wherein Rb, Ar, A and B are as hereinbefore defined and
Ra' " and R-' hayve_.the neani ngs_ghygn fo ; BT Wi €oRthEA%hSQ t hat
Ra contains a g uBeRﬁFéﬁ ﬁa?gﬁgg%éﬁ\%g)t éﬁ%ﬁ?ggégéélyb%@?hgr ggp by ¥
hydrol ysi s, treaiypyti tMddd &y acintktiylbase e tHer Rtols svlerdaiydresgenol ysi s

and R~ is as hereinbefore fi.ned .or. R~ denotes g I

optional ly be cﬁfﬁfg}ﬁe(?rbf dr S s enesrﬁbasvm %end%;}bi ]f)l?o}fj%’se,

thernol ysis or hydragend,ysiad kioxtyo aarboxyi-Fe.grdkpleuhbspi ptted by a

hydr oxy g_rgup orN_byC Orl%l%h;lg"l%a%e%y@'d(}"—aﬂkg&'%iﬁedg%uﬁ as herei nbefore
y

defined, i3S convertéd by rolysrs, treatment wth an acid or 15 base,

t hernol ysis or hydrogenolysis into a conpound of general formula |I wherein
Ra contains a %ﬁ}ﬂ“ﬂo g?fk@h s e efid e gedd NetbwrbyRaché as
her ei nbef ore (?e]?c{ ned ‘and R~ dean?es an am di no group optionally substituted
by a hydroxy ghoG¥ 8XOHP oWBEEElfwo Cl_3-al kyl 20 groups. A group which may
be converted into a carboxy group m ght be, for exanple, a carboxyl group

protected by a protectin ro uch_as it he { i I Lvat.i

thereof, #0g. the ﬁﬁ?ﬁl’i?gi gu glghé’ 'sgygﬁfiygfegg'%%gg?? gg?% s?bttﬁ"ﬁglgg'?gr s,
trimethyl silyl eshssst itortdrbasy ea sC,o4-ailikiydoastoaps amiger eof which are
expediently converted by hydrolysis into a carboxyl group, 30 the eaters

thereof with tertiary alcohols, e.g. the tert.butyl ester, which are
expedi ent |y converdestbtien caira @ardrixyaterouwd Gy ErEQYBMING (¥ an acid or

thermol ysi s, and;  UQO0/QLI ook - 2CH BROWAAR3L J hsliens ddiefreof
€.g. the

with aral kanol s, enzyl ester,, which are expedi ent I%%converted into

a car boxyl5group-sy ahe g 1%y OISy HRMIrd| GRTROTE EXPRRY ent 1y carri ed

out either in the presence of an acid such as hydrochloric acid, sulphuric

aci d, phosphoric acid, _acetic acid, .tri.chlar eti,c aci AN aggetic

acid or the ni xt%r%sz'aﬂgﬁygbfgr&uﬁ SR tpercggtglnE:eeheo?'L f%sals{eldcsrluc%%; as

l'i t hi um hydr oxi diagi dahh Len dwolip xilterein pthassnide 29ke oxiee 13y dbSuitabl e

sol vent such as r N Erd st ro et 1 1s@pERpanol ,
AR o AT o e

nmet hanol , et han etr ran or water/ di pxane (gér__tte eLftures
15 bet wee@0- 10 amethyb@reurs airdtampethytir@eCWet vigkhl 8t t}% Ature
and the boiling {emeF a hk ea9bvéhient Bacéd OfethyI USE. ethyl substituents

may simultaneously be substituted by a carboxy group,

a methyl or ethyl group which is substituted in the 1

25 position
by an R,NR,- or R,NR,-CH,- group and

by a di-(C, ,-alkyl)-aminocarbonyl, by a pyrro-

30 lidinocarbonyl or piperidinocarbonyl group optionally
substituted by a C, ,-alkyl group, whilst in the
abovementioned groups each alkyl moiety or alkyl
substituent may be substituted by a carboxy group,
wherein

35

R, denotes a hydrogen atom or a C,.,~alkyl group
optionally substituted by a carboxy group and



I f a conmpound of formula XI for exanple contains the 20 tert. butyl or

tert. butyl oxycarbonyl group, these nay al so be cleaved by treatnent with an
acid such as trifluoroacetic acid, formc acid, p-toluenesul phonic acid,

sul phuric aci gyo drEedori ¢ acid, phosmmnzc-aC|d or polymﬂbs$h@9/04aaid
optionally in an inert solvent such 25 as nethyl ene chloride, chloroform
benzene, toluene, diethylether, tetrahydrofuran or di oxane preferably at

t enperatures between -10 and 120C, e.g. at tenperatures between 0 and 60C,
or thermally, optionally in an inert solvent such as nethyl ene chloride,
chlorof orm benzers, daﬁotebuanel3telkmhyﬂ;otur@mnbpxwro%hneaéhwlpﬂéferably
in the presence of é@ {] g, amount of an acid such as p-tol uenesul phonic
acid, sul phuric adl phosphoric acid or pol yphosphoric acid, preferably at
t he b0|I|ng tenperature of the solvent used, e.g. at tenperatures 35

bet ween 40;and 120Genot\WQ QO/C(%%B%—nliﬁ%ogeac_ﬂoﬁagg/aombdﬁyla gmm@md of
formul a Xl contalns for exanpl e, fﬁ% ben onx%c8rb 9roup
these may al so ¥ cHEERREFRH o%%%‘?% I?‘?/B/? Tt RS % cebie

hydrogenati on caigdyst such as pall adiunicharcoal in a 5 SU|tabIe sol vent
such as nethanol, ethanol, ethanol/water, glacial acetic acid, ethyl

acet ate, dioxane or dinethylformam de, preferably at tenperatures between 0
and 50C, e.g. R demoitent a emudrydt gruparmdidat a hydrogen pressure of from1l

to 5 bar.1 0 15 h) In order to prepare a conpound of general formula |

wherein R denotes an am dino group which is substituted ne or two
Cl_8- al koxycarRodgnofresups: @nisine grawpP whiiah aay l%’tdi iRF vi vo:
reacting a co @ﬁtggn@{,a@l &or gty dddddnyt; - A-B-Ar R" (XI I) . aN

Rb wherein 20 Rb. Ar. A and B are. as. her gi nbef o %h nd R
denotes an ani PR BRELY WPXKCATRIMBbuUnd” f g%ﬁé? io?g? ?ﬁyzgr opyl (XI11)

, 25 wherein RSeggn P@ﬁﬁc@rﬁ&gﬁlakahyﬁﬂbﬁDngfongup or the acyl group of
one of the groups which can be cleaved in vivo nentioned herei nbefore and
30 ZS denaBes a nucl eofugi c | eaving group such as a hal ogenatom e.g. a

chlorine, bronjne of L{RMI 9EcALAGHht PonddPcBhpoRBENYh GhoUh. the group R,

is in the 5 position are particularly preferred,

the C,,-alkanol esters, the tautomers, stereoisomers and

20 salts thereof.

The following are mentioned as examples of particularly

preferred compounds:

25 (a) 2—(4-amidinophenylaminomethyl)—1—methy1—5—[1-
(pyrrolidin—1—yl-carbonyl)-cyclopropyl]—benzimidazole,

(b) (E/Z)-2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-
[(pyridin—z—yl)—(carboxymethyloxyimino)methylene]—
30 cyclopropyl] -benzimidazole,

(c) 2—(4—amidinophenylaminomethyl)-1—methyl—5-[l-(2—
carboxyethylamino)-1—(pyrrolidin-l—yl—carbonyl)—ethyl]—
benzimidazole,

35



WO 00/ 01704 - 33 - PCT/ EP99/ 04531 The reaction is preferably carried out in
a solvent such as nethanol, ethanol, nethylene chloride, tetrahydrofuran,
t ol uene, di oxane, dinmethyl sul phoxide or dinethylformanmide 5 optionally in
the presence gjo &b dwf@ani c or a tertiaryaprgani c base, pretgeabbyoassi
tenper atures between 20C and the boiling tenperature of the solvent used.
Wth a conpound of general fornmula X1l wherein ZS denotes 10 a nucl eofugic

| eavi ng group, the reaction is preferaply carrjed out_in so] vent ,such as
met hyl ene chl ofd)de? - HeABHIIRFRIERY AT %?%iéh%'T%? %g?"giéfgﬁé?ﬁater,
di met hyl f or mard ey &t gL hyby s Phiia €e; y bpta ey V] eycibpropesence of a
base such as pot assi um 15 carbonate, potassiumtert.

ﬁggiun1n¥drife,
but oxi de or N-BHAY %ﬁﬁ)%pylanine at tenperatures between 0 and 60C |f
according to the invention a conmpound of general formula | is obtained

whi ch cont gi ns (fﬁgf@- -égnébﬁéﬁyi P SHOURy Wef shdc Ry Leass - ope of the
groups R3 gr ﬁ deno esagﬁ ydrogen a?o this ma subsequentty be converted
QL r

with a correspideenys Sacyarti - Srneeh phnb)i dazPt db-YhiBeBR¥b! f espondi ng
urea conpound i, ganedadof®rmula | and/or 25 if a conpound of general
formula |I is obtained which contains an NHzZ-Cl_3-al kyl group, this may
subsequently be converted with a corresponding acrylic acid ester into a
correspondi ng &) G- B adkdXywas eyl dm by ticphpoure thy gebel at (Earhoky-|
and/or 30_if a c und of geperal fo la 11 i ned ' contai ns an
(R3NR4) - &P 3-TF %W%R&Qvﬁé? ﬁf?éﬁéﬁﬁ gmy%aéﬁpgéﬁ%?g %wﬁggrogen at om
this may subsdspremithiddzoenamdted with a correspondi ng di hal oal kane into a
correspondi ng 35 conpound of general formula | wherein R3 and R4 together
w th the nitrogen atom between then1[denote%@$ VI)00§01704 - 24 -

PCT/ EP99/ 04531(@or2 e&bowi dnaphery ransneme gay Ly ol oBf kY iner FndNgreLpY L
and/or if a compeynd Rl IENes Bboh Pl skl Bothe t By DPL Bl nethybhel ei(pyReb1dannt es
an am di no_group,_this nay subse tly be,converted by reaction with a
haIoacetié5aci%r¥%ﬁ¢%%??%%lbhﬂt%ﬁﬁﬁgﬁﬁ%ﬁ%mhéﬁ?gfﬁsis and decar boxyl ati on
into a correspondi ng am di no conpound substituted by one or two nethyl
groups and/or 10 if.,ac ound of er faorppul a Jqy }Hﬁg wher ei n
R denotes a hﬁﬂ%i@&‘?ﬁ %’i'h—oacﬁg%)aoﬁogl, %%%eér:hya{seubbge%emallyc%%%%ve te)d' into a
correspondi ng Nwhehnzpl coypavipanyy aad ol yperzoaylrageddnesn hhe/ bpruFpmgrs,
compound of -generalof{ gLiuta dnissgbLal pREruberel n Ra contains a car boxy
group, this may subsequently be converted into a correspondi ng ester by
esterificafion. 20 The subsequent preparation of a correspondi ng urea
conpound of genesstaiRgnbathel SnexREIbENt t e CabNPOANAHT oW naral

correspondi ng I socyanaie or carbanoyl. chlorid referably in ol vent
such as dineth@??%?%ﬁn%d%r%nﬂr%B?F%%aPme?%h?ﬁg Epgggnggrofea 8?tiary

organic base siglngfeasy!ehe! Byl aghnagdhotaERgEal Ures between 0 and 50C
preferably at anbi'ent tenperature,. T%e subsequent preparation of a

correspondi ng 2- (Cl_3-al koxy-carbonyl)-ethyl -conpound is carried out with
25 a) In order to prepare a compound of general formula I

wherein R, denotes a cyano group:
cyclising a compound of general formula

% Z,

‘©:NH_C —A—B—Ar —CN
R
a TH (11),

R
30 b



30 a corresponding acrylic acid ester, preferably in a solvent such as
nmet hanol , et hanol or isopropanol at tenperatures between 50 and 100C,
preferably at the boiling tenperature of the reaction m xture. 35 The
subsequent preRprRtiAgaf a corresponding 2 to 7nenbered PCT/EP99/04531
cycl oal kyl enei m no conpound of general formula | is expediently carried out
with a correspondi ng WO 00/ 01704 - 35 - PCT/ EP99/ 04531 di hal oal kane,
preferably in a solvent such net hanol t.hanal. i sopropanol in the
presence of a%@raﬁgw dcg’@%?gfdrﬂ cr’g}eo%éaafcgtléfn t'Aelrr’%reurllae[’ur es between 50 and
100C, preferakinerit he boiling tenperature of the reaction 5 m xture. The
subsequent al kyl ation, is gx i ry i .ed. i t such as
nmet hyl ene chl g‘/’i’d r ST Y a]ﬁygr%f%p%%%( %o&%ﬁ%%%t, aclliﬁill)éﬁ@okl de,
di net hyl f or mard,dendr Zac ewlvheh IR Pee okdgeniical tdle HF £ ofdenPERict i on
accel erato SL%QIE_rfb'S SR ARPoP HASHAUB | et dss aspst furelEaBybd i diteed

a

presence o ase 'such as “sodi um carbonate Qr potassium carbonate or in
the presence &Y @lkork iHAURT geik hdR SRR B2 i sopr opyl ani ne or
N- et hyl - nor phl bag, 715 dheé €he FBye ST etk B NSO USTYg@ct onssshblvent atom,
optionally in the presence of silver..carbqgnat r_silver. ax

t enper at ures 5t Q FF AR WS By 7 Sgtrlgtblf yecgtg)%/ea{rglpear(la]gﬁlr Zir%%% ween
-10 and SOC. 2@ thhel sidbsequertomhyatratysian i slledppi&imAy @arried out either
in the presence of. an agi.d. Yyt ochlord e agish stghuric acid,
phosphoriiaaci ,kygcee?%%cta}gji%fbc rl‘lﬁéh oér%acetlloc acid, trifluoroacetic acid or
m xtures thereof or in the presence of a base such as |ithium 25 hydroxi de,

sodi um hydr oXinlgs QL POt ] i 1y egxddiechillp a2l cowol ye ssbhems or
wat er, wat er/ net hanol, water/ethano i

' ., wat er /i sopyopanol , et hanol nol ,
wat er / t et r ahy dFStHEh F FREEBHE e %oe%tﬁﬂfécg{meﬁo%lfé%%?rb%;yl%lf?g%g?n
the presence ofcai@cidhids heieindef aibodfbeteseatd berbhtenenpey bene es

between -10 and 120C, e, g. at tenperatures betwee ' erature and
the boili hg te&ﬂ@é?%%ur%lg?of%o?‘g@%ﬁ%ﬁ Srhehr \é&%@%’gﬁﬁgﬁ ,
esterificatiordimetioyTétiteout swl pobars, cdinesohihranldohotet xdhieai @kt | y
in a solvent or mxture of I t : I + depgene,

t ol uene, chl orjorbe%rie%}é?e?Set?%h%%?o%ﬁ?%?lﬁévg%%oﬁ%%gfé é:dﬁar ,

PCT/ EP99/ 0453 lcdrapreme/ oot gemsth bf tearubr Bl oxard - bt PhefersptsPrRiang

excess of the ﬁi%ﬂb?é, UseeyaPPaé ONabia han the, psesencer cdmade actdrsuch as
hydrochloric acid or 1n the presence of a dehy@rat%n% @g@ntbug.g. in the
presence 8 | SYRIBIe AENFFRRFHRAFES PRFERSH ChidPi 4y -

trimet hyl chl oreséf&pgnl g uhphtiné coatl ihg hyenpehbouie afithe suepdtier aci d,
met hanesul phoni ¢ _acid, p-tol uepesul phoni c I hgspho, L ehb 05 L 4R
phosphor us pertXT¥es: ,RF%%?%£§YOh§X§$%a.%%%??%?dQ? %Oégﬁd%ﬁé 5%

N, N' - di cycl ohesytle andophoaplierhs hgdyokyesutée ni khéenyl chloride,

N, N - car bonyl dj_i e ( QL - t bl oyl g Enk dad ol §-tol lphonic
triphenylphosp%?%%ﬂ@gf%oﬁﬂ%%%ég%hlg??ge_or triphen?lg%oggﬂfzg/%'ethgl .
azodi car b8%y| aaeid ppnebhanesul pheRic presencBYdFoanbaELC sach asp%8?8 SF ufw
carbonate, 15 &Ef&b%oﬂ&bﬁ@%ﬁ@ﬂaﬁwﬁdpraBleE\Iidi aeidy| acknbe pgnhginede,
expediently at_tenperatures t wee .and .150C, y.: at nper at ur es
bet ween 0 and B ?Bb?y ?he§Y§6??€§8§ﬁaWﬁ8eh3Fi8§E?%Séﬁgglﬁgn%hguch as

met hyl ene chl opréeentet ofhgdbaser anchdasxpaeasdivet AFhetigRoRy deptagsium

di met hyl formam dg. orpacsl.ong. 28LEQRA! | ¥nbnolBe:BEEsEACRag! adsbeBEt i on
accel erator suth*as 20 rumor potassiumiodide and preferably in the
presence 60 a basriedchubswiblPum eaFpbMare BPdZGFa§§P9ﬁPEéP ofidfB%or in
the presence of a tertiary organi c base such as N-ethyl 25 diisopropyl am ne
or N-net hyl - norpholine, which pay sinmultaneous act _.as_spl vent .
optionally in { elﬁrE§€Hé€uéPr§Vl9§Va85F8893FeLérp§FF95W g&ngegFQEon'by
t enper at ures bgtuparingdlaandmp6ad biit gpnetelalfbymalat EFpénatbeerebetwesn
-10 and 80C.

mixture by reduction of a corresponding o-nitro compound

35 optionally in the presence of a carboxylic acid of general

formula



30 In the reactions described hereinbefore, any reactive groups present
such as hydroxy, carboxy, am no, alkylam no or imno groups may be
protected during the reaction by 35 conventional protecting groups which
are cleaved aggl h@fdLfod he reaction. W3H0/01704 - 37 -pPEIEEPSPHH4531
For exanple, a protecting group for a hydroxy group may be a
trimethylsilyl, acetyl, benzoyl, tert.butyl, trityl, benzyl or

t et rahydropyranyl group, 5 protecting groups for a carboxy group nay be a
trimethylsilyl, nethyl, etH8ACOTeRT-BUTWL,—DbENzyl or td&ZAdhydropyranyl
group and prot erfti ng groups for an am no, al kylamno or imno group 10 may
be an acetyl, ¥15%§Ubroacetyl, benzoyl, ethoxycarbonyl,

tert. but oxycaronyi ,ard i yhox yasr gl nbdbors | de fimedx yibenzgylation of a
2, 4- di net hoxyh [ 'rﬁi@&g : : oup, pht hal yl
group. 15 Any Cgér%){éescﬁl%fﬂlﬁg%%%e%él ollﬁ%,i o%tgﬁr;%%?eﬂﬂg%lﬁc?g%ved for
exanpl e byShydresgisien imidRI%ueous sol vent, e.g. in water,

i sopropanol /wat er, tetrahydrofuran/water or dioxan/water, in the presence
of an acid such as trifluoroacetic acid,(ﬁrggdro%hl ric acijcsi fr Su %hijl‘ic
acid 20 or in RhelhrceetofPEFPH & i CHR Y Bate TRAFAs TPTAY

hydr oxi de,h sodbm@wrmaxaggo@és p@hﬁﬁzlsialfﬂ-fug@r—@yicdeadkyﬂ)enet eougp! i tting, |
e.g. in the presence i,odot r i met sid ane,. at. _t emper r tween 0 an
100C, pref er aliRFLRR dirpdifatidr EST5 éfﬁrfodg%&n?%c.ar‘?gsﬁb\;\%%\?%&,ev%%’eenzyl,
met hoxybemnayl «f tienzithixycgrdory | nemtoimed DdeaX doerd onbekong! e,

hydr ogenol ytically, e.g. with hydrogen in the presence of a catalyst such
as pal |l adium charcoal in a solvent such as nethanol, ethanol, 30 ethyl
acetate, di mettsadtoimmnt deompibved Hof feerart Hef@E®ibhe or gl acial acetic
acid, optionally with the addition of an acid such as hydrochloric acid at
tenperatures between 0 and 50C, but preferably at anbient tenperature, and
at a hydrogen 35 pressure g No 7 bar, but preferably 3 to 5 bar. WO
00/ 01704 - 38 - PCT/EaP Awoxygbenzyl group may al so(ie cl eaved in
the presence of an oxi dan sl . 4s cerium(lV)ammohiumnitrate in a sol vent
such as nethyl ene chloride,”acetjonitrile or acetonitrile/ water at
tenperatures between 0 and 50C, 'but 5 preferably at anbient tenperature. A
2, 4- di net hoxybenzyl group, howeWar, is preferably cleaved in
trifluoroacetic acid in the presence of anisol. 10 A tert. butyl or
tert.butyFéxydéh?ﬁﬁ?fF group is preferably cleaved by treating with an acid
such as trifl ugroaaet iAc aacd B @rehydy dehledmbe fagied dedmiesha&ndy using a

sol vent such s tLhylene ¢hlor kgdeq _d_| ﬁkﬁé}%.gg&& Rtdad yl group is
preferably cledved in the prédence bf razine or a primary am ne such as
nmet hyl am ne, ethylam ne or n-butylamne in a solvent such as nethanol,

ethanol , isoprgparolas HRllERMaRRIrRS q¥fidiedxan at tenperatures between 20
and 50C.

with an amine of general formula

25 wherein
X' denotes one of the imino groups mentioned for X

hereinbefore.

The reaction is preferably carried out in a solvent such
30 as methanol/toluene, ethanol, isopropanol or xylene and
expediently in the presence of a dehydrating agent such as
molecular sieve, sodium sulphate or calcium chloride
optionally in the presence of a base such as triethylamine



20 An al |l yl oxycarbonyl group is cleaved by treating with a catal ytic anount
of tetrakis-(triphenyl phosphine)palladium O, preferably in a solvent such
as 25 tetrahydrofuran and preferably in the presence of an excess of a base
such as nnrphgkj%%4%57%43-dinedone at tenpgy at ures bet weerp®r ateb dLOMH31
preferably at anbiént tenperature and under an inert gas, or by treating
with a catalytic anount of tris-(triphenyl phosphine)-rhodiunm(l) 30 chloride
in a solvent such as aqueous ethanol and optionally in_the presen of a
base such as ﬁm%%%%so[b&tﬂeﬂrbétoaﬁéldatlO[Oeﬁ'pepﬁfeafaﬁgbgé’t e% 0 and
70C. 35 The cepaurgds teim@antiale fof MHaaaddctionXinixtuassd. as starting
materials, some of which are knowmn fromthe literature, nmay be obtai ned by
met hods known fromthe WO 00/ 01704 - 39 - PCT/EP99/04531 literature and
in addition tkei mTrpropRIAticpiepates @ idvebdund lef Bengrtals. faeulkhehi stry
of the conpounds of. era |_|ekeni_$ 5_ L ; r | e, by
Jack Robin on%ﬁ??ﬁlﬁgg;ée 3%%£%§£%¥ g%ﬁ,%%ﬁagsggg?gggégﬁgi%?ggggles IS
descri bed by MKaemetizk\R,ahd ReeberniubaprthReAsiieefefBodycArBoERENCHT y,
Ocford, Pergangn tl?feesa‘-ﬁ:k);l%.%n@%ﬁr SehaltmsHed rEdietartenss inbe £dds hoden
der organi schen Chem e (‘Houben I0 yl), 4 h edition, Verlag Thiene,
Stuttgart 1993. Thus, for exanple, a conpound of general formula Il is

obt ai ned by agdAldilgy & C¥mERsRANG Mgenatsn fmrmdrpound with a
correspondi ng reactive derivative of a conpound of 15 general fornula I

a conpount®of general fornmulae IV, VII, IX X X and X| is obtained by
cyclisation of a correspopging gubstituted conpound according to process a)
and if necessary 20 sybsgq reduction of an itro group p ent in the
phenyl noiety, foll olgae @ I asl ot aft daﬁ_o)r:_lgmd/ or hal oge(:llglt%i ‘on.

Mor eover, the conpounds ofXgenelNal formula | obtained may 25 be resol ved
into their enantioners and/or dﬂastereoners, as nentioned hereinbefore.
Thus, for exanple, the conmpoundg,of general formula I obtained which occur
as racemates may be separated by 30 net hods known per se (cf. Allinger N
L. and Eliel Bhdreim "Topics in Stereochem stry", Vol. 6, Wley

| nterscience, 974} | Bl QN8 brePLCHeraNiRTdRe @Rt spmpanEls of general

formula | wth™at ast asynmetric carbon atons may be resolved into
their diaster dalefenesess aph&. pEeT S:-oT Y hed3L 1T =R AT T i f f er ences
usi ng net hgds known per se, e.g. by chromatography and/or WO 00/ 01704 -
40 - PCT/ EP99/ 04531 fractional .crystallisati.on, and, if these conpounds are
obt ai ned in racéehi &5f 6F eFﬁéFbﬁ§§r§u§§ d3&1y be resolved into the

enanti onmers as nentioned above. 5 The enantioners are preferably separated
by col umm separat, on on J b stallisation from an
optically acti%é?%cﬁVé%?ggééﬁé ?ggigﬁﬁgéaj%%fﬁﬁi%pticalIy active substance
which forns salts or derivatives such as e.g. esters or anmides with the
racem ¢ 1Q,conpound, particularly gcugts and the (gayivated derivatives or

al cohol s thereof, and separating the diastereoneric mxture of salts or
derivatives thus obtained, e.g. on the basis of their differences in
solubility, whihsteihe free anti podes nay be rel eased fromthe pure

dIaStereonerICX" denotes one of the alkylidene groups mentioned for X

hereinbefore and
25 Z, denotes a triphenylphosphono or di-
(C,.,-alkoxy) phosphono group such as the triethoxyphosphono

group.

The reaction is preferably carried out under protective
30 gas in a solvent such as tetrahydrofuran,
dimethylformamide, dioxane, diethylether or dimethyl
sulphoxide in the presence of a base such as potassium
tert. butoxide, sodium ethoxide or sodium hydride at



15 salts or derivatives by the action of suitable agents. Optically active
acids in common use are e.g. the D and L-fornms of tartaric acid or

di benzoyltartaric acid, dio-tolyltartaric acid, malic acid, nmandelic acid,
canphorsulphowbcog?bqnoglutanic acid, asparmti-c acid or 20 pqTi/mEPO %@iak31AN
optically active alcohol may be for exanple (+) or (-)-nmenthol and an
optically active aryl group in am des, for exanple, may be a (+)-or
(-)-ment hyl oxycar bonyl . 25 Furt hermre, the _eQnp o] la | may be
converted int epﬁgr§éPF§stF@E¥@FP ggétF@€I§PI§’f§?gg%5$%% eé??cal use into
t he physi ol ogteabkyaacrept belteeeal t-454 ahdi avbieant ctenpergbmnre - aci ds. Aci ds
whi ch may be used for this purpose include for exanple hydrochloric acid,
30 hydrobrom c acid, sul phuric acid, nethanesul phonic acid, phospharic

aci d, fumaricdacila, ozdesi ftioc paePgrel acoompaeing ofi generadi Fouridart ¢ acid
or mal efi ¢ acifle MLeRVefenbtelhgnNeWi §PABOYPRESP Ohhi 8RMMAER becoOntain a 35
carboxy group, they may subsequently, if desikgg, be converted into the

sal ts ther eof sWPek ithsegamYc e Grgatioc hasé aPtPeBfarly for
pharmaceutical use into the WD 00/01704 - 41 - PCT/ EP99/ 04531 5
physi ol ogical |y acceptabl e salts thereof. Sui | e bases for this purpose
i ncl ude for e¥X&AFite™Sodi Er?!"}%?dlrn&io e I ?sif&%%wégr oxi de, arginine,

cycl ohexyl am ne, et hanolaqi ney di et hanol am ne and triethanol am ne. As

al ready nentioned her ef ore\ the new conpounds_af_ gener al la | and
abI propert i &7&‘5&@@ corrpoun(g}s)[r f' gener al

the salts thereof Rave
emdtes cyano group are valuable internediate 10

formula | wherein R~ d
products for preparing the other conpounds of general formula I, and the
conpounds of general fornula R, wherein R- denotes one of the abovenentioned
am di no groups, and the tautoners, stereoisoners and the physiologically
accept ablggsalts thereof have val uabl e pharmacol ogi cal 15 properties,
particularly an antithromnbotic timit Gl TSR rably based on an
activity whi ciPR5A ces C’[r‘r‘inreodrrta)il(i]n t\glre %&'aec%lg(ﬂ)grﬁ%a orlﬁfeeiarrpl e on a

t hrombi ni nhi biting or factor Xa-inhibiting activity, on an activity which
extends the a%ﬂgg@- and on an inhibiting 20 effect on rel ated serine

prot eases such as, Tor exanple, trypsin, urokinase f%g%gr V Iqﬁdfactor I X,
factor X andR.acRer B4/ .2 Rrd &A% AS ther ped a

2- (4- ani di nophenylagkaamahhyl a3 klokfyp yiroald diuehlay tder bonyl ) cycl o
propyl ] -benzi mdazol ehydrochl oride, 30 B = or .benzvlo rou

(E/ 2) - 2- (4- amiTitsERen A IR Honet AR e t AR SR XY S i di e 7Y L earboxym
et hyl oxyi m no)gretsiy lsanehimici o proprtd Hoenziin dacpire-syah cohltdre de, C =

2- (4- am di nophenyl am,nomet - h-aet hyl - 5 : io group,

car boxyet hyl arﬁe%y-allrgh(lpoyr r%)ﬂ'))d%%hjl@'ylr}y a%%rtlh)&-%ﬁﬁ/ﬁeb%zn}élitn? daz%l e-%ydr och
loride, WD GO/tOL70Y amige -ofPIRIERODY cf45t3r1uf[/§l =

2- (4- am dipophenyl am nonmet hyl ) - 1- met hyl - 5- [ 1- [ 2- (2car boxyet hyl ) - pyrrol i di n-
l-yI-carbonyl]cyclopropyl]benzigidaﬁ%h§-hydrochlQb&q%q

7 8

wherein
R, and R,, which may be identical or different, each

25 denote a hydrogen atom or a C, ;-alkyl group, or with the
salts thereof.

The reaction is expediently carried out in a solvent such
as methanol, ethanol, n-propanol, tetrahydrofuran or

30 dioxane at temperatures between 0 and 150°C, preferably at
temperatures between 0 and 80°C, with an amine of general

formula VIII or with a corresponding acid addition salt



5 E =
2- (4-am di nophenyl am nonet hyl ) - 1- net hyl - 5-[ 2- (2car boxyet hyl ') - 4, 5-di met hyl -i
m dazol - 1-yl - net hyl ] benzi mi dazol e- hydrochl oride, F =

2- (4- am di nophenyd gy T00vEt hyI) 1- met hyl -5-38-{carboxyl0 PCT/EP99/04531
met hyl am no) - 1- (pyrrolidin-1-yl -carbonyl)-ethyl]-benz

i m dazol e- hydrochl ori de and G =

2- (4-am di nop et [ Y

car boxynet hyl carbonyl am no%ye%rﬂﬁ/% T%MAJHET %ﬁ%ﬁ?l%ﬁ‘ nani%onlum

1-yl - car bonyl )aceatlra,ﬂe} benzi m dazol e- di hydr ochl oride were investigated for

their effect on extending the aPTT tinme as follows: 20 Materials: - Pl asma,
from human citrated bl ood, - PTT reagent, Boehrl Mannh |€(13% 24298%
cal ci um sol ut iPrreRe \bf /g5nerrh Forguiks (et L b?f?‘igaj( | B53TPLE

di et hyl barbi t Lﬁ}atﬁéa&@tﬁir@é ea b of 16 5 p F3edit 1h.on O Witk e orhis ot gw { EORVH 60/ 61)

-Bionati ¢ B10 coagul one sI och aPTT ti ne was
ST R B ER I i
est subs ancem/;atso s

manuf acturer vigh u%%t e d&; %%%efdfééﬁfoﬂésé@lé@r%} PLa0f 1 B Tar eagent .

The m xture was inc e mnutes at 37/C. The clotting reaction
WD 00/ 01704 - mremm@W/mm wiblsh 52 ol ¥ il eyl eFn Bl $2bh $9CD. 35 m  of

cal ci um sglut i Qn; o BECAYSEN Diim ! Fier ALS] @B Shotdee aDPAL BbdBvehheshiéiasaken
for the mxture to ot was neasured as t%r al CI ums | uti on s added.

M xtures to mm%tkhnlqn%%#mb@?bu?%‘é?a%é JCPW% ¥sed as
controls. ACCQfélh%@ré@uf@@ 1ok et | @rart&leS@ﬂEeClbmt/q;)x:@ﬂemeI}ata‘onzofc
t

substance at whi he aPTT S dfubl hﬁ\% e was
det er ni ned by eahsCofr a°ROY Jgfé?a%@fﬂ 5 O R 7 %féef#é ?Ig?%%\ng%g Tabl e
contai ns the vetpedidmuhyl:in a solvent such as pyridine or

15 dimethylformamide and in the presence of a base such as

triethylamine and subsequently alkylating the thiocamide

formed with a corresponding alkyl or aralkyl halide.

e) In order to prepare a compound of general formula I
20 wherein R, denotes an imidazolidin-2,4-dion-5-yl group

which may be substituted by one or two C,;-alkyl groups,

whilst at the same time an alkyl substituent may be

substituted by a carboxy or C,,-alkoxycarbonyl group:

25 cyclising a compound of general formula

N
Ra"~©: \>—A—B——Ar——CN (IX),
|

Ry,

optionally formed in the reaction mixture

30
wherein
R,, Ar, A and B are as hereinbefore defined and



subst anceAPTT tinme (ED200 in ~M AO. 12B0. 42C0. 31D0. 29EQ. 29F0. 20Q0. 17 15 The
conpounds prepared according to the invention are well tolerated, since no
toxic side effects could be detected at therapeutic doses. 20 In view of

t hei r phar macgogiogal 7emoperti es the new @snpounds and t h@QIMERS /ATH | y
acceptabl e salts thereof are suitable for the prevention and treatnent of
venous and arterial thronbotic diseases, such as for exanple the 25
treatment of deep.leg vein t ' vVERL] . HeteRs iafter
bypass operati ﬁsd%?gSﬁﬁi%%lgé?§8§§#%eyg§%mgﬁg §£%?ggi%§B?ELHEF?ghé?él
arterial diseadhes3 pﬂ@ﬂuﬂﬂmiﬁﬂarC44-alkexﬂEP99P0¥§3§LsUéﬁkﬁg BGPHBnary
enbol i sm dissem nated intravascul ar coagul ati on, for preventing coronary
t hrombosi s, stroke and the occlusion of shunts.. In addition ounds

the co
according to (e nepskdicsn i erafistahly A HRd Hortbd SE S Bpditt n
t hronbol ytic trealdmiinoISUEERHII0r mpradanol | h sdprebarolstarteaikiyibse,
for preventing_long-termrestenosis after PT(QA .| i stasis
and the growt @W@%tl-%%d&ﬁsq%lﬂfg %f?ﬁcﬁrﬁur%e%%%‘ﬁll{dgl}%@nﬁat ory
processes, e. Gcid dthe dnpeatammnteofbeuwarmmay yard 74 ot PrREqIiake at
required to agﬂ%gye such an effect is appropriately 0.1 to 30 ng/Kkg,
preferably O. 0 10 ng/ kg by intravenous route, and 0.1 to 50 ny/Kkg,
preferably 0.3 15 to 30 ng/kg by oral route, in each case adm nistered 1 to
4 times 8 gay.e Fofy UidePWhGhRpd e £ UBIPEIIR 1 fgiaial |£qumi el
according to the invention nay be fornulated,.ogtlonaILy together with
other active susaitds, dgnPResnd B drErYa MG RO §RY8R i onal carriers

and/or diluents, e.g. 20 with corn starch, |actose, glucose,

m crocrystal line cellul ose, nagnesium stearate | yvi nyl pyrrolidone,
citric acid, tEGaGHING it e'«aro’% W T % %%%T&é\‘/vat er/glycerol,

wat er/ sorbitol, water/pol yethyl eneglycol, propyleneglycol, cetylstearyl

al cohol , 25 carboxynet hyl cellul ose or fatty substances such as hard fat or
sui tabl e m xtures thereop? pk oduce conventional gal enic preparations
such as plain or coage pstBes;Apewd€Ns, suspensi on&Xlor
suppositories. 30 The BExagpre ich follow are intended to illustrate the
i nvention: WO 00/ 01704 - 45 1 PCT/ EP99/ 04531 Exanple 1

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl -5-[ 1- (pyrrolidi nl-yl-carbonyl)cyclo
r ophyl - be inidazole-hydrochlo#hde 5 a
1-(4-ch|orod}&géééﬁghenyl)-1-cyc|opropanecarboxvlic aci d

R,, R,, Ar, A and B are as hereinbefore defined, with

hydroxylamine or the salts thereof.

20 The reaction is expediently carried out in a solvent such
as methanol, ethanol, n-propancl, water, methanol /water,
tetrahydrofuran, tetrahydrofuran/water, dioxane or
dioxane/water at temperatures between 0 and 150°C,
preferably at temperatures between 0 and B80°C.

25
g) In order to prepare a compound of general formula I
wherein R, contains a carboxy group and R, is as
hereinbefore defined or R, is as hereinbefore defined and
R, denotes an amidino group optionally substituted by a

30 hydroxy group or by one or two C,.,-alkyl groups:

converting a compound of general formula



To 350 ml of fuming nitric acid are added, in batches, at -25C, 50.0 g
(0.21 nol) of 1-(4-chlorophenyl)-1 10 cycl opropanecarboxylic acid. The
solution is stirred for 15 mnutes at -25C and subsequently poured onto ice
wat er. The pre@uaio /oeipitated is suctiomdidtered, washepcmfEPO 90453 aNd
dried. Yield: 58.5 g (95 %of theory), 15 Rf value: 0.45 (silica gel;

net hyl ene chl oride/ methanol = 9.5:0.5) b

1- (4- et hyl ami no- 3-nitro- phenyl) lcycl or opanecarboxylic acid 20 20.0 g

¥.0- phenyl ) - 1cycl opr opanecar boxylic acid and
100 m of nethyl am mrg' %6 (2p% nA—ig26)pare—rgated to 80C(XD) a pressure
vessel for five hours. tgits are evaporate& to dryness, dissolved in
wat er and acidified with gIaC|aI|25 acetic acid. The product precipitated
is suction filtered, washed with  water and dried. Yield: 16.9 g (93 % of
theory), Rf value: 0.58 (silica®el; methylene chloride/nethanol = 9:1) 30
c. 4-[1- (pyrrolldln 1-yl -carbonyl)cycl opropyl]-2-nitro-Nnethtyl-aniline 2.4
g (0.01 nol) &MeEQMA net hyl ami no- 3- ni t r o- phenyl ) - 1cycl opr opanecar boxyl i ¢
acid are di ssd yedrina5andl B3ardi aet hgrkdnbefode ded iakdermntche addition of

3.2 0.01 ,of benzot I i\ | yE oRi
tetrgffuorobo %éoaﬁgéﬁgﬁ(za %Iﬁ%%)moﬁgl%$$b$kg%%gk%%gﬁaqgﬁiH%[&88?6¥§%4 -
46 - PCT/ ERP99/ABAIsgy t(fmtomanvb)lt@ﬂnﬁ- aegrPLPYhaedl ey $ei coayerseo

hours at anbi & f}{] ﬁf cfu%p VBRrd By i st id otk Rdde aptkk henrgsidue
i s chromat ographed on si ca ge elut| mnth n%%ﬁglen chl,oride. The

desired fractihPare e rEiy o Y 304 tRir 45e@Sni t h et her,
suction filtenpd-aithakdad. et sied dr &R gdebdbt¥soh t;hrwpywmlah wale: 0.51

lica gel; nethyle ori de/ net
gSI[ 1I (py?r ol | &Wlxé%ri%c%%réﬁr}‘é% %‘%%ﬁ)ﬁ’]‘%’é’%ﬁ% I\ﬁ’r%?%'we% Ttk 3 g
(6.2 nﬂD|100fa%id.dﬁnbasé)(hheﬁquyéfb or hydrogenolysis into an

cohomn ol ORAL & AR S T e el s it

pal | adi um on awta \ﬁatmldqadx CezapleCilccs Wdiégéﬁabééef-ébeﬁoﬁéuﬂ§fépeém‘m ent
tenperature. Then the catalyst is filtered off and the

is converted by hydrolysis, treatment with an acid or
15 base, thermolysis or hydrogenolysis into a compound of
general formula I wherein R, contains a carboxy group and
R, is as hereinbefore defined or R, is as hereinbefore
defined and R, denotes an amidino group optionally
substituted by a hydroxy group or by one or two C,;-alkyl
20 groups.

A group which may be converted into a carboxy group might
be, for example, a carboxyl group protected by a
protecting group, such as the functional derivatives

25 thereof, e.g. the unsubstituted or substituted amides,
esters, thioesters, trimethylsilylesters, orthoesters or
iminoesters thereof which are expediently converted by

hydrolysis into a carboxyl group,

30 the esters thereof with tertiary alcohols, e.g. the
tert.butyl ester, which are expediently converted into a
carboxyl group by treatment with an acid or thermolysis,

and



20 residue is concentrated by evaporation. Yield: 1.6 g (100 % of theory),
Rf value: 0.26 (silica gel; nethylene chloride/ nmethanol = 9:1) 25 e.

4-[ 1- (pyrrolidin-1-yl-carbonyl)cycl opropyl]-2-(4cvanophenyl)am nonet hyl carb
onyl am no- N- g hyb7gfzbsne Prepared analogously to Exanpl BCT¢EPPOITD4531
4-[1-(pyrrolidi nl-yl-carbonyl)cycl opropyl]-2-am no-Nnethyl-aniline,
Q(benzotriazol -1-yl)-N, NN ,N -tetranet hyl uroni um 30 tetrafl uoroborate,

4- cyano- phenyl gl ycine and triethylam ne in dinmethylformam de. Yield: 66 %
of theory, Rf value: 0.51 (silica gel; nmethylene chloride/nethanol = 9:1)
35 f. the esters thereof with aralkanols, e.g. the benzylester,

oyl ) - bonzi mi GADbEE STReEOBPHITBRTY HonYeRER BP0 15 G T6 04 tel) of

4-[1- (pyrrol i dydrbdgehodwbaryl ) cycl opropyl ] - 2- (4- cyanophenyl ) ani nonet hyl carb
onyl am no-N-nethyl -aniline are refluxed in 7 m of glacial acetic acid for
2 hours. e solvent is 5 distilled off, the residue gissgkvedihnew%ter and
extracted wit Bhaehhireaysérl 6Fi G8PeRRENSLYaRPE T pRTs8UFs SaFPEd, otent r at ed
by evapor at i 0praBdnsubsequantlky acbuetnbaeghgdredhanrsil acadgelulphurileg wit h
met hyl ene chloride + 2 to 3% nmethanol . 10 Yiel.d: %-0f &t heqry) . R
val ue: 0.49 (§FFﬁcaPBQ§P%9§9ﬁyFSﬁ§’cﬁFS%ﬁ&e %&gha%gﬁcglég%?é%?lc 4Rad
2-(4-anﬁd!noph@ﬁfﬂaa&baﬂethylhcidnerhyheSmﬁthEes thereof or in the
ggygf ol i f'l')o”' Loylosarony! Loyelerngey LePanehiiaarghebydeeseditn 1.0 0

.5 mol)~ o .
2- ( 4- cyanophehytawixides oy pptassduny hydrexdder sl den-itaplec SO3FAY cycl opr
opy! 1 -benzi mi dagl & aus cdiesglated it chRnd , Seiaveay/edratbancl i ¢ hydrochloric
20 acid and stirred for 5 hours at anbi ent t% erature. The solvent is
distilled of f watkes /icspepagiodsoesdan?lso stlegedel ut e et hanol and i xed

with 2.3 g (2508 2 a3/ fuifaeadioRaiter /Afitemné0 alto tnesmpetr admyiesnt

tenperature the mxture is ev rafed to dry . i IS, 25

chr omat ogkaph&g t¥F e |‘i1c9a5\j‘§| ai%é ﬁ’i g i %%t%ﬁ)ﬁrgﬁg%%sg%wg’eé/%et hanol
(7:1). Yield: ar@Qemnt (Ehp¥refitudeeand thef bodllieg Gegperatures qfelthe

net hyl ene chIori%&ﬁpeth%&! = 4.1) 30 C24HZSNsO x HC1l (416.54/453.0) mass
spectrum (Nhﬁff'- 217 eﬁﬁﬁchwng conpounds are obtai ned anal ogously to
Example 1: 35

If a compound of formula XI for example contains the

20 tert.butyl or tert.butyloxycarbonyl group, these may also
be cleaved by treatment with an acid such as
trifluoroacetic acid, formic acid, p-toluenesulphonic
acid, sulphuric acid, hydrochloric acid, phosphoric acid
or polyphosphoric acid optionally in an inert solvent such

25 as methylene chloride, chloroform, benzene, toluene,
diethylether, tetrahydrofuran or dioxane preferably at
temperatures between -10 and 120°C, e.g. at temperatures
petween 0 and 60°C, or thermally, optionally in an inert
solvent such as methylene chloride, chloroform, benzene,

30 toluene, tetrahydrofuran or dioxane and preferably in the
presence of a catalytic amount of an acid such as
p-toluenesulphonic acid, sulphuric acid, phosphoric acid
or polyphosphoric acid, preferably at the boiling
temperature of the solvent used, e.g. at temperatures

35 between 40 and 120°C.



21120/0;504 - 48 - PCT/ EP99/ 04531 (1)
- (4- am di nophenyl am nonet hyl ) - 1- net hyl - 5-[ 1- (3net hyl - pi peri di n-1-yl - car bon
yl ) cycl opropyl ] - benzi m dazol ehydrochl oride Yield: 45 @60? t heory, é Rf

value: 0.25 (&bl p8a099bs nmet hyl ene chlori de/ met hanol = 4: PCTCERISZ/NEG3L H
(444.59/ 481. 05) naZs spectrum (MrH) + - 445 10 (2) r “

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1( pi peri di n- 1-yl - car bonyl I
ropyl ] - benzi m dazol eh dro hi rlde YlelgI 57 B th Y, y Mal u _yo?ggc oP
(silica gel; KétRyF& déPﬁ@Pﬁ&n 1 coféa% £y §H§§%§B X 'HC1
24?2 56/367 Qﬁknﬁgaﬁxgpeﬁtbemmy@wkyparbomgl @3pup, these may also be
am di nop 0 4
fﬁﬁ% E %gérb 5%}§tq%%ﬁi§ 33 [khﬁ p%@sence of a

met hyl - pi per a clopr benzi nj dazol ehyd
Yield: 32 %ohydhregeyxatﬁbme;laagly@tzgu(ch, e Rad ARy IepAEDa choride

chl ori de/ gt hgﬁm&g)m@@ogven% L5k 2562503 NethandiGl dettmdighazn)

mass spect rum

2- (4- ani di nopldaFiadi m@étlwa)u_@ meiyL Boetate GRS ol i n- 1-yl - carb
yl)cycl opr Opybllmlé%wlrﬂoqml«a%o y@reahicay de ‘t‘.l@ipéraﬂ:@n%sof?belttfrlaﬂrz 0 %far o

val ue: 0.34 (S|I|ca th chlorlde/ne hanol (%ﬁwﬁ%%%%
(464. 58/ 501. 08PB5 0y sesﬁect“)r/turﬁ A Fem pz?gsatt“q%o 6‘6’/“%115% 19 - x e
PCT/ EP99/ 0453br®sure of from 1 to 5 bar.

2-(4- anldtgophenylaninonethyl) 1- net hyl - 5-[ 1- (( 2et hoxycar bonyl et hyl ) - pi per

di n- 1-yl rbonyl ) cycl opropyl ] benzi m dazol e- hydrochlorld
h) In order to prepare a compourid of gener;i formula I

wherein R, denotes an amidino group which is substituted
by one or two C,.s-alkoxycarbonyl groups or by a group

which can be cleaved in vivo:

15
reacting a compound of general formula I
N
R, S>——A——B—-Ar———Rc“ (XI1),
1
Rb
wherein
20 R,, R,, Ar, A and B are as hereinbefore defined and
R.," denotes an amidino group, with a compound of general
formula
Z. - R, (XIIT),
25
wherein

R, denotes a C, ,-alkoxycarbonyl group or the acyl group of
one of the groups which can be cleaved in vivo mentioned

hereinbefore and
30 2Z, denotes a nucleofugic leaving group such as a
halogenatom, e.g. a chlorine, bromine or iodine atom, or a

p-nitrophenyl group.



Yield: 85 %of theory, 5 Rf value: 0.57 (silica gel; nethylene

chl ori de/ net hanol = 4:1) C30H38N6~3 x HO (530.67/567.13) mass spectrum
(MtH) " - 531 10 (6)

2- (4- am di nophemyd @ne 1ot hyl ) - 1- met hyl - 5-34- { ( 2et hoxycar bpay/EP&9) P4 pgLr ol

i di n-1-yl carbonyl ) cycl opropyl ] -benzi m dazol e- hydrochl oride Yield: 60 % of
theory, C29H36N6~3 x HCl (516.64/553 .10) 15 mass spectrum (MtH)+ - 517
(MF2H) + - 259 (7)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- [ (N- ( 2et hoxycar bonyl et hyl ) -N-m
et hyl - am nonetTiy )xepatridn dism-greferably carried out in a solvent such

yl - carbonyl ] cy, q&@% bengzj 1 Z%@tmﬁé@&hémwfdéﬂ e&@ltr e-QEuthgory,
C31HQLN~03 x 1 596. 18) mass spectrum é M-2H) ++ -
280.6 25 (8) toluene, dloxane, methyl sulphox1 e or dlmethy formamide

o SpISEVREITIE e e febinto S (b b et oy
y pyrrolidin carbonyl ] cyc 0 enzi m dazol e- roc e_Yi,e
61 % of theorfr%%“ﬁ RAf%e P é‘?}p léf%/l%% Yenpe ]ﬁ@flﬁfl?%nl% E‘ﬁ?%?l%é!/)gt Aol =
8:2 + 1 %gl aciled Mﬂimgammbeﬁ&h%mmbze HEI ¢&32. 66¢H569. 11) nass
spectrum (MtH)+ - 533 (Mt2H)'+ - 267 35 WO 00/ 01704 - 50 -

PCT/ EP99/ 04531 Exanpl e 2
2- (4- ani di nophetiyh ani comEdlryd )of.- mdsml SEgumykd ORERT yWherdbmyEs Hegifitero- n-

propyl)-b BZ' rg, i Péof@é Ji ﬁ? !ﬁl%flthe reaction is preferably
C

(cyclopen yl car bony opr opy enzene 2
magnesi um chi pRREFE L%‘b‘én%l‘édalﬁll‘oe% %‘t‘q’l}érasAT‘?"eli‘Yf?é aﬂlaljr?ﬁ%ﬂeof a

sggtglg tip ofaw@émrﬂﬂe;%&cﬁamﬁdﬁoﬂ@fanpft@xmyca@@emd@n?aaee sl oYv: y
adde ropw se_to et ion. being.started o initially
by gentle heat#*f&eéﬁﬁ?r‘f‘%l‘g%la‘ﬁl Jrf“?l‘é Jten%l%}f PETGT xt QR PR2 Ir]é Y| tXed for
30 minutes. Thete gpratetic@nodfa lidade gsyich O8s nedd iah nycam@en opopasayhn- 1 15
cycl opropapecarbgnitrile 7 € i ef g£d for a further
3 hours. $Ee e TR S oléf?ti-‘%%s&mp%%re%d %%?g’g:f%eeac\g/\gtlgr justed to pH 3

wi t h hydr ochl otits@etrapwhaminxe rattie@nmrmtler%rbemﬂ@e@r@]am@ eXfFacts are

dried and concentrated by evaporation. The residue is 20 chromat ographed on

silica gel and eluted with petrol eum et her/ et hyl acetate (19:1 afd 15:1).
Yield: 3.0 g (i 3seprdiesry9, the imyertionsy ¢Qmpeend gof : 9¢Re¥dt eum

ether/ethyl acetph€a #:id3 obtained which contains a (R,NR,)-C, ,-alkyl
20 group wherein at least one of the groups R, or R, denotes
a hydrogen atom, this may subsequently be converted with a
corresponding isocyanate or carbamoyl halide into a

corresponding urea compound of general formula I and/or

25 if a compound of general formula I is obtained which
contains an NH,-C, ,-alkyl group, this may subsequently be
converted with a corresponding acrylic acid ester into a
corresponding 2-(C, ;-alkoxycarbonyl)-ethyl compound of
general formula I and/or

30
if a compound of general formula I is obtained which
contains an (R,NR,)-C, .-alkyl group wherein R, and R, each
denote a hydrogen atom, this may subsequently be converted
with a corresponding dihaloalkane into a corresponding

35 compound of general formula I wherein R, and R, together

with the nitrogen atom between them [denote] a



25 b 4-[1-(cvcl opentyl carbonxl)cycl opropyl]-2-nitrochl orob
anfl?gously to Exanple la from Propyt] enzene Prepared
4-[1(cycl opentyl carbonyl)cycl opropyl ] - chl orobenzene and funming 30 nitric
acid. Yield: ®3 eopdbivbeory, Rf value: 6.88 ¢silica gel; B@FV%P@Q%ﬁ4531
ether/ethyl acetate - 9:1) WO 00/ 01704 - 51 - PCT/ EP99/ 04531 c.
4-[%-(cyc:opentylcarbonyl)cyclopropyl]-2-nitro-NnethyI-aniIine Pr epar ed
2?alogouF y tgogﬁggggﬁdﬁagfﬁgnho 7 - m?ered cycloalkyleneimino group

[ 1(cycl opentyrcarnonyl yclopropypf- -nitro-chl orobenzene 5 and aqueous
met hyl am ne sathDun. Yield: 18 %of theory, Rf value: 0.54 (silica gel;
nmet hyl ene chl ori de/ et hanol 19:1) 10 d. ,

4-[1-(cycl opentyl carbonyl ) cycl opropyl ] -2- anmi no- Nyet hyl - ani_li 2
mol ) of 4-] 11_Fc9\cP@fﬁﬁﬁtl?ﬁcélfbaﬁﬁfegégcFEBﬁF‘g‘][}?I I- g?"nf’%}:{?%&eﬁ:st%ﬁ’f ?érrll?Ingz-eg
:(rj gi '([j: 2?10|195/6d1(‘ibi110(%85 ah amhﬂ!inﬁc?trﬁhp,amdi%maiy eubaergueandyabeer the

o] ) aney ni cke dr n far.l. i
t emper at ure. ?ﬁ@ﬁefﬁﬁﬁégygFﬁgFtﬂgnf%ﬂ%gggd%%ﬁgagﬁgl%hgc?gg? 6§%P§EQ%ent
concentrat ed hydewapeeatican. hydeodys2s0 agd( dgcorbpxyRasdyn 1REOV & ue: 0. 15

(silica gel; methylene chloridgsieth = <L)

’ a4 de/ialbhann &0 kst to: b
47[1-(cyclopeﬁP§Fp§.§ony c?@loﬁropyl]?5P34c5a%§p%en§F§én¥hgﬁ§tﬁ;iggfbonyla
M no) - N- net hy methiylli ggoRpepandd ©Znal ogously to Exanple 1c from4-[1 25
gfzglopep&ylca[biny:gcyclopropyl]-2-anino-N—nethyIaniIine,

enzotriazol -1-yl)-N NN, N tetr t hyl yroni unt et raf.| uor r.at.

4- cyano- phenyR§l yc CREPONES erﬁﬁﬂe&ﬁ‘ﬁn Cﬁlﬁm&amai il P%’Fﬁ&rﬁegle%%%ll%% Rs6 %
(if9 _ ¥L ?e?r Y, 304Rhotelsue: hydrbxiysinidinogeiroumet plieneayhlseikistefueritdno e
2- (4- pyanopheﬁ?l"‘é(ﬁirﬁt‘?r‘?etlﬁy‘?lo) -al-cﬁgfﬁﬁp-og-dﬁfgcfalgﬁgﬁt floglgrolglcr)lrcliylb)y- cycl oropyl |
- benzi m dazol ea3alRtapaihyd ragsnegdes] andd oExanpl e if from
4-[1(cyclf§entylcarbonyl)cyclopropyl]-2-(4-cyanopheny|
if a compound of general formula I is obtained wherein R,
contains a carboxy group, this may subsequently be

converted into a corresponding ester by esterification.

20 The subsequent preparation of a corresponding urea
compound of general formula I is expediently carried out
with a corresponding isocyanate or carbamoyl chloride,
preferably in a solvent such as dimethylformamide and
optionally in the presence of a tertiary organic base such

25 as triethylamine at temperatures between 0 and 50°C,

preferably at ambient temperature, .

The subsequent preparation of a corresponding
2-(CL3-alkoxy-carbonyl)-ethyl-compound is carried out with
30 a corresponding acrylic acid ester, preferably in a
solvent such as methanol, ethanol or isopropanol at
temperatures between 50 and 100°C, preferably at the

boiling temperature of the reaction mixture.

35 The subsequent preparation of a corresponding 4- to 7-
membered cycloalkyleneimino compound of general formula I
is expediently carried out with a corresponding



WO 00/ 01704 - 52 - PCT/ EP99/ 04531

am nonet hyl car bonyl am no)-N-nethyl -aniline in glacial acetic acid. Yield:
53 % of theory, Rf value: 0.46 (silica gel; methylene chloride/ethanol 5
19:1) g. WO 00/01704 - 35 - PCT/EP99/04531

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- (1cycl opent yl - car bonyl - 3-chl oro-n

- propyl ) -benzi m dazol e hydrochl ori de 10 Prepared
from y pared anal ogously to Exanple |g

2- (4cyanophen9FQﬁ1198|]rEF‘H?I')pferfrgfﬁ‘?r‘LYSlPlacﬁgllgsgﬁt ﬁluggr B‘oniﬂ% 2R Cor o-n- pro
pyl ) - benzi ni dazakaocanerhydvpebpaniod aci thenrpwesemcearbonabasen seChadd .

{kﬁL§+ ?14Z;?f %gﬁor%E%£gn%%§H§gl@%%pérggﬁrgé5%eggéé§85@6bnﬁﬁ§%09@eCtrum

(E/ Z) - 2- (4- anbuefiephbay! &t toeebRling. kerRerabure Oby Mg e3P et hoxyca
rbonyl met hyl oxyii,n@) met hxl enel cycl oprogyl | - benzi mi da)z/ol e- hydrcgc);ljlng)rl de )alt
1- ~pvridin-3-yl)-carbonyll cycl opropyl - benzene 25 A solution of 21.4 g
(0.135 nol) of 3-bronopyridine in 125 m of ether is added dropw se at -40
to -50C to 10§hel sefb skl TafllklsleIa(tfhoGL NMs rxpexdenk landartreeds dutr da foor 20

m nutes at -40C_. The m X ure IS n cool f 20.1
g (0.14 nol) §Pll’e;5‘ﬁeﬁ§'f1 %‘Hjﬁéle 0] cartﬁc%r%’trlgltg%?“éf%? lnifalnce)'?htca)r is
added dr opwi séio#kner, |dtlmslmnup¢mx1ai¢de@1mer¢élyrlé@cmamdﬂ rUREtPMeat ed

to anbi ent te r.at ur t|r r. 5 r USRQRSI i juead
W th 20%]h(§/dr8 I Paﬁﬁ’gl% r?g%tseeglcteo O?'S%Csﬁ‘egpﬁgg%m nut es?(}%kfot%e?

cooling, the msxtsmdaurrs mmaﬁﬁw ieddideg afc RrEFHx: Yuﬁ%f&’i'eom de
sol ution and extracied W N KRy s R Sodiem erHbciet crgapot aseinact s

are dried and concentrated by evaporation. .00/ 0170
PCT/ EP99/ 0453 E3x&SIN@Fe i it p @&h & &rﬁV\% hYox1 ™ %‘nl‘f%u Ng with

5:]{ Lgl e(l;m2(7at ?%:’d&i Y] 1edl&sb)plro‘ﬁyelaiun]a4 ax gwmmmofmcmmlwne Rf
aumnlumox etrol.eum / t 4 11

f (pyridi nt3- yP”)h t&ﬁ} 11 it r}ioer'enzene l"lfepar edggtgir?éiaglglousﬁ/ tE)

Exanpl e | a fr(tmel-ﬂx(q@erncch o f3- s;all)m bxmghqr@tcﬂ opt spdivese e a&fd fumi ng

nitric acid. emperé%uf%%-%é@ﬁgeﬁt“§vwénd 100°C, but preferably at

temperatures between -10 and 80°C.

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

25 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 and subsequent
decarboxylation in the presence of an acid as hereinbefore

30 described at temperatures between -10 and 120°C, e.g. at
temperatures between ambient temperature and the boiling

temperature of the reaction mixture.

The subsequent esterification is carried out with a
35 corresponding alcohol, conveniently in a solvent or
mixture of solvents such as methylene chloride, benzene,

toluene, chlorobenzene, tetrahydrofuran,



Rf value: 0.29 (alum nium oxide; petroleumether/ethyl acetate = 4:1) _c 4-
1-[ (pyri di n-3-yl)-carbonyl | cycl opropyl | -aniline 15 Prepared anal ogously to
Exanpl e 2d from 4-[1-[(pyridin-3yl)-carbonyl]cyclopropyl]-nitrobenzene and
Raney nickel ip @bhryh7aaet at e/ et hanol . ¥i eled:- 94 % of t he®CE,/ER9 WAl 451
0.51 (silica gel; nethylene chloride/ethanol = 20 19:1) d. 4- [1- |
(pyridin-3-yl) -carbonyl] cyclopropyl] trifluoroacetylaniline 25 8.0 g (33

.5 mol) of 4. [1- pyridin-3-yl) carbanyl]cyc r |- aniql)
i’ ssol ved | n” BOOER oL OB BB O CBP R S BEsr s
tr: fl uor _oacgt bscoi&rsla;wai d@et bd cohdilunseds sptdoadlilor imwdhsopresencel®E The
solvent is distille f . e J I i3 HURIERA /£t h
(9:1), sucti off ¥ ialctléﬁr %Efcel?n %drhl e .o%ﬁgﬁg:étfglgeg)r\(métgh% EfL}Iheor C?g h%fr Enet
val ue: 0.54 (siehydaagding mgemfl efe Schlidy ithe HUSHTANCE= 01?9:1@0%171 VO
00/ 01704 -?54 ch1RCH RS @453 hionyd- dhllodi depy rdinethylich loxardidid,
cyclopropyl] -2-nitrotrifluoroacetylanil.ine 1.7 @) nnnk) ofwf- [1- |
(pyridin-3-yl Fu@%’é'rlﬁoﬁﬁl]dcygﬁyﬁﬂoy AL i3 %éle' Tani 135e are added
bnghﬁkse Eﬁ T2 tHarfs Q@hon isulaeid,| @-acldearsulphunicl 85% nighdsplaius at
-5C. en e mxture.s stirred for a fur 30 m nutes w thout I
poured onto |5E¥éﬁiﬂr¥§%j(§aﬂ%§ Q§¥%M3ﬁﬁ%§%ﬁye'acetate. Thgnorg;nigoo s
gﬁ:gﬁgtg arehiﬂ1{”4dijgﬂﬂbhaxydemnﬂxmiiimﬁﬂeevaporation. The residue is

arap n silj t; | AL VARG Qi dte/ et h I
(50:1 and{gS: i\ﬁ.NqTﬁiZl Xg@.ﬁk%ﬁ&lf%%@%%ﬁ%%/?&%@ﬂ ed %h?llg(\r/lad%'r ati 32?
%Fﬁdia(fr

triturated w thNtrevhrenieidmhdasede oxudtibr HhHicreried .15
vield: 1.2 0 (&3 halyidepionindfcatide cdrtlbiigdida gel . methyl ene

hl ori . : - 1'e
Cychopropyl | EEna R A /PR AR e F T Y gt
Z?th[?gyridiﬁﬁﬁ-%ri?eﬁ;e ﬁf a 7ase such as Qotassigm carbonate, .
are dissolved N'ﬁ%@)%ﬂ%ﬁ%g%gr?%glnag‘ﬁﬁﬁoﬁg ﬁzf_el\ﬂ;&d{ I ttltl{ nlfa{o QI2<55) . Oy%ﬁg%lt :';12 gi um
carbonat e and ekgdienteihydt itwipkratwitandetugen vb aslrisi0°the i nsol ubl e
matter is filtered of) Al (Gl LAL IscSyaneTalah dove, The wash e s
chronatographéﬁron siTi“ca gel, “eluting mf%% petrol eum et her/ et hyl acetate
(1.1 and 1: 4) capreqmniing 8 kide s momisa ety )suh &% TREMOERE (o | | ca
gel ; pEtrO|e“”BHﬁJ?ﬁdé#rﬁﬂtfgﬁﬁéﬁéfuréﬁﬂ)dioxane, dimethylsulphoxide,

20 dimethylformamide or acetone, optionally in the presence
of a reaction accelerator such as sodium or potassium
iodide 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-

25 diisopropylamine or N-methyl-morpholine, which may
simultaneously act as solvent, 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.

30

In the reactions described hereinbefore, any reactive
groups present such as hydroxy, carboxy, amino, alkylamino
or imino groups may be protected during the reaction by

35 conventional protecting groups which are cleaved again

after the reaction.



WO 00{01704 - 55 - PCT/ EP99/ 04531 g.

4-[1-[ (pyridin-3-yl)-carbonyl]cyclopropyl]-2-nitro-Nrethyl-aniline 7.4
(18.8 rmol) of 4-[1-[(pyridin-3-yl) 5 Y e
carbonyl ] cycl ggrggybl78ani tro-N-trifl uoroagetyl - N- net hyl awciri/ee sar/e4sGir r ed

in 200 m of 2@% pot assi um hydroxi de solution for one hour at 30C. Then the
mxture is diluted with isopropanol, the organic phase is separated off,

10.0 g of alum nium oxide are added.and the resul ti i xtur i
evapor at ed t oF@FyRE38P1The 8§P&8€gi1§gcﬁf8h‘§t gﬁFaShggdglﬁ§ I g%onjag)ulrrh%gxibge,
eluting with petroheunryetherict hyktgtet beazpgll &rdtlburylyi &rdtyd.6 g (47

% of theor : il X
_0 R y), beanz\{/?l g%. t%t‘fi»%h %lrlolptl:,%a%%ll, gQ%h'fp?l eum et her/ethyl acetate 15

g;géé[(gyri d: n- 3-y: ) - car bonyl ] cycl opropyl ] - 2- am no- Net hyl -ani | i ne 20
red gnal 0gous Y 4 € £20- Gr Qmy
4-11-( .pyra%]dl R3 Qy?)c éa%bgﬁ%lmﬁgycl opraopyl ]b?icyn?EPgPMmay r]?e -aani line and
Raney nickel Emimehjlyladdtydt emetiydol ?t‘}ﬁyélld:t:eg@%u&rﬁr’i'héwyﬁoﬁal ue:
0.51 (silica Q%Efaﬁ?ﬁ%ﬁb@%nﬂ' Qi efl@anol = 25 19:1) i. 4- 1-
(p.,yridin-3-ylI)-carbonyll cycl opropyl]-2-(4-cyanophenyl)-ani nonet hyl car bony
| am no- N-net hyl -ani line 30 Prepared anal ogously to Exanple |lc from
4& Ll- [ ({Jy_r i di r@r%)ilel):tqalrgb@mdl.ﬂpsy(ﬂdrpram]pyalnﬂinb,alaillk(y-ll‘&m‘-i@tohwr- amilicngroup
enzotrj azol - 1- -N,N, N, N -tetr | ur.QAi u f | uor obor at e
4- cyano- p]h%nyfrﬁp’yéea\@nar?&ettryi dt ﬁ%lﬂn%%g%éﬁéés}r}ét h@ﬁn%? mem de. 35 Yield: 97
% of theory, Bthealyeerbemd ( sidntcdugexycasbeyiydne kemzorixycanbamil = 19: 1)
WO 00/ 01704 _b%gz_lpcykﬁﬁgﬁéﬁﬁgﬁédﬁor 2,4-dimethoxybenzyl group and
2- (4- cyanopheny a}Pﬁ.riorret ylI'y-1-methyl -5-11-] @ri di n- 3}% ).-.car.bonyl | cycl opro
pyl ] - benzi m dadglis iSoRldpar &Prartdieodousiy 16 ar?plpg"ti jlfyr]orﬁroua/'
;1;)( Rly:r;e'?lhnl 3-y! f:far bonyl )f:yc! olpropyl - 2- (4- cyanophenyl ) am nonet hyl car bonyl am
- -aniline in glacia acetic acid. Yi.eld: 0 10 Rf
val ue: 0.52 (& @é%cgc%ﬁ% AR ‘“’csrﬁdgr’isde?pe lhoélr?&ﬂ’(ls&%qgel&qp{%
§1E|/ 3( I2m( ﬁgcya{lﬁﬁ:‘lﬁaﬂf?ﬁ rereiglyd )byl-hy&iﬂgalxﬁ-q 1 By iaiueLs/|9eleeitboxy net
y y )nee.gy. e:l.r}le]wa ecly,diosocl;p%galrﬁﬁnﬁamedﬁzQ:IeQ:rahydrofuran/water or
dioxan/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid
20 or in the presence of an alkali metal base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide or by
ether splitting, e.g. in the presence of
jodotrimethylsilane, at temperatures between 0 and 100°C,
preferably at temperatures between 10 and 50°C.
25
However, a benzyl, methoxybenzyl or benzyloxycarbonyl
group is cleaved, for example, hydrogenolytically, e.g.
with hydrogen in the presence of a catalyst such as

palladium/charcoal in a solvent such as methanol, ethanol,
30 ethyl acetate, dimethylformamide,
dimethylformamide/acetone or glacial acetic acid,
optionally with the addition of an acid such as
hydrochloric acid at temperatures between 0 and 50°C, but
preferably at ambient temperature, and at a hydrogen

35 pressure of 1 to 7 bar, but preferably 3 to 5 bar.



1.6 g (4.0 mol ) of 2-(4-cyanophenyl am nonethyl)-1-nethyl5- [1- [
(pyridin-3-yl) -carbonyl] cyclopropyl] -benzimdazole, 3.0 g (12 mmol) of
car boxy- net hoxyl am ne- hem hydrate, 0.84 20 ml of triethylamne, 12 g of

nol ecul ar si egy Jfy azde g of nol ecul ar-sigve 4A are ref | pepdEP®9/d258DUr S
in 80 m nethanol and 40 m toluene. Then the nolecular sieve is filtered
off and the filtrate is concentrated by evaporation. The residue is stirred

with water, suction 25 filtered and drie The cryude oduct, i s

chr omat ogr aphdt *YQ%PE%§,9¥Q%RiTﬁVv@ ?Ptkﬁrﬁ#%ﬁ%éﬁ inthe ‘presence

chl ori de/ et harst /a1 aﬁtﬂiamesmccfr_xa@é dcéﬁﬁ:rﬁ(ﬂvhmutn@mur@.ﬂn)t_:raﬁel in @ 9 g (48
soof theory), &ivaidends gﬁ%gﬁ%ﬁfferggléhi@{f&é?n§cé’@$ﬂiépﬂ§t3ﬁn0| /30

gl aci al acetic 4acl

(E/ 2) - 2- ( 4- aniatietophiiyl bed wobet 18t ) tanper#yRres [Aepser & rrndy$9°Cet RBkyca

rbonylnethglogygé@§gggg§rg@egm%§gﬁéoggﬁﬁgfit@ggzinidazole-hydrochloride 35
Prepared anal ogously to Exanple I g from

(E/ 2) - 2- (4cyanophenyl am nomet hyl ) - 1- net hyl -5-[ 1-[ (pyri di n- 3-yl) WO
00/ 01704 - 57 x PG &ERRY WdPdenzyl group, however, is preferably

et hoxycar bonyl net hyl oxyi m no) net hyl I l1b [ M

by oohl o o SIS URAoM Ut bal BORRREST 1 cRPamorS Vie B g8 oft cRlrst - 5
Rf value: 0.28 (silica gel; nmethylene chloride/ethanol/glacial acetic acid
= 8:2:0.2) .C2 N~ 1 (5 e ; 7 10
The follo&Png oﬁ%gﬂhd§t£$29%b%%??é%égﬁgﬁg%%ﬁgﬁén?g %ﬁéﬁ%ﬂé§g§£%€§ra§2§

(E/ Z) - 2- (4- ani cliermph@nyy apf epbbedyvith-aet agidssSual (a5 o hbuor9Rfetafhoxyc

ar bonyl net hyl axyj & 5H0)n ochloric acid, optionally using a solvent such
met hyl ene] cycl opropyl ] -benzi m dazol e- hydrochl oride Yield: 52 % of theory,

Rf val ue: 0.212% Snetlrlepe  chbehifenedtArari 9&/ eth&hol / gl aci al acetic acid
= 8:2:0.2) CZ9H31IN., B x HCl (525.62/562.09) 20 mass spectrum (MrH)+ - 526

2 , .

E E) 7) - 2- ( 25aniRi PRIy FF Adet Ry PTCEeRRPHY ) CEe IR S iRy 1T RRSSS RS e LS hy | e
t hyl oxyi mi no) -mpediyt ene] oy ch opr bpyty - deiue nsdak obe- hgthptanbrede 25 Yiel d:
(1,%&‘;/3 of t gggrm%@g%g%%#g@% %’)@)559&1%99 LuBRSSs SREEHAHBY ,

2- (4- ani di nophetiyaaed nobsebyepanchet kglusne fwatast Ay 4h9¥aBoft5- yI - car bonyl

)cycl opropy| ] -bepzin dazeb ehyiosh! 961 dgavbebd: 10 %of theory, C24HZSNTO
HCL (427.51/° 463.97) 35 mass spectrum (MeH)+ - 428 (MrHHC1)- - 464/6 (Cl)

An allyloxycarbonyl group is cleaved by treating with a
catalytic amount of tetrakis- (triphenylphosphine) -
palladium(0), preferably in a solvent such as

25 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 ambient
temperature and under an inert gas, or by treating with a
catalytic amount of tris- (triphenylphosphine) -rhodium(I)

30 chloride in a solvent such as aqueous ethanol and
optionally in the presence of a base such as
1,4-diazabicyclo[2.2.2]octane at temperatures between 20
and 70°C.

35 The compounds of general formulae II to XIII used as
starting materials, some of which are known from the
literature, may be obtained by methods known from the
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(E/ Z) - 2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1[ (1- met hyl - pyr azol - 5- yl - (
et hoxycar bonyl net hyl oxyi m no) nmet hyl ene] cycl opr opyl ] - benzi m dazol e- hydr ochl o

ride Yield: 8Qaomf/ Otlhﬁgry, 5 Rf value: 0.20 (silica gel; pat ¥9604531
chloride/ethanol =8:2 + 1 %glacial acetic aci d) C28H3aNa(3 ﬁ)PHHCI
(528. 63/ 565. 08) mass spectrum (MtH)+ - 529 10 (5)

(E/Z)-2-(4- amdlno henyl am ponet -.1- e onyl
-n- propyl oxyi i Ip ‘H%/ﬂ @rﬂé] aé%i%tp\ﬂ mi_ﬁé rﬁl[c?é”l'zag){geg%rhy(/ oéc% &) y
Yield: 47 0 Oflri heey \Exdtfplwad ue: 0.06 (silica gel; nethylene

chl oride/ net hanol = 15 9:1) C32H36N6C3 x 2 HCl (552. 69/ 625. 60) mass
spectrum (MtH)+ - 553 Exanple 4 20

(E/ 2)-2-(4- am'mlm@p“kmrrmm mﬁmtmq/lqonypqmdﬁuoﬁa emFyh i iRTmike i3I (£%ir boxy
met hyl oxyi g Jeice J}h &LDelLHue b Zj 81 a7y indwurdrioc hi oratetem 255460 g

(E/2)-2- (4 am Iamnorrethy 1- rreth ridin- et hox
ycar
bonyl net hyl oxyll_%lno) rh)ﬂ }5%) M%ﬁ%a&% e%%f%%/% h&)’(l de and
ﬁoﬁrg‘ ;)f r271|;| S;@{HMI’E rand daeé@liﬁlmﬂn@‘emesis:r\reed{etmﬁgﬁbmlm hanol for 5
at anbi e erat al coh | 1 %:f}ga
residue is adj n%) Iﬁy’%te%Cih ?/roq 4o¢ﬁsec§sgc?1d§é4rhe£g?cg% I ne product
is suction fi IJtrer}mtawm&heﬂtw tMetv}mcan atelr dyigahisghen: Chwn% of HeReRRy, Rf

%55 0115 HelPod el (o7 Gar Lad BRF-R (AR oy "o gy 20 '

PCT/ EP99/ 04531 mass spectrum (MtH)' - 498 (M:Na)® - 520 The fol | owi ng

conmpounds are,lorm %%r&g@sl é&nlﬁj,ﬁa@r’g)ﬁ dhiefd]) formula II is

2- (4- ami di nophenyl‘ani nonet hyI 1- met hyl 2C i hyl
-yl - car bonyl ] %W%ﬂ}]w MR A ec?ﬂﬂb‘%%% (rf%lgrl £k rlléd/ gc@rﬁ er| arn-d

theory, with a corresponding reactive derivative of a compound of

15 general formula III,

a compound of general formulae IV, VII, IX, X, XI and XII
is obtained by cyclisation of a corresponding substituted
compound according to process a) and if necessary

20 subsequent reduction of any nitro group present in the
phenyl moiety, followed by acylation, amidation and/or

halogenation.

Moreover, the compounds of general formula I obtained may
25 be resolved into their enantiomers and/or diastereomers,

as mentioned hereinbefore.

Thus, for example, the compounds of general formula I
obtained which occur as racemates may be separated by
30 methods known per se (cf. 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 with at least 2 asymmetric

carbon atoms may be resolved into their diastereomers on
35 the basis of their physical-chemical differences using

methods known per se, e.g. by chromatography and/or



Rf value: 0.57 (Reversed phase RP 18; nethanol /5% sodi um chl oride sol ution
= 3:2) C28H34N6~3 x HC1l (502.62/539.08) mass spectrum (MrH)+ - 503 15
(MrNa) + - 525 (2)

2- (4- am di nopkeny @ inaeet hyl ) - 1- met hyl -5-4dl-{ 2car boxyet hyd@ryr®gs o4 5y1 r ol
i di n-1-yl-carbonyl ) et hyl ] benzi m dazol e- hydrochl oride 20 Yield: 98 % of

theory, Rf vaI ue: 0. 73 (Reversed phase RP 8; nethanol /5% sodi um chl ori de

i T 203 Hratiemal crygatigatith, dhd) /1P dHese TdndodES SPECTUM

(M-H) + - 492

ﬁoiiciﬁr‘bghﬁ’? tt’hdﬁmgi’mw’%de)mnlﬂe rfixizty| -tShdyl -n{eBe antmseprapi lanyeni no) - 1- (et
0 0

Rf val ue: e(sﬁé’dfae%{'{wga% 56&1) 50%08%% Ira{osfl dé’f&gér%clfioan&?ve/ oLy heery:

C25H30N605 X HCl (494. 55/ 531. 05) mass spectrum (MrH)+ - 495 35 (2I\/H—|)+ -

989 V[)Oglo%ﬁgﬂenéﬂkloﬂg;g ﬁyg%gk separated by column
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- 1(car box %%eéﬁyl amuno - 1%1§£|1Yrr0| i

di n- 1- yI - car bGRRATHS MY | P 57 d 25 hy ok FBhITHRT IpatgPmy,
theory, 5 C24HRONKBi calHGl {d468re S BHL .0P%by) MEsstispeoiithmar MiH) + - 464

(Me2H) + - 232. %]T%ﬁﬁ# r??aLtm\?é 2‘53 a\}ﬂam ngshhég)ﬁsl é?ﬂ]é’loxs [1-]2-(210

car boxyet hyl ) cyc opr opy
benzi m dazol e-dedirvecthi wes cmléh agle 9;!. %sﬁeltSm:m yamicies HBNEOhe Faslemic

(488. 59/ 525. 05
2-(4-am d|g§oph"”)er?&}acgfrﬁl no?é%%&lr% f%ﬁl@ car %ﬁ%%@%r%%@Y%%ﬁ%?-l-
(pyrrolidin-1-opt -alrdivmhg )trimzrﬁfrt] ﬁﬁmaﬂ@%yﬁﬂ%c@ﬂ%ﬂ%e%%wa d: 49

0 of theory,
(M?-H+Na)e:)-:-y- %;a@%ég% e 41Gls (A9 1ah5RA8 Rl tRSS Shecined] & MrH)on -tHE2

2- (4-am di nopl@ﬁlﬂ%rﬁ%&lﬁmlcilflf%qﬁﬂs 5L ﬁQ,Jd%kbb]@t@é't HWJC]’ﬁrbo% a’?ﬁ"ﬁ%) 1-
(Eyrrol idin-1- aﬁt%ﬁmwa tﬁylﬂemdn ﬂa&mltﬂaé]ypumrdmsmé@mmc 92 % of
1:50202 mwaklgﬁis'\él%ng %51vat1ves %3/ W% adfidn 3% r@figtaﬁ?fé:téé‘éﬂté MtH) + -

2- (4- am di nophastyi e Iyonest thipte) -ale vt hiyl -Senfriometssy | aBe ot tbx ks Bt -and dazol

i n-2, 4-di on- 5%21 ,13% fﬂ#%%l,gh? JWg agh! e, of fl g e £8i o b d hegty,

CZZH23N. , A x
o- tolyltartarlc acid, malic acid, mandelic acid,

camphorsulphonic acid, glutamic acid, aspartic acid or

20 quinic acid. An optically active alcohol may be for
example (+) or (-)-menthol and an optically active acyl
group in amides, for example, may be a (+)-or

(-) -menthyloxycarbonyl.

25 Furthermore, the compounds of formula I may be converted
into the salts thereof, particularly for pharmaceutical
use into the physiologically acceptable salts with
inorganic or organic acids. Acids which may be used for
this purpose include for example hydrochloric acid,

30 hydrobromic acid, sulphuric acid, methanesulphonic acid,
phosphoric acid, fumaric acid, succinic acid, lactic acid,

citric acid, tartaric acid or maleic acid.

Moreover, if the new compounds of formula I contain a
35 carboxy group, they may subsequently, if desired, be
converted into the salts thereof with inorganic or organic

bases, particularly for pharmaceutical use into the



WO 00/01704 - 61 - PCT/EP99/04531 nass spectrum (M-H) + - 450 (M+2Na) ++ -
247.7 (9) (H/ 2)-2-(4-am di nophenyl am nonet hyl) - 1-met hyl - 5-[15
[ (pyridin-3-yl)-(carboxynethyl oxyi m no) nmet hyl ene]

cycl opropyl ] - kengignigdapal e- hydrochl ori de ¥iiel-d: 54 % of t rETAEP 7/ 845303
X HC1 (497.56/534. g|) mass spectrum (MH)+ - 498 10 (MrNa)+/§E520 (10)

2- (4-am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1- [ 2- (N( 2- car boxyet hyl ) - N- et hyl|

-a t hyl i di | b
o 15 vi ol o) PRYG S58 ERay SR oI Sy R RS PAGA Py ©f
mass spectrumfo(ﬂvltﬂ-l)ls pu&@bs(elvmﬂ)clude 510 e2@nple) sodium hydroxide,

2- (4-am di noph 0 - \3 hggﬁm%ﬁny{
am nonet hyl ] - ﬁ%ﬁ% %qbilglz%}gégr gjehl or e 1%e[e| C'(y%gl %.0of t he(;a)r yl,\é%Z?aSﬂI—?z/l“Ndyi)?Z

X HCL (457. 54/a4@31e96)dl@$hms>sl ARd toueghano lagy nero)
2-(4-am dlﬂophenyl am nonet hyl ) - 1- net hyl - 5- (Nbenzenesul phonyl - N- car boxynet hy

| -am nonet hyl )-. benzi m dazol e- hydrochl ori de 30 Yleld 84 % of t
CZSH26N604S x HECE LIr566iYs g1e3vk3. a5y y %';?@g‘torf 7 ’T%eoéé/’
(2:a|(' f)loam dlt Rolp)@@gﬁélxam I’fgjmﬁh)é.l )T b.l-ﬂlietdhé =t (tZBiEfeof have valuable

Xy- et hy enzi az - | ]-Db 14T h | or4 de Yi el
76% of theorypro%tdﬁﬁl M é-fl M@f?&%qlé yﬁ%&’xi H(Ca:l Ingsg
spectrum (48lhefifehn8 R)5eqidtbf+a- 482(1NHQHPEP aga2yvaiNable- soherprRiRge) 2+

-25 3(“4{H2 ﬁ%ny %Q&N%%Qa#%i é?%néjfwe other compounds of general

2- (4-am drnop am nomet (2 met hyl 10
4- car boxy- i m dazmiule yi - @st )}ﬂ)e— b@mw folapnedan Qe i of hesedne
theory, 022H2?yéy?agnzstE'Qloﬁé1$f4Zhé5§b88)em€aﬁsoﬁeachmwaunblv@;tibhps ABRALS

the tautomers, stereoisomers and the physiologically
acceptable salts thereof have valuable pharmacological

15 properties, particularly an antithrombotic activity, which
is preferably based on an activity which influences
thrombin or factor Xa, for example on a thrombin-
inhibiting or factor Xa-inhibiting activity, on an
activity which extends the aPTT time and on an inhibiting

20 effect on related serine proteases such as, for example,
trypsin, urokinase factor VIla, factor IX, factor XI and
factor XII.

For example, the compounds

25
A = 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-
(pyrrolidin-l-yl—carbonyl)cyclopropyl]-benzimidazole-
hydrochloride,

30 B = (E/Z)-2—(4—amidinophenylaminomethyl)-1-methyl-5—[1—

[(pyridin—z—yl)—(carboxymethyloxyimino)methylene]—
cyclopropyl] -benzimidazole-hydrochloride,

C = 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-(2-
35 carboxyethylamino)—1—(pyrrolidin—l—yl-carbonyl)—ethyl]-
benzimidazole-hydrochloride,



20 25 30 (15)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 3- (3car boxy- n- propyl ) - benzi m daz
ol -2-on-1-yl - et hyl ] benzi m dazol e- hydrochl ori de Yield: 86% of theory,

C28H2ON-03 x HICL qBAQLED! 548. 04) nass spect2um (MeH) + - SRCT(RRRBY 3453534

(MtH+Na) 2+ - 267.7 (M+2Na) z+ - 278.8 (16)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 3- (2car boxy- et hyl ) -i m dazo[ 4, 5-b

] pyri di n-2-on i Ld: 83% 0fot heory,

castosheos et (igh: A LSRR ML SOE Tt *\2" o5

(MH- - 497 (czemkpq;xyetgf%l BPY TN bdrm1ronl C%%bonwﬂm@?m% It17)

2- (4- am di nophedtys s rEt dvhyddod®t byidéd; [ 2- (2car boxyet hyl) - 4, 5-di met hyl -i
m dazol - 1-yl - net hyl ] benzi m dazol e- hydrochl oride Yield: 68% of theory, 5 Kf

val ue: 0.70 (Reversed phase RP 8; nethanol /5% sodi um chl oride solution =
6:4) C25HZEN-@ x }{m4{JWEﬁfﬁ%pMEhﬁmAmimamesmﬁbtfuﬂmethm}ﬁﬂ-{2463—(NMNB)‘ -

482 10 ( MtH+Na

(E/Z)-2-(4- anf%%%oﬁﬁ£4é¥%%? het% T q?%mﬁTﬁ?a%P{l%p eny t}Z%arboxymethyloxy
i m no) met hyl erejryoniolraple mm¢m¢¢ﬁ b¢%rd|hydrochlor|de 15 Yield: 70% of

t heory, CZBH28N6(C3 x 2HC1 (496 57/ 569.5) mass spectrum (MtH)+ - 497 (MH)-

- 495 20 (19)

(E/ Z) - 2- ( 4- ami Wi hobhehyamkd Herrhenydaninpery Bl 1 hrpebhydr i 81y §2¥REFBoxym
et hyl i dengpmet hyl Qﬁ@dﬁypé@ﬂi@pyﬂ (eREd I @iz ol ey hyes pisbhpl ) d@tP{yE] dbeR’Z% of

t heory Rf value 0, 45 (Revers t hanol / 5% sodi um 25 chl ori de
solution = 6:4) CALUAREDE ¥£ﬂgqi§%rﬁg%5? . 0 ) mass spectrum (MtH)+

- 467 (20) (E/2)-2-(4- anldlnophenylanlnonethyl) 1- nethyl 5-1130

[ (1- et hyl - pyr.azol ar box
met hyl ene] CyclcgprOpyf%/ %eﬁ%%%a ﬁiﬁ\ﬁi@éﬁ%ﬁ%mde S 300 of Vi ReEN T
val ue: 0.25 mbcwb@ww%@qmmy%bww@m%thah@yrrol_tlé}n-

15 1- yl -carbonyl) -ethyl] -benzimidazole-dihydrochloride

were investigated for their effect on extending the aPTT

time as follows:

20 Materials:
- Plasma, from human citrated blood,
- PTT reagent, Boehringer Mannheim (524298),
- calcium solution (0.025 Mol/l), Behring Werke,
Marburg (ORH 056/57),
25 - diethylbarbiturate acetate buffer, Behring Werke,
Marburg (ORWH 60/61),
-Biomatic B10 coagulometer, Desaga, Wiesloch.

Method:

30
The aPTT time was determined using a Biomatic

B10-coagulometer made by Messrs. Desaga.

The test substance was added to the test vessels
35 prescribed by the manufacturer with 0.1 ml of human
citrate plasma and 0.1 ml of PTT reagent. The mixture was

incubated for three minutes at 37°C. The clotting reaction



35 C26H28N8~3 x HCl (500.58/537.03) WD 00/ 01704 - 64 - PCT/ EP99/ 04531
mass spectrum (MrH)+ - 501 (MH) - - 499 (M+Cl)+ - 535/537 (Cl) 5 (21)
(E/ Z) - 2-(4-am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1[ phenyl - ( 3- car boxy- n- pr op
onxy|n1no)newbybgy@hqmqlopropyl] benzi m dazol e- di hydr ochpory/deoyi/ekd3137 %
of theory, Rf value 0.35 (Reversed phase RP 8; 5% saline 10

sol uti on/ net hanol = 3: 2) C30H32N6~3 x 2 HCl1 (524.64/597.55) mass spectrum
(MrH) + - 525 Exa

2- (4- am di nopHefy 5ﬁFﬁ8ﬁepﬁyF?e afdifiiPrsof19¢ pyProPEdFRLSy CHPmC§P onyﬁf anin

onethylI-benZBabdaselefhyueodhbmgndefathe apparatus, the tlme taken for
5-(4- chloroph zali 1 ( I

4- chlorobenza ghg% gk g?gt gés h%gnggﬁngﬁlngcg?i%%gﬁekgghtlon
(0.12 mol) of wpet aglgledm Myaﬁa@r@Saﬁ@ whilehed - ﬂnmi5efnPB%aPéuff§ﬁdhfs‘ohﬂen
met hanol for 18sRQuisrat uee& akheopehwent is distilled off, the residue

di ssolved 1n water and extracted with 25 ethyl acetate. The conbi ned
organic extracts are dried and concentrated by evaporation. Yield: 8.6 ¢
(38 % of theopyrorBEhyl BG ﬁﬁénﬁeflhielaﬂ bhe effective concentration of

5- (4-chl oro-3-njtro-phen oI| - di e P r nal-o sly to
Exampl e | a frﬁHbgtFEEﬁl8¥ogHéﬁ I?ﬁ g@o%? e w% 9 LSE% %ﬂgﬁféﬁlg%%nlgrlc
acid. Yield: Ean%roﬂ Wheodyte3ﬁlﬁbdvawumea956@f(Qlﬁp§aggéﬁct#§ﬂﬁylene
chlorldeﬁgg ? 9:1) WO 00/ 01704 - 65 - PCT/ EP99/ 04531 c.

4-chl oro Io- phenylalanine-hydrochloride 560 ng (2.2 mmol) of

5-(4-chl oro-3-nitro-phenyl)imdazolidin-2,4-dione are refluxed for 24 hours
in 20 M of segkcC B(iéomiﬁbo‘i‘lab@é' GoRthdns RBesohuasE iFoudisti|led 5 of f,

the residue dissolved in water, filtered to renove the insoluble nmatter and
concentrated by evaporation. The residue is dissolved three tinmes in

et hanol, evaporated to drynes$, dubscdm@ecd| W t haetrfreeimguction filtered and
dri ed.

(EDygg in uM)

.12
.42
.31
.29
.29
.20
.17

Q- H D QW W
© O © o © o o

15
The compounds prepared according to the invention are well
tolerated, since no toxic side effects could be detected
at therapeutic doses.

20

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 arterial thrombotic diseases, such as for example the
25 treatment of deep leg vein thrombosis, for preventing
reocclusions after bypass operations or angioplasty

(PT(C)A), and occlusion in peripheral arterial diseases



10 Yield: 380 ng (65 % of theory), nelting point: 186C d.
4-chloro-3-nitro-N-tert. butyl oxycarbonyl - phenylalanine 5.7 g (17.8 mol ) of
4- chl or o- 3-ni tro-phenyl al ani ne-hydro 15 chloride are dissolved in 50 m

di oxane and ZquOMﬁognd, after the addidgion of 5.5 nl (@8/dpovpbisoi
triethylamne and 4.8 g (21.3 mmol ) of di-tert. butyldi carbonate, stirred

for 18 hours at anbient tenperature. Then the m xture is diluted with 0.5 M
pot assi um hydrogen 20 sul phate solution and extracted with ethyl acetate.
The conbi ned o@snigs qulzmﬁsrw@nmmmar@immﬁt@deﬂntbyavea{a@mlari on.

vield 63 g (J90.89f @be%e& R 1Sy QRS i KRMEbe1 I8t Dyl 6RE

2- (4-chl or o- 3-and rm@mglgsmzercpf behym oy c a¥ b orgd Bpd el - 1t yeempednds 1-y| )

- et hanone 30 Frensy siﬂﬁéﬁtf&@ﬁ?%@ 4¢i £491% for antithrombotic
4- chl or o- 3- mtroN—tert but oxycar bonyl - phenyl al ani ne,

O (benzot r Pazc3uBRPTL NLIN, WrN“bC?JeYtFJa‘Fm‘%WUP%WP unFieR raf | foF opsrERLe

pyrrolidine angdy ethyba dbi SOHF d)]amé@ej nféetpadyehiof iy alon@Sediel d: 68 %
of theory, nelting point: 203C Zﬁ\q& %EFE 4 - 66 : PCT/EP99/ 04531
.

2- (4- et hyl ami TRESRHRTTD-PHeny I 5T yﬁ’%?‘&%’é‘fb’b%y‘l‘%ﬁ%‘bailpr$oFPﬁi n-
1 yl') - et hanoneyfowtle pat e@ll@tne:ﬂ@gmﬁéxyttmrﬁxmlmd bfib:o:am dependent

et hanone. and mETYIN e S arieserest o b Y 78 O R Adn Rt Db )
(5| lica géb; mmne/ ethyl acetate = 10 1: 1) g.

2- (4- et hyl am no- 3- am no- phenyl ) - 2t ert. but yl oxycar bonyl am no- 1-pyrrolidin-1
-yl -et hanone 15 Prepared anal ogously to Exanple Id fro

2- (4- met hyl ani ThB-4p$3%e p‘ﬁ%%‘yﬁe@ §RrichirVR o%%}ér%%n?/n%‘?ﬁ?nolﬁ( pyrrolidin-1

-yl') - et hanone gishr-disd1 Bk 1y @nlatgély@trﬁgi/le@arpmfembmtmyjem 10 mg/kg
chl ori de/ et hanol ield: 100 % of theo O Yy 12 LRy aI U?k 0. 112e g}{%fa 995?
cycl ohexane/ et Ilré%]é?‘é?léous EYEGH, an & g, P Y v

2- [ 4- met hybam 4w-380 (e yiedn dph ediyh At owtneef hijh oardio nya sen adn i phetgté¢d 21 260
tert. buty oxycarhonys am gy 1- (RYE o 81 fadpddd; SRR ELSRE" SE formula

anal ogously to rom
2- (4- et hyl am hq&@mmmydmg{ e . the yiwxgreatvomaapactarmplatedi di n1-

yI) et hanone, &ﬁéfﬁﬂgfi @B§%tﬂeylalgﬁpﬁfﬁe94actlve substances, with one

or more inert conventional carriers and/or diluents, e.g.

20 with corn starch, lactose, glucose, microcrystalline
cellulose, magnesium stearate, polyvinylpyrrolidone,
citric acid, tartaric acid, water, water/ethanol,
water/glycerol, water/sorbitol, water/polyethyleneglycol,
propyleneglycol, cetylstearyl alcohol,

25 carboxymethylcellulose or fatty substances such as hard
fat or suitable mixtures thereof, to produce conventional
galenic preparations such as plain or coated tablets,
capsules, powders, suspensions or suppositories.

30 The Examples which follow are intended to illustrate the

invention:



30 tetranet hyluroniumtetrafl uoroborate, 4-cyanophenyl glycine and
triethylamne in tetrahydrofuran. Yield: 100 % of theory, Rf value: 0.50
(silica gel; methylene chloride/nmethanol = 9:1) 35 WO 00/ 01704 - 67 -

PCT/ EP99/ 04531wcb 00/01704 45 - PCT/EP99/04531

2- (4- cyanophenyl am nonet hyl ) - 1- met hyl - 5- [1 (pyrrolidinl-yl-carbonyl)-am nom
et hyl | - benzi m dazol e Prepared anal ogously to Exanple if from

2- [ 4- met hyl am _nob5. 3- (4- cyanophenyl am nomet hyl car bonyl am no) - phenyl ]-2tert. b
utyl oxycar bonﬁ-’&ﬁ#‘éee—%(pyrrol i din-1-yl)-ethanone in glacial acetic acid.
Yield: 30 %of theory, Rf value: 0.19 (silica gel; nethylene
chloride/nethﬂg b%— 10.9.

2- (4-am di nop d%&e?PﬁégH? ??ﬁ#t%y% %y$?%ﬁ¥d &1 fp% %%ﬁ?f?:anin

3’-'
o

onet hyI ] benzilnkylbred wbely bt ek dpirOH ¥R (D2 PR Chd ORI DI ha® | e ]_g
from

2- (4cyanopﬁeny|an1noneth l)-1- nethyl 5- [1- carbon | ) ; am none
thy|] benzi m azolnl Ly vl QR b v - [ G hol .

Yi el d: 27‘%(ﬁaégaC22H2 N., O x HC1 mass spectrunl theory, (405 50/441 96)
(MeH)— - 406 To 350 ml of fuming nitric acid are added, in batches, at
-25°C, 50.0 g (0.21 mol) of 1-(4-chlorophenyl) -

10 cyclopropanecarboxylic acid. The solution is stirred for
15 minutes at -25°C and subsequently poured onto ice
water. The product precipitated is suction filtered,
washed with water and dried.

Yield: 58.5 g (95 % of theory),
15 R, value: 0.45 (silica gel; methylene chloride/methanol

9.5:0.5)

b. 1-(4-methylamino-3-nitro-phenyl) -1-
cyclopropanecarboxylic acid

20 20.0 g (0.083 mol) of 1-(4-chloro-3-nitro-phenyl)-1-
cyclopropanecarboxylic acid and 100 ml of methylamine

solution (40% in H,0) are heated to 80°C in a pressure
vessel for five hours. The contents are evaporated to
dryness, dissolved in water and acidified with glacial

25 acetic acid. The product precipitated is suction filtered,
washed with water and dried.
Yield: 16.9 g (93 % of theory),
R; value: 0.58 (silica gel; methylene chloride/methanol =
9:1)

30
c. 4-[1-(pyrrolidin-1-yl-carbonyl)cyclopropyl] -2-nitro-N-
methyl-aniline

2.4 g (0.01 mol) of 1-(4-methylamino-3-nitro-phenyl)-1-
cyclopropanecarboxylic acid are dissolved in 50 ml

35 dimethylformamide and after the addition of 3.2 g (0.01
mol) of O- (benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
tetrafluoroborate, 0.7 g (0.01 mol) of pyrrolidine and 1.1



The fol l owi ng conpounds are obtained anal ogously to Exanple 5@ 25. (1)

2- (4- am di nophenyl am nomet hyl ) - 1- met hyl - 5-[ 1(pyrrol i di n-1-yl - carbonyl)-N-ac
etyl - am nonet hyl ] benzi m dazol e- hydrochl oride Yield: 29 % of theory,

30. C24HzyN~-C2yes biErof#44. 54/ 484. 54) mass gpeetrum (M-H)' PCT4EBIOZP4531

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1(pyrrol i di n-1-yl -carbonyl)-N-(2
- et hoxycar bonyl et hyl ) - N35. net hyl - am nonet hyl ] - benzi m dazol e- hydrochl ori de

Yield: 74 % of , . :
- 68 - PCT/ E(F)’§9} gi%{mﬁgg%pgﬁ?&ﬁﬂ%ﬁ}ﬁg&%?1g§g§%§?§ed1%o} 20VRo09/501704
2- (4- am di nopaenginbienontehpeyatumet hfhessplyppir &5 éﬁﬁtilﬁledcéhftﬁoﬁ\ﬂd) N (e

t hoxycar bonyl h ; 1 QO z LERdag0 r | ol i ¥k th/6 %
AR sl i i T R
(M2H) ++ - 2methy}eng G@}orlde. The desired fractions are concentrate

2- (4-anm dignopgenyl-apbrarebhy! kritoealed- Gikh( pyheel,i duntioyl fdatkeaed )- N, N-
di - (et hoxycar bogyl net hyl ) am nonet hyl ] - benzi m dazol e- hydrochl ori de Yield: 51
% of theory, 23 cd6M8EN. , 05 x HO ( 577 . 68/614 . 14 ) mass spectrum
gN?ZD ?d578 YN&M?)+;:86@0(65)% of theory),

- (4-am di nophen m no yl )=-l: pet -5 r onyl)-N
(et hoxycar bon Fﬁé?ﬁ@?ba@gégyk%%%ﬁg%o%i h?l“‘%é%’gln‘ﬁz‘?% (sziﬁz;z%ifjjé yé?%%%%géipdéy :
Yield: 29 0 ob:theory, C2.,H33N., ™ x HCl (519. 60/556.06) 25 nmass spectrum
(MrH) + - 8520 (MF2 H) ++ - 260 . 7 (6)
2-(4-am ci]'l nophenyl am nonet h?s[uli) -1-methyl-5-]1 .
(pyrrolidin- 18yl 4cdrbdRYFFONLGANsL iy CaFHoRY L CH L PREOPY L] -2-amino-N-

am nonet hyl ] - heeginidazalie=hydrochloride Yield: 84 %of theory.
CZ.,H35N., 33 X F|C¥ (505.62/542.62) mass spectrum (M+H)+ - 506

1.8 g (6.2 mmol) of 4-[1-(pyrrolidin-1-yl-

15 carbonyl)cyclopropyl]l -2-nitro-N-methyl-aniline are
digsolved in 40 ml methanol and 40 ml methylene chloride
and after the addition of 0.4 g of palladium on activated
charcoal (10%) hydrogenated for 4 hours at ambient
temperature. Then the catalyst is filtered off and the

20 residue is concentrated by evaporation.

Yield: 1.6 g (100 % of theory),
R; value: 0.26 (silica gel; methylene chloride/methanol =
9:1)

25 e. 4—[1—(pyrrolidin—l—yl-carbonyl)cyclopropyl]-2—(4—
cvanophenvl ) aminomethylcarbonylamino-N-methyl-aniline

Prepared analogously to Example 1lc from 4-[1- (pyrrolidin-
1—yl—carbonyl)cyclopropyl]—2-amino—N-methyl—aniline, Oo-
(benzotriazol—l—yl)-N,N,N',N'-tetramethyluronium

30 tetrafluoroborate, 4-cyano-phenylglycine and triethylamine
in dimethylformamide.
Yield: 66 % of theory,
R, value: 0.51 (silica gel; methylene chloride/methanol =
9:1)

35
f. 2—(4-cyanophenylaminomethyl)-1—methyl—5—[1-(pyrrolidin—
1-yl-carbonyl)cyclopropyl] -benzimidazole




(M2H) ++ - 253 . 7 35 WD 00/01704 - 69 - PCT/EP99/04531 Exanple 6

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- [ N- ( 2- et hoxycar bonyl et hyl ) - am
no] - 1- (pyrrolidin-1-yl-carbonyl)-ethyl]5 benzini dazol e-hvdrochl oride a

5- (4-chl or o- 3R hhoorASAY! ) - 5- met hyl -i mi-dazol-i di n- 2, 4di on@CTYERG 9704631
fumng nitric acid are added batchw se at 10 -25C to -35C 10.0 g (4. 45
mmol ) of 5-(4-chloro-phenyl)5-nethyl-imdazolidin-2, 4-dione. After 45

mnutes at -25 to -ZOC the r ct%on qlxture |z ourﬁd nto ice water. The
crystal line produt (Os 094cfiedn Pl farldd, (PYEERed ter and dried. 15

Yield: 10.5 gcﬁ%@@n%lobybhe@&bbylﬂsDPNngcpammphehja +78C Rf val ue: 0.30
(silica gel; ¢l ohex e :

2-ani no- 2- ( 4- 8%98?8 §%H%t th%ﬁégérgaf%ﬁl aC|glf8e %5 r%ii?ﬁ%%)l%ﬁ

5- (4- chl or o- 37nidlr @fp@éwll)a%meﬁyl& agidafon & Menxss- cTh@n@Oél"’@nrteﬂ%xed in

200 m di gxang;and 1700 We rOf G hydrech AlseAcied fior watdaysndThe sol ution
is concentrate& by evap oration e res taken up I n.water. and

extracted wit ﬁxétrﬁlﬂteéﬂcé’tl&the meﬂ]?é’l%’&e&ﬁgoﬁﬁéi?e The. ORaRFaPbg s, 1S

evaporation, gied,Wddhdeltuanedany %wa@@&akadnt@n@rym&&equém¢10e3|due is
triturated with ether, suction filtered and dni %d Wdié% 2t A3 % of
theory), 30 REhyeMa&odsapietReierddd phise - Rﬁ& 2% 4Tihe SOl |on/nethanol
= 1:1) c. 2-tenidauigd qupamb@ﬁyh@mmmmmﬂ.(4 chl or o- 3- nltrophenyl )
-proplonlc aC|d8ﬁ§.Pre ared nal Exanple 5d from

2- am no- 4cm enyI pro i‘c acid, di-tert. butz WO
00/01704 - 70R— Pé:l'ﬁEPQQ/ @a5$$1by¢@cg¢ ona@éhxhan@rf—‘bilﬁwéﬁ{ﬁ@ hargilogane.

Yield: 9.6 ¢ (lﬂ_ % of theory), Rf value: 0.31 (Reversed phase RPB, 5%
sal ine sol ution/methanol = 1:2) 5

g. 2—(4—amidinophenylaminomethyl)-1—methyl—5—[1—

15 (pyrrolidin—l—yl—carbonyl)cyclopropyl]—benzimidazole-
hydrochloride
1.0 g (2.5 mmol) of 2- (4-cyanophenylaminomethyl) -1-methyl-
5-[1-(pyrrolidin-l—yl—carbonyl)cyclopropyl]-benzimidazole
are dissolved in 50 ml saturated ethanolic hydrochloric

20 acid and stirred for 5 hours at ambient temperature. The
solvent is distilled off, the residue dissolved in 50 ml
absolute ethanol and mixed with 2.3 g (25 mmol) of
ammonium carbonate. After 60 hours at ambient temperature
the mixture is evaporated to dryness. The residue is

25 chromatographed on silica gel, eluting with methylene
chloride/methanol (7:1).

Yield: 700 mg (62 % of theory),
R, value: 0.61 (silica gel; methylene chloride/methanol =
4:1)

30  C,H,N;O x HCl (416.54/453.0)

mass spectrum: (M+H)' = 417

The following compounds are obtained analogously to
Example 1:
35



d. 2-(4-chloro-3-nitro-phenyl)-2 tert
but yl oxycar bonyl am no- 1- (pyrrolidin-1-vl)-propanone Prepared anal ogously to
Exanmple Ic from2 10
tert. butyl oxygar benyhamiano- 2- (4- chl or o- 3- @igt r-o- phenyl ) pr oECIMEP %A@ 531
O (benzotriazol-1-yl)-N,N,N , N tetranet hyl uroniumtetrafl uoroborate,
pyrrolidine and Nmet hyl nor pholine in dinethylformamde. Yield: 94 % of
theory, 15 Rf yvalue: 0.11 (.silica_gel:. lL.ehaxane/ acetatg, = 1:1) e.
2- (4- et hyl am'(rjtg- %—‘Al’*t’%‘l é‘r?ﬁ%epfq taéﬂrltn%%t%ﬁ)s 1 m%tth asce[tl. @3
but yl oxycar bomgltawyilreibefpyinolli-giln-chnidonydr syyaieme oy 1r-&dsazddnigdag dfous| y
to Exanple | b, fro :
2- (4-chl oro- Sr%LP’firr(?-C[})]}%gﬁﬁld)e- 2-tert. butyl oxycarbonyl am no-1-(pyrrolidinl-yl)-
propanone and Yrietlly| &% rfe ofoltdeicdiy /i n di net hyl f or mani de at 160C. 25 Rf
value: 0.79 (g ligp,g¢lo.ethykincehagel ¢ethanpl1end: ¢hlbride/methanol =
2- (4- met hyl ami fo- 3-am no- phenyl )-2 tert
but vl oxycar bor‘ify"lldm no- 1-pvrrolidin-1-yl -propanone 30 Prepared anal ogously
t20( ExamrplheI I ddf, N0 x HC% (4|44.59/481.05) | Com] ( g

- (4-nmet hyl am no3-ni tro-phenyl)-2-ter ut yl oxycar bonyl am no-1(pyrrolidin-1
-yl) - pr opanon&3&td s}?&lq%zig’i"llm (gi]”'éct Fvg%gd char coal / hydrogen i n net hanol .
Yield: 100 % of theory, 35 RE value: 0.63 (silica gel; ethyl
acet at e/ ef hanol,\=.9: 1) _ . - : | BRPHQAA315 g1 -
2-f4- met h%/(?am'o(r%&- § ((}2 gf‘&%{#&%\%ﬁéﬁ&#@“ﬁyﬁ@g}b%na%am no) - [he |]-2-tert.b
ut yl oxycar bony(lpdmerxd-dﬁ(rpw-rﬂiQﬁﬁh@M))CmWeuﬁhﬁr%d?léga%bgousl y to
Exanpl e | ¢ fr@@grochloride _ o
2- (4- et hyl am no3- am no-ophemz/tg% -2-tert. butyl oxycar bonyl am no-1(pyrrolidin-1
-yl) - pr opanon&iedd bz &t QaZEOERsl )N, N, N, N -t et r amet hyl ur oni um
tetrafl uoroborgt aldecyanophepyligbucyed ; andtNyirenky chbophde/metibanol =
di et hyl f or mam de;. 10 Yield: 37 %of theory, Rf value: 0.47 (silica gel;
ethyl acetatel*t
2- (4- cyanophergylagilome tHll ) (4BOwRaAd6B-I30( N-t er t . but yl oxycar bonyl ani no) - 1-

(pyrrolidin- 1-nyalsslSSpceacraqﬁy:I )(l\ggmyl L- kgRzi m dazol e

(3) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-(4-

20 methyl—piperazin—1-yl-carbonyl)cyclopropyl]—benzimidazole—
hydrochloride
Yield: 32 % of theory,
R, value: 0.26 (silica gel; methylene chloride/methanol/-
ammonia = 2:1:0.25)

25 C,H,N,0 x HCl (445.58/482.04)

mass spectrum: (M+H)' = 446

(4) 2- (4-amidinophenylaminomethyl)-1-methyl-5-[1-(2,3-
dihydroindolin—1—yl-carbonyl)cyclopropyl]—benzimidazole—
30 hydrochloride
Yield: 60 % of theory,
R, value: 0.34 (silica gel; methylene chloride/methanol =
4:1)
C,gH,eN,O x HCl (464.58/501.04)
35 mass spectrum: (M+H)® = 465



Prepared anal ogously to Exanple if from

2-[ 4- met hyl am no3- (4- cyanophenyl am nonet hyl car bonyl am no) - phenyl ] -2t ert . but
yl oxycar bonyl am no- 1- (pyrrolidin-1-yl)-propanone 20 and gl acial acetic
acid. Yield: 6@ %ofoxtteory, Rf value: 0- 39 (silica gel; cRGT/ER22AQ4231|.
2- (4- cyanophenyl am nonet hyl ) - 1- et hyl - 5-[ 1- am no- 125
(pyrrolidin-1-vl-carbonyl)-ethyll-benzimdazole 1.3 g (2.3 nml) of

2- (4- cyanopheny jan noje; .@ ])napmmmémémwm@w@mammam no) - 1-
(pyrrolidin-1-ylcarbony dissol ved i

t hyl |
di oxane and, a-’rttfé?qu'?é'f%&(e]ﬁ%w e%‘?n%lglfzr?s%rﬁ’ajc ?\%rb%ﬂ]r)o‘é%? P’Eoﬁﬁ'ﬁ

stirred for t%ﬁﬁlﬁﬁﬁomﬁi&oém@é ure. The solution is mxed with

i ce, nade al kaI | with a and extracted with ethyl acetate. The

conbi ned or ga tr8rt% e }(’:ﬁ‘?@ﬂ and concentrated by 35 evaporati on.

Yi el d: 0.95g (Ief8v%10fe :t loedry)(siRficealged:; Gethylsine chlgelidegmephanol =
acetate/ethanq{zn 9:1) WO 00/ 01704 - 72 - PCT/ EP99/ 04531 k.

2- (4- cyanophenyl@dm nonet hyl ) - 1- met hyl - 5-[ 1-[ N- ( 2et hoxycar bonyl et hyl ) - am no]
-1- (pyrrolldlﬂ%@HyNéhaKbHﬁﬁl)éﬁﬁvﬁﬁ/ﬁéﬁzﬂﬁldazole 5 0.4 g (1.04 mol) of

2- (4- cyanopheny. Adsaé“{@é’@rﬁmrﬁ) hiBL Yl 83R1- ami no- 1- (pyrrolidin-1-yl-carbonyl
azole

)-ethyl] benzim are dissolved in 10 mMl ethanol and after the addition
of 0.3 M (2.7 mmol) of ethyl acryl ate stirred 10 for 24 hours at 95C. The
sol vent igodi stg) | 2d(ofdmadrhd EEarfiligorhét BYT ARt Mgt laphes- on- $i2+ca gel ,

eluting with rrev&%/lene chl ori de/ thanol éZ(g _g_djtfl 1). Yield: 0.16 g (31%
of theory), ca@oc@rby{est‘r ROt cktatel/ ethanol = 9:1) 15 1.
2- (4- am di nophﬂmbamyhmmm%ﬁyhb{w@'rhzﬁn{daiwéQIEY@mqhh@bb@?I ethyl)-amn

o] -1-(pyrroli a,rb \/ | ] - benzi m dazol e- hydrochl ori de 20
Prepared anal E)%lou (F TEX(SJP +ﬂ&% from

2- (4cyanopheny¢zalﬁasﬁd3mlxhﬂc)l 15r3h§t @1/ S53[- 10D N- ( 2et hoxycar bonyl et hyl') - am no] -

1-(pyrrol ydin BboRYh) et fyldybenzi gidazol e and hydrochloric
aci d/ amm?il um%%r% te in ethanol. 25 Yield: 96 % of theory, C2eH3.,N., 03

x HCL (519.65/556.11) mass spefftef ™ (W82 - 520 (MrNa)+ - 542 30 The
foll ow ng conpounds are obtai ned anal ogously to Exanpl e 6:

(7) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-[(N-(2-
ethoxycarbonylethyl) -N-methyl-aminomethyl) -pyrrolidin-1-
20 yl—carbonyl]cyclopropyl]—benzimidazole-hydrochloride
Yield: 65 % of theory,
C,,H,,N,0, x HCl (559.72/ 596.18)
mass spectrum: (M+H)" = 560
(M+2H)™ = 280.6
25
(8) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-[(2-
ethoxycarbonylmethyloxymethyl) -pyrrolidin-1-yl-
carbonyl] cyclopropyl] -benzimidazole-hydrochloride
Yield: 61 % of theory,
30 R, value: 0.20 (silica gel; methylene chloride/ethanol =
8:2 + 1 % glacial acetic acid)
¢, H,.N.O, x HCl (532.66/569.11)
mass spectrum: (M+H)"® = 533
(M+2H)"™ = 267
35



(1)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- ( 3et hoxycar bonyl pr opi onyl am no
) - 1- et hoxycar bonyl -et hyl ] 35 benzi m dazol e- hydrochl oride Yield: 69 % of

theory, C2~H34N6GH /%1HEL (522.62/555.08)- 50W0 00/ 01704 - Z@&T/EP99/04531
PCT/ EP99/ 04531 mass spectrum (MHH) + - 523 (MtH+Na) ++ - 273 (2)
2- (4- am di nophenyl am nonet hyl )-1-nmethyl -5-[1 5

(et hoxycar bonyl et hyl car bonyl am no) - 1- (pyrrolidin-1-yl carbonyl)-ethyl]-benz
i m dazol e- hydéééﬁlpéél—@e' Yield: 95 %of theory, CaeH3sN., 04 x HC

(533.64/570.10) nass spectrum (NH—|)+ - 534 10 (M+Na) + - 556 (3)

2- (4 am di nophe yI am qnet e)r) - et h (. y.Gar onyI propi onyl am no
)-1-(pyrroli d|2n IW%/ e}'t "ﬁ thf’lr%l &aﬁ%lwl% | oride 15 Yield:

20 % of theorﬁyc%@d&tﬂca@bqnyHlCB-(cgﬂbr@Gﬁ&MOPX)l Zéﬁé&ar@%e'( MrH) + -
548 (MrHNa) +4 -9, 2891 6,20 4)

2-[ 4-am di nopnenyl =N (Z-etnhoxycarbonyl ethyl') am nonet hyl | - 1- met hyl - 5- [ 1- di ne
t hyl am no- 1- (pyrrolidin- 1y| car bonyI ) -et hyl ] - benzi m dazol e- hydrochl ori de
S _ Hch gelNajevic EQE

Yield: 91 % ofy tho GHILE:
(MtH) + - 548 (V
2- (4- ami di nopHery )Ofl TAGTRE LU [Cflﬁeta}{()exﬁ‘:‘lasrpgélrgﬁdetlhyl am no) -1-
(di net hyl am n‘é@:&i’etion)blf)te'io tﬂié"l)ddd-nhﬁlm rifd az clpetwldr-ddhl ofi deodding .d: 40 %
of theory val ue; 0 ve QEP % <Al td&fg&ret hanol
= 1/1) C2%?—B5IQ#~39 ¥ 1(%( % &?SW rrgistsa%sé)pza?tér%?n (I&i - 494
(M H+2HCL) - - Bephbas 568 4((Clm7.l) of \ADIBHY 0 17e1 reammm@ﬁmwt@m (®HE
2-(4-am di noph PR W it [ﬁﬁteéﬁqeﬁ@%rmra&dfﬁtﬂa@ aéndmi 1-(
pyrrolidin-1- yﬁnl)cga?aghﬁgﬁ}e%érhljebenz#rﬁ c?ZzoI e- hydr OCh|’lﬁé de Yi %-g of
theory, 5 Rf Vdleusmixxwue (i (vefd A SHE U %r | @df %
glacial acetig@qg d) (0.08 mol) of 1-(4 chlorophenyl)
15 cyclopropanecarbonitrile in 75 ml ether is added and

refluxed for a further 3 hours. The reaction solution is

poured onto ice water, adjusted to pH 3 with hydrochloric

acid and extracted with ether. The organic extracts are

dried and concentrated by evaporation. The residue is

20 chromatographed on silica gel and eluted with petroleum
ether/ethyl acetate (19:1 and 15:1).
Yield: 3.0 g (12 % of theory),
R, value: 0.58 (silica gel; petroleum ether/ethyl acetate
= 4:1)

25
b. 4-[1-(cyclopentylcarbonyl)cyclopropyl]-2-nitro-

chlorobenzene

Prepared analogously to Example la from 4-[1-

(cyclopentylcarbonyl)cyclopropyl]-chlorobenzene and fuming
30 nitric acid.

Yield: 87 % of theory,

R; value: 0.60 (silica gel; petroleum ether/ethyl acetate

= 9:1)



CZ.,H35N., @B x HCl (505.63/542.08) mass spectrum (M-H)+ - 506 10 (7)
2-(4-an1d|nophenylanlnonethyl)-l-nethyl-5-[1-(2ethoxycarbony|ethyl-anino)-l
- (N-et hyl - Nmet hyl ami nocar bonyl ) - et hyl ] - benzi m dazol e- hydrochl ori de Yi el d:
85 % of theorywo Rior@dp® 0.44 (silica gelsinethylene chl op¢cugkpbhaoeb3is
9:1) CZ~H3.,N.,03 x HO (507.64/544.14) mass spectrum (M-H)+ - 508 (MtCl) -
-25212/4 8C1) ﬁo (8) .
(pyr ol 1 di nocat behy 1} eC Tt 1SBEReY T esbor e Sen T B it GOS8 S or
thgprr, Rf vaﬂth&ﬂ%ﬁniblmeca gel ; nethvlenp rhlnrudp/npthannl =25 4:1 +

o gl aci al a d v 1 0 mass spectrum
(MrH) + - 492 ( ?—%L%l Qn%c%&ggﬁ(gs&(( é@ @ léP%argz 4}8 (C12) 30 (9)
2- (4- ani di nopheryd kepemtet earhony heeygloproayt N Abr st ee helieuPheRyFRet hyl ) a
m no) - 1- (pyrr sﬂ?& lpgqyé,)ﬁ);m(,{dn@egglmp&zol e-hydrochl ori de Yield: 65 %
of theory, 35 va . lica gel; nmethylene chloride/ nmethanol = 4:1
+ 1 %glacial Bketde Bi d)O%:s‘illlﬂCiW 6 x HCL (591.72/628.17) WD 00/ 01704
(I\/+7i+ 2 HE%I’ / EP9196%?1_}131(15=. Ergig)@ﬂ@(itlh;ﬂﬁ gt Hue thya®he( MitdiGe /et G218 { C1)

- - 5 (10

2- (4-am di nop hnlnonethyl)-l-nethyl-5-[1(ethoxycarbony|nethylanino)-l-(
i soxazol i din-1- ylcarbonyl) et hyl]- benzinidazole-hydrochloride Yield: 9% of

theor y, R vaI %
3:2) @2 04 X ii&é§§%§§%§?%§g§fﬁ%ﬁyi ggégec r£ﬁ19?§%iﬁé $0588|?23$n
2 ( 4- anldlnophﬁﬂﬂ@ﬂhl@@hbl@@L;_i_nHLhvl 5.[1-(2 15

et hoxycar bonyl 5
o hyérochl g?’l dei( 2;&“ §odhmdr {1 §px@azpl i @wcﬁ.opfén@ﬁl@@ﬁwbmylhyll benzi m dazo

2- (4- ani di nopheyyterF oYkl hgt3iarael ety 138 hiRs car B oty PALE§Faifnd$o1- (
[\{t gﬁj hy|58$ 2? rtﬁi hyt Byl n@@éﬁf)@éyéﬁld et hyh] - benanol dazal eftehydhechiditden

00 or al ue verse RP_8 h | / 5%
sal i ne solgti ont =t gZ‘-Y%’%ﬂéSﬁ{ﬁcg i Eag?ﬁ g @2?@%6 5§)h§g§%ra§{sgospeci rum
(MH) + - 494 (ambfﬁntﬂtempéﬂstﬁﬁe(Clmeﬂlehe catalyst is filtered off and

2, (-am di nopheny| AOLDQUE! D! dorclBLPAted by bbapbEke (BhOXycar bonyl et hyl)
Yleld 2.0 g (98 % of theory),

R; value: 0.15 (silica gel; methylene chloride/ethanocl =
20 19:1)

e. 4-[1-(cyclopentylcarbonyl)cyclopropyl] -2-(4-
cvanophenvl -aminomethylcarbonylamino) -N-methyl-aniline

Prepared analogously to Example 1lc from 4-[1-

25 (cyclopentylcarbonyl) cyclopropyl] -2-amino-N-methyl-
aniline, O-(benzotriazol-1-yl)-N,N,N' ,N'-
tetramethyluroniumtetrafluoroborate, 4 -cyano-phenylglycine
and triethylamine in dimethylformamide.

Yield: 96 % of theory,

30 R, value: 0.54 (silica gel; methylene chloride/ethanol =

19:1)

f. 2-(4-cyanophenylaminomethyl) -1-methyl-5-[1-
(cyclopentylcarbonyl) -cyclopropyl] -benzimidazole

35 Prepared analogously to Example 1f from 4-[1-
(cyclopentylcarbonyl) cyclopropyl] -2~ (4-cyanophenyl -



30 et hyl am nocar bonyl ) - et hyl ] - benzi m dazol e-di hydrochl ori de Yield: 30% of
theory, Rf value: 0.40 (Reversed phase RP 8; nethanol /5% saline solution =
3:2) C3oHal N~Cs x 2 HC1 (579.71/652.62) 35 nass spectrum (MH)+ - 580

(MH- - 578 h,ov\@oqgﬁ%zm - 76 - PCT/ EP98K04531 (14) PCT/EP99/04531
2- (4-am di nophenyl am nomet hyl ) - 1- et hyl - 5- [ 1( et hoxycar bonyl net hyl am no) - 1- (
pi peri di nocar bonyl ) -et hyl ] benzi m dazol e-di hydrochloride 5 Yield: 82% of

theory, Rf value: 0.60 (Reverse has 8; t hanql,/ 5%,sal | Sl uti =
o Al Smones e Era st & e I Fep oLt o0
gwt2+HC;é; - aaék?c(gbﬁdLN¢Hr2HC1)- - 590/ 2/4 (C12) (15)

- (4-am di nophenyl am_noget hyl ) - 1- net hyl -5-[ 1
(ethoxycarbpn??ﬁéphypgnfngg-f%f%Fgghylaninocarbonyl)15
et hyl ] - benzi nRgazalee di Oy46 othibicaeoal el etBisne €hierjdepthangsd: =0. 60
(Reversed ha§§:R§ 8; nmethanol /5% saline solution = 3:2) C2.,H3., N~ 03 x 2

HC1 (507.64/5 ) 20 Mass spectrum (MrH)+ - 508 (M H+2HC1) - -
578/ 580/ 5S2 (C12) (16) (M) ( :

2- (4-ami di noppenyl_gui_ngTel MphehyTaimHore thiAgt-noxeeaniomy (et hyl - met hyl ani
no) - 1- (pyrrol irdi n- 1-yl 25 bonyl ) - | ] - i m - di '
Vield: 46 % opypﬁév@re@y YR %%9%%?%%%4%%%%@1%%?{?5 Zglr‘m“ngc‘)’ gortde

Egagrgg?gggtg%a@ggahabkiﬂel%)qIacial acetic acid) C8H3 ., N-OR x 2 HC1l

. 65/ . S spectru M-H). + - 52 - 1554/ 6 (Cl 17

2- (4-ani dthophéipPdm @r?l?te‘l?ﬁc)u-s -yrr(g[%%aglp[l%( tq‘é ?%z%ér? 25% - et h§/| aan' go]? ) 1- (
pyrrolidin- 1- yyatadhemglar@hcatepiyl) bdnzietinydz & e didnrdiameittor Grerony 1 -

3-chloro-n-propyl) -benzimidazole and hydrochloric

acid/ammonium carbonate in ethanol.
Yield: 61 % of theory,

15  C,H,,CIN,0 x HCl (452.00/488.56)
mass spectrum: (M+H)® = 452/4 (Cl))

Example 3

20 (E/Z)—2—(4—amidinophenylaminomethyl)—1-methy1-5—[1—
[(pyridin—B—yl)—(ethoxycarbonylmethyloxyimino)—
methyvlene] cyclopropyl] -benzimidazole-hydrochloride

a. 1-[(pyridin-3-v1)-carbonyl]cyclopropyl-benzene

25 A solution of 21.4 g (0.135 mol) of 3-bromopyridine in 125
ml of ether is added dropwise at -40 to -50°C to 100 ml of
butyllithium (1.6 M in hexane) and then stirred for 20
minutes at -40°C. The mixture is then cooled to -60°C and
a solution of 20.1 g (0.14 mol) of 1l-phenyl-cyclopropane-

30 carbonitrile in 125 ml ether is added dropwise. After it
has all been added, the reaction mixture is heated to
ambient temperature and stirred for 5 hours. The
suspension is mixed with 20% hydrochloric acid and heated
to 100°C for 30 minutes. After cooling, the mixture is

35 adjusted to pH 8 with 20% sodium hydroxide solution and
extracted with ethyl acetate. The combined organic

extracts are dried and concentrated by evaporation. The



WD 00/ 01704 - 77 - PCT/ EP99/ 04531 (18)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1- ( 3et hoxycar bonyl - pr opyl am no) -
1-(pyrrolidin-1-yl-carbonyl)ethyl]-benzi m dazol e-di hydrochl oride Yield: 95
% of theory, ﬁo%ogah%@ 0.50 (Reversed-phase RP 8; net hapair//5%osa10458 1
solution = 1:1) C29H39N., O x 2 HO (533.68/606.58) mass spectrum (MH' -
534 10 Exanple 7

2- (4- am di nophenyl_ am nonet hyl ) - 1- net hyl - 5-[ 1-[ Ncycl opent.yd - N- (3 xycar bo
nyIpropionyI)r$§1§HFn6?c§%FBHFGBﬁFPPg§ﬂzPﬁi8&&89é9H§HF%3§FdrF&étggﬁP

4- ((1-tert. buyykaxyearbieymaeiche)yethyir appitht2- fidt:AdN- met hyl - ani | i ne 20
15.0 g (63.5 gnol). of 4-((1-car Qoxy) I opyl )-2-nitroN-nethyl -aniline
and 17.6 m (%ggaﬂﬁoﬁf'gfgfﬁﬁgtﬁy an&ﬁ%og&g’dissolved in 250 m of

di chl or onet haRe wabud: 30 g27 76ahwnipiwh exhge; cheorol evmaekeharéebddd at oC,
After one @ougcgga@g‘oge@,t: shenmperature 0.75 g tetrabutyl ammoni um 25 brom de
are added.” Then a solution of 6.3 g (96 mvol) of sodium azide in 20 n

wat er i s added dropwi se. After one hour at OC the solution is diluted with
wat er and ext gacyed 1wt vetikvh -acetiatearbieya egmilepexipyddt-s ianekdrizghend
concentrated by evaporatiqn. The residue is 3Q_dissolved | 1 P -
tert. butanol gﬁﬁpiaéﬁlduﬁé’ﬁﬁl‘)@roursﬁﬁ %&%&am?ﬁ‘ée g& v%r?tm ;is c(gﬁlgég%rdz;%&/lb)y
evaporation, theboesildus cdupaoptydgiemzeteomrsi [furd ngeinidnd elagieh wit h

met hyl ene, chl Qr.i de. Yi.eld:, 15 % of theory), 35 Rf value: 0.83
(sil ?/ca g]ecl); %‘Fﬂa’eﬁé -gﬁﬁoﬂ d%/}grreérﬁénol = 9.5: OY)S) WO 00/ 01704 - 78 -
PCT/ EP99/ 0453R,bvalue: 0.29 (aluminium oxide; petroleum ether/ethyl
4-((1-anino)c%%gggk%pgjME%DVitro-N-nephyl-aniIinehvdrochloride 15.5 g (0.05
nol ) of 4-[(1-tert.butyloxycarbonyl am no) 5
cycl opropyl]-2-vitro-N-nethyl-aniline are dissolved in 50 ml ethanol and 50
n ethanolic iay_d@Qth_qrd@ﬁca&%@nﬁlsgdaﬁaﬁﬁvﬁn cbdlmgmmx;]mmne.
tenperature. The solvent is distille t i due, tfit WM t
et Lne)r, SULS | oRTPRATECh ERAHOIRIRRY SR EAAUIRES Gl ghigt teqh_erty)lr_yf,‘l&gfrel.\di%%—e? 0. 44
(silica gel; mabhyamwrillaydepmihdioinitddezale @nd Raney nickel in
?0[ BI-S( rln-)fglcl)?%%% | A NGV LR QRY) 1 - 2-vitro-N-nethyl 15 aniline 12.0 g
4-[ (1- am no) cycledgr:0PA 1% Lvitheapnyvet hyl - ani | i ne- hydrochl ori de are
?gsgg' Vef')i n 300,00t hekrahudiotur ga1andethlgenthenadditegetnbndll =g

: no

20 19:1)

d. 4—[1—[(pyridin—3—y1)—carbonyl]cyclopropyl]—

trifluorcacetylaniline

25 8.0 g (33.5 mmol) of 4-[1-[(pyridin-3-yl)-
carbonyl] cyclopropyl] -aniline are dissolved in 100 ml
chlorobenzene and after the addition of 15 ml
trifluoroacetic anhydride the mixture is stirred for two
hours at 110°C. The solvent is distilled off, the residue
30 stirred with petroleum ether/ether (9:1), suction filtered
and dried.
Yield: 10.0 g (88 % of theory),
R, value: 0.54 (silica gel; methylene chloride/ethanol =
19:1)
35



20 of cycl opentanone and 3.2 nl of glacial acetic acid, 13.6 g (0.064 nol)
of sodiumtriacet oxyborohydride are added batchw se under a nitrogen

at nosphere. After 16 hours at anbient tenperature, the mxture is diluted
wi th sodi um hygls og@ero Taodonat e sol ution ansldextracted wit hPEéThgP92504531
acetate. The organic extracts are dried and concentrated by evaporation.
The residue is chromatographed on silica gel and eluted with et hyl

acet ate/ cycl ohexape {1: 1. . Ykel d; _ 8 f f 5V ._0.56
(silica gel; ﬁ%thylg%e[é%Y%%#fe(%é%ﬁ%n%?réégﬁf%e%?%$§§6%}lf&2 Aito

4- (1- (N (3- et hoxifhudnogtetnhanhline N 0€ i-no)cycl oprog -vitro
-N-nethyl-aniline 35 1.0 g (3.6 mml) of o .

4-[ (1-cycl opentyl am no) cycl opropyl ]-2nitro-N-nethy|-aniline are dissol ved

: 3

in 30 M tetrahylr®f (3 aAnahy after [1nk(Byaidinmoflb 45 g (4.4 WO
00/01704 - 579 ca%gﬁﬁfp&@%ﬁomdj yeoiriubeshybeyiaril né5age (4ddednol ) of

et hyl succinate chloride are_a fe fand t he rgsulting n%gtu5§ %g %iig ed for
four hours at BABFRAESEehPet it Bf eOf TRt t SFEPHIT LT AU t ARS8t A1 MacBFat e
and sodi um hydssgenicatboaai@ &t sebid.i dhert hheomgartivareexits adtiscrade fyy e
and concentrat gd vapor af | [ } S C gﬂy% g ed.Qn,stkica
gel, eluting wf%ﬂg%?ﬁyﬁga%e %fg C%%f%%géaggg%%é%%hﬁYle §:§€?§ g°§98§560f
theory), Rf vadm@: egtzscted|veshgethybtagetaket afefcoEFBRERaRELEATDS13TF o,

4-[1- (N-(3pet hgxysqr bRaYLEBLOLHLRYEda No YL QPERAYL 81 NOheyebopaaayLil- 2- ami no
-N-net hyl -ani l 1 ne 15 Prepared anal pgousl o] anple I.d ,

4-[1-(N—(3ethd&@%%?%%ﬂ?¥%?%%@oﬂ9l§lﬁF€§c%%%eﬂ$§Iggﬁ?ﬁ%)%§5bo%?55¥}f§?nitro-
N-net hyl - ani | | fiIg1 gREd@AEL AEHhEIN 080 aTt anat 28: Thar Thal dayilredefiraot irenhhy| ene

chloride/ethanol. Yield: 100 % of theor 20 Rf _va : .[(silica gel
et hyl acetate/%ﬁ%l%ﬂ%ﬁ%ﬂ%rétﬁélyyfevap°¥atl°n' trlkH?&tgdlgléﬁ

4-[1-(N—(3-eth@uy@ﬁjp@ﬂybbeamienhéi;hbngtiopeﬁiytanedoan@cdnpedpyl]-2-(4-cy
anophenyl ) .25 am nomet hyl carbeny!| ap po- thyl -ani |l i ne Prepared
d@%&g§p|%.¥cg (99 % 8?1gﬁeg§9?,

anal ogously t _

4- (1- (N- ( 3et holky oy | prhi Grivll heanagic! aperylenaidbsideaitdnge-an no-
N-met hyl -anilipg,, O (benzotriazol-1-yl)-N,N, N, N 30 tetramethyl uroni um
tetrafl uoroborate, 4-cyanophenyl glycine and triethylamne in

di met hyl formam de. Yield: 96 %of theory, Rf value: 0.54 (silica gel;

met hyl ene chl of | de/ et happtigif-5:-91b)cdbbonyl] cyclopropyl] -2-nitro-N-

20 trifluorocacetyl-N-methyl-aniline

1.15 g (3.0 mmol) of 4-[1-[(pyridin-3-yl)-
carbonyl] cyclopropyl] -2-nitro-trifluoroacetylaniline
are dissolved in 50 ml acetone and after the addition of
25 2.0 g potassium carbonate and 0.8 ml methyl iodide
refluxed for two hours. The insoluble matter is filtered
off and the solution is evaporated down. The residue is
chromatographed on silica gel, eluting with petroleum
ether/ethyl acetate (1:1 and 1:4).
30 Yield: 0.88 g (75 % of theory),
R; value: 0.38 (silica gel; petroleum ether/ethyl acetate

= 1:1)



WO 00/ 01704 - 80 - PCT/ EP99/ 04531 g.

2- (4- cyanophenyl am nonet hyl ) - 1- net hyl - 5-[ 1-[ Ncycl opent yl - N- ( 3- et hoxycar bony
| propi onyl ) -am no] cvcl opropvl | -benzi m dazol e 5 Prepared anal ogously to
Exanple if froyo 4040 (N4 3 - 55 - PCT/EP99/04531

et hoxycar bonyl propi onyl ) - N-cycl opent yl - am no) cycl opr opyl ] 2- (4- cyanophenyl ) -
am nonet hyl car bonyl am no- N-nethyl aniline in glacial acetic acid. Yield: 52
0y poo Y g -t Py i (3131 P2 A8onyPl Y RS- SV £ L S6h TEEDARO! =
2- (4- am di nopheuta /1) - -et hoxycar bo
nyl propi onyl ) 15 anlnolcvclopropylI-ben2|n1dazole hydr ochl ori de Prepared
anal ogously to Exanple | g from

2- (4cyanopheny? ot k%/l"}mql)rré?%y‘} BL 1 L{pyr &4 ohert V1 - N- (3et hoxycar bonyl
pr opi onyl ) sam Ao e OIRERPYd g r ST 18 dazior &- 120 2l liyels 6 @1 1 ¢-methyl -

aci d/ ammoni um carbonate i n elha Yi el d: 36 % of t eo X HC1
(530. 68/ 567. 145)n Feet it qck)mm 20 5 %gliumcsh)lr_grox%e

2- (4- ami di nophas i ofeedt hyrhe) Homietehylslcﬁ’c( STmehhytheBmtlbmxmeammomM]JmidWI -
m dazol i n- 2, 4- dj gn5- benz dazol e- hydrochl.ori de, 30_a

2-(4- cyanophe '%?n’r%‘?%’f re1 eﬁycl>r rfjﬁ e‘fkha ycagbserr?ﬁl c%/I%fnllE hocar%ony
| am no) - 1- (pyra abf ch]rurﬂl\ﬁl::wmrdnor@d: Yaxs hgddedearrd niluazot suB5idg On-'gx1(12r6

mol ) of ;
10 t d The residue is chromato rap
2-(4- cyanopheﬁ§ é%gacﬁﬁﬁ 9 r k leanlno 1-(pyrrolidi gyI carbonyl
Véﬁu ol WO

)-ethyl] benzid® oPalz\m:emarr@ @Fﬂs@%»i am%ﬁh Rt Wbr%‘hl?’ﬁﬁée%ﬂ

00/ 01704 - 81.acé{aﬂ@$pglﬁ4gﬁa.pfipr the addition of 0.9 m (7.9 mmol) of

ethyl isocyanatoacetate sti {red fo n) utes at anbient tenperature. The

solution is polt o i%e %t‘ér ¥’stal line product is suction

filtered and d{iedluEheOSSDeaedQQCGSgehropatm@ﬂapmeét@anﬁekhqa geletadeut i ng

W th neth %ene C :§r|de/ethanollannonia (20:1:0.01 and 10:1:0.01). Rf

val ue: st | gel ; methyl ene chlori de/ et hanol /amonia = 9:1:0.01) 10

b.

2- (4-am di nopheny/ ap n V3 BRDY Lhyl -i

m dazol i n- 2, t}gl o4n g& F@%c?ﬁn? d%a;%{f)h Jhydr 1';sznl orylbwdieOpoieéMyw o
methyl - anlllne

20 Prepared analogously to Example 2d from 4-[1-[(pyridin-3-
yl) -carbonyl] cyclopropyl] -2-nitro-N-methyl-aniline and
Raney nickel in ethyl acetate/ethanol.

Yield: 98 % of theory,
R, value: 0.51 (silica gel; methylene chloride/ethanol =

25 19:1)

i. 4-[1-[(pyridin-3-v1)-carbonyl]cyvclopropyl]-2-(4-cyano-

phenyl) -aminomethylcarbonylamino-N-methyl-aniline

30 Prepared analogously to Example lc from 4-[1-[(pyridin-3-
yl) -carbonyl] cyclopropyl] -2-amino-N-methyl-aniline, O-
(benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
tetrafluoroborate, 4-cyano-phenylglycine and triethylamine
in dimethylformamide.

35 Yield: 97 % of theory,

R, value: 0.48 (silica gel; methylene chloride/ethanol =
19:1)



15 Prepared anal ogously to Exanple | g from

2- (4cyanophenyl am nonet hyl ) - 1- met hyl - 5-[ 1( et hoxycar bonyl nmet hyl am nocar bonyl
am no) - 1- (pyrrolidin-1yl -carbonyl)-et hyl]-benzi m dazol e and hydrochloric
aci d/ anmoni umWarboAet'€@04 n et hanol . 20 Yi e$3@:-68 % of theoPYT/ERABFO4BB1 A
x HC1 (477.52/513.99) mass spectrum (MtH)' - 478 Exanple 9 25

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl -5-[ N- (2- pyri dyl ) N- ( 2- et hoxycar bonyl
et hyl ) -am nonet hyl ] - benzi m dazol ehvdrochl ori de 30 a.

4-(2-tert. butyl oxycarbonyl et hyl )-2(pyridyl ami nonmet hyl )-2-vitro-chl orobenzen
e 13.4 g (0.038 nbt {4 viyanephenhlaninenetiyeh, vl yheride-ankl 11 (BvEidenoss
nol ) of 2-t ertxpggcyéﬂ@;d@ﬁxp@m S PN AN Neerdhi Pydasbne are stirred in 80 ni
of N-ethyl-diisopropylamne for 3 hours at 90C. The solution is
concentrated by WD 00/01704 - 82 - PCT/ EP99/ 04531 evaporation, the

resi due cheonerspaphddamanl sgdiushy ged , Exedmplegl v £homet r (b eundah h2ry et hyl

acetate (8:2 X i X (4P 9 ryy. Rf value: 0.64
(silica gel; gge%%?l%ﬂ%lr% %gféhﬂe(??re ]fgzac(e?a{%%oéﬁ%%ﬁb. .

4- (2-tert. but ywiyene bani¢axbegnylaiibve i Mynerivibrar hine 2imi gkachahet hyl - ani
line 10 Prepargd@nal 99o4sly to Exanple 1b from

4-(2tert.butyl oxycarbonyl et hyl )-2-(pyridyl am nonmet hyl)-2ni tro-chl orobenzene
and net hyl am net&bl ut Ton® ¥4 etPO®0 % of theory, Rf value: 0.65 (silica

gel ; met hybener cRiaQiiede/oetsan®i1s chb g@1%t) methylene chloride/ethanol =
4-(2-tert. buty] oxycarbonyl et hyl )-2(pyridyl am nonet hyl ) - 2- am no- N- net hyl - ani
line 20 1.6 g X% ol ) of

4-(2-tert. butyl oxycarbonyl et hyl)-2(pyridyl am nomet hyl ) - 2- ni t r o- N- net hyl - ani

l'ine are dissol ved,jn 200, m __q,g%'i_np 2 g of
Raney ni ckel Olcbn'g]%)n@dzgvi {‘? iy%@%%?%éﬁﬁﬁgﬁe. Itéygo? UH-OI’I IS
stirred for 300 fpymidsnal-whbi eearboxyrspey bexy Enine) toeeherat ed by

evapor ati 9g. TQ&(]{%@{%@ 1§e1§£{mﬂgi@phed on silica gel and eluted with
met hyl ene chl orirderethano '5). vield: 1.2 ¢g o of theory), Rf val ue:
0.33 (silica gel; methylene chloride/ethanol = 30 9:1) d.

2- (4- cyanopheny) @ng npnes hithd 1 1L-oBt by | & ScfdhdPadyylayindinéZhgt hoxyoat hphyl et

hyI)-anlnonethyj!ijwwg§£q 849 gyl)-carbonyl]cyclopropyl]—benzimidazole,

3.0 g (12 mmol) of carboxy-methoxylamine-hemihydrate, 0.84
20 ml of triethylamine, 12 g of molecular sieve 3A and 12 g
of molecular sieve 4A are refluxed for 12 hours in 80 ml
methanol and 40 ml toluene. Then the molecular sieve is
filtered off and the filtrate is concentrated by
evaporation. The residue is stirred with water, suction
25 filtered and dried. The crude product is chromatographed
on gilica gel, eluting with methylene
chloride/ethanol/glacial acetic acid (25:1:0 and 8:2:0.2).
Yield: 0.9 g (48 % of theory),
R, value: 0.34 (silica gel; methylene chloride/ethanol/-
30 glacial acetic acid = 8:2:0.2)

m. (E/Z)-2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
[ (pyridin-3-yl) - (ethoxycarbonylmethyloxyimino) -
methylenel cyclopropyl] -benzimidazole-hydrochloride

35
Prepared analogously to Example 1g from (E/Z)-2-(4-
cyanophenylaminomethyl) -1-methyl-5-[1-[(pyridin-3-yl) -



35 Prepared anal ogously to Exanple Ic from
4-(2tert. butyl oxycarbonyl et hyl)-2-(pyridyl am nonet hyl ) - 2am no- N- net hyl - ani
ine, O (benzotriazol-1-yl)-N,N N, N WO 00/ 01704 - 83 - PCIT/ EP99/ 04531

t et ranet hyl ur gai ygybetpaf | uoroborate, 4-cyanephenyl gl yci nedmyEpP99/04531
tetrahydrofuran and gl acial acetic acid. Yield: 72 %of theory, Rf val ue:

0.36 (silica gel; nethylene chloride/ethanol 5 9:1) e.

2- (4- am di nophenyl am nopet hyl ) - 1- net hyl -,5- [ N- ridyl) - 2- et hgxycar bonyl
ethyl)-aninoné?ﬁ%PFMEﬁfgﬁpﬁé?%Féyﬁg&VéEﬁpﬁVWﬁg%géeﬁFéﬁgFgé §ﬁ§p§86ﬁsly to
Exanpl e 1g frpenzimidazole and hydrochloric acid/ammonium carbonate in
4-[(5-(2tert.b bélo§ycarbonylethyl)-2-pyridy|aninonethyl-l-nethylbenzinidaz
oIe-2-yI)-netﬁ§ R 0] -benzonitrile and hydrochl oric aci d/ ammoni um
carbonate in ¥tikddol 6015 vifeltieod3Y,% of theory, C2~H31N-02 x HCl

(485.59/522. 1) '@é@épeﬂ%smsiﬂ%& tga1 48R The1 £k | OMA HY1geyREHALE] A€
obt ai ned anal ogously to 20 Exanple 97 (1)

2- (4- am di nopBepygia 'ﬁ@ﬁéﬂﬁyﬁFlﬁ-ﬁetﬁylJ@D@p(ethoxycarbonylnethyl)-benzenes
uIphonylaninoap@pxhbbquﬁ@idag@$egﬁy§@pg@gpride 25 Yield: 53 %of theory,
C2~H30N604S x HCi' ('534.64/571.1) _mass pectrum (MH) + - 535 (2)

2- (4- am di nopReRy| SReR&HEMy | )T -Hr)retﬁy%-g- (N- et hyl 30

phenyl car bonyl am nonet hyl )] - benzi m dazol e- hydrochl ori de Yield: 42 % of

00/ 01704 £0 b4 T epch Moyl EoRtelis Sepf ik SRR WHEL Iy w2 35 1O

2- (4- am di nopEeaypde 3onet hyl ) - 1- net hyl - 5-[ ( 2- et hyl benzi mi dazol - 1-yl ) net hy
| ]-benzi m dazol e- hydrochloride 5 a

1- (4-chl oro- 3-ni trobenzyl ) - 2-met hyl - benzi_m dazol e Prepared anal qgously to
Exanpl e 9a frdﬁﬁ2J@d@ﬁyﬁbéﬁﬂ%ﬁ%ﬂ%ﬂﬂﬂ?@ﬂﬁiaﬁﬁﬂﬂmﬁ§9y§3mﬁﬁmﬁﬁg¥ {gaﬁ%?wide

in di met hyl sulRpQ¥iidR nel® -Yi18|-die tFRlyata riingnye thiAdIAGHERA { 3 O 1 . 7 }
15 methylene] cyclopropyll] -benzimidazole-hydrochloride
Yield: 52 % of theory,
R, value: 0.21 (silica gel; methylene
chloride/ethanol/glacial acetic acid = 8:2:0.2)
C,.H,,N,0, x HCl (525.62/562.09)
20 mass spectrum: (M+H)' = 526

(2) (E/Z)-2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
[phenyl—(ethoxycarbonylmethyloxyimino)-methylene]-
cyclopropyl] -benzimidazole-hydrochloride

25 Yield: 18 % of theory,
C,0H,,N,0, x HCl (524.63/561.09)

525

559/61 (Cl)

mass spectrum: (M+H)®
(M-H+HC1) "~

30 (3) 2- (4-amidinophenylaminomethyl)-1-methyl-5-[1-(1-
methyl-pyrazol-5-yl-carbonyl)cyclopropyl] -benzimidazole-
hydrochloride
Yield: 10 % of theory,

C,H,:N,0 x HCLl (427.51/ 463.97)
428
464/6 (Cl)

35 mass spectrum: (M+H)"
(M+H+HC1) "



mass spectrum M+ - 301/303 b

1- (4- met hyl am no- 3-ni trobenzyl ) - 2- net hyl - benzi m dazol e 15 Prepared

anal ogously to Exanple I b from 1-(4-chloro-3

ni trobenzyl) - 2~ l,R@nzi m dazol e and _metghyl am ne. Yi el Gicadpsf/ddenry,
Rf value: 0.5 O??}Ombég%gel; met hyl ene chl ori de/ ethanol = 19:1) 20 c

1- (4- met hyl am no- 3- am nobenzyl ) - 2- net hyl - benzi m dazol e Prepared anal ogously
to Exanple Ic fron11Eé4-nethylan{noS-nitrobenzyl)-2-qethy|- enzi m dazol e
and hydr ogen/ Réney EfiZdkea-. (42mmiddm@phemytkagr namediy L Rt et l ¢34 (silica
gel ; methyl enq ghhRrirda/- a1 & -38:-1)etthoxycarbonylmethyloxyimino) -

2- (4-cyanophenyl am_nonet hyl.) - 1- met hyl - 5- [.( 2- et Ryl 30 .

benzi m dazol - F&HDY, Iﬁgod%qﬂyh'gz'aeélz[ﬁ("}ﬁcf}tezﬁgg g‘fydfosﬂl 1§ r(lﬁ 0 mmol) of
N (4- cyanophemileidl:y@one arfd thedtyg (11.0 nmol ) of carbonyl diim dazole is
refluxed in 8Q ni _of absolute_tetrahydyof 15138 ThAYLeBandfit er the
2ddi t1on of 2% (L0748 Adol 5 ot Ca 4ot? HEEAylBhelEn?OrIEYLERan

1- (4net hyl am Bo-23-+arfi folgdaailal aqedtisyladiéizi mi dazol e the mixture is

refl uxed for fur r«18chovEsg dhgBgEhgg) WO 00/01704 - 85 -

PCT/ EP99/ 0453?%%?1%&'&)?0% ?s e\le/a or atf;d to dryness, the residue is mxed with
80 m gl aci al maE& isPesbrHnd MEH)UxEd588r 1 hour. It is then evaporated to
dryness once nore, the residue thus obtained is mxed with 50 mMl of water

and made al kaline 5 with cons. ammonia (about pH 10)., The product wmhich
crystal | i®s d& i@%cﬂ‘o‘f?'ﬁ“}’t%h 3@3 "{eﬁ:]hé)ﬁ)i';gflme&m}ggleg am dri ed.
Yield: 4.1 g (26068 -t (Baruhoxykianainyd: - i B pislidxycianiget );metdtyhhareale-
chloride/ethangl .= 10 19 . _ Cas 33 pid@ss spectrum M -
406 e. 2-(4- arﬁyﬁlr?é’p’i?é’ﬁa ]ar%;er%zr%e C{y%r%ailé- (r(rieltiﬂyqxfé%c-}tl(%}lrret hyl 15

benzi m dazol - iy ldvet4W 19 -derfdiaddazol e- hvdr ochl ori de Prepared anal ogously

to Exanple 19 r9Mye: 0.06 (silica gel; methylene chloride/methanol =
2- (4cyanopheny anlnonethyl)-l-nethyl-5-[(2-nethy|ben2|nldazol-l-yl)nethyl]-
benzi mi da¥®l e $hyidr ochl ori c 20 aci d/ ammoni um car bonate. Yield: 59% of

theory, CZSH2&@N\.u, ¥.d]Ck £4R815/(459.8p/sBSS6opectrum (MH)' - 424 (M2H) 2+
-2l mass spectrum: (M+H)® = 553

Example 4

20
(E/Z) -2~ (4-amidinophenylaminomethyl) -1-methyl-5-[1-
[(pyridine—z—yl)-(carboxymethyloxyimino)methylene]—
cyclopropyl] -benzimidazole-hydrochloride

25 150 mg (E/Z)-2-(4-amidinophenylaminomethyl) -1-methyl-
5-[1—[(pyridin-z—yl—(ethoxycarbonylmethyloxyimino)—
methylene]cyclopropyl]—benzimidazole—hydrochloride and 2.5
ml of 2N sodium hydroxide solution are stirred in 10 ml
ethanol for 5 hours at ambient temperature. The alcohol is

30 distilled off and the residue is adjusted to pH 5 with
hydrochloric acid. The crystalline product is suction
filtered, washed with water and dried.

Yield: 46 % of theory,
R, value: 0.10 (silica gel; methylene chloride/ethanol/-

35 glacial acetic acid = 8:2:0.1)

C,,H,,N,0, x HCl (497.58/534.05)



25 The foll owi ng conpounds are obtai ned anal ogously to Exanple 10: (1)

2- (4- am di nophenyl oxynet hyl ) - 1- net hyl - 5-[ (i m dazol - 130

yl)-nmet hyl ] -benzi m dazol e- hydrochl ori de Yield: 30% of theory, CzoH20N60 x
HC1 (360. 4/ 39&i@)oayesisyspect rum  ( M+kH) + ~ B61- (MF2H) 2+ - PEU/EPP{/Q4531

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1(i m dazol -1-yl)-et hyl ] -benzi m d
azol e- hydrochl ori de WO 00/ 01704 - 86 - PCT/EP99/04531 Yield: 70% of

t heory, C21H23NT, g(éﬁ@%éﬁ}@ .4@@4%0) magggspectrum (MeH) + - 374 (Me2H) z+ -
187.6 5 (3)

2- (4- am di nophenyl ami nonet hyl ) MNegt hyl 589[ 1- ( 2- et hyl 4- net hyl - i ni dazol - 1-yl
)-ethyl]-benzi m dazol edi hydrochl oride Yield: 18% of theory, | O CZgH29N., X
2HCL (415.55/488.46) mass spectrum _(MrH)+ - 416 (M2 2+ - 208 . 7 (4)

2- (4- ani di nop My | i IRsHeich APRYRsish A £ S qRERIeR) | anplpgously to

met hyl - i m daz@xakmplle -avet hyl | - benzi m dazol edi hydrochl oride Yield: 36% of
theory, C23H2.,N., x 2HCl1 (401.52/437.97) mass spectrum (MtH)+ - 402 20
(Me2H) 2+ - 201 . 7 (5)

2- (4-ani di nopH@ﬁylmmdMQplrﬁnﬂmn@e(ﬂ\h}(lﬁwlmeﬁ‘-)gﬂl 5N Fethyl2am nonme
t hyl ] - benzi m Yi-€l 1t 3H25N7 X
2HC1 (1399. 5/ 4% IllQﬁ 1@)&1 _J%@OCQ{( M+]2 2'pl?<%2ﬁz] 6 (6)
2- (4- anldlnopﬁﬁmwkﬂﬁdﬁﬂﬁiﬂnﬂﬂdKPQHiQEﬂ S-[(2-(230

et hoxycar pgny lyseiiy! )gdenzd idaznly yl ) -nethyl |
benzi m dazol e-di hydrochl ori de Y|eI 1% of theor Bg%%y

(509. 62/ 546. 0B Hﬁ%gespecFFuﬁFet’ﬁ/ﬁfﬁ)‘- °5 856 B35 (Ri2MfF5

- 266.7 chloride solution = 3:2)
C,eH,,N,O, x HCl (502.62/539.08)

503

525

S@ﬁ%mwa) 2'

mass spectrum: (M+H)"®
15 (M+Na)*

(2) 2- (4-amidinophenylaminomethyl)-1-methyl-5-[1-(2-
carboxyethylamino) -1- (pyrrolidin-1-yl-carbonyl) -ethyl] -
benzimidazole-hydrochloride

20 Yield: 98 % of theory,
R; value: 0.73 (Reversed phase RP 8; methanol/5% sodium
chloride solution = 1:2)
C,.H,;N,0, x HCl (491.60/564.54)
mass spectrum: (M+H)® = 492

25 (M+2H) "™ = 247

(3) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(3-
carboxypropionylamino) -1- (ethoxycarbonyl) -ethyl] -
benzimidazole-hydrochloride

30 Yield: 98 % of theory,
R, value: 0.70 (RP 8; methanol/5% sodium chloride solution

=1 :2)
C,.H,)N,O, x HCl (494.55/531.05)
mass spectrum: (M+H)* = 495

35 (2M+H)* = 989



WO 00/ 01704 - 87 - PCT/EP99/ 04531 (7)
2- (4- am di nophenyl am nonet hyl ) - 1-met hyl -5-[ (i m dazol 1-yl ) -net hyl ] - benzi m da
zol e-hydrochl oride Yield: 35% of theory, CZaH2IN., x HCl (359.44/395.89) 5

nmass spect r umyd Mg)gh 70860 (MH2H) 2+ - 18y .- 6 (8)  PCT/EP99/04531
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ (2- (2acet yl am no-et hyl ) -4, 5-di ne
thyl -i m dazol -1-yl)-nethyl] 10 benzi m dazol e-di hydrochl oride Yield: 42% of
th , C26H32NBO x 2HCl (472.6/545, 5 -

2-e?r§37 15 (pm4p¢é%(gﬁaméqgﬁpggsnylamfﬁoéggﬁ§f¥¥¥4éé¥%yfP@TQ1— 473 (Mr2H)

2- (4- am di nophgstssiyreeEiyiydn trdo et hidyfed X 23 {12am yibeaatiomyy 1 ptthgt hyH] 5- di
met hyl -1 m dazql -1-yl):nmethyl.] benzi.m dazol e-di hydrochl ori de 20 Yield: 68% of
t heory, C25H3 ~z%“%oj(’%§}ﬁy£ﬁ(§?f§l§é mass spectrum (MH)+ - 459 (M-2H)
2+ - 230 25 (Mield: 87 % of theory,

2- (4-am di pop | g n yl - gt - (2- met hyl 4- et hoxycar bonyl -i m daz
ol -1-yl)- rrgt h%%ﬁg?@ii %”gg?ol(gﬁ%dr@géﬁplgr'?gg Yi el d: 34% of theory,
C2yH2~N~-2 x HEEsg apeaarysl, off+1B0 mas464pectrum (MrH) + - 446 (Mr2H) 2+ -
223.5 ( MrH+Na ) 2+ - 2 3 4 . Bu{di)* = 232.6
2- (4- am di nophenyl am nonet hyl ) - 1- net hyl - 5-[ (3- (335
et hoxycar bonyl - n- propyl ) - benzi m dazol - 2- on- 1-yl ) - net hyl ]
benzi m dazol e- ty)drpch i i b sthehy Bifh odmé tiepl - 1 -méth P/ 91704 [2 - 83- -
PO P00 0453 YN Xt P20 S 7 BBy TRFCEBEELEYT) - (M1
2- (4- ami di nopHsnyd i denel dyhydaoaet gl des- [ ( 3- (2et hoxycar bonyl - et hyl ) -i mi da
zo[ 4, 5-b] pyri djns270 -yl -benzi m dazol e- hydrochl oride Yield: 29%
of theory, CZ%O%%O?% %&ﬁ%@%&%g% 05) 10 mass spectrum (MH) + - 527
(Me2H) 2% - 26%-H..NuGKa B 12488259 /5251 §P)
2- (4- am di nophggyd ﬁéﬁ%é@f@iﬁyl ) tMemmet hy 4%9 (2- phenyl 15

y

i m dazol - 1-yl) - et ] - benzi m g@zol e- hygr ochloride Yield: 58% of theory,
C26H25N7 *5HCL (435. 54/ 472) maS4 b ot (MrH) + - 436 (MeNa)+ - 218.6 20

(6) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
(carboxymethylcarbonylamino) -1- (pyrrolidin-1-yl-carbonyl) -
methyl] -benzimidazole-hydrochloride
20 Yield: 49 % of theory,
C,cH,,N,O, x HC1l (491.55/528.01)
mass spectrum: (M+H)® = 492
(M+H+Na)*™ = 257.7

25 (7) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(carboxymethylcarbonylamino) -1- (pyrrolidin-1-yl-carbonyl) -
ethyl] -benzimidazole-hydrochloride
Yield: 92 % of theory,

C,cH,,N,0, x HCl (505.58/542.04)
30 mass spectrum: (M+H)"® = 506
(M+H+Na) "™ = 264.7

I

(8) 2- (4-amidinophenylaminomethyl) -1-methyl-5-(5-methyl-3-
carboxymethyl-imidazolin-2,4-dion-5-yl) -benzimidazole-
35 hydrochloride
Yield: 88 % of theory,
C,,H,,N,0, x HCl (449.47/485.94)



(14)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ (4, 5di net hyl - 2- ( 2- et hoxycar bonyl
et hyl)-im dazol - 1-yl ) - et hyl ] benzi mi dazol e- di hydrochl ori de Yield: 52% of
theory, 25 CZwWi33 /@270 2HCL (487. 61/ 560.8&R2)- mass spect r upar (D 7045488
(Mt2H) z+ - 244.6 Exanple 11 30
2- (4-am di nophenyl am nonet hyI ) 1- met hyl - 5-[ 1- (2et hoxycar bonyl - azeti di n- 1-yl
) 1- (pyrrolldln ylcarbon I] ben2| dazol e- hydrochl ori de 35 a.

2- (4- cyanopherift ‘H‘§ﬂ¥ 1t hyI 5- [ 2tert. butyl oxycarbonyl - azeti din
-1-yl)-1-(pyrroli d| n- 1 yl V\QMI@a’D?M:-zB@ 7 PCT/ EP99/ 04531
carbonyl ) -ethvl|-benzi mdazole 0.8 g (1.86 nmol) of
2- (4- cyanophenyl am nonet hyl ) - 1rmet hyl - 5-[ 1- am no- 1- (pyrrol i di n- 1-yl - car bonyl
)-ethyl] 5 bendnmi D! € -atfaniBbi gpgien Bl amigmexthy lr 11 eyl -5- [1-
2, 4di br omobut yy @& i £ 4 S50 Ve b0 ¢ 1051 SEPERo ) i g Mid - 0.2 g (1.86

mml) of sodi umcarbonate "and stirred under nltrogen for 30 hours at 55C
After cool i ng,CHHERFIRE pr%‘r%ﬂ“ﬂlﬁaequseﬂ}fqre‘?‘"e@l%?lf @nd washed with
et hanol . 10 Thedlidirsd e iSf qg[&e@z,r at ed by evaporation, the residue is

chr omat ogr aphe l'ic el ethyl acetate and et hyl

acet ate/ et hanéﬂl%m ?Eg 489 #/ggﬁeoé SI red fractions are conbi ned and
concentrat ed tu;asaaleqpmairmm-. 1MMH)El d= @944 g (44% of theory) as a m xture
of di ast e[ gomers, C31H38N6~3 ((Nﬁﬁqg)h =65%0) mass spectrum (MH)+ - 543 20
b.

2- (4 am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1- (2et hoxycar bonyl - azeti di n- 1-yl|
) - 1- (pyrrol i di fyoly- ¥ C@J%Wd:)nc?ﬁﬂaﬂﬁé?ﬁ%rﬁ@wpﬂ-erhb{éiﬂgplhléﬂtijﬁ[;ﬁmﬁiUre

of di astereoners) Prepared anal ogously to Exanple 1g from2
cyanopheny! ani ForRauRAsvethvet -“?t[l'ﬂ}’](?t“é‘rftonﬁﬁﬁ}ibf]dx% l%zJeTYJdl n-1-yl

)-1-(pyrroli did&rloddﬂaﬂrdgam&ﬁrcqwm Jbdrediz 16 Lazi0d -enyadeb dtylsicdd or i ¢
aci d/ ammji_;_.,um ar.b nalt cgéhc nol. Yield: 12 % of theory, 30 CZ9H3.,N., 03

X HCl (531766/ UM (M-H)© - 532 (MrHHHCL) z+ - 568/ 70
(Cl) WD 00/ @:L;m,m?o og HCIPCTBBEIPQEE(Z&SBllZ)
mass spectrum: (M+H)®' = 532
(M-H)" = 530

20 (11) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[N-(2-
carboxyethyl) -N- (2-pyridyl) -aminomethyl] -benzimidazole-
hydrochloride
Yield: 91 % of theory,

C,sH,,N,0, x HC1 (457.54/493.96)

25 mass spectrum: (M+H)' = 458

(12) 2-(4-amidinophenylaminomethyl) -1-methyl-5- (N-
benzenesulphonyl-N-carboxymethyl-aminomethyl) -
benzimidazole-hydrochloride

30 Yield: 84 % of theory,
C,H, N,0,S x HCl (506.59/543.06)
mass spectrum: (M+H)® = 507

(13) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[2-(2-

35 carboxy-ethyl)-benzimidazole-1-yl-methyl]-benzimidazole-
hydrochloride
Yield: 76% of theory,



Exanpl e 12

(E/ 2)-2-(4-am di nophenyl am nonet hyl ) - 1-nmet hyl -5-[ 1[ (pyri di n-3-yl) - et hoxycar
bonyl net hyl i dene) 5 net hyl enel cycl opropyl ] - benzi m dazol e- hydrochl ori de a.
(E/2Z2)-2-(4-cy W/{’M-ﬁf@ nonet hyl ) - 1- nethyd2> 5- [ 1[ (pyri di n-Eeyiae $3 hexycar bo
nyl met hyl i dene) net hyl enel cycl opr opyl ] - benzi m dazole 10 897 ng (4.0 mmol ) of
triethyl phosphonoacetate are dissolved in 30 m tetrahydrofuran under
argon. At -15C 449 ny (4.0 pl ) of potassiumtert. butoxide are added.
After 30 nmi nuttedLai®:ny KL g&rﬁ%1 6/ 182'-({52) 15

cyanophenyl anmigeyetdpddtruniet hiM+1H-[ 1- (pyrd &l n- 3-yl car bonyl ) cycl opropyl ] - be
nzi m dazol e are added batchmﬁs§%qﬁﬂzthe mxjyre is stirred overnight at

anbi ent tenperature. Then the 14t on is $€fluxed for a further 6 hours
and concentrated by evaporati ofM+NENE rest @ is 20 mi xed with sodi um
chloride splution and extract eﬂ«fﬁﬁlﬂ)tzh etyyd acetate. The combi ned organic
phases are~dried over sodi um sul phate and concentrated by evaporation. The
resi due i s dissolved in dichl orEt2¥me anzR&hr onat ogr aphed on silica gel
eluting with 25 dichl or onet hangs.cond)at nihge o et hanol . The desired
fractions are concentrated by evaporation, the residue is triturated with
ether, suction filtered and dried. Yield: 365 ng (38% of theory). 30 b.

( (b E Zl) - 2- f] 4|— a(rjr(ildi )nwwmwéwbﬁmmmyﬁ-{n{mmm En;] fﬁyﬁ%ﬁleyhoxyca
rbonyl net i dene) net enel ¢ r - [ ; rochl oride

Pr epgr ed ﬁﬁal c?}g‘octfg%”i% %41%%/0;1 ‘%5‘ lfol)r/'onlrﬁ t(q%rhé) {Hf q?%lﬁléigﬂy& &

cyanophenyl animahediyllgrildaret hyl - 5-[ 1- [ (pyri di n- 3-yl ) et hoxycar bonyl net hyl i d

ene) - et hyl ene].cyc{ opr-apy, 0/ 01704 - 91 - PCT/ EP99/ 04531
benzi m dazol eel]aln 41 ?1ﬁgh<+dort-ihce\/ége?’d/ ammoni um car bonate in ethanol. Yield:

58 % of theor G} BoXSBE L (ML - ¢444580P8381. 05) 5 mass spectrum (MrH) + -

495 The foll O\MFHQS %mgnj s @himpi-nedgagal ogously to Exanple 12: 10 (1)
(E/ Z) - 2-(4-am di nophenyl am nonet hyl ) - 1-met hyl - 5-[ 1[ (pyri di n-2-yl ) - et hoxycar
bonyl net h¥Pi dene) - met hyl ene] cycl opropyl ] - benzi i dazol e- hydr ochl ori de Yi el d:

72 % of t heor y;143ZHH30NGNR: . ikdpih el kO i sl H3A) ) -115- meetstsy s e E3 13 - ( MkH) +
=495 Exanple 13 2-(4-am di nophenyl am no 1) - 1- et hyl -5 2-carboxy20
azetidin-1-yl )Qafiz‘iéd?f'rfbmxa%ﬂ- %Q%%%‘%%ér%%@e% hog}T ]r@ Wity
benzi m dazol e-berdsocidame de- fydvaahlkowideli ast er eoner s)

Yield: 86% of theory,

20 C,H,N,0, x HC1 (511.59/548.04)

mass spectrum: (M+H)' = 512
(M+Na) * = 534
(M+H+Na)?* = 267.7
(M+2Na)?* = 278.8

25
(16) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[3-(2-
carboxy-ethyl) -imidazo[4,5-b]pyridin-2-on-1-yl-methyl] -
benzimidazole-hydrochloride
Yield: 83% of theory,

30  C,H,N,0, x HC1 (498.55/535)

mass spectrum: (M+H)® = 499
(M+Na)* = 521
(M-H)" = 497
(2M-H) " = 995

35



200 mg (0.35 mmol ) of
2- (4- am di nophenyl am nonet hyl ) - 1net hyl - 5-[ 1- ( 2- et hoxycar bonyl - azeti di n- 1-yl
)-1 25 (pyrrolidin-1-yl-carbonyl)-ethyl]-benzi m dazol ehydrochl oride are

di ssolved in {B wl/@h-N hydrochloric aci gzand stirred forpchd/Bmy o831
anbi ent tenperature. The reaction m xture is concentrated by evaporation

with the addition of toluene, the residue is triturated vmth 30
acet one/ et her ctlo filtered, washed wit er. an d: 200 ny
C 00 5 ot M haat e e S s R T 3

(503. 62/ 540. OE)ar%:dmshyslpe@t rSl}railn(d\ﬂH;})l+1m151Mzol-\nByGO¥n&Jtm1-- 92 -

PCT/ EP99/ 0453% %h \ﬁfll Q%gd%re obt ai ned anal ogously to Exanpl e
13: (1) 2-(4- ami |nop an’nomet met hyl -5-[ 1- (25
car boxyet hyl aMied)i:1-6(@d m:,ft Hesmrynocar bonyl ) - et hyl ]

benzi m dazgl eRhYG'éP&Ql%' dg Ykébgrsgé"/pﬁéséhﬁ@r ¥, Rer¥ahsey/sQ. %54k Raver sed
phase; 5%salihe solufion/methanol = 171) 10 C24H31IN., 38 x HC1

(465. 56/ 502. 0P lpadsles sedMtdan vPHA - 466 (M H+2HCL)- - 537/539 Cl2) (2)
2-(4-am di nODhgmglm,mznﬁnmtbyusé o8y hyb- 51 1- (car boxyl5

met hyl am no) rrolidin-1-yl- rbonyl) yI ]
benzi ni dazol e“&gl%(?lp(?&jﬁrm ‘de” M d 70 ‘%A% theory, RF value: 0.51

(Reversed phase; 5% saline sol lnftﬂl\ta?r)/*rret h-an‘kﬂZ— 3:2) 20 Cz5H3~N.,03 x 2 HC
(477.57/ 6) 4S) mass spectrum l\{Mﬂi\% 25 %#3

(E/ Z) - 2-("4- am di nophenyl am no hyl)-1- met S-[1[ (pyridin-2-yl)-carboxyne
t hyl i dene) - net hyl ene] 25 cycl opropyl]-benzi m dazol e- hydrochl oride Yield: 65

% of th , 2 1 t 467
(NEC1)+e?r¥01/5O§ %?%QBO Eﬁ% o188 R/ Ire3, 1B iR t3RA0 NUMe ) 5H F1

2- (4- ani di nopHeka né’ Herretepiymethydaxyinsno) mahst ifne | I ERARRYM tar bony |
am no) - 2( pyrrwlm@&rjm&yld)lwmwﬂld&nm m dazol edi hydrochl ori de 35
Yield: 99 %08, 1 %(1)r o fvalhue .55 (Reversed phase RP 8; nethanol /5%
saline sotti 7% of theory,

C,eH, N0, x 2HCl (496.57/569.5)
mass spectrum: (M+H)® = 497
(M-H)"™ = 4095

20 (19) (E/Z)-2-(4-amidinophenylaminomethyl) -1-methyl-5-{1-
[ (pyridin-3-yl) - (carboxymethylidene) -
methylene] cyclopropyl] -benzimidazole-hydrochloride
Yield: 37% of theory
R, value: 0.45 (Reversed phase RP 8; methanol/5% sodium
25 chloride solution = 6:4)
C,,H,,N,O, x HC1 (466.55/503.0)
mass spectrum: (M+H)® = 467

(20) (E/Z)-2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-
30 [(1-methyl-pyrazol-5-yl) - (carboxymethyloxyimino) -
methylenel] cyclopropyl] -benzimidazole-hydrochloride
Yield: 30% of theory,
R, value: 0.25 (Reversed phase RP 8; (5% saline
solution/methanol = 1:1)
35  C,H,N,0, x HCl (500.58/537.03)



WD 00/ 01704 - 93 - PCT/ EP99/ 04531 C28H35N7O4 x 2 HCl1 (533. 64/606.64) mass
spectrum (MtH)+ - 534 (MH- - 532 (MH+HCl)- - 568/ 70 (Cl) 5 (5)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- ( 2car boxyet hyl - am no) - 1- (N-et h
yl - N- et hyl amigaogaranyly) et hyl | - benzi ni dazal e- di hydr ochl ordaie/ Btigd tba 55 %
of theory, 10 RE value: 0.54 (Reversed phase RP 8; nethanol /5% saline
solution = 1:1) C25H33N7G3 x 2 HC1 (479.59/552.59) mass spectrum (M+H) + -
480 15 Exanple 14 .
2-[4-(N—hexy|6%@@aﬁ@@ﬁ}F&WFdiﬁgyﬁﬁhenﬁlgﬂ%nonethyl]-lnethyl-5-[1-(2-ethoxyc
ar bonyl et hyl am no) - 1( di net hyl am-scar boaygb) - et hyl | - benzi m dazole 20 1.5 g
(2.8 mmol) of .o
2-(4-anidinophenylaninonethyI)Q'%%ﬁhyr-ggfi§%z-ég%éxycarbonyIethylanino)-l(
di et hyl am nocar bonyl ) - et hyl ] - benzi m dazol e- hydrochl ori de are di ssolved in
14 M water a 5 ety ahydr of 4r - j 0 Gndratyassi um -

car bonat e ‘Jéndrt%.lg an/(Zg mg%@%ﬁhﬁl?r%%%%@lg d stirred fo'in4
hours at anmbi dihemafpePata@LoXM TePHBNARATY IgH tH &S et vacuo the
residue is m @%Mﬁﬂbéﬁal]i%rﬁﬂmtdmlmjeﬁdmm&de with methyl ene
chloride. The _conbjned qr [ hases are 30 washed with a little water,
dried over na&ﬁ%ﬁqhn%ﬂw%%g?g Yoncent r at ed by evaporation. The crude
product is pum,fiaeluen siBbBcdrRgekrseduphagewrRPhsnethkykbeddnehl oride plus 2
to 7.5% et hanol ., The uni f.qrm fractjons are conbi ned, concentrated by
evaporati%a, &< %ﬁﬁf]%¢%§%ﬂ}th ﬁ@ ethyl acetate and mixed with

petrol eum et het, ,H,Ji®,ss8l RdHESr 1PR4 . §4€PPBR5P) | t ered, washed with petrol eum
et her and dried. 704, 4 - / EP99/ 04531 Yield: 0.8 g
C33HATN7~5 ( gr%fs. %@é&g{% : bMJr.PﬂSO 15:(;%) 5 mass spectrum Exanple 15 (43 %
of theory), 79)

Example 5

15
2—(4-amidinophenylaminomethyl)—1—methyl-5—[1—(pyrrolidin—
1-v1-carbonyl) -aminomethyl] -benzimidazole-hydrochloride

a. 5-(4-chlorophenyl) -imidazolidin-2,4-dione
20 15.0 g (0.11 mol) of 4-chlorobenzaldehyde, 51.3 g (0.53

mol) of ammonium carbonate and 7.6 g (0.12 mol) of
potassium cyanate are stirred in 150 ml water and 150 ml
methanol for 18 hours at 55° C. The solvent is distilled
off, the residue dissolved in water and extracted with

25 ethyl acetate. The combined organic extracts are dried and
concentrated by evaporation.
vield: 8.6 g (38 % of theory),
melting point: 215°C

30 b. 5-(4-chloro-3-nitro-phenyl)-imidazolidin-2,4-dione

Prepared analogously to Example la from 5-(4-
chlorophenyl) -imidazolidin-2,4-dione and fuming nitric
acid.
Yield: 52 % of theory,

35 R, value: 0.63 (silica gel; methylene chloride/methanol =

9:1)



(silica gel; methylene chloride/ethanol (MH+ - 622 (MtNa)' - 644 10

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- ( Net hoxycar bonyl net hyl car bonyl
- met hyl am no) - 2( pyrrol i di nocar bonyl ) - prop-2-yl ] -benzi m dazol ehydr ochl ori de
15 a. Methyl 2NQ £&MIGIEE phenyl ) - 3- hydr oxy62-1et hyl pr opi orRE®/ BB M 04531
1.6 nolar solution of n-butyllithiumin hexane (61 nmmol) are added dropw se
to a solution of 8.1 mM of 20 diisopropylamne (85 mmol) in 20 m

tetrahydrofuran af.cGo- Tﬁ%&&%&gﬂﬂ%ﬁm& %@ﬁé&l%@iae of met hyl
2- (4chl oro- phén opl ona rofuran 1s ded dropw se at
-78C. Fornal d é“an%fﬁs wky Bher f%‘tcﬁﬂtCPTé’T-’edb“tti%‘l?ﬁ%ﬂre at -20C for
3ﬁ m nut es. Afimrda%ﬁltuélradnlr]44d>lrbrﬁ Db Gt Tl ket Kb gicﬁﬁs;alnacmnxﬁl ﬁCId d
the m xture is extracted w.th, et acetate ani ¢ phases ar she
W thTIN sul phth ST Gt S oG et (Hb AT Tl gy DHEan
saline solsiti @mencth‘hrlmbmw dieggeisiadn isulvatade, fF:kﬂa:ereﬁie:qor:cmlnmtel s
purified on 3 S|I|ca el uting wiith, cycl ghexane/.et hyl ctte(

9:1; 4:1; 1. 1(%%d sﬁ 1% m‘—’luct'Teolgrgrﬁ1 éracc 1'l}/c’genrg:ragri:ee(%ob |(=‘ynecpame‘—’1 cohcen rat ed
by evapor ati omresMidiel:i9. wlsgsqw dfhrdwedrines ain ethwngl Revapamrated 25
(silica gel; Qﬁéf miﬁzltlrte.ﬁ!aﬁztéylw@cqﬁt@éfe135 s41c1t)10n Vﬁlo&_(%oa%d 95 -

PCT/ EP99/ 04531 2-(4 or 0- phenyl’) - 3- hydr oxy- 2 -propionic acid
Prepared anal §o@sty to Exanple 4 from net hyl

2- (4- chl of @phemd1)d 3-Indmaxyted etdy lchiy@apionat e and sodi um hydr oxi de
solution in ethanal . 5 Yield: 8630 of theory, RF value: 0.55 (silica gel;

et hyl acet at e/"teagl NENCH gl)aci al acetic acid) ¢

2- (4-chl oro-3-nitro-phenyl)-2-nmethyl -3-nitroxvl0 propionic acid Prepared
analogouslyt% Iellajro
2- (4-chl oroph : =Z-
Yi el d: 90% of St.le@r y(1%hed trimmgl )paiint4 - m@m&mﬁmmar(l@ﬂwdrcﬁﬂ )

d 2-(4-chj or o 3oLy, @wydl)ss%ﬂ@&ym %d“ﬁﬁr RMBULR AL Aeinh Ryanar ed
anal ogous y to Exanpl e from2-(4-chloro-3

ni t r o- phenyl ) 88hi t%fd?(ﬁé‘y he@dditignniof c'S ﬂlbll d(3hd BN drSfehl oric acid
i n dioxane. YiegliGtH8%m0ind ket ¥ . CPHDCEBNHMA125DH)i MRs SPAsr-um

%?zmiﬁ?’yf‘lﬁ%ﬁ%ﬂr@aﬁaqﬂi?ﬁ% LT -

aci d Then the mixture is diluted with 0.5 M potassium hydrogen

ro-N-tert. butvloxycarbon envlalanine

20 sulphate solution and extracted with ethyl acetate. The
combined organic extracts are dried and concentrated by
evaporation.

Yield: 6.3 g (100 % of theory),
R, value: 0.20 (silica gel; methylene chloride/methanol =

25 9:1)

e. 2-(4-chloro-3-nitro-phenyl) -2-
tert .butyloxycarbonvlamino-1- rrolidin-1-vl) ~ethanone

30 Prepared analogously to Example 1lc from 4-chloro-3-nitro-
N-tert.butyloxycarbonyl-phenylalanine, O-(benzotriazol-1-
yl) -N,N,N' ,N'-tetramethyluronium tetrafluoroborate,
pyrrolidine and N-ethyl-diisopropylamine in
tetrahydrofuran.

35 Yield: 68 % of theory,

melting point: 203°C



30 Prepared anal ogously to Exanple Ib from
2- (4-chl oro-3ni tro-phenyl) - 3- hydroxy-2-net hyl - propi oni ¢ acid and
Nrret hyl - benzyl am ne. Yield: 81% of theory, C BHZOCLN205 (344.37) 35 nmss
spectrum M- -w@d4elo/o0Wd40/ 01704 - 96 - PCG@¢EP99/ 04531 f. pCT/EP99/04531
2-[4- (N-benzyl - met hyl am no) - 3- ni tr o- phenyl ] - 2- net hyl - 3hydr oxy- 1-gvrrolidin-
1-yl - propan- 1-one Prepared anal ogously to Exanple Ic from 2-[4-(Nbenzyl 5
met hyl am no) - 3- ni t ro- phenyl | - 3- hydr oxy- 2- met hyl - propi oni ¢ acid and
N- net hyl - benzyl am ne. Yield: 96% of theory, C22H27N3~4 ( 3 9 7 . 4 8 ) nass
spectrum M+ -f 398 Q@-r(%mal)amlnoﬂaﬂng:ro phenyl) -2-

hgRy! oxy- 1

2-[4- (N-benzyledmt iyl
pyrrolldln 1-yT-propan- :

2- [ 4- (N-benzyl net hyl am no) - 3- ni tr o- phenyl ] - 2- et hyl - 3- hydr oxy- 1pyrrolidin-1
-yl - propans1- cmee iy 2D dHalsadmeral LE}?eﬂn_lgtPe M X etk G m%ﬁlémr ature
with 1.3 m (9.3 Ftl%ﬁoftrleteely mnejd? hen 27n1 (3.5 mmol ) of
met hanesul phorf{t 2y R \de dr %gﬂ'btd( ’E}ﬁ?ﬁ%képrb}f anigre- It {RYr 2o hidia- at
anbi ent t enperlatyir)e dttfmrmrecigrd ate Hydrameichd sseldicm. filtered and the
filtrate is cqQnac db oratlon The crude product is further
react ed wtho(}?eg[g ng}GSUHC%/fl :tg.‘ D¥Nield: 1.4 g (98% of theory) h.

2-[ 4- (N- benzyIR:nwahypkanPnd}- Isniltire- ghényb}/CIOtrekhyle&nhyﬂylaa:mtacuelﬁyrroIi
di n-1-yl - pgot gan-jl-one 30 A solution of 1.4 g (2.9 mmol) of

2-[4- (N-benzyl nmet hyI am no) - 3-ni tr o- phenyl ] - 2- net hyl - 3net hanesul phonyl oxy- 1-
pyrrolidin-1-yl-propan-1-one in 10 m dinethylfornmam de is conbined with 20
m of a 40% a@em(gwﬁ@ﬂ%mwl%%,{ﬁqtgi to 100C for 70 35

m nutes. After cooling._the reactiagn mxture IS corrbl ned wlth ice water and
extracted wit S IR SRR e SRV wershreE A er and
w th saline WO 00/01704 - 97 - PCT/ EP99/ 04531 soI ut| on, dr| ed over

I t b d duct
ari 1 ed bn sibeERiey SRR e RS A Ao 154 ‘ftzeitdﬂf ok
+ 1% cons. amPpmiidyx.o-Phenydi) -@r—rhefrttacbtutqu»@roar&mmmm-B concentrated
by evaporati oy, E‘/egiﬁiﬂﬂq gllf(@c}@ ‘Pfonteh%%dy"#gﬂ'%&i%’r’%n LA fatldd ca gel:

nmet hyl ene chl or| anol o conc
charcoal in methylene chloride/ethanol.

Yield: 100 % of theory,

20 R; value: 0.12 (silica gel; cyclohexane/ethyl acetate =
1:1)

h. 2-[4-methylamino-3- (4-
cyanophenylaminomethylcarbonylamino) -phenyl] -2-

25 tert.butyloxycarbonvlamino-1- (pyrrolidin-1-v1) -ethanone

Prepared analogously to Example 1lc from 2- (4-methylamino-
3-aminophenyl) -2-tert.butyloxycarbonylamino-1- (pyrrolidin-
1-yl) -ethanone, O- (benzotriazol-1-yl)-N,N,N',6N'-

30 tetramethyluronium tetrafluoroborate, 4-cyano-
phenylglycine and triethylamine in tetrahydrofuran.
Yield: 100 % of theory,
R, value: 0.50 (silica gel; methylene chloride/methanol =
9:1)

35



10 1.

2- [ 4- (benzyl - met hyl am no) - 3- ni tr o- phenyl ] - 2- net hyl 3- (N- net hoxycar bonyl net hy
| car bonyl - met hyl am no) - 1pyrrol i di n-1-yl - propan 1-one Prepared anal ogously
to Exanpl e 7dWOr O®/2Y7A4 N-benzyl 15 = - €7 PCT/EP99/04531
met hyl am no) - 3-ni t r o- phenyl ] - 2- net hyl - 3-

nmet hyl am no- 1pyrrolidi n-1-yl - propan-1-one and net hyl mal onate chlori de.
Yield: 84% of ; th@Qr ‘éﬁ\JHé% 1%@5106@61&1@ —QeImetQ{yIlyJS-aHeiﬁiﬂlQﬁlh?d&}I 9:1
+ ammnia ) 2 0 06 fl nass (MH- - 509
(MtNa) + - 5331z A N

nmet hoxycar bonyl net hyI car bonyl rret hyI am no) 1- pyrrol i di n- 1y| pr opan- 1- one

P d I I I |.d

2. (4 (- bonzy FRELRYCAATE 3 Ho.Soh SRATPLS. Ak 7oms 2| gt amino-
met hoxycar®onyl- dﬂt—lwlaampbmwllamenmmamw@)amq@whanmm m-phdnyprloan- 1- one
N e i e s et

value: 0.40 (siTica 1 +1% 35 conc. anmoni a)

CzoHaoNaCa C393.249 1w@§§t§§é@¥? M - 390 WD 00/01704 - 98 -

PCT/ EP99/ 04531{1Iéld 30 % of th

4-[ 2- ( 3- (N—nethoxycarbon | met h Icarbon - et am no))2-nethyl-1-pycrolidin

- 1-yl - propan- ffdﬁa%u?F]021?4 Egéﬁﬁﬁhgﬁi )mﬁﬁgﬁgﬁﬁ?h?%lSFggﬁgﬁﬁﬁ#ﬁg%&-nethyI

-ani li ne o Prepar.ed sanal ogously to Exanple |l e from

2- (4- met hyl am no3- am no- phenyl ) - 2- net hyl - 3- ( Nmet hoxycar bonyl net hyl car bonyl -

nmet hyl am no) - 1- pyrrol i di n- 1yl - propan- 1- one and

O (benzotri azdd.- 2—wmydmﬂuﬂﬂdﬂhenyhamﬂnnmﬁﬂhyhhﬂﬂﬁmﬁhHxﬁT&ﬁIbmroborate

4- cyanophenyl t.ri gt n di r@@qéy% MLl 95% of
g(%&?r% 3@ Sili caI%éIerI%B %“IIIIB%I }Ilq ano g

t heory, RF val acet ate/‘eth + 1% cons.
anmoni a) 15 1hvdrochlor1de

2- (4- Cyafﬁ)he e RITRI Mgk T8E Eéca[n&;(é\lq h@eearonyl met hyl car bonyl -
et hyl ani no) - 2(pyrroli |noc onyl) - pr op- 2-y en azol.e repar e

t hyl 2( i di I R 2- }J b E n?d Il<£0 P 3%? d
anal ogousl y t GYBESRNS® Wﬂethyl -methyl-5- pyrrolidin-1-

4-12- (3- ( Nnet I@g&mrﬁgn;g!mﬁidméu}mjﬂ%ﬂmi&tﬂ@dmﬁm@)@d ryrdxtdo Ldbpia r ol i1 di n-

1-yl - propan-1-0n 4- cyano nyl i t hyl car bonyl am no- N- net hyl -
niline in gl ac &Idz/g%rgIon&uért 2l I%II: 1rI LBHABY.
Yield: 27 % of theory,
20 C,,H,,N,O x HCl (405.50/441.96)

mass spectrum: (M+H)® = 406

-
H34

The following compounds are obtained analogously to
Example 5:

25
(1) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(pyrrolidin-1-yl-carbonyl) -N-acetyl-aminomethyl] -
benzimidazole-hydrochloride
Yield: 29 % of theory,

30 C,H,N,0, x HCl (447.54/484.54)

mass sgspectrum: (M+H)® = 448

(2) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

(pyrrolidin-1-yl-carbonyl) -N- (2-ethoxycarbonylethyl) -N-
35 methyl-aminomethyl] -benzimidazole-hydrochloride

Yield: 74 % of theory,

C,gH,,N,0, x HCl (519.65/556.11)



25 Yield: 47 %of theory, Rf value: 0.20 (silica gel; ethyl acetate/ethanol
= 9:1) C29H34N6~4 ( 53 0. 6 3 ) mass spectrum (MrH)"~ - 531 (MtNa)+ - 553
30 m

2- (4- am di nophenydotorvaeet hyl ) - 1- net hyl -5-6[81--( Net hoxycar bayt reed dw/f ges Honyl
- met hyl ami no) - 2(pyr rol i di nocar bonyl ) - prop-2-yl ] - benzi m dazol ehydrochl ori de
35 Prepared anal ogously to Exarrpl eig from

Chylammnoy o N8 ORPBEAAT: 9 S 55l et howyearbony ety car oy -

(pyrrolidinocarbonyl)-prop-2-yl]- ben2| m dazol e and hydr ochl oric

d/ t %_af I 0. 30
aci d/ ammoni um ggr gqn(%e%gh] Oﬁtﬁﬂg@qj t ﬁcﬁlnetf}@lol gf. n{ F?‘l val ue:

(silica gel; rrethle |aI acetic aC|d)
C30H39N7~4 X I-QBYr(IEPéJ}dG@/ an’lrgaarmlépéhmmowm)bpnyla@zWG)

526/ 3(31§ Cl)s 10 akhe omlthewi] NG FeRAWRGD 1 - yRiRIMed-iapral ogously to EX&WD' €
2- (4-ami di nopNefymofe Ofy IBReP¥et hyl - 5- [ 1( N- met hoxycar bonyl net hyl - et hy|
amno) -2 15 (pyMH,m,0di noeal boayl )spyeps 26y} | - benzi m dazol ehydrochl ori de
Yield: 89 % of atsgeor CtRf val Lli@ '{_ﬂ .35 (ﬁézersed phase RP 8; nethanol /5%
saline sol utiOR gpé 20™Cze 03 (519. 66/ 556. 11) nass spectrum
(MtH) + - 520 (M H+HCL) - - 554/@1+2B1)" (2)246.7

2- (4-am dj pophenyl am nonet hyl ) - 1- net hyl - 5-[ 1- (N25

et hoxycar bonyl net hyI car bonyl am no) - 2

(pyrrol i di nocdfBoryl{t-gid @Qﬂ}ﬂ&nb(é—ﬁﬂlr’ﬁod@f&%)aée‘ﬁ‘@tt@%"&‘dl'45% of

theory, Rf val(pgrr®12Qiksiil-haa g&lborathw @n@lcme(&ru Rt 1 thy )L %
et hyl acet at e) 0 CzQIl:g, N,, 04 x . &54%}@% 607 1) nmass spectrum
(M+H)+ - 548 efApnethyld -pengd -hyd

2- (4- am di noplsr&mlkiamsnor%eblfylthebﬁyet hyl -5-T 1( N- et hoxycar bonyl net hyl car bonyl

- met hyl ar’ggw) 2H( I}& Bet}pyﬁ&{ hyég,;n glgfg\ﬂ)p{% ) - prop-2-yl]-benzi m dazol e- hydro

chl ori de
mass spectrum: (M+H)® = 578

(M+Na)* = 600

(5) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

20 (pyrrolidin-1i-yl-carbonyl) -N-
(ethoxycarbonylmethylcarbonyl) -aminomethyl] -benzimidazole-
hydrochloride
Yield: 29 % of theory,

C,,H,,N,0, x HCl (519.60/556.06)
25 mass spectrum: (M+H)® = 520
(M+2 H)"™ = 260.7

(6) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

(pyrrolidin-1-yl-carbonyl) -N- (2-ethoxycarbonylethyl) -
30 aminomethyl] -benzimidazole-hydrochloride

Yield: 84 % of theory,

C,.H,N,0, x HCl (505.62/542.62)

mass spectrum: (M+H)® = 506

(M+2H) ™ = 253.7

35



WD 00/ 01704 - 100 - PCT/ EP99/ 04531 (4)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1( N- et hoxycar bonyl net hyl - et hyl a
m no) - 2- (N- net hyl - hbthylaninocarbonyl)-prop- 2-yl]-benzi m dazol e- hydrochl ori
de 5 (9) WO 00/01704 PCT/EP99/04531

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5. [1(N—ethoxycarbony|nethylcarbonyl
- met hyl am no) - 2( pi peri di nocar bonyl ) - prop- 2-yl ] - benzi m dazol ehydrochl ori de
10 (6)

2- (4- ani di nopEeRMRLE fonet hyl ) - 1- net hyl - 5- [1(N—ethoxycarbony|nethylsulphony
| - met hyl am no) - 2( pi peri di nocar bonyl ) - prop-2-yl]-benzi m dazol ehydrochl ori de
15 (7) C a .

2 (4- ani di nopteniA AR HHRABRATY IATARIRA ]('I\Tr?ett%xychpbbh T fnef%t ¥ bony
I-nethylanlnoyﬁﬁﬁqnﬂykdnhykkxaminnhH@ ¢pxnrdladqn{ﬁﬁwﬁTnamenxikmﬁnhYb]-
Yield: 72%of h1ib2Qd silica gel; nethyl ene
chl ori de/ et ha al acetic aci X
(547.66/607.71) mss spectrunl (MtH) + - 548 (M H)- - 546 25 (8)

2- (4- am di nophenyd am naied iyl 3 -rli-dved ey 1) 1-o 2eddio)ay-canpipb 1 2 1wl za4 bony|
anino)-2(pyrro[;d|nocarbonyl)-prop-2-y|]-benzinidazolehydrochloride 30 (9)
2- (4- ani di nopKERRSNi nonet hyl ) - 1- met hyl - 5- [ 1( et hoxycar bonyl net hyl sul phonyl a
m no) - 2( pyr r olici g Gar bﬁWﬂdmjn{g)mﬁ:-nylc] mimammmmmé et 35

chior de/ W hardl> = 4:2) 3500 88, Bidoi* L 10ifo Pt Epodk 63BIT o BRE™YR) 055

X HCl mass spebhmanhyI}iﬂ%ﬁhiﬁﬂfﬂﬁhiﬂ@4(quﬁa--AE%HI(4w¢m®ﬁute$0£t(i@§
2-(4-am di NOPRENY1AMNERE! Qié'alztloﬁ%h;zé'tu?e[%s( pBugkhagal oo 1) waidhyl car bon

yl am no) - 2( pyrrtol i'di nocarbonyl) - prop- enzi m dazol ehydrochl ori de 10
(11) The crystalline product 1s suctlon filtered, washed with

2- (4- am di nophgpdardeetivd ) - 1- met hyl - 5-[ 1( et hoxycar bonyl met hyl am no) - 2- (
pyrrolldlnocarbonyl) pr o 2 y ben2|é? azo}g di hydrochl oride Yield: 40% of
theory, 1%5czaHeig: & §#§§§ 6) mass spectrum (MrH)® - 520

(MtNa) + - 542 n(d\mdi@@)pom@&mj\mm"c - 554 20
R; value: 0.30 (silica gel; cyclohexane/ethyl acetate =

1:1)

20 b. 2-amino-2-(4-chloro-3-nitro-phenyl) -propionic acid
10.5 g (0.044 mol) of 5-(4-chloro-3-nitro-phenyl)-5-
methyl-imidazolidine-2,4-dione are refluxed in 200 ml
dioxane and 700 ml of 6N hydrochloric acid for 5 days. The

solution is concentrated by evaporation, the residue is
25 taken up in water and extracted with ethyl acetate. The
aqueous phase is concentrated by evaporation, mixed with
toluene and evaporated to dryness. The residue is
triturated with ether, suction filtered and dried.
Yield: 6.8 g (63 % of theory),
30 R; value: 0.24 (Reversed phase RP8, 5% saline

solution/methanocl = 1:1)

c. 2-tert.butyloxycarbonylamino-2-(4-chloro-3-nitro-

phenvl) -propionic acid

35
Prepared analogously to Example 5d from 2-amino-2-(4-
chloro-3-nitro-phenyl) -propionic acid, di-tert.butyl



Exanpl e 16 2-(4-am di nophenyl am nonet hyl ) - 1-net hyl -5-[125

(car boxynet hyl am no) - 1- (i soxazol i di n- 1-yl - car bonyl)

et hyl ] - benzi m dazol e- hydrochl ori de Prepared by hydrol ysis of

2- (4-am di nop |36 Ayet hyl ) 1- met hyl - 5- [y (et hoxycar bonysdetdpd a4z 1- (
i soxazolidin @?‘%_0?’[6‘_10& bonyl )-ethyl]- benz7ijgm dazol e- hydr ochl o/ti dega/rwt/iD th

sodi um hydr oxi de solution in ethanol. Yield: 90 % of theory, Rf value: 0.65
(Reversed phase RP 8; nethanol/5% saline solutjion = 3:2) 35 C24H29N., &4 X
HCL (479. 54/ 5PV OPRIRENA LS &S (Riqthamine gg AAREE 01704 - 102 -

PCT/ EP99/ 0453%1Ehes :f ol o0y na cxorpamdshedr®y)pr epar ed anal ogously to Exanple
16: (1) 2-(4-am di nophenyl am, ponet hyl.)) - 1-net -5-[1-(2.5
carboxyethylaﬁ%n&?lﬁg(iQo?&zéBFHFﬁ§%§yP%8§Fbg§§V)§%tﬁ%ﬁfﬂgnzinidazole-hydro
chloride (2) solution/methanol = 1:2)
2-(4-anidi§$phenylaninonethyl)-l-nethyl-5-[1(carboxynethy|anino)-l-(N—nethy
| - N-et hyl am nocar bonyl ) 10 et hyl ] - benzi m dazol e- hydrochl oride Yield: 93% of
theory, Rf valdie:2 04GR ersadl adeRy18; - dret hanol / 5% sal i ne sol ution =
1:1) CZQHBIN. (B X ASER DHRRA Adnd B 1RSI A - roparkife
(MCLl-H)- - 5

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- ( Ncar boxynet hyl - net hyl am no) - 2
- (pyrrolidi nogsy, d - gl y | do @il el azol feeahh F3-dr ochl ori de Yi el d:
89% of theory, al ue: 0.57 (Reversed a R 8, 't 159 | he

sol ution ¥04H9e?§¥¥§§§3f¥9? YA BT ¢ 7§§§5§ﬁr%£?ﬁg§§&g$§§é§ﬁ% ( M+H) +
- 506 (M+2H) +propiiah i(dviddig) o~ (betzbtriagol-1-yl) -N,N,N' ,N'-

2- (4-am di nophenyl_ am.nq )= 1- - : 34 -
(carboxynethylé%%ﬁﬁ%%géggﬁégg%ﬁﬁfﬁ%ﬁ%ﬁ%%ﬁéﬁﬁgu (ﬁ?ﬁ)E¥§Eﬁkﬁ%%??b%%§iﬂ1dazol
e- hydrochl or i deethiydlnbr 909 oie tirectimetriy Vg Ramyes (Reversed phase RP 8;
met hanol /50 sa}ijdye; s 4itd e T Ke Sy,

15 R; value: 0.11 (silica gel; cyclohexane/ethyl acetate =
1:1)

e. 2-(4-methylamino-3-nitro-phenyl) -2-
tert .butvloxvcarbonylamino-1- (pyrrolidin-1-yl) -propanone

20
Prepared analogously to Example 1b from 2-(4-chloro-3-
nitro—phenyl)—2-tert.butyloxycarbonylamino—l—(pyrrolidin-
1-yl) -propanone and methylamine solution in

dimethylformamide at 160°C.
25 R, value: 0.79 (silica gel; ethyl acetate/ethanol = 9:1)

f. 2-(4-methylamino-3-amino-phenyl) -2-
tert .butvloxycarbonvlamino-1-pyrrolidin-1-yl-propanone

30 Prepared analogously to Example 1d from 2-(4-methylamino-
3-nitro-phenyl) -2-tert.butyloxycarbonylamino-1-
(pyrrolidin-1-yl) -propanone and palladium on activated
charcoal/hydrogen in methanol.

Yield: 100 % of theory,
35 R, value: 0.63 (silica gel; ethyl acetate/ethanol = 9:1)



35 C2.,H33N.,04 x HO (519.61/556.06) mass spectrum (MrH)+ - 520 (MH)- -
518 WO 00/01704 - 103 - PCT/ EP99/ 04531 (5)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1( N- car boxynet hyl - met hyl am no) - 2
- (N-et hyl met hyk@ng opgasdonyl ) - prop-2-yl | - bgpzim dazole 5 hy?@pggbgrpg§3ﬁ6)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1( N- car boxynet hyl car on§ - nmet hyl
am no) - 2- (N- et hyl net hyl am nocar bonyl ) - prop-2-yl ] - benzi m dazol e 10

hydrochl oride (7

cyanapheny

dhlH
Sa>

2- (4- am di nopheny iyai iRy LREes RERYY.ear bonyl - met hyl
am no) - 2( pi perg¢ah oyl i ) - Pheopy Pl v ] £ denzbat degeyed bbby gl gabheride (8)
2- (4-am di noph Ig@iﬂgqggfyli-}-qgth I-g-[l(N-carboxynEthyIsuIphonyl-nethy
| am no) - 2( pi p = s =benzi m dazol e20 hydrochl oride (9)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5- [ 1( car boxynet hyl am no) - 1- (pi peri d

 nocarbonyk) - Sbtuddhes s dazalerpyds opt @il ge 2ok 4 (I Oy I hgeRY.

val ue: 0.40 (Reversed phase net hano Yo sal 1 ne sol ution

CasH33N. , (B (4RemsIhenyl hedsteapedtitydoxypayhonykapino-ImH) - - 490
(10) 2-(4-am djhephenyd am Fapdnded hYd - Boddzdriazol-1-v1) -

e i R O bbbl 2o =
ydrochl ori de ! < > ,

2- (4- ami di nophsgrat e hereidydnd IN ity o f SH BT e xyrred hyd Shy PheAyaaiaao) - 2

-(pyrrolidinocar yl)prop-2-wl ] - benzi m dazol e- hydrochl oride 5 (12)

2- (4- ani d?%opﬁ"gineao‘gm%ﬁn‘iet%%%lfielﬁrﬁé't hyl - 5- [ 1( oar boxynet hyl ani no) - 1- ( di et hyl
am nocar bonyl Reevh}lEbefzi4fi deidlicahgeioclkitbyildaec¥telte:) 70% of theory, Rf
val ue: 0.50 (Reversed phase RP 8; nethanol/5% saline 10 solution = 1:1)
Cz5H33N., 3 (479.59/516.05) nmass spectrum (MrH)+ - 480 (MH- - 478

(M H+HCL) - - QHAJ%HK#(qxangﬁenylamlnomethyl)—1—methyl—5—[1—

(N-tert.butyloxycarbonylamino) -1- (pyrrolidin-1-yl-

15 carbonvl) -ethyl] -benzimidazole

Prepared analogously to Example 1f from 2-[4-methylamino-

3-(4-cyanophenylaminomethylcarbonylamino) -phenyl] -2-

tert.butyloxycarbonylamino-1- (pyrrolidin-1-yl) -propanone
20 and glacial acetic acid.

Yield: 60 % of theory,

R value: 0.37 (silica gel; ethyl acetate)

i. 2-(4-cyanophenylaminomethyl)-1-methyl-5-[1-amino-1-
25 (pyrrolidin-1-yl-carbonyl) -ethyl] -benzimidazole

1.3 g (2.3 mmol) of 2-(4-cyanophenylaminomethyl)-1-methyl-
5-[1- (N-tert.butyloxycarbonylamino) -1- (pyrrolidin-1-yl1-
carbonyl) -ethyl] -benzimidazole are dissolved in 20 ml

30 dioxane and, after the addition of 40 ml of semiconc.
hydrochloric acid, stirred for two hours at ambient
temperature. The solution is mixed with ice, made alkaline
with ammonia and extracted with ethyl acetate. The
combined organic extracts are dried and concentrated by

35 evaporation.
Yield: 0.9 g (98 % of theory),
R, value: 0.14 (silica gel; ethyl acetate/ethanol = 9:1)



(13)
2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1( car boxynet hyl am no) - 2- (pyrrol i
di nocar bonyl ) - prop- 2-yl ] benzi m dazol e-di hydrochl oride 20 Yield: 22 % of
theory, Rf valwe:0Q/607¢Reversed phase RP 82 5% sal i ne sol ptTpppospbhsnel =
1:1) C26H33N7~3 x 2 HCl (491.60/564.51) mass spectrum (MH)+ - 492 25
(MH)- - 490 (14)

2- (4-am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- (N- car boxynet hyl - net hyl am no) -
1- (pyrrolidinocarbonyl)-ethyl] 30 benzi m dazol e-di hydrochl ori de Rf val ue:
0.48 (Rever sed<ph%s@m@omemlamn@mmybhf1ﬂe¢mmb+5 [B: Py- C26H33N~-OB X
2 HCl (491. 60/e‘3(_6f§o M) 1+ 4

00/ 01704 - 105 - /EP99/’64531 ()Lljgg)‘m£ - tpfrothaldt fhyi - car%’onyi/P

2- (4- am di nopherytar DRI , pyl & C -(pyrr
ol i di nocar bonyl ) - et hyI ] benzi m dazol e- d| hydr ochl or| de 5 Y| eI d: 82 % of

?rgt?ﬁ;%ol Rf: vaI(;J 4&9 ﬁsﬁeverf ﬁg & 5% so hI .OI’I de SO )l[.l';l (r)nn/(l\/Hrl-l)

- 506 10 ExamMQ;mMﬂ -5- [l amlno 1- pyrrolldln 1- yl carbonyl -ethyl] -

2-[4- (N-phenyl Q@) oye ,% xycar bo
nyl met hyl am no 1 pyrrol l de i nocar ony(?) {tyyl e néIcIaaz%c% "’(%QP e
suspensi on of aﬂdftLtglC(IQ of4 GubInl of2 77 mmol) of ethyl acrylate stirred

(4ami di nophenyd 3 NOTRIIYE )atl -98hy ma- @%ﬁ%temxxgamgexgﬁ%hh&'f% Eaa; thie( PYT

rolidi nocarbonyl) 20 ethyl]-benzim dazol e-di hydrochloride in

N- et hyl di i soprEGFRAGHR ne Fitram %Oﬁnmmw%r%% gesl cpithia Witth 1.5 ¢
(6 mmol ) of 4nmdﬂﬂm@>dhltwm/t@:haaﬁm st2@: clgag saltion is formed by
heat i ng. After 2 &P the lut i o(r} is concentrated by evaporation
in 25 vacuo, aflt ooljl nggt rescf ‘ssol ved i n dichl oronet hane and
purified on siR:i valgel:, OeRét i( ﬁglﬁcasgew t etdydhbhorbateliahbanbat er swilt)h

di chl or ongt hane/ et hanol (50:1, 25:1, 18:1). The uniformfractions are
conbi ned, concentrated by evaporation, triturated with water, 30 suction

filtered and dri &t (4viagi@impphenylagwinsmethadh )l -mrit hydl Fe- [10- B (3 | i ca
gel ; nethyl en%t@ﬁi:@fda‘?&fcﬁiﬁ%&@lyﬂ Ja?u@o]%ﬁ%%}%ﬂl(dl@l 4 R1-EPordAL yBSS

spectrum M+
P ( H)hvl] %eé%l&wgazole hydrochloride

20 Prepared analogously to Example 1g from 2-(4-
cyanophenylaminomethyl) -1-methyl-5-[1- [N- (2-
ethoxycarbonylethyl) ~amino] -1- (pyrrolidin-1-yl-carbonyl) -
ethyl] -benzimidazole and hydrochloric acid/ammonium
carbonate in ethanol.

25 Yield: 96 % of theory,

C,¢H,,N.O, x HC1 (519.65/556.11)
mass spectrum: (M+H)® = 520
(M+Na)* = 542

30 The following compounds are obtained analogously to
Example 6:

(1) 2-(4-amidinophenylaminomethyl) ~-1-methyl-5-[1-(3-

ethoxycarbonylpropionylamino) -1-ethoxycarbonyl-ethyl] -
35 Dbenzimidazole-hydrochloride

Yield: 69 % of theory,

C,,H,,N,O, x HCl (522.62/555.08)



WO 00/ 01704 - 106 - PCT/EP99/04531 (MH)- - 608 The foll owi ng conpounds are
obt ai ned anal ogously to Exanples 14 and 17: 5 (1)
2- [ 4- (N-n- hexyl oxycar bonyl ani di no) - phenyl ani nonet hyl ] 1- net hyl - 5-[ 1- (et hoxyc
ar bonyl met hyl g ny fok(4d r ol i di nocar bonyl )zethyl ] - benzi m o[a@p}m:g@)ed)d5353%
of theory, 10 Kf vaI ue: 0.35 (silica gel; methylene chloride/ethanol 9:1)
C34HQ ,N~05 ( 6 33 . 7 9 ) nmass spectrum (MNa)+ - 656 (MH- - 632 15
(2) .
2-[ 4- (N n- oct W& SRBIHHSN diYid)- phenyT aifhomet hyl ] 1- et hyl - 5- [ 1- (et hoxyc
ar bonyl net hyl am no) - 1( pyrrol i diMwaeNDohy+ )223 hyl | - benzi m dazol e Yiel d: 46%
of theory, 20 Rf value: 0.43 (silica gel; nethylene chloride/ethanol 9:1)
C36HSIN7~5 ( 661 . 84 ) nmmss spectrum (N%hb)+ - 684 (MH- - 660 25 (3)
2-[4- (N-n- hexyamxmfmwdmmmmmmmmmgtmmth 5- [ 1( et hoxy
car bonyl nmet hyl I:l}&ﬂ)’] 1oyl 1 bz Fa & (4)
2-[4-(N-n- %cty xyc %ﬁ#ﬁ?@%&%ﬁrn% phenylaﬁ%ﬁgg%tﬁgl 1-nntﬁ€%?%-[%?%nethoxy
carbonylnethWQﬁﬁbRﬂ¥h(1%ﬁhXﬂh &tAYR ¥%®azol e Yiel d: 32%
of theory, 35 ReMid ugs D.2F t(}f@édf a gel rret hyI ene chl ori de/ et hanol = 9:1)
WO 00/ 01704 - 107 - PCT/ EP99/ 3 HA9N(?~5 64 7 . 82 ) mmss spectrum
('VH‘Na)"‘ _ 670({@ .1 4 X6H§? g%% %4%? ? 7

mass spectrum: (M+H)® = 534

10 (M+Na) * 556

(3) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(3-
ethoxycarbonylpropionylamino) -1- (pyrrolidin-1-yl-
carbonyl) -ethyl] -benzimidazole-hydrochloride
15 Yield: 20 % of theory,
C,,H,,N,0, x HCl (547.66/584.12)
mass spectrum: (M+H)"® = 548
(M+H+Na)*™ = 285.7

20 (4) 2-[4-amidinophenyl-N- (2-ethoxycarbonylethyl) -
aminomethyl] -1-methyl-5- [1-dimethylamino-1- (pyrrolidin-1-
yl-carbonyl)—ethyl]—benzimidazole-hydrochloride
Yield: 91 % of theory,

C,H,,N,0, x HCl (547.71/584.17)

25 mass spectrum: (M+H)' = 548

(M-H) " = 546

(5) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(2-

ethoxycarbonylethylamino) -1- (dimethylaminocarbonyl) -
30 ethyl]-benzimidazole-hydrochloride

Yield: 40 % of theory,

R, value: 0.60 (Reversed phase RP 8; 5% saline

solution/methanol = 1/1)

C,cH,.N,0, x HCl (493.63/530.08)
35 mass spectrum: (M+H)® = 494

(M-H+2HCl) = 564/566/568 (Cl,)



5 (5)

2- [ 4- (N-n- hexyl oxycar bonyl am di no) - phenyl am nonet hyl ] 1- net hyl - 5-[ 1- (N- et hox
ycar bonyl met hyl car bonyl net hyl am no) - 2- (pyrrol i di nocar bonyl ) - prop 2-yl ] benzi
m dazol e Yi el O BB%0Af7heory, 10 Rf val-ué4 0. 60 (silica GET/ERATA4EL

chl oride/ ethanol 9:1) C3~HsIN.,Os (689.85) nmass spectrum (MH)+ - 690
(MH- - 688) 15 (MtNa)' - 712 (IVHrHC1 H) - 724/26 (C1) (6)

2- [ 4- (N- n- oct ylagx earh ol g iHI HeR) ety 1m3th 5-[1 20
(N- et hoxycar bonyl nmet hyl car bonyl - met hyI am no pyr.r.ol.i di nocar bon lr? pr op- 2-
yl ] - benzi m daZéitd qgwparbonylmethylamlno pyr olidin- 1 -yl-carbonyl

2-[4-(N-n- heX)élt qar]dé@ft\fdnﬁraabdl@) }ﬁ}%ﬁ@dkﬂmﬂ@&t hyl ] 1- net hyl - 5-[ 1- (N- et ho
xycar bonyl net

h baq
net hyl am no) - flfga jycﬁ ﬁ% SHESH ) - prop- 2- yl | benzi ni dazol e Yiel d: 21% of

t heory, Rfs vaIRquaﬂ)uSS 054D| ¢aipeba gelhymenbytkher ctébeibainktbanpl3e

C36H4ON. , 06 vehher Flieoet Hafubcant
( MFHCL- H) - _( 5726 (Cﬂf; igfgﬁﬁﬁfﬁgnadﬁgwﬁ ( )
2-[4-(N-n-oct3ﬂ2 FeylE4&% bsniCla @IEn@?éﬁéﬁyPﬁ}n nonet hyl )-1-methyl -5-[1- (N WO

00/ 01704 - :|.0§1 éagy D45 :M_,_ = 506
nmet hoxycar bonyl rret hyl car bonyl rret hyI am no) 2- (pyrrolidinocar bonyl) - prop-2-yl
] - benzi m dazol e (9) 2-[4-(N phenyl carbonyl am di no) - phenyl am nonet hyI ]-15
Eret hyl - | Sdid. ( ety hoxy@ardaral st rﬁéﬁ@))onﬂel thyl) -1- methj)?l sh- [1-(2 -

pyrrolidi nocarbon zi_m.dazol e 34% of theory. val ue:
0.55 (silica §& %Mﬁéﬁ'&% BiG (7R3 h&h_o ?tclil}il/%ammma) | O
C33H3~N., A ( n=ethylaflnogwmdsogpoctatingl 1(-Wdd)zimi o (evingrochlgigi d€ 0)
2-[4- (N-i soprquyloxycar kony qmecht%) 15 phenyl am nonet hyl ] -1-nmet hyl -5-[1- (N

R, value: 0.44 (silica gel; methylene chloride/ethanol =

15 9:1)
C,.H,,N,0, x HC1l (507.64/544.14)
mass spectrum: (M+H)® = 508
(M+Cl)" = 542/4 (Cl)

20 (8) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(methoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole-hydrochloride
Yield: 99 % of theory,

R, value: 0.21 (silica gel; methylene chloride/methanol =

25 4:1 + 1 % glacial acetic acid)

C,eH,N,0, x HCl (491.60/528.05)

mass spectrum: (M+H)"® = 492
(M-H+HCl) = 526/8 (Cl)
(M-H+2HCl) = 562/4/8 (Cl,)

30
(9) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1- (N, N-
bis (ethoxycarbonylmethyl)amino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole-hydrochloride
Yield: 65 % of theory,

35 R, value: 0.35 (silica gel; methylene chloride/methanol =
4:1 + 1 % glacial acetic acid)
C,,H,,N,0, x HCl (591.72/628.17)



et hoxycar bonyl net hyl car bonyl - net hyl am no) 2- (pyrrol i di nocar bonyl ) - prop-2-yl ]
-benzi m dazol e Yield: 66% of theory, Rf value: 0.45 (silica gel; nethylene
chl ori de/ et hanol 20 9:1) C34H4A5N706 ( 647 . 77 ) mass spectrum (M-H)+ -

648 (MH- - G4 ({) wo’% - 670 25 (11) _ 95 - PCT/EP99/04531

2-[ 4- (N- phenyl car bonyl am di no) - phenyl am nonet hyl ] - 1net hyl - 5- [ 1- (N- et hoxycar
bonyl et hyl car bonyl - et hyl am no) 2- (pyrrol i di nocar bonyl) - prop-2-yl]-benzimd
azole Yield: 23%of theory, 30 Rf value: 0.45 (silica gel; nethylene

chl ori de/ et hafiss spegten: 1dktHIcs (6 6 392 7 9 ) mass spectrum (M-H) +
- 666 (MH)- - 664 35 (MtNa)' MG8cIMH+CLED6/87Q012 (Cl) WO 00/ 01704 -

| 09 - PCT/ EP99/ 04531 (12) ]

2- [ 4- (N- phenyl car bonyl am di no) (%H%W%]n)i nﬁmgtsﬁ%l‘lff n‘&lhiu -5-[1- (N-met hoxyca

r bonyl met hyl car bonyl net hyl am no) - 2- (pyrrol i di nocar bonyl)-prop-2-yl]5
benzi m dazple Yield;, p7a of ;1 v, 000 (silica gel,_ nethyl ene
chloridel/e han(éoe)ngl) P&@Hﬁu&@{‘%’nﬁml‘?‘gfﬁh‘% %&s@éésﬂﬁ)‘\g%t?u% (I\/Hng/' -
652 (M H) - - 6G60HoveNgrboneiee ghiyg)amiga)-{IN:- hisrrasokydar bbriyd am di no) 15

phenyl am nomethyldsriketdwiy Br IdedMN midazole-hydrochloride
met hoxycar bonyl met hyl car bonyl - met hyl am no) 2- (pyrrol i di nocarbonyl ) - prop-2-yl
] - benzi ni dazol e e4di P£% MhotdtedMeory, Rf val ue: 0.50 (silica gel: methylene

chl ori de/ et hangl v3Qu8:: 1) .634HkeNéDBed Phase RP B ;a2 hapedt/semsalihd) + -
648 (MH- - 6 (M:tNa)+ - 670 25 (M H+HC1)- - 682/4 (Cl) (14)

2-[ 4- (N elfiyl (ﬁggld"a‘}’tﬁfhy’l am 4 no) - phenyl ami nonet hyl ] 1- net hyl - 5- 1- (N- et hoxyc
ar bonyl net hyl aggignyd, met HZllartbnad). 627/6p%r.06) i di nocar bonyl ) - prop-2-yl]30

ben2|nldazolemass spectrum: (M+H)® = 508

(11) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(2-
15 ethoxycarbonyl-ethylamino)-1- (isoxazolidin-1-yl-carbonyl) -
ethyl] -benzimidazole-hydrochloride

(12) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1~ (N-methyl-N-

20 ethylaminocarbonyl) -ethyl] -benzimidazole-dihydrochloride
Yield: 58% of theory,
R; value: 0.70 (Reversed phase RP 8; methanol/5% saline
solution = 3:2)
C,eH,N,0, X 2 HCl (493.62/566.52)

25 mass spectrum: (M+H)" = 494

(M+HC1-H) "~ 528/30 (Cl1)

(13) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-((N,N-
di- (ethoxycarbonylmethyl) -amino) -1- (N-methyl-N-

30 ethylaminocarbonyl)-ethyl]-benzimidazole-dihydrochloride
Yield: 30% of theory,
R, value: 0.40 (Reversed phase RP 8; methanol/5% saline
solution = 3:2)
C,oH,N,0, x 2 HCl (579.71/652.62)

35 mass spectrum: (M+H)' = 580

(M-H)" = 578



Yield: 54% of theory, Rf value: 0.40 (silica gel; nethylene

chl ori de/ ethanol 9:1) C33H43N7~6 ( 6 3 3 . 7 5 ) 35 mass spectrum (MH)+ -
634 (MH- - 632 (MtNa)+ - 656 WD 00/01704 - 110 - PCT/ EP99/ 04531 (15)
2-[4- (N-et hyl C m di no) - phenyl am nonet hyl ] 1- net hy] - % = oxy
carbonylnethyﬁ?%r dﬁ@?%%?hylanino)-2-(pyrr2€idinocarbonyl)é%f% §%§2$?§5T
benzi m dazole Yield: 53%of theory, Rf value: 0.45 (silica gel; nethylene
chl oride/ ethanol 9:1) C32HQLN.,Gs ( 619 . 72 ) 10 mass spectrum (MH)' -
620 (MH)- - 618 (MtNa)+ - 642 (16) 2-[4-(N-pyridin-3-yl-carbonyl am di no) 15
phenyl am nonet -1-pethyl 55-1 1- (N . 1l e
ethoxycarbonylE%%%y%cg?H%ﬁ@?%?éﬁ?é&%&ﬁ?&ﬁ?ﬂ?%@¥+%I}CW%%%%&b%n§+)-prop-2-y|]
- benzi m dazol elef ledxlycadBsomy L ey lamRio val upigedbd indtaxomel ) -aehh¥] ene
chl ori de/ et ha = : Q%ﬁﬁﬁ%Nﬁﬂ% 6 . 7 8 ) mass spectrum (MH)-
_ 665 (M-Na) +r¥%28’9'%(2)%§§%z Srfad

2- [ 4- (N- n- But Wisdarbdnydantzr ey phenyl am nonet hyl | - 1- met hyl - 5- [ 1( et hoxyca
rbonyl met hyl arg n@hil=(:PYr. 60l i(@eRecatioppaket Ry J-;barzhEndazele Yiald 52%

of theory, 30 val ue: 0.4% (silica gel; methylene chloride/ethanol 9:1)
C32H43N70E ( BUB-UEIAP )= iis®) spectrum (MrH)+ - 606 (MrNa)+ - 628 35 (M H)
- 604 C,H,;;N,0, x 2 HCl (519.65/592.75)
mass spectrum: (M+H)" = 520
10 (M-H+HCl)~ = 534/6 (Cl)
(M-H+2HC1) = 590/2/4 (Cl2)

(15) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

(ethoxycarbonylmethylamino) -1- (diethylaminocarbonyl) -
15 ethyl] -benzimidazole-dihydrochloride

Yield: 88% of theory,

R, value: 0.60 (Reversed phase RP 8; methanol/5% saline

solution = 3:2)

C,.H,, N, O, x 2 HCl (507.64/580.56)
20 Mass spectrum: (M+H)® = 508

(M-H+2HC1) "~ 578/580/582 (C1,)

(16) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

(ethoxycarbonylmethyl-methylamino) -1- (pyrrolidin-1-yl-
25 carbonyl) -ethyl] -benzimidazole-dihydrochloride

Yield: 46 % of theory,

R, value: 0.43 (silica gel; methylene chloride/methanol =

4:1 + 1% glacial acetic acid)

C,eH,N,0, x 2 HCl (519.65/592.56)
30 mass spectrum: (M+H)" = 520

(M+C1) " 554/6 (Cl)

(17) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(tetrazol-5-yl-methylamino) -1- (pyrrolidin-1-yl-carbonyl) -
35 ethyl]-benzimidazole-dihydrochloride



WD 00/01704 - 111 - PCT/ EP99/ 04531 (18)

2- [ 4- (N- et hyl oxycar bonyl am di no) - phenyl am nonet hyl | 1- net hyl - 5-[ 1- (et hoxycar

Pﬁnylnetgyk?nlnﬁ)-l(ai%%ozld:nocarbonyl)-ethyl]-benzinidazole Yi el d: 300 of
eory, : silica gel; nethkyl ene chloride/ eidygmdo P\

ggl—l?ig)?% (5\7@. é@)/omass spectrum (MtH)' - 578 (MtNa)' - 600 1099?/&&%3_1_

2-[ 4- (N-benzyl oxycar bonyl am di no) - phenyl am nonet hyl ] 1- net.hyl - 5-[ 1- (et hoxyca

r bonyl net hyl arfili§d) 21((WWQW%¥%¥YH@WWF@WH)-’H€%‘Eﬁ’daé%o @E&? \((i el d: Y

%?ng Nt hggr &ggb%c ) 4 Dor 15 ropyliatd r@g -1 -Netyinlcariel ieh 1o lde/satiamal ) -9: 1)

L, O C639.  mass, spect rum . .( Mk - .6 20 (MH- - 638 (20)

2-[4- (N-pyri digfrhgdy] b@é’@d&ﬁﬂ%ﬁlﬁ W&f@ﬂ%ﬁr&?ﬁet hyl ] - 1- met hyl - 5- [ 1( et hox

gzg/r g?n%/lhrret hyeligfl]dnol) 9k (%py:rzfr adhegirmygcar bonyl ) 25 et hyl ] - benzi m dazol e Yi el d:
0 eory al ue; LL ~=ChBYk.a n Ind 1

C33H38N8~4g( &o"?yva-)oﬁggsqgéi%%%é% gﬁk‘/ﬁﬁ) ‘;‘@-beﬂ‘g%%&(ﬁﬁ%g? ?Ia%ggé :

(M HCOO) - - 6kbliZion = 1:1)

2-[ 4- (N-acet oxynethy oxysapponykagi ggngdpheny! am nonmet hyl |- 1-met hyl -5-[1 35

(et hoxycar bonyFhet hyP am nogl- 1- E pérj ol ?di nocar bonyl ) et hyi | - benzi ni )d/azol Ea

Yi el d: ~ 42% of massoEpeCt N 0MFI04 - 1127 23BCT/ EP99/ 04531 Rf val ue: 0. 44

9:1) (silica gel; nethylene chloride/ethanol C31H39N7O75 1 621 . 0 9 )

mass spect(r)um (MkNa) + - 644 5 (MH- - 620 (22)

2-[4- (N- (292, 2-trichl oroet hyl oxycar bonyl ) - ani di no) phenyl ami nonet hyl ] - 1- et h

yl - 5-[ 1( et hoxymaitparyl7ret hyl am no) - 1- (pyrrol i di nocar bonyl ) 10

et hyl ] - benzi m dazol e

2- (4-amidinophenylaminomethyl) -1-methyl-5-[1- [N-
cyclopentyl—N—(3—ethoxycarbonylpropionyl)—
15 amino]cyclopropyll -benzimidazole-hydrochloride

a. 4—((1—tert.butyloxycarbonylamino)cyclopropyl)-2—nitro-

N-methyl-aniline

20 15.0 g (63.5 mmol) of 4- ((1-carboxy)cyclopropyl) -2-nitro-
N-methyl-aniline and 17.6 ml (127 mmol) of triethylamine
are dissolved in 250 ml of dichloromethane and 8.3 g (76
mmol) of ethyl chloroformate are added at 0°c. After one
hour at ambient temperature 0.75 g tetrabutylammonium

25 bromide are added. Then a solution of 6.3 g (96 mmol) of
godium azide in 20 ml water is added dropwise. After one
hour at 0°C the solution is diluted with water and
extracted with ethyl acetate. The organic extracts are
dried and concentrated by evaporation. The residue is

30 dissolved in 200 ml tert.butanol and refluxed for two
hours. The solvent is concentrated by evaporation, the
residue chromatographed on silica gel and eluted with
methylene chloride.
Yield: 15.5 g (77 % of theory),

35 R, value: 0.83 (silica gel; methylene chloride/methanocl =

9.5:0.5)



Yield: 73%of theory, Rf value: 0.54 (silica gel; nethylene

chl ori de/ et hanol 9:1) C30H36C13N7C6 ( 6 81 ) 15 mass spectrum M -

679/ 81/ 3 (ClS) (MtNa) + - 702/4/6 (C13) (MH - - 678/80/2 (C13) Exanple 18
20 0 00/01704 78 PCT/EP99/04531
2-[4-(N-n- octyloxycarbonylanldlno) phenylanlnonethyl] 1nethy| 5-[1- (car boxy
nmet hyl am no) - 1- (pyrroI|d|nocarbonyl)ethyl] benzi m dazol e 25 A sol ution of
0.2 g (0.3 nmol) : g

2-[4- (N noctyboxﬁca{r(ﬂdﬁyfflléﬁ)dﬁyﬁd)omé’mll afiPdEeT e AR LEner et hoxyca
rbonyl met hyl amhagbcki@avdeol i di nocarbonyl ) et hyl | - benzi mi dazole in 3
tetrahydrofuran and 2.5 mM ethanol is mxed with 1.1 m of 1N sodium

hydr oxi de 30 solution and stirred for 4 hours at anbient tenperature. The
reacti on m xtusesi g d@nmmmcat)edfbyi -eV@pdreatti . g taldxywasbeey lentina) n of
IN hydrochl oric ac un t r ) ops
of ammoni a (35@)5ilL P%é’?&é \%\ﬁ‘g:}e%ua](s)rq%g@fo ‘?1’111[1'1 n%%egtr%ics%gl%d: Jirg 5
formed. 35 Afmér ethensd| jathdf Giomad ab@éncs reeilignier efichénd | trate is

combined wi thgl m-o0f £bNNYRIENIQr iamAeHt atre ys1eMaporiad i on
with the addition of M0 00/ 01704 - 113 - PCT/ Epgglot\%gl Iuene The

residue is tridgtdtd@dnalf addtoresigdie itdi mated o't tion

di et hyl et her qadﬂ@yéajaﬁﬂ(aﬂieda 1 g (50%of theory), Rf value. 0.35

(Reversed hase RP 8; rre,th /5%saI|ne 5 solution = 2:1) C34H4~N~-Cs ( 6 3
7 9 )t 10l T&d&bt Ofm® (‘%T&oh Y834 (M+H+Na)" - 328.5 10 Exanple 19

2 [ 4- (N—hydroxgaﬂaduee)OphenysahnqangehylmenhyéehylCBlPIQQBHm%gEanQényIneth

yl am no) - 1- (pﬁrrolldfnocarbonyl)ethyl] benzi m dazol e 15 A suspension of 0.6

g (1.2 mmol)

2- (4cyanophenyl am nonet hyl ) - 1- net hyl - 5- [1(ethoxycarbony|nethylanlno)-l-(pyr

rol i di nocar bonyl ),ethyl ] ang' ) | 41 gl- j:hﬂﬂﬁgukmMé&h .47 g

20 (7.8 WWD|)Qbf nylamlggﬁﬁ} (ﬁﬂﬁﬁgw e and 5 g (3 nnDI) ofﬁl

sodi um cakbonaig ;M OHH-5- —the—+estdue i s

filtered off, the f||trate IS concentrated by evaporatlon and taken up in

water. After Xt ractl(njg t cel)vm I d'[c(h_Ll qQrane %oﬂﬁ%ﬁqniﬂ-'}ﬁdcro N-

methyl-aniline-hydrochloride are dissolved in 500 ml of

tetrahydrofuran and after the addition of 4.1 g (0.05 mol)
20 of cyclopentanone and 3.2 ml of glacial acetic acid, 13.6
g (0.064 mol) of sodium triacetoxyborohydride are added
batchwise under a nitrogen atmosphere. After 16 hours at
ambient temperature, the mixture is diluted with sodium
hydrogen carbonate solution and extracted with ethyl
25 acetate. The organic extracts are dried and concentrated
by evaporation. The residue is chromatographed on silica
gel and eluted with ethyl acetate/cyclohexane (1:1).
Yield: 10.8 g (80 % of theory)
R, value: 0.56 (silica gel; methylene chloride/methanol
30 9.5:0.5)

d. 4-[1-(N-(3-ethoxycarbonylpropionyl) -N-cyclopentyl-
amino) cyclopropyl] -2-nitro-N-methyl-aniline

35 1.0 g (3.6 mmol) of 4-[(l-cyclopentylamino)cyclopropyl]-2-
nitro-N-methyl-aniline are dissolved in 30 ml
tetrahydrofuran and after the addition of 0.45 g (4.4



25 organi ¢ phases are dried and concentrated by evaporation. The crude
product is purified on silica gel, eluting wth dichl oronet hane/ et hanol
(19/1 and 7/1) The uni formfractions are conbined, concentrated by

evapor ati on, M th diisopropyl et*ﬂ@r and dri ed. 30cYyeb6ly /04929 9
(4% of theor y) ?ﬂ% 0.68 (silica gel; methylene chlori d}(la/ et h/anol 4:1)
CZ.,H35N.,04 ( 521 . nmass spectrunl (Mdﬂ - 520 35 (M+Na)' - 544 WO

00/ 01704 - 114 - PCT/ EP99/ 04531 Exanp
2- [ 4- (N pheny €2 HorA & tf oY L HRERS | a?n ﬁ%n%t K14 -t hy?E s2¥4Y i sopr opyl ox
ycar bonyl met hydwdd igdtd ShiPyidel ate noadasd omyd ) eled rwés];ubemg nmﬂxatz@ire as

Ehgrgggugﬁynfggé&%. % é@gx $;§f§$%gsy'% £$§n¥é€4ox @$§%1QT§Z |ne and
et hyl br onpacelitwted Wt hgtlhyl s@cpe'@@tyda aamcﬂmesod/lleh ohydmg@m tt:éh?eb@yate?f
val ue: g (Sézé 1,68 &gl t}?% h%}:%%x)‘?fé éEQlﬂ"é“@ff&ﬁ ard - cé'rnélén@rated

4- (5- nethy 4-oxadi a anlno acetic acid Prepared
anal ogousl y tdnexamawqrat1¢@n1Eh%yreal 8 g hyipematographed 5n silica

1,2, 4- oxadi azgi sB; Ydluphey y&mn@twﬁt@é@ca@@/@WM&%m&éomdﬁ solution in
et hanol . Yi el 75% of theorg/(5 Rf val ue: 15 (silica gel; net hyI ene

chlorlde/ethaﬁ%ﬂe¥ﬁﬂ.1 % of theory),

2-[4-(5-net hyIR 1,V%.,l4:1'eQX@d|4$Zq|S'la.l}da) RiAny leaiyiorrichyltle/byrdtdheixene & ani no-
(pyrrolidi B j?’/ car bonyl ) -et hyl ] -benzi m dazol e 30 Prepared anal ogously to
Exanpl e | &Pt f

2- (4met hyl am no- 3- am no- phenyl ) - 2- tert butyl oxycarbonyl - am nol-pyrrolidin-1

-yl -
yl - pr opanone, d%zosz [® I@yb;%@ ek adhaapl 5 yb) oRieivk gy apogest ¢ aci d and

ei1ntetr
, 1o

carbonyl diim
gl acial 35 aced

sequent_treatnent with
Jslru-rrmethvl aniline

15 Prepared analogously to Example 1d 4-[1-(N-(3-
ethoxycarbonylpropionyl) -N-cyclopentyl-amino) cyclopropyl] -
2-nitro-N-methyl-aniline and palladium on activated
charcoal/hydrogen in methylene chloride/ethanol.

Yield: 100 % of theory,

20 R, value: 0.18 (silica gel; ethyl acetate/cyclohexane =

1:1)

f. 4-[1-(N-(3-ethoxycarbonylpropionyl) -N-cyclopentyl-
amino) cyclopropyl] -2- (4-cyanophenyl) -
25 aminomethylcarbonylamino-N-methyl-aniline

Prepared analogously to Example lc 4-[1-(N-(3-
ethoxycarbonylpropionyl) -N-cyclopentyl-amino) cyclopropyl] -
2-amino-N-methyl-aniline, O- (benzotriazol-1-yl)-N,N,N', N'-
30 tetramethyluronium tetrafluoroborate, 4-cyano-
phenylglycine and triethylamine in dimethylformamide.
Yield: 96 % of theory,
R; value: 0.54 (silica gel; methylene chloride/methanol =
9.5:0.5)
35



WO 00/ 01704 - 115 - PCT/ EP99/ 04531 Rf value: 0.10 (silica gel; nethylene
chl oride/ethanol 9:1) d. 2-[4-(5-nethyl-1, 2, 4-oxadi azol-3-yl) 5

phenyl am nonet hyl ] - 1- met hyl - 5-[ 1(i sopr opyl oxycar bonyl net hyl am no) - 1- (pyrr ol
i di nocar bonyl Pyl m dazol e Prepar anal ogously t opdExammpy€/ddsg1om
2-[4-(5-nethyh§%2¥;f%xadlazol-3-y|)-pheny?§%inonethyl]-l-nethyl-5-{110

am no- 1- (pyrrolidinocarbonyl)-ethyl]-benzimdazol e, isopropyl bronpacetate
and potassium carbonate in isopropanol/nethylene chloride, Yjield: 42% of
theory, Rf valQie:20(60cyanopkenyyaninaneiiehe ke 2t han¥- 15 9:1) e.
2- (4-am di nophaayl SHEMEPEINY | 3 -dr HEtyA rifod il b sapi @yl oxaeaidony| met hyl ani n
o)-l-(pyrrolldlnocarboqxt?qgﬂxl%-gfnzi 1 dazol e-acetate 20 Prepared

anal ogously t EHSIRRIPY YL shepgimidazole

2-[4-(5-nethyl 1, 2, 4- oxadi azol - 3-yl ) - phenyl am nonet hyl ] - 1- et hyl -5-[ 1(i sopro

pyl oxycar bpnyl et hyl am - ' }Eﬂﬁ?ﬁ I yilrpepgi | dazol e and
hydr ogen/ pgl I a%?ed’n"%\{?%%}g%%%‘g‘g%ﬁ \C}J'a(% gé C ar%oa )éﬁrpe‘% .hganop/zgpiaci al acetic
acid. Yield: 6othotycaderyyliRtonionsl) N 3yqkonertay heaningt ¢yf kprropyl] -
chlori de/ et hanpl (& Jy3) hyl) -ami thylcarbonylamino-N-methyl-

2-[4- (N phenylr%a_(r%pn%ll a?n&gei n%))- ?\%lnrﬁ%em n%_ catui\y?]lf 1met hyl - 5-[ l-izi sopr opyl ox
ycar bonyl net hyatad e - 1 (19431 3 Hi #erer D AR S - et hyl | - benzi ni dazol e Prepar ed

anaLQQOUﬁI y ]fofi_'-:é@dlm'% lby cif 0tﬂhé’o:|§§4,§5

am di nophenyl am nonet hyl ) - 1-met hyl -5-11 . _
(isopropyFBxyé&rH@&V@ﬁepﬁfﬂaﬁﬁﬁgfpr@%&ﬂr&%gﬁﬁﬁﬁﬁﬁBg%ﬂﬁfdeAW8%ﬁW¥ﬁ501 -
116 - PCT/ EP99Y 0¥631 et hyl]-benzi m dazol e- acetate and 4-nitrophenyl
benzoate in N-ethyl-diisopropylam ne/dinethyl formam de. Yield: 26% of

theory, Rf value: 0.50 (silica gel; methylene chloride/ethanol 5 9:1)
h. 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-[N-

cyclopentyl-N- (3-ethoxycarbonylpropionyl) -
15 amino]cyclopropvl] -benzimidazole-hydrochloride

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

cyanophenylaminomethyl) -1-methyl-5-[1- [N-cyclopentyl-N-(3-

ethoxycarbonylpropionyl) -amino] cyclopropyl] -benzimidazole
20 and hydrochloric acid/ammonium carbonate in ethanol.

Yield: 36 % of theory,

C,oH,e N0, x HCl (530.68/567.14)

mass spectrum: (M+H)® = 531

25 Example 8

2- (4-amidinophenylaminomethyl) -1-methyl-5- (5-methyl-3-
ethoxycarbonylmethyl-imidazolin-2,4-dion-
5-vl)benzimidazole-hydrochloride

30
a. 2-(4-cyanophenylaminomethyl)-1-methyl-5-{1-
(ethoxycarbonylmethylaminocarbonylamino) -1- (pyrrolidin-1-

v1-carbonyl) -ethyl] -benzimidazole

35 1.0 g (2.5 mmol) of 2-(4-cyanophenylaminomethyl)-1-methyl-
5- [1-amino-1- (pyrrolidin-1-yl-carbonyl) -ethyl] -
benzimidazole are dissolved in 10 ml dimethylformamide and



C35H41N7O4 C623.75) mass spectrum (MrNa)' - 646 (MH)- - 622 10 The
foll ow ng conpounds are prepared anal ogously to Exanple 20: (1)
2- [ 4- (N-phenyl car bonyl am di no) - phenyl am nonet hyl | - 1net hyl - 5-[ 1- (n- butyloxyc

ar bonyl net hyl (pyrrolidinocarbgnyl)-ethyl]-ben

2-[4- (N—phenyﬁggrbéhélégldlno) phenylanlngﬂéthyl] lnethyl%% |1-§g'ﬁ%eny eth
yl oxycar bonyl net hyl am no) - 1( pyrrol i di nocar bonyl ) -et hyl]-benzi m dazol e 20
(3)

2- [ 4- (N n- hex piEseyc &hgo AfddFie @F- PhénPlarfi’ndmBme)] Emstthwil 5-1 1- (i soprop
yl oxycar bonyl %bwa%@t%)ce%a(t@y@rtqlﬁx@dnw henylim@ledy lal- Reibaigrtdazol e

Yield: 40 %of théory, val silic el : neth | ene
chlorlde/ethaﬁémper@theC3§ﬁ§S O%Etéq@4?s Q@??F%n% S & ST - 648
(MH- - 646 %Qy@MbN&hne—ﬁEH@u@%)ls suctlon filtered and dried. The

2-[4- (N—n | ox carbon nldlno |_am th I i soprop
onxycarb %EFHéI Sty o)%f eﬁ%ég}ﬁhny é%% IFﬁbgﬁzﬁﬁﬁéé%éle 35
Yi el d: 31@60fmbh@qﬂpnethﬂmnmdeﬂ@bh@npiﬂamm@n@a 2@Bﬂh@I@ﬁeand
chloride/ et hangl. 9311y WO 00/01704 - 117 - PCT/ EP99/ 04531 C37H53N7G6 ( 6 7

5. 8 8 ) nas$ spectrum’ é H+ - 674 i %h 698 5 (5)
2 [4- (N-(2, 2, BetYaEwe or 0et hy 8k Earbsay ) "ak ¥l 88§ phenyl ani nonet hyl ] - 1- met h

-5-[ 1- (i SOPLeRYaas g@rt@l@@wl%ﬁrmam@ Ro)o-:3-:(pyrnol i di nocar bonyl ) - et hyl ] - be
n2|n1dazole Yield: 43%of theory, Rf value: 0.50 (silica gel: nethylene
chlori de/®® hanol 10 9:1) C31H3eCl3N.,05 ( 6'95 . 05 ) mass spectrum (M H)-
- 692/ 694/ 6966698 (@L&hu@ﬁho@hbﬁym&mﬂmamﬂthﬂbGmwmmﬁhﬁhﬂﬁ~(5-methyl—3-
phenyl am nomet h

et byl 5[ 18 (C%‘Oéﬁygﬁ\ﬂb&?ﬁg‘%hﬁ% Sk GRS ) -
| i di nocar bony benetilmy ¢ : fices) e al ue: 0.35
(silica gel; ethyl acetate/ethanol = 9:1) C35H41N.,04 ( 6 2 3. 76)

15 Prepared analogously to Example 1g from 2-(4-
cyanophenylaminomethyl) -1-methyl-5-[1-
(ethoxycarbonylmethylaminocarbonylamino) -1- (pyrrolidin-1-
yl-carbonyl) -ethyl] -benzimidazole and hydrochloric
acid/ammonium carbonate in ethanol.

20 Yield: 68 % of theory,

C, H;,N,0, x HCl (477.52/513.99)
mass spectrum: (M+H)® = 478

Example 9

25
2- (4-amidinophenylaminomethyl) -1-methyl-5- [N- (2-pyridyl) -
N- (2-ethoxycarbonylethyl) -aminomethyl] -benzimidazole-
hydrochloride

30 a. 4-(2-tert.butyloxycarbonylethyl)-2-
(pvridvlaminomethyl) -2-nitro-chlorgbenzene

13.4 g (0.053 mol) of 4-chloro-3-nitro-benzylbromide and
11.8 g (0.053 mol) of 2-tert.butyloxycarbonylethylamino-

35 pyridine are stirred in 80 ml of N-ethyl-diisopropylamine
for 3 hours at 90°C. The solution is concentrated by



20 mass spectrum (MtH)+ - 624 (MH)- - 622 (MHHCOO) - - 668 (7)

2-[4- (N-n-octyl oxycarbonyl am di no) 25

phenyl am nonet hyl ] - 1- et hyl - 5- [ 1- (n- propyl oxycar bonyl net hyl am no) - 1- (pyrrol
i di nocar bonyl ) pzi m dazol e Yiel d:g53% of theory '

(silica gel; 8?cyacet ate/ et hanol = 9:1) %%. , HS3N~-Cs %7%83?13%894@3591
spectrum (I\/HrH)' - 676 (MtNa)+ - 698 (MH- - 674 WD 00/01 704 - 118 -
PCT/ EP99/ 04531 Exanpl e, 21

(R) - 2- (4- Ari di AR HPR noRee hye§ 1 duenet iy Prat eIy RBRBBX 9Tt by L 6fi 88~ 1- (wrr
ol i di nocar bonyéﬂu@iﬁyl&léhb@@@ww@aoé@h@wémﬁiOécélea@e Esbyl and 7:3).
2-am no- 2- (4(j”?i% g%trog ﬁ f% rqgl nate A mxture of 28 g (0.11 nDI)
of 2-amn-2 (Zi-Y ro i9r % § %? hic acid in 200 mM of 5.6 N

et hanol i c 10 IR,drvadlulear ioc 64Ci ( d;ulscaefgia]xe@eftmol%mhmmsar/m‘mqu tdeetssdevent
has been ey apora&?]eijI off the residue is suspended in 300 ml of ethyl acetate
and conbi néd wt 00 m of saturated sodi um hydrogen carbonate sol ution.
The organic phase is washed tw ce with saturated sodi um hydrogen 15
carbonate solytiaq [-,sodi um sul phate and
evapor at ed dO\L/i\‘ﬁ 4\1(| g?dt&gglqi {b%% }91/)9 %I ght br own 0|I b. ethyl
(R) - (+) - 2- am n@yxidykaminemnethyl ko4 rQ ol _' @bl iy 5 ol )
of ethyl 2-am no-2-(4-chloro- 3n|trophenyl) proplonate are dlssolved in 247
m of isoEropanoI and_ 207 of t hanol nfﬁ grwlth Z 54 g 25 (63.6
mmol) of £9(+)EHSRILEF Anrtege r%%c”?’F%‘FP AR 598 hekiad to 100C,

wher eupon a clwsart Smitu_;trlmnya:asﬂﬁmyfe@lthﬂh)e—xo(minﬁylmm@hedhyb) 22€ within
3 hours, the o] s L €, d with ethano

and dri ed. Thg{n e'éskgff(?lds orrre ﬁgéﬁé%{é@%gsu%%e%\%% in 400 m of

et hyl acet at e Gl Gomd? nede/\ntth\emm) m of saturated sodi um hydrogen
carbonate sol yi Qalu/éft%r 68Xt rsqqtllc%ngférid %%%@1%%%@@&%4 HYANI £
phase is washed with water, rle evapor ated down. Yi el 7.68 g (44. 4%
of theory}Sof qi%ght yellowoil, 35 [a]2 - +4.38 (ethyl acet ate) HPLC

anal ysis: ee value > 98.6%

c. 4-(2-tert.butyloxycarbonylethyl) -2-
(pyridvlaminomethyl) -2-amino-N-methyl-aniline

20 1.6 g (4 mmol) of 4-(2-tert.butyloxycarbonylethyl) -2-
(pyridylaminomethyl) -2-nitro-N-methyl-aniline are
dissolved in 200 ml methanol and, after the addition of 2
g of Raney nickel, combined with 1 ml of hydrazine
hydrate. The solution is stirred for 30 minutes at ambient

25 temperature and concentrated by evaporation. The residue
is chromatographed on silica gel and eluted with methylene
chloride/ethanol (95:5).

Yield: 1.2 g (82 % of theory),
R, value: 0.33 (silica gel; methylene chloride/ethanol =

30 9:1)

d. 2-(4-cyanophenylaminomethyl) -1-methyl-5- [N-(2-pyridyl) -
N- (2-ethoxycarbonylethyl) ~aminomethyl] -benzimidazole

35 Prepared analogously to Example 1lc from 4-(2-
tert .butyloxycarbonylethyl) -2- (pyridylaminomethyl) -2-
amino-N-methyl-aniline, O-{(benzotriazol-1-yl)-N,N,N' ,/N'-



WO 00/ 01704 - 119 - PCT/ EP99/ 04531 c.

(R -(-)-2-am no-2-(4-chloro-3-nitrophenyl)-pro~ionic acid 5 Prepared

anal ogously to Exanple 4 from et hyl

(R) - (+) - 2ani nw@-ddlf ¢ @4 o- 3- ni t r ophenyl ) - @z opi onate and sp@lrpmpblyﬂowzgmle
solution in tetrahydrofuran Yield: 63%of theory, [a]2 - -59.

(met hanol /water 1:1) 10 d. (R)-

2-tert. butyl oxycarbon no- 2- (4-chl o 3nitrophenyl)-propionic acid
Prepared anal ‘%llbya%’é ST f’rf‘(%o?OSQ%e n4n‘6Y ‘g

(4-chl oro- 3- nignapﬁ]agml«)npéomowét:ralwdir@ﬂdrqmyrm@r@bmtahcadetlc acid.
di-tert. butyl dé a{(gpn?%e, an tr| ethylam ne in dioxan. Yield: 100% of
theory. e. (R) 1%t Dut y?oxycar%hyl am no- 2- (4- met hyl am no- 320

ni trophenyl) -Rur opilowi:c 0adicd (Bridgare gednamegdysienet ehixarisled dthancdm=

(R -2tert. Qutyd oxycarbonyl am no- 2- (4-chl or o- 3- ni trophenyl ) propi onic acid
and net hyl am ne. 25 Yield: 69% of theory. f.

(R) - 2- (4- et hyl am no- 3-ni trophenyl ) -2tert. butyl oxycarbonyl am no- 1-pyrrolidi

?% ~r20panoge &IO Fzremrb@ﬁii@ﬂ%@gmw%mmo@ﬂmai)e igméttlﬁ)ﬁl 5- [N-(2-
tert.butyl ox y net 0-3nitro - propi oni ¢
acid, pyrrolid Wfa%/ %QTL% @?ﬁ’f‘ﬁé @?ﬂﬂfg r%mwrg ‘E’F% )Yi el d: 96% of

theory. 35 \Me0idllddAole I2PdrodMIOERIO/ 04531 g,

(R -2-(4- Mgt hyl am no- 3- am nophenyl ) - 2t ert . but yl oxycar bonyl am no- 1- pyrrolidi
no- propanone Prepared anal ogously to Exanple Ic from (R)-2-(4 5

met hyl am no- 3-Brepaphshsdlogowsly bue yExxyrebe bbayf eem b= Lpyr (&t i di no- propan

one and hydr oGenkPabl ey ) OBk Vet PANGPRLay TaBAERBOky1 Y1 c48 nPD% O

(R) - 2- (4- cyanditiehinida soket hyr) L megerlaning h-apeeri Bt 48 oX§ar bony! ani no
)-1-(pyrroli dlmﬁé&mﬂ@tieyidfixfﬂﬁticmmlﬁlad@h@oﬂe@amdem@gous| y to
Exanpl e 1c/|f ,}r%(@gz (4

C,.H,,N,0, x HC1l (485.59/522.1)
mass spectrum: (M+H)" = 486

of theory,

The following compounds are obtained analogously to
20 Example 9:

(1) 2-(4-amidinophenylaminomethyl) -1-methyl-5-
[N- (ethoxycarbonylmethyl) -benzenesulphonylaminomethyl] -
benzimidazole-hydrochloride
25 Yield: 53 % of theory,
C,,H,,N.O,S x HCl (534.64/571.1)
mass spectrum: (M+H)® = 535

(2) 2-(4-amidinophenylaminomethyl) -1-methyl-5- (N-methyl-
30 phenylcarbonylaminomethyl)]-benzimidazole-hydrochloride

Yield: 42 % of theory,

C,.H,.NO x HC1l (426.53/462.96)

mass spectrum: (M+H)' = 427

35



15

nmet hyl am no- 3- am nophenyl ) -2-tert. butyl oxycarbonyl am no- 1pyrrol i di no- propan
one, 4-cyanophenyl gl yci ne, carbonyl diim dazole in tetrahydrofuran and
subsequent cyfbi sat/oamoun gl aci al acetic aadid. Yield 100%00f/EP9SGOL5320 i
(R) - 2- (4- cyanophenyl am nonet hyl ) - 1- net hyl - 5-[ 1- am nol- (gyrrol i di nocar bonyl)
-ethyl]-benzi m dazol e Prepared anal ogously to Exanple 6i from (R)-2-(425

cyanophenyl anl'?nomaﬁ hy!g # 1-nmet hyl -5-[1- (N
tert. butyl oxy i no)-1-(pyrrolidinocarbonyl)ethyl]-benzi mdazol e and
6N hydrochloric acid in dioxan. Yield: 76% of theory. 30 k

(R)-2-(4-cyangphen I I 1
6(kp]%/rrol |(g|) nggap%o%\bﬁ)@e@%@i i I;%/Iel%lgll:}trrrll %%1 -é@PFLe(ﬁ%trtg éﬁg{[gggﬁ%@% ETaRBI) e
rom S (A : iis R ] 3

(py[)r ol i digio- car bonyl) - et hyl ] ben2| m dazol e and et hyl i odoacetat e/ potassi um
car bonat :
t heory. i_ln 39650 b chlgggog/%%zggbenzv ) - 2P%£@EP%9@%%§§%135%'QE 750 of

(T) ( 2- (4- ?maqm@pheaw laman@gehblybz) td Eethyplle59pl EebtmoRy oethydyl net hyl anmi no)
-1- rrolidinagcar - Im,daz [ :

amal byousl vt BoE2 éﬁgﬁéz@g 8hiY 4L ReUgThdas e 8 nludac kb dacepar ed

(R) - 2- (4cyanopheeyhydisudpbobyide-1- net hyl - 5- [ 1( et hoxycar bonyl met hyl ami no) - 1-
(pyrrolidjgo- ﬁ%lgmnylﬂa 519 retllbenzi m dazol e and hydrochloric

aci d/ ammoni um car bonat e |n ethanol. Yield: 95%of theory. m
(R) - 2- (4- ani dCadhrEilPant Fkethy!l ) - 1- net hyl - 5-[ 1 15

(car bonyl net hybarl Rekctrupyr Mol L digogagbonyl ) - et hyl | benzi m dazol e
hydr ochl ori de Prepared anal ogously to Exanple 4 from

(R) - 2- (4am di nophenyl ami nonmet hyl ) - 1- met hyl - 5-[ 1- (et hoxycar bonyl 20
met hyl am no) b-. ( pyr(achetdihydaariinonl-hietriobehelyd ) zRrmedahylle b S

hydr oxi de tion | et h h 2HCl
(477.57/ 5 RESS spec g%]ou(%b! Itg’ E&%&%ﬁ%&s &’ %%i’ﬁcf)c%%%?ﬁ% fx (C1)
(M H+2HCL1) - - nd48b580/z532 -RC@rhyl -benzimidazole and methylamine.

Yield: 96% of theory,

R; value: 0.56 (silica gel; methylene chloride/ethanol =
19:1)

20
c. 1-{(4-methvlamino-3-aminobenzyl) -2-methyl-benzimidazole

Prepared analogously to Example 1lc from 1-(4-methylamino-
3-nitrobenzyl) -2-methyl-benzimidazole and hydrogen/Raney
nickel.

25 Yield: 100% of theory,
R; value: 0.34 (silica gel; methylene chloride/ethanol =
19:1)

d. 2-(4-cyanophenylaminomethyl)-1-methyl-5-[(2-methyl-
30 benzimidazol-1-yl)methyl]-benzimidazole

A mixture of 1.94 g (11.0 mmol) of N-(4-cyanophenyl) -
glycine and 1.78 g (11.0 mmol) of carbonyldiimidazole is
refluxed in 80 ml of absolute tetrahydrofuran for 15

35 minutes. After the addition of 2.7 g (10.46 mmol) of 1-(4-
methylamino-3-aminobenzyl) -2-methyl-benzimidazole the
mixture is refluxed for a further 16 hours. Then the



Exanpl e 22 30 Dry anpoul e containing 75 ng of active substance per 10 ni
Conposi tion: Active substance 75.0 ng 35 Mannitol 50.0 ng water for
injections ad 10.0 m WO 00/ 01704 - 122 - PCT/EP99/04531 5 10

Preparation: A ioe/ sithsd ance and manni tolgmre di ssol ved ipcT¥RRI9 /s8I
packagi ng the solution is freeze-dried. To produce the solution ready for
use, the product is dissolved in water for inj ections Exanple 23 Dry

anpoul e contai ning 35 of active st ance osition: Active
subst ance 35.@9?@93\9&?%% |SVRRP T Lkbovéﬁ%l?‘e or Y Jec??%g;se ad” szOx 20 25
Prepar ati on: Acittilves G uis tginaoet aaln ch aestring: tauilchramdjl:ssblun@ti |fmwa1 drouif t B
packagi ng, th Q rd UgSed h | gfor
use, the prod&fcgigr%j éé‘é(){??/];ea( necvgtde [ njée)%t | onés % rrp éeﬁgﬁéT et

cont ai ni ng 50 qi@a)ﬁnqttwen@mﬁtvalr@e FCQ)rﬁ!ﬂosQﬁ ivAtEeI0 qnd mede \@lkaline

subst ance5Q. ORE(id) ded 05&%&@(de\@ z&y st @y chiate GpEddict which

Pol yvi nyl rrolidonel5. Ong nesi um st ear at e2
Y yi Ry rystalllses out 1é)suctlon é?ﬁé%f%dOQEgﬁg%?vdE% a little

water and dried.

Yield: 4.1 g (96% of theory),

R, value: 0.30 (silica gel; methylene chloride/ethanol =
10 19:1)

C,.H,,N, (406.5)

mass spectrum: M™ = 406

e. 2-(4-amidinophenylaminomethyl)-1-methyl-5-[(2-methyl-
15 benzimidazol-1-yl)methyl] -benzimidazole-hydrochloride

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

cyanophenylaminomethyl) -1-methyl-5-[(2-methyl-

benzimidazol-1-yl)methyl] -benzimidazole hydrochloric
20 acid/ammonium carbonate.

Yield: 59% of theory,

C,sH,cN, x HCl (423.5/459.9)

mass spectrum: (M+H)®™ = 424

(M+2H)** = 217.7

25

The following compounds are obtained analogously to

Example 10:

(1) 2-(4-amidinophenyloxymethyl) -1-methyl-5-[(imidazol-1-
30 yl)-methyl] -benzimidazole-hydrochloride

Yield: 30% of theory,

C,,H,,N,O x HCl (360.4/396.9)
361
181

]

mass spectrum: (M+H)®
(M+2H) **

il

35
(2) 2-(4-amidinophenylaminomethyl) -1-methyl-5-{1-
(imidazol-1-yl) -ethyl] -benzimidazole-hydrochloride



WO 00/ 01704 - 123 - PCT/EP99/04531 Preparation: (1), (2) and (3) are m xed
toget her and granul ated with an aqueous solution of (4). (5) is added to
the dried 5 granulated material. Fromthis m xture tablets are pressed,

bi pl anar, facetedoINIH sides and w t h-a8@ivi di ng notch BET ABRY S/ B€531
D aneter of the tablets: 9 mm 10 Exanple 25 Tabl et contai ning 350 ng of
active substance 15 Preparation: (1) Active substance3S0.0ng(2)

Lact osel36. Ongf i £ Sstar ﬁq@@r ny20 (4) Pol yvinyl pyrrolidone30.0ng(5)
Magnesi um stearat ecg./‘aOFFrrézln 6% 5 12 (2) and (3) are m xed together and

granul at ed wi t@,BaN25< aﬁﬁﬂeoh%nscﬁ ¥ of (4). (5) is added to the dried

granul ated materdalapdd©Opud hi s(Mixfure-tgbhets are pressed, biplanar,
faceted on both si des and with a divjdi ngﬁnotch on one side. Dianeter of

the tablets: 12 nm 30 WD 00f¥Mziy - SPCT/ EP99/ 04531 Exanpl e 26
Capsul es cgntaining 50 ng of active substance 5 Conposition: (1) Active

subst ance50. 0 e ize star h58 0 4
Magnesi um st ea )tezz% ng JLé:lra o“@é}?%ljjf W‘%?&ig‘% gfe%?hg?g%g ()
This triturat |43ﬂnetsh1alidzad1d@zq7é lhxel h’redtlwb] oper2ymbdaiz¢Ug-wi th vi gorous

m xing. This poy &rg%] xidy£ad s packed into size 3 hard gelatin capsules in
a capsule fillin I ne. 20 Exanple 27 Capsul es contai ning 350 ng of
active subst anteeSbnpbst tPHnERPSPUY Acti ve substance350.0ng(2) Dried naize

st ar ch46. Qgg(?@ 9 Nde,g eshdBctose 3 Qg 4e)Vagnesi um st ear at e4. 0na30430. Ong

mass spectrum: (M+H)' = 416
(M+2H)* = 208.7

(4) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[(2-ethyl-4-
15 methyl-imidazol-1-yl)-methyl]-benzimidazole-
dihydrochloride
Yield: 36% of theory,
C, H,,N, x 2HCl (401.52/437.97)
402
201.7

mass spectrum: (M+H)"®
20 (M+2H) **

(5) 2-(4-amidinophenylaminomethyl)-1-methyl-5-([N- (pyridin-
2-yl) -N-methyl-aminomethyl] -benzimidazole-dihydrochloride
Yield: 78% of theory,
25  C,H,N, x 2HCLl (399.5/435.95)
mass spectrum: (M+H)® = 400
(M+2H)** = 200.6

(6) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[(2-(2-
30 ethoxycarbonyl-ethyl)-benzimidazol-1-yl)-methyl] -

benzimidazole-dihydrochloride

Yield: 61% of theory,

C,.H,,N,0, x HC1l (509.62/546.07)

mass spectrum: (M+H)® = 510
35 (M+2H)** = 255.7

(M+H+Na)?*" = 266.7



Preparation: (1) is triturated with (3). This trituration is added to the
m xture of (2) and (4) with vigorous mxing. 35 WO 00/ 01704 - 125 -

PCT/ EP99/ 04531 This powder m xture is packed into size 0 hard gelatin
capsul es in awoapoyloa 74 | i ng machi ne. Ex@Wl-e 28 5 SuppodiQyiERS9 /04531
containing 100 ng of active substance 1 suppository contains: 10 Active
subst ance 100.0 ng Pol yet hyl enegl ycol (MW 1500) 600.0 ny

Pol yet hyl enegl ygol, (M yvenrRseRAit rat e
840.0 ma 2, 000(»8 Z ( 1%%9189;31%&%1%&1910@@%2%2 1ycoI nysl n5183-In[t quﬁtq%tgzgflher
with pol yet hyllerYé)sMhYérl W@éﬁ'ﬁoﬁ %t und active substance

I s honbgeneousliy 16 .SRERSF ithddigy, rrelt 20 It is cooled to 38C and poured
into slightly chilled su pository no WO 00/ 01704 - 126 -

PCT/ EP99/ 0453 F=dhiNnt¢ i s P 4I§ér§z°’|5m8(?a)tzol es of general fornula 5 N Ra |
~~- A-B - Ars R~nfasls )sp,ed\slrlalm.v\he(malm *Ar deygt es a phenyl ene or napht hyl ene
group optionally 10 substitut e& a. fl cgd' ne, chlorine or brom ne atom by
a trifluoromethyl, Cl_3-al kyl _3-al’kKoXy group,

(8) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[(2-(2-

acetylamino-ethyl) -4,5-dimethyl-imidazol-1-yl) -methyl] -
10 benzimidazole-dihydrochloride

Yield: 42% of theory,

C,.H,,N;0 X 2HCl (472.6/545.51)

mass spectrum: (M+H)" = 473
(M+2H)* = 237
15 (M+H+Na)?** = 248

(9) 2- (4-amidinophenylaminomethyl)-1-methyl-5-[(2-(2-
aminocarbonyl-ethyl) -4,5-dimethyl-imidazol-1-yl) -methyl] -
benzimidazole-dihydrochloride
20 Yield: 68% of theory,
C,.H,N;O x 2HCL (458.6/531.51)
mass spectrum: (M+H)®™ = 459
(M+2H)?** = 230

25 (10) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[(2-methyl-
4-ethoxycarbonyl-imidazol-1-yl) -methyl] -benzimidazole-
hydrochloride
Yield: 34% of theory,

C,.H,,N,0, x HCl (445.53/481.98)

30 mass spectrum: (M+H)"® = 446
(M+2H)** = 223.5
(M+H+Na)? = 234.5

(11) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[(3-(3-

35 ethoxycarbonyl-n-propyl) -benzimidazol-2-on-1-yl) -methyl] -
benzimidazole-hydrochloride
Yield: 58% of theory,



a thienyl ene, thiazolylene, pyridinylene, pyrimdinylene, pyrazinylene or
pyri dazi nyl ene group optionally 15 substituted in the carbon skeleton by a
Cl_3-al kyl group, A denotes a Cl_3-al kyl ene group, B denotes an oxygen or
sul phur atom & rﬁ%t/@ilme, 20 carbonyl, s@gghi nyl or sul phary/eEmroums3an
imno group optionally substituted by a Cl1_3-al kyl group wherein the alkyl
noi ety may be nmono- or disubstituted by a carboxy group, 25 R8 denotes an
R1- CO- C3_5-cycl oal kyl group wherein tes a Cl_3-al koxy, am no,
Cl_4-al kyl aniShdlef-ai ¥AC é?%?/f?‘léﬁ?ﬁoo ?oup wherein each al kyl noiety
may be substi a0 dpect ram: boxm+gr)0up, 30 su0l- to 7-nenbered

cycl oal kyl enei mi no or cycl oal mﬁ&n |2m nc?%r ojp which nmay be substituted
by a hydroxy group or by one or tWo yl' groups, whil st WO 00/ 01704
- 127 - PCT/ EP99/ 04531 an al kyl substl tuent may si rrul taneously be

substituted b h r E]g.g;g “@%5,
car boxy- C1g3 gllkyl ?31%3&%%% ?(ém}l car bo d]“TS a m no,
car boxy- C1_3- au@nmmydm%nhylaﬂm 23l4a SR )Pyrﬁ m{ﬁ@i 3-al kyl)

- am nocar bonylme 1lqmﬁélﬁmcﬁﬂ@m yieHi@widm no, 1- (C1_3-al kyl) 3-

(carboxy-C1_3-al kyI) -am car bonyl am no, 3- (Cl1_3-alkyl)
3-(carboxy- Cleledllqcyl nﬁ&?’aﬁp&%yl amno or 1,3-di (C1_3-al kyl) -3-

(carboxy- Cl_3-a|HkyW)o,- annamcasbengyaaanoslo group, a 4- to 7-nenbered
cycl oal kengl enel m noe%rouda sub |I$ uted by ydroxy group, 15 a 5- to

7- menber et’ cy S1o5H &M no Jp optionally substituted by a CL_3-al kyl
group, to which a phenyl ring GMs+2TH)sed vi 2440 adj acent carbon atons, a

nor phol i no, piperazino, N (Cl_gr.alddy=pdpgfazino, 20 pyrrolino,
3, 4-dehydr o- pi peridino or pyrrol-1-yl group, an R2-CX-C3_5-cycl oal kyl group

wherein RZ denotes a phenyl, naphthyl or nonocyclic 5- or 25 6-nenbered
het eroaryl groups) op;.u Md%l%&ﬁ{éﬂymmm&@h&ﬂrﬁﬂhﬂ-m}p[ hstenyl + he

6- nenber ed heteroa conta S .one or t ni.t- 0 en at ons and
the 5-nenbe red“‘Hé?ae%/Q}a%y'l lﬁé t&?"ﬁ'éz B'Py OCh ?%lna‘? ly
substituted bywield:; Fsd ki tgmmm;,, an oxygen 30 or sul phur atomor an i mno

group opti onal bstl -al kyl group and an oxygen or sul phur
atom or one orézf H Fi)gen é%n%én t he abovenentioned al kyl substituent

may be substi tmasesl dgeca:mm:boxwﬁt‘)ar bex¢8® 3- al koxy,
carboxy-Cl_3-al kyl am no or N (Mhdalkghk. e
20
(14) 2- (4-amidinophenylaminomethyl) -1-methyl-5-1[(4,5-
dimethyl—Z-(2—ethoxycarbonylethyl)—imidazol-l—yl)-methyl]—
benzimidazole-dihydrochloride
Yield: 52% of theory,
25 C,,H,,N,0, x 2HCl (487.61/560.52)
mass spectrum: (M+H)"® 488
(M+2H)** = 244.6

Example 11

30
2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-(2-
ethoxycarbonyl-azetidin-1-yl)-1- (pyrrolidin-1-yl-
carbonyl) -~ethyl] -benzimidazole-hydrochloride

35

a. 2-(4-cyanophenylaminomethyl) -1-methyl-5-[1-(2-
tert.butyloxycarbonyl-azetidin-1-yl)-1- (pyrrolidin-1-yl-



35 carboxy-Cl_3-al kyl am no group, and WO 00/ 01704 - 128 - PCT/ EP99/ 04531
X denotes an oxygen atom a Cl_3-al kylim no, Cl_3-al koxyi m no,

Cl_3-al kyl hydrazi no, di- (Cl_3-al kyl) hydrazi no, Cz_4-al kanoyl hydrazi no, N
(Cl_3-al kyl) @& 4odldedey! hydrazino or Cl gy al kylidene gropgr gasdo pda531

whi ch may be substituted in the al kyl or al kanoyl nmoiety or in the alkyl
and al kanoyl moieties by a carboxy group, a Cl_3-alkyl or C3_5-cycl oal kyl
group substituted by .3 Q 'dazolone group mherern t he

i m dazol e ri n&3HaRts s S A AR —€ are—by one
or two C1_3-al kyl groups or by one, two or three Cl 3-al kyI groups wherein

the 15 substitu nts nt | f

abovenent i onefﬁ) %l I str oCRZnt sfcfrjay&src%air{og%eo Ig&geu'%{s‘{r t(ljjted by a
car boxy group n@rthydyﬂae[ls-tanm-e@}mrqlheim-dr }@-pmhcrrunl oyetahy Bt no,
C2_4-al kan%yl g;@nlr%%rrll) G313 e é;N' {%%n%lkawlﬁertp]b&ﬂ k:yl451m no

or di 20 ( -am no group, i m dazol one ri ng rmay

substit uted b@lépr@poénenwtegraﬁﬁp digaqlsted Hgr £ WA ofurhanehu W%e
substituted byigicdr, tzox_:y @r G ool )N ShescliAim TAWHdd N dd ast 2bradi no,

C2_4- al kanoyl am no, 3- al ky am n C 3 al kyl am no
or di- (CL_3- &%@Y matm%e %%Ia&zg# ac]fyap;%o%ar%n k%/
ring may be fu&ﬁd:et (pxiaa(}r:ﬂﬂne:aaimwmﬂm}rmmﬂ ionfi fd aepad evamhetdnvdazlolemmmwhgs

i t t , 5- h
Ty be.subdt i CiCed t o orf bt 1 st o e BERT T
time an al kyI mjmmgrmdﬂe @utfsﬂrltcu:t e by Qallttalrltﬂmylfd"r ®iyl wWo
00/ 01704 - / é%%gg JoTiYe N h t b
a CL 3-al kyl - 29EER QQI%D,EQ &% a/fékéﬁ’a{ At 3‘Whlap 52§ BHPSLS Be Y

tetrazol yl - C1 dg=divied i\zzacmw ar@r CI@JMG@EL asidarqancwwpt%id% by an
i soxazol i di nyleggwlcg{ oup optionally substituted by a Cl1_3-al kyl group,

by a pyrrfér n%(;laerl%o:nyl 443 4- (d4 h)/drfo tqqeperr di Jocar boq}/‘me pc}lfrol 1-yl

mix

diastereomers,
C,,H,,N.0, (542.69)

mass spectrum: (M+H)® = 543

20 b. 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(2-
ethoxycarbonyl-azetidin-1-yl)-1- (pyrrolidin-1-yl-
carbonyl) -ethyl] -benzimidazole-hydrochloride (mixture of

diastereomers)

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

25 cyanophenylaminomethyl) -1-methyl-5-{1-(2-
tert.butyloxycarbonyl-azetidin-1-yl)-1-(pyrrolidin-1-yl-
carbonyl) -ethyl] -benzimidazole and hydrochloric
acid/ammonium carbonate in ethanol.

Yield: 12 % of theory,

30 C,,H,,N,0, x HC1l (531.66/568.12)

mass spectrum: (M+H)" = 532
(M+H+HC1)?*" = 568/70 (Cl)



10 carbonyl, carboxy, am nocarbonyl, Cl1_3-al kyl am nocar bonyl, di-

(C1_3-al kyl) -am nocarbonyl or 4- to 7-nmenbered cycl oal kyl enei m nocar bonyl
group, whilst in the abovenentioned groups the cycl oal kyl enei mi no noi ety
may be substi ot @d/loy70de or 15 two Cl_3- @k groups and PRTAERRS /531 e
each al kyl noiety or al kyl substituent in the abovenenti oned

Cl_3-al kyl am nocar bonyl, di- (Cl_3-al kyl) -am nocarbonyl or
cycloalkernehQ%Ioc%qunyl groups nmay be substituted by a carboxy group,
and the remai ATng hydrogen atons of the 20 Cl_4-al kyl group may be wholly
or partially replaced by fluorine atoms wherein R3 denotes a hydrogen atom

or a Cl_3-al kyl/@)agp thahgraalrﬂoxah@#@s_un{mioa@tbw1a —-gaie@tylgrsoup -and 25 R4

denotes a hydr tom a aI Kyl YI - -al k Y2,

car boxy- Cl1_3- (%Q’Irl 1§I EFI ca€P°§3’§1 h—"é"}d&n &ar boxy- CL_3-al kyl - Y2
group or 39 R&e@h&l@ﬂaeﬂ@@m@yﬂ:ﬂ ﬂdwzmrrtﬂm eathydroethieeni dehem denot e
an 4- to 7-nenbered cycl oal kyl enei m no group optionally substituted by a
carboxy, Cl_3-al kyl or carboxy-Cl 3-al kyl group wherein 35 Y1 denotes a

car bon- car bonabon®,/ Zan 2exXgery aatopne ny sl ipleaeyrhy 19 1 ptriedyy,1 -G [dhonyl

-NH-, -NHCO- | GO5N ,@Qg 30 - PCT/ EP99/ 04531
E)B/on nitr Ho gln bolrl:)g) rboWQlQr@t% Bene)

YZ denot es a ca car bonyl, suI phonyl i mno or
-NH CO-  gr oup REERYEE £105 - PN pked to
the 5 nitypgen at om of t he R3NR4- gr oup, and the imno gr oups occurring in
the definition of t he grou d Y2 each ddltlonall be substituted
by a C _3-al kP 7oM9%d #b@xy‘g@ll 3°4 lgﬁlegf?gﬁ'pp%ﬂfgl a‘gﬁyadrre

C3_5-cycl oal ky&llsgb(ltsnédsulmstalot uﬂeatemraalmgrammndw (angd%S ddgnotles’ &

hydr ogen at om aIk I | kyl he n

phenyl sul phon 011" pj ﬁ"mIOlgsoup 2% %gu:% t(fenoterBsd gﬁ{(} )érek ﬁdded

car boxy- Cl_3- alficglr 610 mmb@ﬁySCBL’{» alk Y12 .damywdy| er(?up(‘l-a Cl_3- aI kyl group
whi ch is bsrcps% 12l émraow “% 183 0r-oehaatikanayh group and

by a Cl1_ Iky ubstitute |ne romne or .iodine atom Rb
denotes a hydﬂ@g na'tldmwrlowr@pxi-lal odrfd ae RAdGEh RS i8N0

group or ﬁn aghdl RO ed kil bt uefl lmagtlmx@aowetxtﬂl@d;htbxato;a@mreﬁwm Cl1_3-al kyl
groups, the tautomers. stereoisoners, .mxtures t €Q e pr

thereof, the GEMPFEAVEE- tﬁzﬁe rlT'\Eﬁn S UG AR, %uﬁiftde ¢ of %ducr%%boxy
group, a groupowdtisC Bnds cngmnt\taltyed:hazr gschpaneeriqrhy Sihel omisdaluecardi ti ons,

and the %ﬁ&tsmag%%?%ﬁth sodium chloride solution and extracted 3x with

ethyl acetate. The combined organic phases are dried over
sodium sulphate and concentrated by evaporation. The
residue is dissolved in dichloromethane and
chromatographed on silica gel, eluting with

25 dichloromethane containing 5% ethanol. The desired
fractions are concentrated by evaporation, the residue is
triturated with ether, suction filtered and dried.
Yield: 365 mg (38% of theory).

30 b. ((E/Z)-2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
[ (pyridin-3-yl) -ethoxycarbonylmethylidene) -
methylene] cyclopropyl] ~-benzimidazole-hydrochloride

Prepared analogously to Example 1g from (E/Z)-2-(4-
35 cyanophenylaminomethyl) -1-methyl-5-[1-[(pyridin-3-yl) -
ethoxycarbonylmethylidene) -methylene] cyclopropyl] -



WO 00/ 01704 - 131 - PCT/ EP99/ 04531 2. Benzi m dazol es of general formula N
Ra\ |l ~>>AB~~R- (1 a), ~NRb wherein 5 A denotes a Cl_3-al kyl ene
group, B denotes an oxygen or sul phur atom a nethyl ene, carbonyl,

sul phinyl or gl @@qrmlmgr oup, an imno greup-10 optional | ycaylestddAdassB by a
Cl_3-al kyl group wherein the alkyl noiety nmay be nono- or disubstituted by
a carboxy group, Ra denotes an Rl1-CO C3 _5-cycl oal kyl group wherein 15 Rl

denotes a Cl_3-al koxy, amino, Cl 4-al kyl am no .or, di (ClL _4-alkyl)-am nQ,

group wher ei nPeEEHMHIdAAC g, Lﬁi%foﬁ Bﬁiaf&%é& o Hroup™ 20 a

4- to 7-nmenbeegthagyal.oal kyl enei m no or cycl oal kenyl enei mi no group whi ch may

be substituted by one or t 1 3-al kyl groups, whilst an al kyl substituent
g’&?ﬁ? be S dbsth &

may sinultane S ueeedfyby a hydroxy, Cl_3-al koxy, carboxy,
car boxy- C1_3- &, iqy.0,car BoXy (294 (404531 k9F) am no, N- (Cl_3-al kyl) -N-

(carboxy-Gl_3-al kyl ] . C y- Clagsal kyl am nocar bonyl , N-
(C1_3-al kyT) ﬁ-%(s(l%r (%@_’3- awﬁfi/%p) -am nocar bonyl ,
car boxyCl_3-al kyl am nocar bonyl am no, 1- (Cl_3-al kyl) - 3-

(car boxyCl_3- aiey | Po 113 13RF IRAPBUrAT R0 obta iel Jmalllkgouslys o @bzl S0
Cl_3-al kyl) -am nocarbonyllam no or 1, 3-di- (Cl_3-al kyl)

3- (car boxy- C1 13-:al kyl ) - ami nocar bonyl ami no gr oup, WO 00/ 01704 - 132 -

PCT/ EP99/ 04531 a 4- to 7-nmenbered cycl oal kenyl enei m no group substituted by

a hydroxy. group, ol @ 77 enher. | ki N 1A ARid opal 1y 5
substitut® by(p'La{ %Ic‘f@-)al yﬁ4 garmolu&p%dotpg}é\idrﬁq&“hﬁo%%?r{{ﬂﬂr ilng IS }{‘)lusgedpl\a}i a two
adj acent car bon( pytoirgsi,n e 1ol ptesihany caksanaziaidy INdeoe )3matipdens Jper azi no,
pyrrolino, 3, 4 Aaiysir sl PESd: 5l 40 Rz iRlcrrsotl] i,

Yield: 72 % of theory,

C,oH,oN;O, x HCl (494.60/531.05)

15 mass spectrum: (M+H)' =495

Example 13

2- (4-amidinophenylaminomethyl) -1-methyl-5-[1- (2-carboxy-
20 azetidin-1-yl)-1-(pyrrolidin-1-yl-carbonyl)-ethyl]-

benzimidazole-hydrochloride (mixture of diastereomers)

200 mg (0.35 mmol) of 2- (4-amidinophenylaminomethyl) -1-
methyl-5-[1-(2-ethoxycarbonyl-azetidin-1-yl)-1-

25 (pyrrolidin-1-yl-carbonyl) -ethyl] -benzimidazole-
hydrochloride are dissolved in 30 ml of 6N hydrochloric
acid and stirred for 13 hours at ambient temperature. The
reaction mixture is concentrated by evaporation with the
addition of toluene, the residue is triturated with

30 acetone/ether, suction filtered, washed with ether and
dried.
Yield: 200 mg (>100 % of theory, contains ammonium
chloride),
C,.H,,N,0, x HC1l (503.62/540.07)

35 mass spectrum: (M+H)' = 504



10 an Rz-CX-C3_5-cycl oal kyl group wherein Rz denotes a phenyl, naphthyl or
nmonocyclic 5- or 6-nmenbered heteroaryl group optionally substituted by a 15
Cl_3-al kyl group, wherein the 6-nmenbered heteroaryl group contains one, two
or three nitreqgenodibaww4and the 5-nmenber-edzhet eroaryl gr oRTTY/@®EEHSS A8 581
imno group optionally substituted by a C1_3-al kyl group, an oxygen or

sul phur atomor an i mno group optionally substituted 20 by a Cl1_3-al kyl

group and an g r sul hur ato r I and the

abovenent i one é E}?Iﬂ&‘i’&& CaEREY 3? S‘g %%)gtal U e%ntﬁyl % CAr o>r<£§>,

car boxyCl_3- aEkaxyplecanboxy-Cl_3-al kylam no or N (Cl_3-al kyl)

car boxy-Cl_3-al kyl am no group, and 25 X denotes an oxygen atom a

Cl_3- alkyllnlqo) C133 alk%é%ég%g; Cl_3- a%gXQPde§Z|no dgk Cl_3-al kyl)

hydrazi no, C2.(a)aRkddow@mi y1lgmingme Ry11)-meE hyLlq S drazi no

or Cl1_3- ah#v'bg%%%xng%Ql%%Q%o@f13demé%m yTBYhidR cSi#tid iyt Hyl Jthe al ky

or al kano nnlety ar t he al kyl and al kanoyl noieties by a carboxy

group, a Cl 3bgngimigazed es hydaesileyidsr oup substituted by an 35 ini dazol e

or |n1dazolonqlgu@upgwhebﬁlmhed%@ 00/ 01704 - 133 - PCT/ EP99/ 04531 t he

i mdazole ring may, be sybstituyted by.a phenyl Xy group and by one

or two C1_3-agkyYXbV%Up§'Z% %ge%%rsg?mgg%geth?eesgiiggalkyI groups, wherein

t he substit uesbdutdpnyeetiemolcal dr:1di fferent and one of 5 the

abovenentj one S t S 0S| g taneously be substituted by a

car boxy grguquétﬁ%b :ybﬁéksy??%tggﬁ?n theiz or 3 position by an am no,

C2_4- al kanoy!| awisso spPeEtzum:kyl(Midino, N £C264- al kanoyl) -C1 _3-al kyl amino

or di (C1_3-alkyl) -am no groupm-aneytd)the Esvdezol ong)ring nmay be

substituted by a Cl_3-al kyl group, mhilst the al kyl substituent may be

substituted by a carboxy group or in the 2 or 3 position by an am no,

Cz_4- al kanoyl gmne,.- @Laaualhﬂpr@myamm%m&tmm _A--aldtanydyl9- [1- (carboxy-

-ClL_3- aIk Ianln or. di.- 3 aIE% .am.nQ Qﬁ&ﬁboﬁ?ﬂﬁ %Q%h;]onally a

phenyl or %yrfﬁlﬁglPﬂﬁﬁo%a BBV F0ad HE e LSS SRR oiea Y T dazol e or

i m dazol one r begs iviiada2® ltewd idgjdacahtl cgddson at ons, an

i m dazol i di ney2.4-di oy 3 Yr Q%%%H' ich may be substituted by one or two
at

Cl_3-al kyl groups, “whi | st ame tjime an_al kyl  substituent may be
substituted bRravabuearBeRy §Reviprsad@hassaikyk §RbHBSwhich i s substituted

by a Cl_3- a|k£blﬁk1@%j%éﬂﬂﬁﬂol HOGG2G1_3-al kyl - Y1-C1_3-al kyl, 30

tetrazol yl - -al kyl -Y2, R3NR4- _or NR4 - 3-al kyl group and by an
|soxazoll%ﬁnytbé% | X gf ot ot TBn2l {3 guéérltuted by a Cl1_3-al kyl group,
by a pyrro mass spectrum: (M+H)® = 478

(3) (E/Z)-2-(4-amidinophenylaminomethyl)-1-methyl~5-[1-
[ (pyridin-2-yl) -carboxymethylidene) -methylene] -
25 cyclopropyl] -benzimidazole-hydrochloride
Yield: 65 % of theory,
C,H, N0, x HCl (466.55/503.0)
mass spectrum: (M+H)® = 467
(M+C1)" 501/503 (Cl)

30
(4) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1- (N-
methyl -carboxymethylcarbonylamino) -2-
(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
dihydrochloride

35 Yield: 99 % of theory,
R; value: 0.55 (Reversed phase RP 8; methanol/S5% saline

solution = 1:1)



35 linocarbonyl, 3,4-dehydro-piperidinocarbonyl, pyrrol 1-yl-carbonyl,

car boxy, am nocarbonyl, Cl_3-al kyl am nocarbonyl, di- (Cl_3-al kyl)

- am nocar bonyl or WO 00/ 01704 - 134 - PCT/EP99/ 04531 4- to 7-nenbered
cycl oal kyl eneyygi pagarbeayl group, whilst ign t-he abovenent ipoTe®rgoWastihe
cycl oal kyl eneimino noi ety may be substituted by one or two C, _3-al kyl
groups and at the sane tine each alkyl 5 noiety or al kyl substituent in the
abovenenti oned Cl_3-al ky. 1,ho o) i- (Cl 3-alkyl) -am nocarbonyl or
cycloalkyIenepnﬁﬁgﬁgfHﬁﬁéﬁﬁgpo&%gPﬁ%%}%%gsﬁ%étituted by a carboxy group,
and t he renai nabg bpdcogem:at dNBHOf the €£1524 al kyl group may be wholly or
partially replaced by 10 fluorimng,atoms whesein R3 denotes a hydrogen atom
or a C1_3-al kyl group optionally Substituted by a carboxy group and 15 R4
denotes a hydrogen atom a Cl (B-HHREILY -€1588 ATky[C¥b,
carboxy-Ck 3-al kyl -YI -C1_3-al kyl -Y2, d _,-alkyl-Y2 or carboxy-Cl_3-al kyl -Yz
group or R3 and R4 together with the nitrogen_ataom be “ﬁ E them 20 denote
an 4- to 7-neﬁﬁér8d(éyémégPﬁ?Péﬁéy%?WéngpﬁggyggfﬂdﬁgF%y sqostit'ded by a
cargoxy, C%_Bcgkbbky@thg@nagxno¢1131mLb%hygruﬁmewPQHQMPnﬁkad?ﬁﬁbﬂ?-ﬁ I

car bon- car bon n n_ox n atom,, S e , sul phinyl, sul phonyl,

- NH, -NH-CC>eBﬁYENHgEEENﬁg%GFBES'gﬁﬁyéfogéﬁgFég%a car bon-ni trogen bond or
a carbonyl, syliphdnyls &noifiottweorit CO- group, wherein the carbonyl 30
group of .the =NH: group, i j t Ltg O ot RA4-
group, aﬁﬂptthYéiéFgrgu%% %%t?f%%% ﬁ%égﬁe@%eéi%@?F%%ﬂg}?%hegg%g%%g Y1
and Yz may eaehladdeni endl:ly be substituted by a Cl_3-al kyl or
carboxyCl_S-abﬁﬁlb%boq@,23écp.galﬁ;gékyénggﬁ3_5-cycloaIkyI group
substituted by*a’RSNR6group wherein ~ WO 00/01704 - 135 - PCI/ EP99/ 04531 RS
denotes a hydP8§énsrEGHFUR:cl M+E)kyT 4€% - cycloal kyl, phenyl car bonyl)
phenyl sul phonyl or pyridinyl group and 5 R6 denotes a Cl_3-al kyl

car boxy-Cl_3-al kyl _or _carboxyCl_3-al kyl carbonyl group, a Cl_3-al kyl group
whi ch iszgﬂbsgﬁéépéé—%é a C2_4-al kanoyl or CS_, -cycl oal kanoyl group and by
a Cl_3-al kyl group 10 substituted by a chlorine, bromne or iodine atom Rb
denotes a hydrgogen at - : Ol - s yano group
or an anidino5gggu6ﬁaﬁg%%ﬁﬁ%y%%g%f®&éuh%?ﬁ?&?e %%§5gaﬂ§%koxy}§?gu%; by one
or two C1_3_amgyhyl-5—[1—(2—ethoxycarbonylethylamlno)—1-

(dimethylaminocarbonyl) -ethyl] -benzimidazole

20
1.5 g (2.8 mmol) of 2-(4-amidinophenylaminomethyl) -1-
methyl-5- [1- (2-ethoxycarbonylethylamino) -1-
(dimethylaminocarbonyl) -ethyl] -benzimidazole-hydrochloride
are dissolved in 14 ml water and 55 ml tetrahydrofuran,

25 mixed with 2.0 g potassium carbonate and 1.0 ml (6 mmol)
of hexyl chloroformate and stirred for 4 hours at ambient

temperature. After removal of the solvent in vacuo the

residue is mixed with saline solution and extracted 3 x
with methylene chloride. The combined organic phases are

30 washed with a little water, dried over magnesium sulphate
and concentrated by evaporation. The crude product is
purified on silica gel, eluting with methylene chloride
plus 2 to 7.5% ethanol. The uniform fractions are
combined, concentrated by evaporation, dissolved in a

35 little ethyl acetate and mixed with petroleum ether. The
solid form is suction filtered, washed with petroleum

ether and dried.



groups, or by one or two Cl1_B-al koxycar bonyl groups, wherein the carboxy,
am no and i mno groups nentioned in the definition of the abovenenti oned
groups may al so be 20 substituted by a group which can be cleaved in vivo,
the tautonersysspgygehe@mers and salts thegeof. 3. Benzi npdazelpes/ok531
gener al fornuwa 'a"according to claim25 2, wherein A denotes a

Cl _3-al kyl ene group, B denotes an oxygen aton1 a nethylene, imno or

N-(Cd 330 a|k§|)-lﬁln0 group mher%ln the al kyl noiety may be substituted by
a carboxy grotipelfta fefofesdnscst tEGOFYAIrkyl group substituted by the

R1- CO group i &, Hherd, posit iy wherein 35 WO 00/ 01704 - 136 -

PCT/ EP99/ 04531 R1’ ﬁenot S al kox _

di (C1_4- al kyl e afd nie® gr@ %gmﬁ%¥§}% aﬁ%%ﬂy%%ﬁéféﬁf$¥y%§ﬁ%@%%§§%uted by
a carboxy group,:1% a 4- to 7- nenbered cycl oal kyl enei m no group which may be
substi t ut b h r.ou yBy on r two Cl_3-al kyl groups, whil st
an al kyl gﬁbs%??ueg eﬁgéuginuﬁygﬁéouslygﬁg substituted by a hydr oxy,

Cl_3-al koxy, carboxy, carboxy- GINQJaIko§$ car boxy-Cl_3-al kyl am no, 10 N
(C1_3-alkyl) -N (carboxy-Cl_3-al kyl) -anino,

car boxyd _3-al kyl am nocarbonyl , N ( Cl_3-alkyl ) -N ( carboxyd _3-al kyl)
-aninocarbonyﬁﬁééﬁigeiﬁﬂ 3-al kyl ami nocar bonyl anmi no, 1- (Cl_3-al kyl) -3-
(carboxyCl_3-al kyl) - ami nocar bonyl ami no, 3- (Cl_3-alkyl) -3- (carboxy 15

Cl_3-al kyl -anlnocar aqny| C Kyl )

3- (car boxd2 c123- él??ﬁ% %8@§aﬁgﬁnfgﬁ%hgdar %E§h$g - o 7N er ed
cycloalkyIeneeuhb&y@HMM©nmﬂmemmmuqanhmmyﬂlmwﬁ@&h@W¥§QZr23-alkyI group, to
whi ch a phenyl i |adg@%3yn e A R1@E, a

nmor phol i no, p.S raz}%%l| iﬁgFa§yﬁlkyl plper22|no pyrrolino,

3, 4- dehydr o- pbﬂéﬁ@@@d@_éé§pyLLaL_L_¥L_gLeup——25—a—€3—5-cycloaIkyI group
substltuted in the 1 position by the RZ-CX- group, wherein RZ denotes a
phenyl , napht hyl or nopnocycli red r I oup optionally
subst i tut b¢ -aMeGhEtl ‘a(l4k3ﬂh1@r&1|§he\ﬂg§'rme)l%n%t ﬁ% rr%mg}éreh% et er oaryl
group contai ngropaorniawe or _three nitrogen atons and the 5-nenbered
heteroaryl group contains an imno group optionally substituted by a

Cl_j-alkyl group, an oxygen or sul phur atomor an imno group optionally
substituted 33sbynlaofl a3-1a|6kydol@1ouﬁ@1axtd-ca‘n afx ygdrntarl 1€ i R %ne

T peuF BRI IR b 3 st G, o
20 dllsopropylamlne 5 mmol) in 20 ml tetrahydrofuran at
-78°C. Then a solution of 10.0 g (50 mmol) of methyl 2-(4-
chloro-phenyl) -propionate in 30 ml tetrahydrofuran is
added dropwise at -78°C. Formaldehyde gas is then piped

into the reaction mixture at -20°C for 30 minutes. After

25 the addition of 5% citric acid and glacial acetic acid the
mixture is extracted with ethyl acetate. The organic
phases are washed with 1N sulphuric acid, water, saturated
sodium bicarbonate solution and saline solution and dried
over magnesium sulphate. The crude product ig purified on

30 silica gel, eluting with cyclohexane/ethyl acetate (19:1;
9:1; 4:1; 1:1 and 0:1). The uniform fractions are combined
and concentrated by evaporation.

Yield: 9.7 g (84% of theory) yellow oil,
R, value: 0.25 (silica gel; petroleum ether/ethyl acetate

35 4:1)



WO 00/ 01704 - 137 - PCT/ EP99/ 04531 Cl1_3-al koxy, carboxy-Cl_3-al kyl am no or
N- (Cl_3-al kyl) carboxy-Cl_3-al kyl am no group, and X denotes an oxygen
atom a Cl_j-alkylimno, 5 Cl1_3-al koxyimno or Cl1_3-al kylidene group, each
of which may Q@ §5F§5bbgted in the al kyL e al kanoyl noi ebyThyraogaulsaxy
group, a Cl1_3-al kyl group substituted in the 1 position by an 10 im dazole
or im dazol one group wherein the imidazole ring may be substituted by a
phenyl or carbox t wo
or three Cl1_32al¥ S 4 i S Efts . < cal or
di fferent andPQépaQédtBﬁaabgmeﬁmpttonﬁdaabkyl4sﬁbsmlmaehy§ eay4 -chloro-

S|nultaneousl ted b r y b

the 2 or 3 po FPX 3 QXH£RFXO¥ Egyalg gagggFﬁo H@ galﬁ& Qg%#%g@
(Cz_4- al kanoykplu€ioB- ahkgkhanpho or di 20 (C1_3 al kyl) -am no group, and

t he i m dazol o ng A8y ke ituted by a Cl1_3-al kyl group, whi | st the
al kyl subs |tggﬁ hna8g%eoguﬁggp? fed by a carboxy gro |n the 2 or 3
position by aRs Z*E'ﬂemﬁnoo 2 bshliemoys ity bt 'F }tehexgne 2:

(C2_4- al kanoyl,) 1g%l§1ag&ﬁkl@nhegd9r di- (C1_3- aIkyI) -am no group, and
additionally a phenyl or pyridine ring may be fused to 30 the

abovenenti oned i m dazole or im dazolone rings via two adj acent carbon
atons, an i m dazali(di-adldré~di-antroybhenglp -2hinehhgiy3bai -t uted by one
or two Cl_3-al kyl groupsg ilst at the 35 sane tine an al kyl substituent
may be s thEéB&—S%—a—géﬁ%oxy group, WO 00/ 01704 - 138 - PCT/ EP99/ 04531
a Cl_4-al kyl grapprwﬁlahaﬂegsubéwlt@t@damnlﬁhéalfy@@lﬂrdﬁ FR1eFOoR3NR4- or
R3NR4- C1_3- al u Y 28 L y and nitric acid.

2, 3-dehydro-p per ?ngcg réx? 2|WP§222 nggﬁbgggbgﬁ§e car boxy,
anlnocarbonyIYléldS Qpﬁypénﬁ @&¥bonyl , di- (Cl_3-al kyl) -am nocarbonyl,

i soxazol i di n- %eykgﬁgb%gxhtorlég Qszcnenbered cycloalkylenelnlnocarbonyl
group, whilst in the 10 abovenenti oned groups the cycl oal kyl enei m no noi ety
may be sd%%tlFu%b@lﬂ#%oﬁéoérGg&o Cl_3-alkyl groups and at the same tine
each al kyl noiety or aIkyI substituent in the abovementioned

Cl_3-al kyl am noca 3

cycl oal kyl enefri-focars Ty "Dy a car boxy group,
and the FEWBIQEQQLDMQEQQQQQatOHS of the Cl1_4- aIkyI group may be wholly or
partially reDLP?%EQr%§ gha%b%sqyo% EAR F@lensR%r@ﬁath-Qa —anhydbagen at om or
a Cl_3-al kyl grotp

denotes @hydpé§er- &b@%§15082n3¥525333b;%6$%¥g¥ﬁg?§€%ggééﬁ%ﬁﬁg f%bggﬁp or
hydrochloric acid in dioxane.
Yield: 98% of theory,
C,oH;,C1NO, (259.65)
mass spectrum: (M-H) "~

25 (2M-H) "~

VAT OXY —

258/60 (Cl)
517/9 (Cl2)

e. 2-[4- (N-benzyl-methylamino) -3-nitro-phenyl] -2-methyl-3-

hvdroxy-propionic acid

30 Prepared analogously to Example 1b from 2-(4-chloro-3-
nitro-phenyl) -3-hydroxy-2-methyl-propionic acid and N-
methyl-benzylamine.

Yield: 81% of theory,
CgH,,C1N,O, (344.37)
35 mass spectrum: M' = 344



25 R3 and R4 together wth the nitrogen atom between them denote a 4- to
7- menbered cycl oal kyl enei m no group optionally substituted in the 1
position by a carboxy, Cl_3-al kyl or carboxy-Cl_3-al kyl group, wherein 30
Yz denotes a ﬁ@r@@pombbaogen bond or a caklonyl, im no or pcliAEEOs /UG,
wherein the carbonyl group of the -NHCO group is linked to the nitrogen
at om of the R3NR4- group and the imno group occurring in the defrnltlon

of the groups Yz t|o y be.35,.su ituted b aIk

car boxy- CL_3- & k9T é glﬂp, enzigd SFgﬁéﬂlnogeé nlﬁé‘?/’@é@é‘ﬁ’ﬁS%I 1§3al kyl
or C3_5-cycl oplkybxgr oupyeubitidt ntedyiApibeah-peshei on by an RSNR6- _gr oup,
wherein RS denotes a hydrogen atom a Cl_3-alkyl, CS ~-cycloal kyl, 5
phenyl car bonyl , phenyl sul phonyl or pyridinyl group and R6 denotes a

Cl_3-al kyl, carbpaye@lanadbkplusdy tar Berypple3lsl KEyboakbddyl(Ngbemzylt0 a
C1_3- alky% gr QQh??bﬁan? §u§§EkbubﬁgngX]aBC%yﬂr@&§aQQmEtﬁ -propionic
C5_.,-cycloal kano rou al kyl “group substifuted by a
chIorlne br offhe 8p |Hdmﬁéhaﬂo npylaeasees a Cl_3-al kyl group and 15 R-
denotes an anygding. gg@qpofhtgao y optionally be substituted by a

2,2,2- trrchloroethoxyc r bon 8- al koxycar bonyl ,

acetoxynethyIS 63 ‘%%Eyloxycarbonyl or benzoyl group, whilst the
benzoyl 20 nDh@éE ﬁPECbQuMDnOM or disubsdituted by fluorine, chlorine,

brom ne qr. iodi ne atons, &Eg szyI4£6 Cl_3-al koxy groups and the
substituerts may be |dent|ca ifTetent, 25 the Cl_3-al kanol esters, the
tautoners, stereoisomers and salts thereof. 4. Benzim dazol es of general
formula la acgording tg. BEﬁb?ﬂZmeWh9&shQn%2 -A- ﬁ%@%be?h%n@&ﬁhﬁ|%@%h@ﬂaop, B
denot es an oxygen atonror an_1m no group 5 deno cyc opropyl group
substituted bREERANRSUCRIPHYEOX) ' =¥ ; 6 ;

140 - PCT/ EP99/ 04531 R1 denotes a pyrrolldrno or plperldrno group
optionally substituted by _a_nethyl or et h -0Up ein h net hyl or
et hyl noiléty ﬁaﬁohgt%GBsPFt&tgdgb 330 CQPBg%y, 3-[%h?&—5enzfi—

methylamino) -3-nitro-phenyl] -2-methyl-3-hydroxy-1-

pyrrolidin-1-yl-propan-1l-one in 20 ml tetrahydrofuran is
mixed at ambient temperature with 1.3 ml (9.3 mmol) of
triethylamine. Then 0.27 ml (3.5 mmol) of methanesulphonyl

20 chloride are added dropwise at 2-5°C. After 2 hours at
ambient temperature the precipitate formed is suction
filtered and the filtrate is concentrated by evaporation.
The crude product is further reacted without being
purified.

25 Yield: 1.4 g (98% of theory)

h. 2-[4- (N-benzyl-methylamino)-3-nitro-phenyl]-2-methyl-3-
methyvlamino-1-pyrrolidin-1-yl-propan-1-one

30 A solution of 1.4 g (2.9 mmol) of 2-[4-(N-benzyl-
methylamino) -3-nitro-phenyl] -2-methyl-3-
methanesulphonyloxy-1-pyrrolidin-1-yl-propan-1-one in 10
ml dimethylformamide is combined with 20 ml of a 40%
aqueous methylamine solution and heated to 100°C for 70

35 minutes. After cooling the reaction mixture is combined
with ice water and extracted with ethyl acetate. The

organic phases are washed with water and with saline



5 carboxy- Cl_3-al koxy, carboxy-Cl_3-al kyl amno or N (Cl_3-al kyl)
-carboxy-Cl_3-al kyl am no group, a cyclopropyl group substituted in the 1
position by the R2-CX- group, wherein 10 R2 denotes a phenyl, pyridyl,
pyrazol yl growp opv¥oamakly substituted bBy98 €l _3-al kyl gr ®GF/&RQ X 0d&36t es
an oxygen atom a Cl_3-al koxyimno or 15 Cl_3-al kyl i dene group, each of
which is substituted in the al kyl or al koxy noiety by a carboxy group, a
Cl_2-al kyl gr ti : i h [N iamiad I I a
wnarein The | BoRAT P B e S o e
group and by bweevpprpwgtcens- hrycr d@uﬁ§°§ﬂcﬁy1§n@Prﬂﬁée§rophﬁéélca
Cl_3-al kyl grgups. emMienagnwike sehshi bheerhs ey aadldenti:agl san ,dif:flerent
and one of thé abovenentioned alk suhstituents nay sinultaneaqusl b%
substi tuted b}‘aCQBCcaP58?91@90uﬁ%8ruH& OFE LEBSE é@e&rfn 1245 83
position by asocadendra€2ddbyl kanpwratioa,. Cl_3-al kyl am no, N

(C2_4-al kanoyl,). -Cl_3-al kyl ami.go _or di - 1 3-alkyl) -am no group, whil st
additional ly gl8%§6yﬁ4§rméyﬁggfnggrfﬁﬁoﬁgg’be fused to the abovenenti oned
i mi dazol e ri ngs walue woO 305 atigbteer @at boneblhvhene aclkciopide kgrhansdt Pt bt ed
in the 1 position by a benzimdazelen- Lmkongzgup, whil st the im dazol one
ring may be substituted by a nethyl or ethyl group optionally 35
substituted by a carboxy group, WO 00/ 01704 - 141 - PCT/ EP99/ 04531 a

RaNRA- 1 al Tyl o e T r acar by aroup, by ¢
-Cl_3-al ky roup an i - -a - am nocar bagn group, by a
isoxazolidin-?f%ﬂgﬁﬁﬁ C&F@Gﬁ?%ﬂﬁtg&gfﬁF@PPﬁﬁﬁ%@gpggﬁyPn@?J&'

pi peri di nocar po#yb19HawR 1Syhsirbiaed 1byna C1 3-al kyl group, whilst in the
abovenenti oned groups 10 each al kyl noiety or al kyl substituent in the
abovenenti oned groups may be substituted by a carboxy group, wherein R3
denot es a hydPegearatiomned ogoCEly- &lock Exagpdep 785 fapm Gndld(Nsdengytlnt ed by

a carboxy, % ro H‘% )t/:?ﬁ'/@ ?ﬁénge; nat.es %,O%qllgaglgqg -3 @Bt 13 1Ch 3wl 1a¥a riy- 1 -

car boxyCl 3-a > group or 4t oget her mﬁ%ﬁﬁ}he ni t rogen, at om
bet ween t hem BeEERd 1414 1y 17 DRoREE-dd Offc FHA IPtEY Mate Git6u S oSt oIt | y
substituted byjaicar paxy o3 eueoryherein Y2 denotes a carbon-nitrogen bond,
a carbonyl grou

G 3 alkyl or Buprabies O-apwiFebfoapoetbstt Pat chorharhechEBel P34 6y an
RSNR6 - group ammadizg in
20 C,.H,N,O, (510.60)
mass spectrum: (M-H) "
(M+Na) *

509
533

j. 2-(4-methylamino-3-amino-phenyl)-2-methyl-3-(N-
25 methoxycarbonylmethylcarbonyl-methylamino) -1-pyrrolidin-1-
yl-propan-1-one

Prepared analogously to Example 1d from 2-[4-(N-benzyl-
methylamino) -3-nitro-phenyl] -2-methyl-3- (N-

30 methoxycarbonylmethylcarbonyl-methylamino)-1-pyrrolidin—1—
yl-propan-1l-one and hydrogen/palladium on activated
charcoal.

Yield: 100% of theory,
R, value: 0.40 (silica gel; ethyl acetate/ethanol 9:1 +1%

35 conc. ammonia)

C,oH3N,0, (390.49)
mass spectrum: M' = 390



30 RS denotes a pyridinyl, phenyl carbonyl or phenyl sul phonyl group and R6
denotes a Cl_3-al kyl or carboxy-Cl_3-al kyl group, 35 WO 00/ 01704 - 142 -
PCT/ EP99/ 04531 an n-propyl group substituted in the 3 position by a

chl ori ne at onwowhog¢h1i74substituted in th&8l-position by ECT/EP99/04531
cycl opentyl carbonyl group, 5 a cyclopropyl group substituted in the 1
position by a cyclopentylam no group, which is substituted at the nitrogen
atom by a carboxy-Cl_3-al kyl carbonyl group, Rb denotes a met hyl group and
10 R~ denotes an am di no group_ which may o %h% ubsthyﬁted

Cl_e- al koxycakboAylIl2- ééet% Wﬁ@bﬁ%WGﬁ?@&PB&%?F ca bon RebhisRdnd) )2
2,2, 2-trichl opopihayycar wﬂbalamzw Ly pachany 1 -otn - uelyzq»ylz -grewyanbs t he
Cl1_3- al kanol ters thereof : OFELS aqg salts
thereof. 5 PHa SOt getrera ] & o)

wherein Aglenotes a nethylene group, B denotes an I m no group, 25 Ra

denotes a CyCFgBrO%%h %r%ﬂgg%%gaylk %%in 1%h§eR%1€§QQOQQ -2 thR8 akino-

posi tion, denot or piperidino group optionally
30 substituted- bmlaOﬁ@hﬁmwldrZeﬂﬁme@réu dMrherei n each nethyl or ethyl

noi ety may beméﬂh%&&%%&%@n@ﬂm%t 1RREBonSA-RENyThmindl) kaxpyrrolidin-1-
car boxy- Cl_3-al kyl am no or 3- aIkyI -carq?x - §y m no group,
35 a cycl opr opy-PEPEEH - éU@@@I@@@e@ i (PerROTT 1588 T itol % ﬁfﬁg quCX gr oup,

wherein 10 tetramethyluronium tetrafluoroborate, 4-cyano-

0 2,

phenylglycine and triethylamine in dimethylformamide.
Yield: 95% of theory,
R, value: 0.35 (silica gel; ethyl acetate/ethanol 9:1 + 1%
conc. ammonia)

15
1. 2- (4-cyanophenylaminomethyl)-1-methyl-5-[1~(N-
ethoxycarbonylmethylcarbonyl -methylamino) -2-
(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole

20 Prepared analogously to Example 1f from 4-[2-(3-(N-
methoxycarbonylmethylcarbonyl-methylamino)) -2-methyl-1-
pyrrolidin—1—yl—propan—1—on—2—yl]—2—(4-cyanopheny1)—
aminomethylcarbonylamino-N-methyl-aniline in glacial
acetic acid.

25 Yield: 47 % of theory,

R, value: 0.20 (silica gel; ethyl acetate/ethanol = 9:1)

C,oH, N0, (530.63)

mass spectrum: (M+H)®
(M+Na)*

531
553

30
m. 2- (4-amidinophenylaminomethyl)-1-methyl-5-[1-(N-
ethoxycarbonylmethylcarbonyl-methylamino) -2-
(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
hydrochloride

35 Prepared analogously to Example 1g from 2-(4-
cyanophenylaminomethyl) -1-methyl-5-[1- (N-
ethoxycarbonylmethylcarbonyl-methylamino) -2-



WO 00/ 01704 - 143 - PCT/EP99/ 04531 RZ denotes a phenyl, pyridyl, pyrazolyl
group optionally substituted by a C1 _3-al kyl group and 5 X denotes an
oxygen atom a Cl_3-al koxyimno or Cl_3-al kylidene group, each of which is

substituted ipqt %/%H@%M or al koxy noi ety gy .a carboxy gr @/ dSl/ orsd Kyl
group substituted in the 1 position by an 10 i m dazol e group wherein the

i mdazole ring may be substituted by one to three nmethyl groups or by two
met hyl groups and an ethyl group, whilst additionally one_of t
abovenentionedngﬁﬁﬁl@%HQQQ¥HOH§GB§$FFﬁ€ﬁf§q%@?%ﬁzﬁﬂﬁpﬁﬁégﬁ%@W’ e
substituted byyareRIMMO JaRURBL/ akimoa it Rgrbenatiehyin gitdismadhi ch i s
substituted in,tgﬁll ogjtio%hp an R3NR4- or R3NR4- CHZ- group and 20 by a
di-(C:l_:%-aIkyIY)l-e i'n aﬁbﬁﬁyl, Y4 pyrro |idinocarbonyl or
pi peri di nocar onyhlgeoup. dpt i shhity gebstimethpdehy ahbprddal/wrerhgnedp:=
whilst in %he4qquegﬁ2&hgp§gc%Qggp%LQQSh al kyl moiety or al kyl 25

n itute

substitue may “be bst y a carboxg group, wherein R3 denotes a
hydr ogen at omCeeH,slV.:01 B-BEky(5¢t o6/ 2P bRl |y substituted by a carboxy

group and 30 R4 denofes Gl 3Kyl - Yzsgp carboxy- Cl_3-al kyl-Yz group
wherein Yz denotes carbon-nitrgggP bond, ,a egﬁonyl group or 35 an imno
group optionally substituted dV* 1_3-§P§§P 3 p, WO 00/ 01704 - 144 -
PCT/ EP99/ 04531 Rb denotes a nmethyl group and R~ denotes an am di no group

whi ch may opti gnal be ,substituted by a Cl 8-.al r ,
acetoxyne%%ylHQV% 1n% COMPIhidroet 5%3%%?%%%@1é‘Eéﬁ?&ﬁg§ycarbonyl
or benzoyl gr@xamplee 1GL: 3- al kanol esters thereof, the tautoners,

stereoi soners and salts thereof. 10 6. Benzi m dazol es of general formula I

according to at |east one of clains 1 to 5 wherein the group Ra is in the 5
posi tion, (1) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-

(N-methoxycarbonylmethyl-methylamino) -2-
15 (pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
hydrochloride
Yield: 89 % of theory,
R, value: 0.35 (Reversed phase RP 8; methanol/5% saline
solution = 3:2)
20  C,H,,N,0, x HCl (519.66/556.11)
mass spectrum: (M+H)' = 520
(M-H+HC1) " 554/6 (Cl)

I

(2) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(N-

25 ethoxycarbonylmethylcarbonylamino) -2-
(pyrrolidinocarbonyl)—prop—2-yl]-benzimidazole-acetate
Yield: 45% of theory,

R, value: 0.20 (silica gel; methylene chloride/ethanol =
8:2 + 1 % ethyl acetate)
30  C,H,,N,0, x CH,COOH (547.66/607.71)

mass spectrum: (M+H)" = 548
(M-H) - = 546
(M-H+CH,COOH) ~ = 606

35 (3) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
(N-ethoxycarbonylmethylcarbonyl—methylamino)—2-(N—methyl-
ethylaminocarbonyl)—prop—2—y1]-benzimidazole—hydrochloride



15 the tautoners, stereoisoners and salts thereof. 7. The follow ng
conpounds of general fornmula la: (a)

2- (4-am di nophenyl am nonet hyl )-1-methyl -5-[1 20

(pyrrolidin- 1w§! 0930R9aY! ) cycl opropyl | - bepgg ni dazol e, (b) pcT/EP99/04531

(E/ Z)-2-(4-am di nophenyl am nonet hyl ) - 1-nmet hyl -5-[ 1[ (pyri di n-2-yl ) - (carboxym
et hyl oxyi mi no) net hyl ene] cycl opropyl ] - benzi m dazole, 25 (c)

2- (4- am di nophenyl am nonet hyl ) - 1- met hyl - 5-[ 1- ( 2car boxyet hyl am no) - 1- (pyrr ol
i di n-1-yl-carbonyl)-ethyl]benzi m dazole, 30 (d) 2-

(4- am di nophenyl am-neramidihopheBilapindmefthyl)) 21 -methyl-5- [1-

(2carboxyet hyl ) -pyrrolidin-1-yl-carhonyllcycl opropyl ] henzi.m dazole, (e)
224 am 4 nopiVAFEaRSAEERmEE Ry 3B P AR RElCHyA4R

car boxyet hyl ) e hy1dimimplyprbomyda z pirop-2l-yis t-tenjzhevi daicd 7 diysl rood 00/dEL 704
- 145 - PCI/ EP99/ 04531 (f)

2- (4-am dinophenyl am nonet hyl) - 1- net hyl - 5- 1§écarboxynethylanino)-l-(pyrrol
i di n-1-yl - car 60y Ry-(érmpifibephienyd @rgnemns )(-dymethyl-5-11-

2- (4-am di nophgnkk AR mbtFRA Blrbemlyl -t isikyino ) -2-

car boxymet hyl r(}gfrn_blc‘inyl am nomigh I.),- 1- met Eyl - JJH% ?S?gl.i di r%—eyl - car bonyl ) - et hy
|]- benzi m dazdPéP&xd IROCEE POIYIN apdioRserd] -PREZNMCEAER S koxycar bonyl ) |
10 N-benzyl oxy§arbehylordde N-benzoyl -am di nes thereof, the tautoners,
stereoi soners and salts thereof. 8.

2-(4-anid¥ ophenyl am nonet hyl ) - 1- net hyl - 5-[ 1( car boxynet hyl am no) - 1- (pyrr ol
di n-1-yl - car bdiey| e—d@hpmi dimdpdenyiatdnomet hytie -Ctr@tdiykardol [dst ers t her eof ,
and their N-( ~al r ; yecar | 5 2=
N- benzoyl am d?#gg,titogc to%n%rols?‘?ﬁﬁe)etr %s?g%ﬁgﬁngéggﬁémwpﬁysi ologically
accept abl e sallpdpefridiaccenpeonydd -2rorcdordil ndeng inigaaeleto 8 wherein R-
denotes one ok khe aTldie groups mentioned in claims 1 to 8. 10.

Phar maceut i cal “conposi tions containing a conpound according to at | east one
of clains’® to 8 wherein R 25 denotes one of the anidino groups mentioned

inclaims 1 tq78, 20r(4a asdldi nephenyilag inoreltdiyh) 9,1 -oEtihgdal gy 1t-odet her with
one or nore inert carriers /Qr -dil . nviSEi%fo)a Lonpound accordi ng
to at |east oH@t®P%¥9%ﬁ%§ g%%qﬁyg¥qﬁ#§$%§h“%%h'engFggﬁone of the am dino
groups nent i ongyrineldiddinesalrkomyd,) -erop -Laivil labegzdinigaze 1@ -ARR LS or
preparing a phkar . UbleC Qﬁgﬁﬁjtion with a thronbin tinme prol onging
effect, a thrgﬁggﬁgiﬁ%ibgki% effect and an inhibiting etfe?t on rilated
serine 20 R, value: 0.20 (silica gel; methylene chloride/ethanol =

8:2 + 1 % glacial acetic acid)

C,.H,,N,0, x CH,COOH (547.66/607.71)

mass spectrum: (M+H)' = 548

(M-H) " 546

25
(8) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-(2-
ethoxycarbonyl-ethylcarbonylamino) -2-
(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
hydrochloride

30
(9) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(ethoxycarbonylmethylsulphonylamino) -2-
(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
hydrochloride

35 Yield: 14% of theory,
R, value: 0.20 (silica gel; methylene chloride/ethanol =
8:2)



35 proteases. WO 00/ 0104 - 146 PCT/EP99/04531 12. Process for
preparing a pharneceutical conposition according to claim10, characterised
in that a conpound according to at | east one of clains 1 to 8 wherein R
denot es one oWOt R&/QAT7@8#no groups mentionEin clains 1 t B/ER9904533al t
according to claim9, is incorporated in one or nore inert carriers and/or
diluents by a non-chem cal nethod. 13. Process for preparing the conmpounds
according to &0 qj@gn;x]ﬁ@p Q—,g;pb@g,ag;j@rirs)ed in that a) in order to
prepare a conpount ener al rry a |_wherein R~ denotes a cyano group:
15. a conpount@gf §8ﬁ€2§}m‘f or rﬂ‘j‘r*H NHREMH R 271,72 -\C/-A-B -Ar -CN (I1)
, optionally fornmed in the regstNan*m xéws e, 20. mhereln Ra, Rb, Ar, A and
B are defined as in clains 1 to 8, Z1 and Z2, which may be identical or
different, denote am no, hydroxy or nercapto groups optionally substituted
by al kyl groups with 1 to 6 carbon atons or 25. Z1 and ZZ t oget her
represent an e i l, )0 p nal_l tituted
by an al kyl g?éé angh %Hgﬁ@%%ga gghaﬁgnbmb%ﬂxga T O%y[%r%ﬁ%ﬁ

al kyl enedi t hi segre@plnbtil2 -Betdyd srsbRnaargno) szcycl i sed or

(pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole-
hydrochloride

10
(11) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -2- (pyrrolidinocarbonyl) -prop-
2-yl] -benzimidazole-dihydrochloride
Yield: 40% of theory,

15  C,H,,N,0, x 2 HCl (519.65/592.56)

mass spectrum: (M+H)"' = 520
(M+Na)* = 542
(M+HCOO) ™ = 564
(M+C1) - = 554

20

Example 16

2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-
25 (carboxymethylamino) -1- (isoxazolidin-1-yl-carbonyl) -
ethyl] -benzimidazole-hydrochloride

Prepared by hydrolysis of 2-(4-amidinophenylaminomethyl) -
1-methyl-5-[1- (ethoxycarbonylmethylamino) -1- (isoxazolidin-
30 1-yl-carbonyl)-ethyl] -benzimidazole-hydrochloride with
sodium hydroxide solution in ethanol.
Yield: 90 % of theory,
R, value: 0.65 (Reversed phase RP 8; methanol/5% saline
gsolution = 3:2)
35  C,H,N,0, x HCl (479.54/515.99)
mass spectrum: (M+H)® = 480



30. b) in order to prepare a conmpound of general fornula | wherein Ra
denotes an R2-CX' -C3_5-cycl oal kyl ene group, WO 00/ 01704 - 147 -

PCT/ EP99/ 04531 wherein R2 is defined as in clains 1 to 8 and X denotes one
of the imno Yoowpes onewwi oned for X in el aPBs-1 to 8: a cHAGHERP Df04GSRier al

formmla 5 NRa ~I ~~~AB-Ar R~ (1 V), NRb wherein Rb, Ar, A and B are
defined as in clains 1 to 8 and Ra' denotes an R2-CO C3_5- cycloalkylene

group, where ULl Q.%zlﬁéf dh an am ne
of gener al fo%%ﬁﬁ%oig &gksn?%wQQ)&ﬁ%rgﬁﬁmirE ghgies ong of e |n1no gr oups

ment i oned for EXamplel diems 1 to 8, or 20 ¢) in order to prepare a conpound
of general fornula | mhereln Ra denotes an RZ-CX' -C3_5- cycloalkylene

3 ool dome or dabe 2o el Hebb e S s g e O 1
gener al fozrrubar[&oagretwylbmm)AlB (-iAoxEZA] idiv -1 -y INcErbaimglei-rtRly11A, A
ggg/Engfoggg nedlas |n kg%ﬁf %@fﬁg%%gcycygng;Pézg4g;oag? Qhere

(2) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-

(carboxymethylamino) -1- (N-methyl-N-ethylaminocarbonyl) -

10 ethyl]-benzimidazole-hydrochloride

Yield: 93% of theory,

R, value: 0.40 (Reversed phase RP 8; methanol/5% saline

solution = 1:1)

C,.H,,N,0, x HC1l (465.57/502.02)

15 mass spectrum: (M+H)® = 466
(M+Cl-H) = 500/2 (C1)

(3) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1- (N-
carboxymethyl-methylamino) -2- (pyrrolidinocarbonyl) -prop-2-
20 yl)] -benzimidazole-dihydrochloride
Yield: 89% of theory,
R, value: 0.57 (Reversed phase RP 8; methanol/5% saline
solution = 4:3)
C,.H,N,0, x 2 HCl (505.63/578.54)
25 masgs spectrum: (M+H)" = 506
(M+2H) ** = 253
(M+H+Na)*™ = 264.5

(4) 2- (4-amidinophenylaminomethyl) -1-methyl-5-[1-
30 (carboxymethylcarbonylamino) -2- (pyrrolidinocarbonyl) -prop-
2-yl] -benzimidazole-hydrochloride
Yield: 90% of theory,
R, value: 0.55 (Reversed phase RP 8; methanol/5% saline
golution = 4:6)
35 C,,H,;N,0, x HC1 (519.61/556.06)
mass spectrum: (M+H)® = 520
(M-H) " = 518



R2 is defined as in clains 1 to 8 5 is reacted with a phosphone of general
formula Z3-HX" (VI) , wherein 10 X' denotes one of the al kylidene groups
mentioned for Xin clainms 1 to 8 and Z3 denotes a tri phenyl phosphono or

di (C1_3-al koxy)y BRopRhQRO group, or 15 d);4f order to prepriespdmyyyd of

general formula I wherein R~ denotes an am di no group whi ch nay be

substituted by one or two Cl1_3-al kyl groups: a conmpound of general formula
NRal ~~-AB-Ar C( NH) zZ4 (VI 1 ), NRb 20 optionally fornmed in the
reaction m xture wherein 25 Ra, Rb, Ar, A and B are defined as in clains 1

to 8 agd Z4th@QtQS(@ﬂa?ﬁ@Q%bpﬁ@' 1@@xﬁom@kmyu0hhom@tnymmghwhphio group, is
reacted wt n am ne o nera ornmul,a H - Rx (VI 11 ) 30 wherein
WD 00/ 01704 - &’49’ar%ﬁé?ﬂ‘§%§’§ﬁ0&‘§'§fyé.af“1éﬁ?d ‘ﬁé?b{;‘%%@h’ may be identical or

di fferent, eaektt§aind nadaytbongdn -gprop-ar-yd ] Cbedzddyazgileup, or with the
salts thereof r . 5.e) _i.norder to prepare a conpound of general formula |
wher ei n Ré?deﬁggggcgﬁqr%iﬁhzolidin-2,4-dion-5-y| group which may be
substituted by one or two Cl_3-al kyl groups, whilst at the sane tinme an

al kyl substit t ey _he . J XY - 3alfgaxycar bonyl
group: 10 a c3%30523*0?%5§£§§§H%#¥¥%ﬂ¥§°%egg&gg %Fﬁﬁgg%%rg IX) , NRb

15 optionalIy(NbFﬁé@oﬁﬁmﬁm@wi§%ﬁﬁQ§Y1WW?F@H§aWﬁ@P@r@‘(N'ethyf—

methylaminocarbonyl) -prop-2-yl] -benzimidazole-
10 hydrochloride

(7) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(N-carboxymethylcarbonyl-methylamino) -2-
(piperidinocarbonyl) -prop-2-yl] -benzimidazole-

15 hydrochloride

(8) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
(N-carboxymethylsulphonyl-methylamino) -2-
(piperidinocarbonyl) -prop-2-yl] -benzimidazole-

20 hydrochloride

(9) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(carboxymethylamino) -1- (piperidinocarbonyl) -ethyl] -
benzimidazole-hydrochloride
25 Yield: 81% of theory,
R, value: 0.40 (Reversed phase RP 8; methanol/5% saline
solution = 1:1)
C,cH,,N,0, (491.60/528.05)
mass spectrum: (M+H)"®
30 (M-H) "~

492
490

(10) 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-(2-
carboxyethylcarbonylamino) -2- (pyrrolidinocarbonyl) -prop-2-
yl] -benzimidazole-hydrochloride

35



Rb, Ar, A and B are defined as in clains 1 to 8 and Ra" denotes an
am nocar bonyl am no group, substituted in 20 the 3 position by a
Cl_3-al koxycar bonyl -C1_3-al kyl group, is cyclised, or f) in order to

repare a co neral formula I ein R~ denote 7 i.di no
o epare 2 SO 9Lt ity Rl i

group: 25 a nitri general formula N | ~~"-"A-B -Ar

wherein WO 00/ 01704 - 150 - PCT/EP99/04531 Ra, Rb, Ar, A and B are
defined as in clains 1 to 8, is reacted with hydroxylam ne or the salts
thereof, or gflih 8rdéramédpnephrryaaBonpBahaYel -dcReLBY1r&ridra | 5

wherein Ra C_O'@EQEB%x?mE%hE}Qé)A1%h8H91§ﬂQnBT-bS (BokrBed dasolhrbboalyTs -1 to 8
or Ra is defined as |n]cggéns to s an am di no group
b

§ and R~ g not,
optional Iy suB%PPrar¥d zhPargz9 16 BYFTOF E?réﬁg or two Cl_3-al kyl
groups: 10 a conpound of general formula NRa ml ~~A-B-Ar R~ ~XI ) i NRb
wherein Ar ng,B_are.defin | I n Ra' " and
Re have the 1A AGS4groeniror RavAaRt pBrELRYTY 2 heRy3E8 17 e
provi so that Raatbokgineshzlgminp)whi-ddisthybemioneerbenylntetiyddrboxy
group by hydfBEXE%E&d&ESﬁ%UEQHrghhﬁo?@d@c'd or base, thernolysis or

~"i s deffne

hydr ogenol ysi s "an as tnclainms 1 to 8 or R 20 denotes a
group whi ch n¥yedgti A& P§ bBeeskverted by hydrolysis, treatment with an

acid or base, gt hes1ipk ySb S5 @ (KWL PGENObYSsS RO O; e @TRRDIOSYr §4Dine _
substituted by a hydroxy gr?up or by one or two Cl_3-al kyl groups and Ra is
defined a9 i nSeL4FALN1=td:8) 25 is converted by hydrolysis, treatment with

an acid or basgH,er nodysi s B1dyaBogenol ysis into a conpound of general
formula | wherein Ra contains g garboxy grpyp and R~ is defined as in
clains 1 to 8"8P°REPES 8 i ned 48 in 30 CI%ihs 1 to 8 and R~ denotes an
am di no group optionally substiM-tided by a 4Y®8roxy group or by one or two

Cl_3-al kyl groups, or (M-H+HCl) = 514/516 (Cl)
15

(13) 2- (4-amidinophenylaminomethyl)-1-methyl-5-[1-
(carboxymethylamino) -2- (pyrrolidinocarbonyl) -prop-2-yl] -
benzimidazole-dihydrochloride

20 Yield: 22 % of theory,
R, value: 0.50 (Reversed phase RP 8; 5% saline solution/
methanol = 1:1)
C,H,,N,0, x 2 HCl (491.60/564.51)
mass spectrum: (M+H)® = 492

25 (M-H)~ = 490

(14) 2- (4-amidinophenylaminomethyl)-1l-methyl-5-[1-(N-carb-
oxymethyl-methylamino) -1- (pyrrolidinocarbonyl) -ethyl] -

30 benzimidazole-dihydrochloride
R, value: 0.48 (Reversed phase RP 8; 5% saline solution/
methanol = 3:2)
C,H,,N,0, x 2 HCl (491.60/564.51)
mass spectrum: (M+H)® = 492

35 (M-H) " = 490



WO 00/ 01 704 - 151 - PCT/EP99/04531 h) in order to prepare a conmpound of
general fornmula |I wherein R~ denotes an am di no group which is substituted
by one or two Cl_8-al koxycarbonyl groups or by a group which can be cl eaved
in vivo: 5 a GOhWpUMLHF4 general fornula LON Ra | ~~A-B - PCRAEPOP/O&5B1) i
N Rb wherein 10 Ra, Rb, Ar, A and B are defined as in clains 1 to 8 and R-"
denotes an am dino group, is reacted with a conpound of general formula ZS
- RO (XI I 1) , 15 wherein R9 denotes a Cl_8-al koxycarbonyl group or the
aryl group of one of the groups which can be cleaved in vivo nentioned

her ei nbef ore aﬂct)ZOzZ@@baﬁmmo@mlaeﬁmgﬁ@tﬁﬁmingngpr sapd- (3-

subsequently if eS|red a ou ener fornmul.a 0, i ned which
contains an ( éﬁ%ﬁh éh(ﬁf fﬁﬁ,%307££gﬂY% %Fyiﬁe groups
R3 or R4 demﬁhﬁnznﬁiﬁdqmﬁ&mﬁnhydanhlanbmverted with a corresponding

i socyanat egor £ ﬁ@ﬁnyzluﬂdfktﬂég a correspondi ng urea conpound of

gener al fornula , _and/ o conpou d of general formula | thus obtained

whi ch 30 contéhnyaéuﬁHzDCf33 (RErer sglo BHASS / c §ifv P ™MWt oF 188y r espondi ng
acrylic acid es's(;lqklcm/o I@e@wﬁ@ﬁppnﬁlp)g V\D 00/ 01704 - 152 -

PCT/ EP99/ 04531 2- (CL_3- alkox¥cgrbon conpound of general fornula
and/or a conpdbﬂﬂw%ﬁrg§n@rgp PASI 4dbt ai ned whi ch 5 contains an
(R3NR9) - Cl_3-nldey/|sratiumn MK R3 a&dsﬁé each denote a hydrogen atomis
converted $nth a correspondi ng di hal oal kane into a correspondi ng conpound
of generaF formula | wherein R3 and R4 together with the nitrogen atom

bet ween t hem d&miEles Xdrrespondi ng 4- to 7-menber ed

2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -1-
methyl-5-[1- (ethoxycarbonylmethylamino) -1-
15 (pyrrolidinocarbonyl) -ethyl] -benzimidazole

A suspension of 1.4 g (2.4 mmol) of 2-(4-
amidinophenylaminomethyl) -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1~ (pyrrolidinocarbonyl) -

20 ethyl]-benzimidazole-dihydrochloride in 5 ml of N-ethyl-
diisopropylamine and 2 ml dimethylformamide is combined
with 1.5 g (6 mmol) of 4-nitrophenyl benzoate, whilst a
clear solution is formed by heating. After 2 hours at

120°C the solution is concentrated by evaporation in
25 vacuo, after cooling the residue is dissolved in

dichloromethane and purified on silica gel, eluting first
with dichloromethane, later with dichloromethane/ethanol
(50:1, 25:1, 18:1). The uniform fractions are combined,
concentrated by evaporation, triturated with water,

30 suction filtered and dried.
Yield: 0.7 g (49% of theory),
R, value: 0.40 (silica gel; methylene chloride/ethanocl =

19:1)
¢, H,,N,0, (609.73)
35 mass spectrum: (M+H)® = 610
(M+Na)* = 632



10 cycl oal kyl enei m no group and/or a conpound of general forrmula | thus
obt ai ned wherein R denotes an am dino group is converted with a hal oacetic
acid derivative and subsequent hydrolysis and 15 decarboxylatlon into a

cor r espondi ngwenodi/na7oanpound substit ut edo®y- one or two PETHEPIG/OGSS31
and/ or a conpound of general fornula | thus obtained wherein R denotes a
hydr oxyam di no group i s converted by catalytic 20 hydrogenation into a
correspondi ng am di no conmpoun Ma%g/or agg@mpound of general fornula I thus
obt ai ned wherein Rd contains a carboxy group is converted by esterification
into a correspondi ng ester and/or 25 a protecting group used to protect

reactive grou duri t.he reactio i_,s cl eave n

gener al fornu&&el PﬂﬂgwﬁﬁﬁéFﬁ@@ eS8 %% %e gﬁﬁ%s SE% §OISOHEYS
and/ or a conpaw@achpdlesgardemald fior:mul a | thus obtalned is converted into the
salts thereof, nore particularly for pharmaceutical use into the

hysi ol ogi aII acceptable 35 salts thereof with an i norgani c, or icC
gcyd or gase {AHZ—A@ (N-n-hexyloxycarbonylamidino) pheﬁ%ﬁamlnometﬁyy}

9. A3r. AHY. AnYl_{l ﬁ%ﬁkﬁgﬁoAmF %[t:ﬁrox? bﬂﬂzlﬂe%}@l%nﬂ[rﬁ%q&w Al 3. A5Y. A

CAS3 A Anr. A L. AS3. A i A.Y. AS

. AH. AH. Al , . AH3®YAT O LA nesmTRg nYALPi -A’Hféﬁ’lA[TbeA*o*ﬁ AP NE Al

g D e N o
n. neEr n n f -

Al F. An. AY0 Al RanEahigr . R g5 Al F‘liﬁcﬁ[ ?eim: égxl[ﬁénﬁHé@E{P—'fi%Zétﬁ o

. An?. A3L. An3. A3rL)AH r. AF . AF. An. A Al Y . AYL. A?. A

Anl . A Al A A AL9. AHL. An. AH AHL.A'[ LA AL AAH AL AL A A
A NSO AH%/E‘*HA[IE% (5817 A " [ [ LA

A9, A9. Al r. AL mifss Alpeartum AS(MaNaA ‘A=, APSAs. AH. A9. A An, L. An. An@ A
H A9! #&),/ 2ABi *+. 0B_  wzL (M-H)~ = 632

15
(2) 2—[4—(N—n—octyloxycarbonylamidino)—phenylaminomethyl]—
1-methyl—5—[1-(ethoxycarbonylmethylamino)-1-
(pyrrolidinocarbonyl)—ethyl]—benzimidazole
Yield: 46% of theory,

20 R, value: 0.43 (silica gel; methylene chloride/ethancl =
9:1)
C,.H:,N,0, (661.84)
mass spectrum: (M+Na)® = 684

(M-H)~ = 660
25
(3) 2-[4- (N-n-hexyloxycarbonyl-amidino) -
phenylaminomethyl) -1-methyl-5-[1-
(methoxycarbonylmethylamino)-1—(pyrrolidinocarbonyl)—
ethyl] -benzimidazole
30

(4) 2—[4—(N—n—octyloxycarbonylamidino)-phenylaminomethyl]—
1—methyl—5-[1-(methoxycarbonylmethylamino)-1—
(pyrrolidinocarbonyl)ethyl]—benzimidazole
Yield: 32% of theory,

35 R, value: 0.27 (silica gel; methylene chloride/ethanol =

9:1)
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10% u- u& ()-L 10081 & ()-1Ls
109& ()-i*+, -Yl 9818%/%5@ G F3"10983& ()-& 10%@& ()-3 10-u 10-u
10- uS& 10%,u&;(Ya§S&10®65& «p;Blcg gel; methylene chlorlde/ethanol =
z[ <_@L - 10%@% .() -, AQ I's"109%& ()-!'n "109& ()-!~"10988& ()-L
10%a&' ()- wzL }"< %l 28#1 %& ) sO 109%& () -
10 C,,H,,N,0, (595.70)
mass spectrum: (M-H)~

{M+Na)*

594
618

fl

(10) 2-[4- (N-isopropyloxycarbonylamidino) -
15 phenylaminomethyl] -1-methyl-5-[1- (N-
ethoxycarbonylmethylcarbonyl-methylamino) -
- (pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole
Yield: 66% of theory,
R, value: 0.45 (silica gel; methylene chloride/ethanol =

20 9:1)
C,.H,N,0, (647.77)
mass spectrum: (M+H)' = 648
(M-H)" = 646
(M+Na)* = 670
25

(11) 2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -1-
methyl-5-[1- (N-ethoxycarbonylmethylcarbonyl -methylamino) -
2- (pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole
Yield: 23% of theory,

30 R, value: 0.45 (silica gel; methylene chloride/ethanol =

9:1)
C,,H,,N,0, (665.79)
mass spectrum: (M+H)® = 666
(M-H) " = 664
35 (M+Na)* = 688
(M+H+Cl)* = 700/2 (Cl)
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(12) 2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -
1-methyl-5-[1- (N-methoxycarbonylmethylcarbonyl-
methylamino) -2- (pyrrolidinocarbonyl) -prop-2-y1] -

5 Dbenzimidazole
Yield: 67% of theory,
R, value: 0.60 (silica gel; methylene chloride/ethanol =
9:1)
C,¢H,,N,0, (651.76)

10 mass spectrum: (M+H)' = 652
' (M-H) = 650
(M+Na)* = 674

(13) 2-[4-(N-n-butyloxycarbonylamidino) -
15 phenylaminomethyl] -1-methyl-5-[1- (N-

methoxycarbonylmethylcarbonyl-methylamino) -

2- (pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole

Yield: 45% of theory,

R, value: 0.50 (silica gel; methylene chloride/ethanol =
20 9:1)

C.,H,N,0, (647.77)

mass spectrum: (M+H)’ = 648
(M-H) - = 646
(M+Na)* = 670

25 (M-H+HCl) = 682/4 (Cl)

(14) 2-[4- (N-ethyloxycarbonylamidino) -phenylaminomethyl] -
1-methyl-5-[1- (N-ethoxycarbonylmethylcarbonyl -
methylamino) -2- (pyrrolidinocarbonyl) -prop-2-yl] -

30 Dbenzimidazole
Yield: 54% of theory,
R, value: 0.40 (silica gel; methylene chloride/ethanol =

9:1)
C,,H,,N,0, (633.75)
35 mass spectrum: (M+H)' = 634
(M-H) " = 632
(M+Na)® = 656
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10%0&'() 2" ##4$753) [ OME! | S/ S#10% 109bbg
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Yield: 53% of theory,
R, value: 0.45 (silica gel; methylene chloride/ethanol =
9:1)
C,,H,,N,0, (619.72)

10 mass spectrum: (M+H)" = 620
(M-H)"~ = 618
(M+Na)* = 642

(16) 2-[4- (N-pyridin-3-yl-carbonylamidino) -
15 phenylaminomethyl] -1-methyl-5-[1-(N-
ethoxycarbonylmethylcarbonyl-methylamino) -
2- (pyrrolidinocarbonyl) -prop-2-yl] -benzimidazole
Yield: 16% of theory,
R, value: 0.45 (silica gel; methylene chloride/ethanol =

20 9:1)
C,H,,N,O, (666.78)
mass spectrum: (M-H)"™ = 665
(M+Na)® = 689

25 (17) 2-[4-(N-n-butyloxycarbonylamidino) -
phenylaminomethyl] -1-methyl-5-[1-
(ethoxycarbonylmethylamino)—1—(pyrrolidinocarbonyl)—
ethyl] -benzimidazole
Yield: 52% of theory,

30 R, value: 0.42 (silica gel; methylene chloride/ethanol =

9:1)
C,,H,,N,0, (605.74)
mass spectrum: (M+H)"™ = 606
(M+Na)* = 628
35 (M-H)" = 604
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(19) 2-[4-(N-benzyloxycarbonylamidino) -phenylaminomethyl] -
l-methyl-5-[1- (ethoxycarbonylmethylamino) -1-
(pyrrolidinocarbonyl) -ethyl] -benzimidazole

15 Yield: 51% of theory,
R; value: 0.50 (silica gel; methylene chloride/ethanol =

9:1)

C,H,,N,0, (639.75)

mass spectrum: (M+Na)® = 662
20 (M-H)" = 638

(20) 2-[4-(N-pyridin-3-yl-carbonylamidino) -
phenylaminomethyl] -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -

25 ethyl] -benzimidazole
Yield: 84% of theory,
R; value: 0.20 (silica gel; ethyl acetate/ethanol = 4:1)
C,5H, N0, (610.72)

mass spectrum: (M+H)" = 611
30 (M-H) "~ = 609
(M-HCOO) ™ = 611

(21) 2-[4-(N-acetoxymethyloxycarbonylamidino) -
phenylaminomethyl] -1-methyl-5-[1-

35 (ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole
Yield: 42% of theory,
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(22) 2-{4-(N-(2,2,2-trichloroethyloxycarbonyl) -amidino) -
phenylaminomethyl] -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -

10 ethyl]-benzimidazole
Yield: 73% of theory,
R, value: 0.54 (silica gel; methylene chloride/ethanol =

9:1)
C,oH,,C1,N,0, (681)
15 mass spectrum: M* = 679/81/3 (Cl,)
(M+Na)* = 702/4/6 (CL1,)
(M-H)~ = 678/80/2 (Cl,)

Example 18

20
2-[4- (N-n-octyloxycarbonylamidino) -phenylaminomethyl] -1-
methyl-5-[1- (carboxymethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole

25 A solution of 0.2 g (0.3 mmol) of 2-[4-(N-n-
octyloxycarbonylamidino) -phenylaminomethyl] -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole in 3 ml tetrahydrofuran and 2.5 ml
ethanol is mixed with 1.1 ml of 1N sodium hydroxide

30 solution and stirred for 4 hours at ambient temperature.
The reaction mixture is concentrated by evaporation and
combined with 1 ml of 1N hydrochloric acid. After 12 hours
at ambient temperature (pH 4) 2 drops of ammonia (33%) are
added, whereupon a bright yellow precipitate is formed.

35 After the solid formed has been suction filtered the
filtrate is combined with 1 ml of 1 N hydrochloric acid

and concentrated by evaporation with the addition of
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C,,H,,N,O, (633.79)
mass spectrum: (M+H)°® = 634

(M+H+Na) ™" 328.5

10 Example 19

2-[4- (N-hydroxyamidino) -phenylaminomethyl] -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole

15
A suspension of 0.6 g (1.2 mmol) of 2-(4-
cyanophenylaminomethyl) -1-methyl-5-[1-
(ethoxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole in 50 ml ethanol is mixed with 0.47 g
20 (7.8 mmol) of hydroxylamine hydrochloride and 0.35 g
(3.5 mmol) of sodium carbonate and refluxed for 17 hours.
After cooling, the residue is filtered off, the filtrate
is concentrated by evaporation and taken up in water.
After extracting twice with dichloromethane, the combined
25 organic phases are dried and concentrated by evaporation.
The crude product is purified on silica gel, eluting with
dichloromethane/ethanol (19/1 and 7/1). The uniform
fractions are combined, concentrated by evaporation,
triturated with diisopropylether and dried.
30 Yield: 0.025 g (4% of theory),
R, value: 0.68 (silica gel; methylene chloride/ethanol =

4:1)

C,,HN,0, (521.62)

mass spectrum: (M-H)™ = 520
35 (M+Na)* = 544
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Example 20

2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -1-
methyl-5-[1- (isopropyloxycarbonylmethylamino) -1-

5 (pyrrolidinocarbonyl) -ethyl] -benzimidazole

a. Ethyl 4-(5-methyl-1,2,4-oxadiazol-3-yl)-phenylamino-

acetate

10 Prepared analogously to Example 9a from 4-(5-methyl-1,2,4-
oxadiazol-3-yl)-aniline and ethyl bromoacetate in N-ethyl-
diisopropylamine.

Yield: 78% of theory,
R; value: 0.60 (silica gel; ethyl acetate/petroleum ether

15 = 1:1)

b. 4-(5-methyvl-1,2,4-oxadiazol-3-v1l)-phenylamino-acetic

acid
Prepared analogously to Example 4 from ethyl 4-(5-methyl-
20 1,2,4-oxadiazol-3-yl) -phenylamino-acetate and sodium
hydroxide solution in ethanol.
Yield: 75% of theory,
R, value: 0.15 (silica gel; methylene chloride/ethanol =
9:1)
25
c. 2-[4-(5-methyl-1,2,4-oxadiazol-3-yl) -
phenylaminomethyl] -1-methyl-5-[1-amino- (pyrrolidin-1-yl-
carbonyl) -ethyl] -benzimidazole

30 Prepared analogously to Example le/f from 2-(4-
methylamino-3-amino-phenyl) -2-tert.butyloxycarbonyl-amino-
l-pyrrolidin-1-yl-propanone, 4-(5-methyl-1,2,4-oxadiazol-
3-yl) -phenylamino-acetic acid and carbonyldiimidazole in
tetrahydrofuran and subsequent treatment with glacial

35 acetic acid.

Yield: 34% of theory,
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d. 2-[4-(5-methyl-1,2,4-oxadiazol-3-yl) -
5 phenylaminomethyl] -1-methyl-5-[1-
(isopropyloxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -

ethyl] ~-benzimidazole

Prepared analogously to Example 11 from 2-[4-(5-methyl-

1,2,4-oxadiazol-3-yl) -phenylaminomethyl} -1-methyl-5-[1-
10 amino-1- (pyrrolidinocarbonyl) -ethyl]-benzimidazole,

isopropyl bromoacetate and potassium carbonate in

isopropanol /methylene chloride.

Yield: 42% of theory,

R, value: 0.60 (silica gel; methylene chloride/ethanol =
15 9:1)

e. 2-(4-amidinophenylaminomethyl) -1-methyl-5-[1-
(isopropyloxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole-acetate

20
Prepared analogously to Example 1d from 2-[4-(5-methyl-
1,2,4-oxadiazol-3-yl) -phenylaminomethyl] -1-methyl-5-[1-
(isopropyloxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole and hydrogen/palladium (10% on

25 activated charcoal) in ethanol/glacial acetic acid.
Yield: 69% of theory,
R, value: 0.30 (silica gel; methylene chloride/ethanol =
7:3)

30 f. 2-[4-(N-phenylcarbonylamidino) -phenylaminomethyl]-1-
methyl-5-[1- (isopropyloxycarbonylmethylamino) -1-
(pyrrolidinocarbonyl) -ethyl] ~-benzimidazole

Prepared analogously to Example 17 from 2-(4-
35 amidinophenylaminomethyl) -1-methyl-5-1[1-
(isopropyloxycarbonylmethylamino) -1- (pyrrolidinocarbonyl) -
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1Q%Fpr&'()-(_dAwK6P10 10! ~f #10%uu& ()-S 3"10%f& ()- ! 3"10%& ()-
73" 10%Iu& () -ethyl LOIEB3K h)dai B 1 {0¢ and 4-nitrophenyl benzoate in
N-ethyl-diisopropylamine/dimethylformamide.
Yield: 26% of theory,
R, value: 0.50 (silica gel; methylene chloride/ethanol =

5 9:1)
C,.H,,N,0, (623.75)
mass spectrum: (M+Na)® = 646
(M-H)~ = 622

10 The following compounds are prepared analogously to

Example 20:

(1) 2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -1-
methyl-5-{1- (n-butyloxycarbonylmethylamino) -1-
15 (pyrrolidinocarbonyl) -ethyl] -benzimidazole

(2) 2-[4- (N-phenylcarbonylamidino) -phenylaminomethyl] -1-
methyl-5-[1- (2-phenylethyloxycarbonylmethylamino) -1-
(pyrrolidinocarbonyl) -ethyl] -benzimidazole

20
(3) 2-[4-(N-n-hexyloxycarbonylamidino) -phenylaminomethyl] -
1-methyl-5-[1- (isopropyloxycarbonylmethylamino) -1- (pyrro-
lidinocarbonyl) -ethyl] -benzimidazole
Yield: 40 % of theory,

25 Rf wvalue: 0.45 (silica gel: methylene chloride/ethanol =

9:1)
C,.H,,N,0, (647.82)
mass spectrum: (M+H)®™ = 648
(M-H) = 646
30 (M+Na)" = 670

(4) 2-[4-(N-n-octyloxycarbonylamidino) -phenylaminomethyl] -
1-methyl-5-{[1- (isopropyloxycarbonylmethylamino) -1- (pyrro-
lidinocarbonyl) -ethyl] -benzimidazole

35 Yield: 31% of theory,
Rf value: 0.48 (silica gel: methylene chloride/ethanol =
9:1)
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5 (5) 2-[4-(N-(2,2,2-trichloroethyloxycarbonyl)-amidino) -
phenylaminomethyl] -1-methyl-5-[1- (isopropyloxycarbonyl-

methylamino)—1—(pyrrolidinocarbonyl)—ethyl]-benzimidazole

Yield: 43% of theory,

Rf value: 0.50 (silica gel: methylene chloride/ethanocl =
10 9:1) ,

C,,H,,C1,N,0, (695.05)

mass spectrum: (M-H)~ = 692/694/696/698 (Cl1,)

(6) 2-[4-(N-phenylcarbonylamidino)- phenylaminomethyl] -
15 1—methyl—5—[1—(n—propylOxycarbonylmethylamino)—1—(pyrro—
lidinocarbonyl) -ethyl] -benzimidazole
Yield: 79% of theory
Rf value: 0.35 (silica gel; ethyl acetate/ethanol = 9:1)
C,cH,,N,0, (623.76)
20 mass spectrum: (M+H) * 624
(M-H) " 622
(M+HCOO) "~ = 668

(7) 2-[4-(N-n-octyloxycarbonylamidino) -

25 phenylaminomethyl]—l—methyl—S-[1—(n—propyloxycarbonyl—
methylamino)—1—(pyrrolidinocarbonyl)—ethyl]—benzimidazole
Yield: 53% of theory
Rf value: 0.39 (gilica gel; ethyl acetate/ethanol = 9:1)
C,,H:,N,0, (675.88)

30 mass spectrum: (M+H)® = 676
(M+Na)* = 698
(M-H) - = 674
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a. Ethyl 2-amino-2-(4-chloro-3-nitrophenyl) -propionate

A mixture of 28 g (0.11 mol) of 2-amin-2-(4-chloro-3-
nitrophenyl) -propionic acid in 200 ml of 5.6 N ethanolic
10 hydrochloric acid is refluxed for 36 hours. After the
solvent has been evaporated off the residue is suspended
in 300 ml of ethyl acetate and combined with 300 ml of
gaturated sodium hydrogen carbonate solution. The organic
phase is washed twice with saturated sodium hydrogen
15 carbonate solution and once with water, dried over sodium
sulphate and evaporated down.
Yield: 21.1 g (68% of theory) of light brown oil.

b. ethyl (R)-(+)-2-amino-2-{4-chloro-3-nitrophenvl) -

20 propionate

17.33 g (63.6 mmol) of ethyl 2-amino-2-(4-chloro-3-

nitrophenyl) -propionate are dissolved in 247 ml of

isopropanol and 207 ml of methanol and mixed with 9.54 g
25 (63.6 mmol) of L-(+)-tartaric acid. The reaction mixture

is heated to 100°C, whereupon a clear solution is formed.

The solution is cooled to 27°C within 3 hours, the

precipitate formed is suction filtered, washed with
ethanol and dried. Then the solid formed (21.5 g) is

30 suspended in 400 ml of ethyl acetate and combined with 400
ml of saturated sodium hydrogen carbonate solution. After
extraction and phase separation, the organic phase is
washed with water, dried and evaporated down.
Yield: 7.68 g (44.4% of theory) of light yellow oil,

35 [al?® = +4.38° (ethyl acetate)

HPLC analysis: ee value > 98.6%
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Yield: 63% of theory,

[@]?® = -59.6° (methanol/water 1:1)
10 /
d. (R) - 2—tért.butvloxvcarbonvlamino—z—(4—chloro—3—
nitrophenyl) -propionic _acid
Prepared analogously to Example 5d from (R)-(-)-2-amino-2-
15 (4-chloro-3-nitrophenyl) -propionic acid and pyrocarbonic

acid di-tert.butyldicarbonate and triethylamine in dioxan.
Yield: 100% of theory.

e. (R) -2-tert .butvloxycarbonvlamino-2- (4-methylamino-3-

20 nitrophenvl) -propionic acid

Prepared analogously to Example 1b from (R)-2-
tert.butyloxycarbonylamino-2- (4-chloro-3-nitrophenyl) -
propionic acid and methylamine.

25 Yield: 69% of theory.

f. (R) -2-(4-methylamino-3-nitrophenyl) -2-

tert.butvloxycarbonvlamino-1l-pyrrolidino-propanone

30 Prepared analogously to Example 1lc from (R)-2-
tert.butyloxycarbonylamino-2- (4-methylamino-3-
nitrophenyl) -propionic acid, pyrrolidine and
carbonyldiimidazole in tetrahydrofuran.

Yield: 96% of theory.

35
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Prepared analogously to Example lc from (R)-2-(4-

5 methylamino-3-nitrophenyl) -2-tert.butyloxycarbonylamino-1-
pyrrolidino-propanone and hydrogen/palladium on activated
charcoal in methanol.

Yield: 99% of theory.

10 h. (R) -2- (4-cvanophenvlaminomethyl) -1-methyl-5-{1- (N-

tert.butvloxycarbonylamino) -1- (pyrrolidinocarbonyl) -

ethyvl] -benzimidazole

Prepared analogously to Example 1c/1f from (R)-2-(4-

15 methylamino-3-aminophenyl) -2-tert.butyloxycarbonylamino-1-
pyrrolidino-propanone, 4-cyanophenylglycine,
carbonyldiimidazole in tetrahydrofuran and subsequent
cyclisation in glacial acetic acid.

Yield: 100% of theory.

20

i. (R) -2- (4-cyanophenylaminomethyl) -1-methyl-5-[1-amino-

1- (pyrrolidinocarbonyl) —ethyl] -benzimidazole

Prepared analogously to Example 6i from (R)-2-(4-

25 cyanophenylaminomethyl) -1-methyl-5-[1- (N-
tert .butyloxycarbonylamino) -1- (pyrrolidinocarbonyl) -
ethyl] -benzimidazole and 6N hydrochloric acid in dioxan.
Yield: 76% of theory.

30 k. (R) -2- (4-cvanophenylaminomethyl) -1-methyl-5-[1-

(ethoxvcarbonylmethylamino) -1- (pyrrolidinocarbonyl) -

ethyl] -benzimidazole

Prepared analogously to Example 6k from (R)-2-(4-
35 cyanophenylaminomethyl)-1-methyl-5-[l-amino-1-
(pyrrolidino-carbonyl) -ethyl] -benzimidazole and ethyl

iodoacetate/potassium carbonate in acetone.
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ethvl] -benzimidazole hydrochloride

Prepared analogously to Example 1g from (R)-2-(4-

cyanophenylaminomethyl) -1-methyl-5-{1-

(ethoxycarbonylmethylamino) -1- (pyrrolidino-carbonyl) -
10 ethyl]-benzimidazole and hydrochloric acid/ammonium

carbonate in ethanol.

Yield: 95% of theory.

m. (R) -2-{4-amidinophenylaminomethyl) -1-methyl-5-[1-

15 (carbonylmethylamino) -1- (pyrrolidinocarbonyl) -ethyl] -

benzimidazole hydrochloride

Prepared analogously to Example 4 from (R)-2-(4-

amidinophenylaminomethyl) -1-methyl-5-[1- (ethoxycarbonyl-
20 methylamino) -1- (pyrrolidinocarbonyl)-ethyl] -benzimidazole

and sodium hydroxide solution in ethanol.

Yield: 100% of theory,

C,.H,,N,0, x 2HC1l (477.57/550.5)

Mass spectrum: (M+H)" = 478
25 (M-H+HC1) " 512/514 (C1)

(M-H+2HC1) " 448/550/552 (C1,)

Example 22

30 Dry ampoule containing 75 mg of active substance per 10 ml

Composition:
Active substance 75.0 mg
35 Mannitol 50.0 mg

water for injections ad 10.0 ml
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Preparation:

Active substance and mannitol are dissolved in water.
After packaging the solution is freeze-dried. To produce
the solution ready for use, the product is dissolved in

5 water for injections.

Example 23

Dry ampoule containing 35 mg of active substance per 2 ml

10
Composition:
Active substance 35.0 mg
Mannitol 100.0 mg
15 water for injections ad 2.0 ml
Preparation:
Active substance and mannitol are dissolved in water.
After packaging, the solution is freeze-dried.
20
To produce the solution ready for use, the product is
dissolved in water for injections.
Example 24
25
Tablet containing 50 mg of active substance
Composition:
30 (1) Active substance 50.0 mg
(2) Lactose 98.0 mg
(3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0 mg
35 215.0 mg



i 1097& ()-$ .bcfyzbA4110T Bj  31- #1096 & ()-M 431- #10%& ()-M/ 10%& () -
L+ 1006& ()- (10%& ()-i10%& ()-$ z{| M bA110T 8} @10%"e& ()-y
8@10%h" e& ()-y "SHIOW & ()- =S#10%!j& ()- LF 10% & ()-10T 10T rrivU4
L-10% & ()- LF 10% & ()-10}"}10}"}10}"} PO "10%"}& ()- @

8} @10%U' e& ¥9- 908?1@10%94 e& ()-y35q] [xaU4 8 "10%e& PYT/EP99/04531
8} "10%h"e& ()- P "10%"}& ()- 8"10%!e& ()- Y s10%& ()- L -

10% & ()-fFW[: vU4 -#10%3&() z G-#10%t& ()-Z G -#10% "t & ()-Z
Bx" - #10%X 0& ’%2 Z G#10%t& ()- "10%"y& ()-]xyz{| obU4 10%t& () -
10\ "\ 10\ "\ 10\ "X TFRAGXLIGH4 "\ & ()-L 8 1S#10%! e& ()-L *1S#10%M" W& ()-L O

1006 & ()-(+s|[:bU4 & 10%& ()- yl0%#& ()- ~3"10%C & ()-9 "3"10%& ()-9

i) el ey BRUSL s A
4" 10% #t & () - 8AEHeQV948O LNt ian 04 044D#- (B 7i#1934d (Yo -the @B & () -

- P @ SHIOBR (graBubi¥éd: &%eﬂlﬂ@ﬁﬂ@c{ﬁ@tﬁis rﬁ%xt@&l@%( Efefd- o 40#F10%
t& ()- Z "10%t& £ S2 4 210988 () -

dx” @10%& () - %ﬁ%‘%z 1%}% n?r@ﬁ@@/%/g‘%%i onnb@aos %ﬁ(e}nd with a

Po” @10%&' () - c&wﬁdlngfl HA00H" 8h (dné" é(idé,OO/qop& ()- YI"10% & ()- 9
10% & () - 10#10410# 7 10%& () - 6Av{ZOVT3, @th%&' ()- B, "10%0& () -

10 Example 25 ‘

Tablet containing 350 mg of active substance

15 Preparation:

(1) Active substance 350.0 mg
(2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
20 (4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate 4.0 mg
600.0 mg
(1), (2) and (3) are mixed together and granulated with an
25 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,

30
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Composition:

Active substance
Dried maize starch
Powdered lactose

Magnesium stearate

Preparation:
(1)

the mixture of

is triturated with
(2)

and

50.0 mg
58.0 mg
50.0 mg

2.0 mg
160.0 mg

This trituration

(3).
(4)

()-v%e{Z8vT3

| =
| F"10% & ()- (
4x" F " 109N

93 10% & ()-

is added to

with vigorous mixing.

This powder mixture is packed into size 3 hard gelatin

capsules in a capsule filling machine.

Example 27

Capsules containing 350 mg of active substance

Compogition:

) Active substance
) Dried maize starch
) Powdered lactose
) Magnesium stearate

Preparation:
(1)

the mixture of

is triturated with
(2)

and

350.0 mg
46.0 mg
30.0 mg

4.0 mg
430.0 mg

This trituration

is added to

with vigorous mixing.
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The polyethyleneglycol is melted together with
polyethylene sorbitan monostearate. At 40°C the ground
active substance is homogeneously dispersed in the melt.

20 It is cooled to 38°C and poured into slightly chilled

suppository moulds.
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Patent Claims

1. Benzimidazoles of general formula

N
R34©i \>——A—B —Ar—R, (1),
N

Ry,

wherein

Ar denotes a phenylene or naphthylene group optionally
10 substituted by a fluorine, chlorine or bromine atom, by a

trifluoromethyl, C,.;-alkyl or C, ;-alkoxy group,

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

A denotes a C, ,-alkylene group,

B denotes an oxygen or sulphur atom, a methylene,

20 carbonyl, sulphinyl or sulphonyl group, an imino group
optionally substituted by a C,;-alkyl group wherein the
alkyl moiety may be mono- or disubstituted by a carboxy

group,
25 R, denotes an R,-CO-C,  -cycloalkyl group wherein

R denotes a C, ,-alkoxy, amino, C,,-alkylamino or di-
(C, ,-~alkyl) -amino group wherein each alkyl moiety may be
gsubstituted by a carboxy group,

30
a 4- to 7-membered cycloalkyleneimino or
cycloalkenyleneimino group which may be substituted by a
hydroxy group or by one or two C, ,-alkyl groups, whilst
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T, 10% & () - dF 503898 éded by a hydroxy group,

15 a 5- to 7-membered cycloalkyleneimino group optionally
substituted by a C,,-alkyl group, to which a phenyl ring
is fused via two adjacent carbon atoms,

a morpholino, piperazino, N-(C,,-alkyl)-piperazino,
20 pyrrolino, 3,4-dehydro-piperidino or pyrrol-1l-yl group,

an R,-CX-C, .-cycloalkyl group wherein

R, denotes a phenyl, naphthyl or monocyclic 5- or

25 6-membered heteroaryl group optionally substituted by a
C,.;-alkyl group, wherein the 6-membered heterocaryl group
contains one, two or three nitrogen atoms and the
5-membered heteroaryl group contains an imino group
optionally substituted by a C, ;-alkyl group, an oxygen

30 or sulphur atom or an imino group optionally substituted
by a C,;-alkyl group and an oxygen or sulphur atom or
one or two nitrogen atoms and the abovementioned alkyl
gsubstituent may be substituted by a carboxy, carboxy-
C,.,-alkoxy, carboxy-C,.,-alkylamino or N-(C,,-alkyl) -

35 carboxy-C, ,-alkylamino group, and
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10 imidazole or imidazolone group wherein

the imidazole ring may be substituted by a phenyl or
carboxy group and by one or two C, ;-alkyl groups or by
one, two or three C, ,-alkyl groups, wherein the

15 substituents may be identical or different and one of
the abovementioned alkyl substituents may simultaneously
be substituted by a carboxy group or may be substituted
in the 2 or 3 position by an amino, C,,-alkanoylamino,
C,.,-alkylamino, N-(C,,-alkanoyl)-C, ;-alkylamino or di-

20 (C,.;-alkyl) -amino group, and

the imidazolone ring may be substituted by a C, ,-alkyl
group, whilst the alkyl substituent may be substituted
by a carboxy group or in the 2 or 3 position by an

25 amino, C,,-alkanoylamino, C, ;-alkylamino,
N-(C,,-alkanoyl) -C, ;-alkylamino or di- (C,.;-alkyl) -amino
group, and

additionally a phenyl or pyridine ring may be fused to
30 the abovementioned imidazole or imidazolone rings via

two adjacent carbon atoms,

an imidazolidine-2,4-dion-5-yl group which may be
substituted by one or two C,,-alkyl groups, whilst at the
35 game time an alkyl substituent may be substituted by a

carboxy group,



GLOYRZ2& ()-M Yl GLO%j ! p& ()- M wUmwwiWx{ ZO9vU4110 /g 10% 2#: & () -

i-MLO% 2#: & ()-! ' @109%& ()- “!@10%:& ()- n ! @L109%R#& ()-

P@10% : & () - WXXXXXxxxxuT311l ", 10% & ()- 'Y 10% & ()-10: 2#: 10: 2#: 10: 24#: 7
10%2#:. & ()- ! /g 109 () - ‘/g 0%&'() xyyyz/ {1 {|[:uT311 "3"10N & () -

[]°3"10%Yu& (WOmMFA0B*aAHo%m" u& ()-m [ 3-18%Ig-u& ()-m[3" 11?)(%/‘%%?%047531

"109%6 & ()-1{|y}}~—~}~~~|[:-310" B10% & ()-g 7 10% & () s4310% & ()-g

WO " SH109R& ()-Y is "SHI0W & ()-Y _X"SHIOW" y& () - Y~~~~~~ 57YbA310"

109 ()-g | t4098 &dDky? lgrARid &Hich ile mml(t)utecQY

10% & () - 10"10"Y{29A310" S10% & ()-2z& |j° "10%"& ()- &d "10%~& ()- _}
"10%"y& ()- i "109%& ()- 10% & () - g=@Z| [: A310" °, 1099"& ()-

10% ()-y ~#'10B 4)C,. wmm—m&m alkytI)%I&DQ() C.. SEOUE (Y.~ 2R, MiTRSD,

i ) R il o S G el

|10%&'() 81 Amde () |, #10% 2% & () - )9L\{|29uT310
d f, SH100& ()-1'f, SH#10% : & ()- d'f, SH109R#&' ()- W, 8#10%2#&'()

110% | ": & -
30%1 8 0G0 o 108L L ORI0 S oM BIE L ) F
10% 2#: & () - 3101@115)$tit;1$#écﬂ)0/i£y(2) CR6|d kAl @rowx! "Byl GORBE {1118 -

25 A S VAR AT prei

dx 02109244 () - @3FDODhE ¢4TDQY 7 " ADWETEIE | : MB1010 , 10% & () - M

s!1092& () - LS'@OO/_@ﬁé’g, Agminsd l()'dl-3(C100 k l()lamln'éc:hg%’o@&y(]) fd
RI[: M@31010 |- 109 % i x- 10%p& ( { 109%™ SO0 () -

d}I""lOW&"k&f() *ﬁ[tol oBERPEYe ﬁkaAen%fm%%P?ﬁrboTyl group,

10% & () 10n10nk@tmlls&0m8tlﬁé abexl&%nt(:)enédl@ﬁﬁulﬁé tiZg [ vU410 is""10%

& () - I1OM&T()cycloaPk féé%i§i£$!% 92é§(%a§ be sﬁgék/éﬁé%d byyghe or

"1096&f()
15 two C, ,-alkyl groups and at the same time each alkyl

moiety or alkyl substituent in the abovementioned
C,.,~alkylaminocarbonyl, di-(C, ;-alkyl)-aminocarbonyl or
cycloalkyleneiminocarbonyl groups may be substituted by
a carboxy group, and the remaining hydrogen atoms of the
20 C,.,~alkyl group may be wholly or partially replaced by

fluorine atoms wherein

R, denotes a hydrogen atom or a C, ,-alkyl group
optionally substituted by a carboxy group and

25
R, denotes a hydrogen atom, a C,,-alkyl-
Y,-C, ,-alkyl-Y,, carboxy-C,,-alkyl-Y,-C, ,-alkyl-Y,,
C,.,-alkyl-Y, or carboxy-C, ,-alkyl-Y, group or

30 R, and R, together with the nitrogen atom between them
denote an 4- to 7-membered cycloalkyleneimino group
optionally substituted by a carboxy, C,,-alkyl or
carboxy-C, ,-alkyl group wherein

35 Y, denotes a carbon-carbon bond, an oxygen atom, a
sulphenyl, sulphinyl, sulphonyl, -NH-, -NH-CO- or
-NH-CO-NH- group and
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carbonylgroup of the -NH-CO- group is linked to the

5 nitrogen atom of the R,NR,- group, and the imino groups
occurring in the definition of the groups Y, and Y, may
each additionally be substituted by a C,.,-alkyl or
carboxy-C, ;-alkyl group,

10 a C,,-alkyl or C, -cycloalkyl group substituted by a R,NR;-

group wherein

R, denotes a hydrogen atom, a C,,-alkyl, C;,-cycloalkyl,

phenylcarbonyl, phenylsulphonyl or pyridinyl group and
15

R, denotes a C,,-alkyl, carboxy-C,,-alkyl or carboxy-

C,.,-alkylcarbonyl group,

a C,,-alkyl group which is substituted by a C,,-alkanoyl
20 or C,.,-cycloalkanoyl group and by a C,,-alkyl group

substituted by a chlorine, bromine or iodine atom,
R, denotes a hydrogen atom or a C,,;-alkyl group and

25 R, denotes a cyano group or an amidino group optionally
substituted by one or two C, ;-alkyl groups,

the tautomers. stereocisomers, mixtures thereof, the

prodrugs thereof, the derivatives thereof which contain,
30 instead of a carboxy group, a group which is negatively

charged under physiological conditions, and the salts

thereof.



i1[:bU4A10 “1""10% & ()-z | x| "" 109 & ()-z nsl""10% & ()-z

VI ""10%" p& ()-z °9, 10% & ()- !10%& ()-89:: vU410  SH10%& () -

[ SH10%& ()-: nSH10%!& ()-: 9F 109%t& ()-10"10"10"

1" 1098 & ()-2/t: 1| [:vUAL0 " 9#10%"& ()-3[ ns’ 9#L0%"& ()-3n

ds’ 9#10%#& () W [EHITUE@ () -3 @L0%E& ()- 23" SH1098" & () - B NNIERASMILS 1
U109 y& (). d"10%"~& ()- F 10% & ()- 10#10#10# [ x| 7@10%& ()- sL3

T0% & ()-gWZ9vUAL0 Wi *S@10% & ()-Md’ s@¢10%~ & ()-Mixs@10% & ()-M
(31005 ()0 2" W feddazored IO ST A10" 7 10% & () -

sS@-#108& - 1| @-#10%U& ( #100 i Ve ()- & 10%& () -

n& 109 & () - q6|\/bA410" “F9109% & () 5@0% & () s 104 & ()-z |l 10% & ()-

Y| 10% & ()- GLO" 10" MKX| [ : 0"n%.1ow 5& ()- s&ML0% & ()-  @10%% () -
n' @10% & ()- @ynt 10%&' ( ov'&' - Xd M41010" 10" 10" Y: 10‘V'&'()
ni 7T#10% & ()-f 2 10%& | AM-ES T Rep| N| [ : NABRD10 O-

109%t& () - 109%t& ()- 910% - LI 10918’ () - 10% & () -f
Y" 10%t& ()-fN4| [ NA41010 L*- 10%&&'() ) 109%t& ()- 9l (@0%t& () -

_}"10%+& ()- LL!109%#& ()- _}" 10R@& ()--] NOPQsyX7101 Y "10%t& ()-s L
109%#&' () - 10#10#10# 4" 10%t& ()- n4"10%"& ()- :0!10% & () - gG E{Z9yX7101
9sGLO% & ()- S wheooirg' ()-1!Q 1 10%& ()- V}!10%! & ()- LY41098& ()-S 'Y
"10%:& () - ||<|[ -710C! 1 s73"10%C1 & ()- 953 10%t& ()-S ~"SH10% ! & ()-

_ "SHI0%& ()- ds’"SHI0%& ()- dx" S#10%n & ()- KNbA710CH i 10% & ()- L 410%
& ()- |110%B"P&<%€}n%t&r$ 19%:& "EHY LERe1 GRAFN() - 10C! 10C! Nr 5] [ 1 A710C! /
"10% & ()- [x FR 109 & ()- [FAL0%& ()- ! YIOW & ()-S V} -#10% & ()-°

“#109% & vUA10. &Y 3109% & 0068/ 48 ()-10°1010" 7
L0 & ()- O 1 TR B[RO O St e me e 00 () -1
10(y(i@8L/§) t(;}l@ld‘#&br(ﬁ)l,t Tllwlﬂ%ﬂ& 43 QI{JZQ\EUMJO grdlﬂgﬂ‘%fﬁr&'l_@lrfo group

s #'10% " !

& () - ]4%84100?111;?#14138%/@%:% g‘ﬁﬁ é@fbéﬁ 11%@% %’)u m&%%&loﬁhe

[ 3-#10%+&’ () -2 NBLH IPAREY ) AR SVARAL0 01& BUP ltuted y a carboxy
1006 & ()-f 1 OSARQYE ()- ! dSHL0%& () - ° SH10% & () " SH10%WE! () - 3DG { Z9vUA10
N " 1008 ()-& "10% & ()-& “*10% & ()-f ) 10% & ()1 &10% (& ()-
R10%& ()- ; N&TYX710 70 100 Q&' ()-- " 10% & ()-- ° 10% & ()--1010" 10

T U109 () - & R, 0%8's( rnSRI{ IBYX/ Ly dIb@GH- gr oy ke r@D6 & () -
_}@10%y& () - MI_@10% y & ()-M d@10%" ~& ()-M Y

R denotes a C,;-alkoxy, amino, C, ,-alkylamino or di-

(C,.,-alkyl) -amino group wherein each alkyl moiety may be

substituted by a carboxy group,

20 a 4- to 7-membered cycloalkyleneimino or
cycloalkenyleneimino group which may be substituted by
one or two C, ,-alkyl groups, whilst an alkyl substituent
may simultaneously be substituted by a hydroxy,
C,.;-alkoxy, carboxy, carboxy-C, ,-alkoxy, carboxy-

25 C,.;-alkylamino, N-(C,,-alkyl)-N-(carboxy-C, ,-alkyl) -

amino, carboxy-C, ,-alkylaminocarbonyl, N-(C, ,-alkyl) -
N- (carboxy-C,_;-alkyl) -aminocarbonyl, carboxy-
C,.;-alkylaminocarbonylamino, 1-(C,,-alkyl)-3- (carboxy-
C,.;-alkyl) -aminocarbonylamino, 3-(C, ;-alkyl)-3-(carboxy-

30 C,.;-alkyl) -aminocarbonylamino or 1,3-di-(C,,-alkyl) -

3- (carboxy-C, ;-alkyl) -aminocarbonylamino group,
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a 4- to 7-membered cycloalkenyleneimino group

substituted by a hydroxy group,

a 5- to 7-membered cycloalkyleneimino group optionally
5 substituted by a C, ;-alkyl group, to which a phenyl ring

is fused via two adjacent carbon atoms,

a morpholino, piperazino, N-(C,,-alkyl)-piperazino,
pyrrolino, 3,4-dehydro-piperidino or pyrrol-1-yl group,
10
an R,-CX-C, . -cycloalkyl group wherein

R, denotes a phenyl, naphthyl or monocyclic 5- or
6-membered heteroaryl group optionally substituted by a

15 C,.;-alkyl group, wherein the 6-membered heteroaryl group
contains one, two or three nitrogen atoms and the
5-membered heteroaryl group contains an imino group
optionally substituted by a C,;-alkyl group, an oxygen
or sulphur atom or an imino group optionally substituted

20 by a C,;-alkyl group and an oxygen or sulphur atom or
one or two nitrogen atoms and the abovementioned alkyl
substituent may be substituted by a carboxy, carboxy-
C,.,-alkoxy, carboxy-C, ,-alkylamino or N-(C, ,-alkyl)-
carboxy-C, ,-alkylamino group, and

25
X denotes an oxygen atom, a C, ,-alkylimino,
C,.;-alkoxyimino, C,,-alkylhydrazino, di- (C,,-alkyl) -
hydrazino, C,,-alkanoylhydrazino, N-(C,,-alkyl)-
C,4-alkanoylhydrazino or C,,-alkylidene group each of

30 which may be substituted in the alkyl or alkanoyl moiety
or in the alkyl and alkanoyl moieties by a carboxy

group,

a C,;-alkyl or C, . -cycloalkyl group substituted by an

35 imidazole or imidazolone group wherein
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C,.;-alkylamino, N-(C,,-alkanoyl)-C, ,-alkylamino or di-

(C,.;-alkyl) -amino group, and

10
the imidazoione ring may be substituted by a C,,-alkyl
group, whilst the alkyl substituent may be substituted
by a carboxy group or in the 2 or 3 position by an
amino, C,,-alkanoylamino, C, ;-alkylamino,

15 N-(C, ,-alkanoyl) -C, ;-alkylamino or di-(C, ,-alkyl)-amino
group, and
additionally a phenyl or pyridine ring may be fused to
the abovementioned imidazole or imidazolone rings via

20 two adjacent carbon atomsg,

an imidazolidine-2,4-dion-5-yl1 group which may be

substituted by one or two C, ,-alkyl groups, whilst at the

same time an alkyl substituent may be substituted by a
25 carboxy group,

a C,,-alkyl group which is substituted

by a C, ,-alkyl-Y,-C, ,-alkyl, HOOC-C,_ ,-alkyl-Y,-C, ;-alkyl,
30 tetrazolyl-C, ;-alkyl-Y,, R;NR,- or R,NR,-C, ;-alkyl group
and

by an isoxazolidinylcarbonyl group optionally
substituted by a C, ;-alkyl group, by a pyrro-

35 linocarbonyl, 3,4-dehydro-piperidinocarbonyl, pyrrol-
l1-yl-carbonyl, carboxy, aminocarbonyl,

C,.;-alkylaminocarbonyl, di-(C, ;-alkyl)-aminocarbonyl or
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FY"10% # & ()- Cycﬁ\g;

ylenghmlnocarbonyl groups may be substituted by
a carboxy group, and the remaining hydrogen atoms of the
C,.,~alkyl group may be wholly or partially replaced by

10 fluorine atoms wherein

R, denotes a hydrogen atom or a C,,-alkyl group
optionally substituted by a carboxy group and

15 R, denotes a hydrogen atom, a C, ;-alkyl-
Y,-C, ,-alkyl-Y,, carboxy-C, ;-alkyl-Y,-C, ,-alkyl-Y,,
C,.;-alkyl-Y, or carboxy-C,,-alkyl-Y, group or

R, and R, together with the nitrogen atom between them

20 denote an 4- to 7-membered cycloalkyleneimino group
optionally substituted by a carboxy, C, ,-alkyl or
carboxy-C, ;-alkyl group wherein

Y, denotes a carbon-carbon bond, an oxygen atom, a
25 sulphenyl, sulphinyl, sulphonyl, -NH-, -NH-CO- or
-NH-CO-NH- group and

Y, denotes a carbon-nitrogen bond or a carbonyl,

sulphonyl, imino or -NH-CO- group, wherein the carbonyl

30 group of the -NH-CO- group is linked to the nitrogen
atom of the R,NR,- group, and the imino groups occurring
in the definition of the groups Y, and Y, may each
additionally be substituted by a C, ;-alkyl or carboxy-
C,.;-alkyl group,

35

a C,;-alkyl or C,.-cycloalkyl group substituted by a R,NR.-

group wherein
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R; denotes a hydrogen atom, a C,;-alkyl, C,,-cycloalkyl,

phenylcarbonyl, phenylsulphonyl or pyridinyl group and

5 R, denotes a C, ;-alkyl, carboxy-C, ;-alkyl or carboxy-
C,;-alkylcarbonyl group,

a C,,-alkyl group which is substituted by a C,,-alkanoyl
or C, ,-cycloalkanoyl group and by a C,;-alkyl group

10 substituted by a chlorine, bromine or iodine atom,
R, denotes a hydrogen atom or a C, ,-alkyl group and

R, denotes a cyano group or an amidino group which may be
15 substituted by a hydroxy group, by one or two C,,-alkyl

groups, or by one or two C,  -alkoxycarbonyl groups,

wherein the carboxy, amino and imino groups mentioned in
the definition of the abovementioned groups may also be

20 substituted by a group which can be cleaved in vivo,

the tautomers, stereoisomers and salts thereof.

3. Benzimidazoles of general formula Ia according to claim
25 2, wherein

A denotes a C, ,-alkylene group,

B denotes an oxygen atom, a methylene, imino or N-(C, ,-
30 alkyl)-imino group wherein the alkyl moiety may be
substituted by a carboxy group,

R, denotes an C,,-cycloalkyl group substituted by the R,-CO
group in the 1 position wherein
35
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carboxy, carboxy-C, ,-alkoxy, carboxy-C, ;-alkylamino,

10 N-(C, ;-alkyl) -N- (carboxy-C, ;-alkyl) -~amino, carboxy-
C, ;-alkylaminocarbonyl, N-(C,;-alkyl)-N- (carboxy-
C,.;-alkyl) -aminocarbonyl, carboxy-
C,.;-alkylaminocarbonylamino, 1-(C,,-alkyl)-3-(carboxy-
C, ;-alkyl) ~aminocarbonylamino, 3-(C, ,-alkyl)-3-(carboxy-
C
3-

15 1.3~alkyl) -aminocarbonylamino or 1,3-di- (C, ,-alkyl)-
(carboxy-C,_ ;-alkyl) -aminocarbonylamino group,
a 5- to 7-membered cycloalkyleneimino group optionally
substituted by a C,;-alkyl group, to which a phenyl ring
20 is fused via two adjacent carbon atoms,

a morpholino, piperazino, N-(C, ,-alkyl)-piperazino,
pyrrolino, 3,4-dehydro-piperidino or pyrrol-1-yl group,

25 a C,.-cycloalkyl group substituted in the 1 position by
the R,-CX- group, wherein

R, denotes a phenyl, naphthyl or monocyclic 5- or
6-membered heteroaryl group optionally substituted by a
30 C,.,-alkyl group, wherein the 6-membered heterocaryl group
contains one, two or three nitrogen atoms and the
5-membered heteroaryl group contains an imino group
optionally substituted by a C,,-alkyl group, an oxygen
or sulphur atom or an imino group optionally substituted
35 by a C,;-alkyl group and an oxygen or sulphur atom or
one or two nitrogen atoms and the abovementioned alkyl

sukstituent may be substituted by a carboxy, carboxy-
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C,.;-alkoxyimino or C,,-alkylidene group, each of which
may be substituted in the alkyl or alkanoyl moiety by a

carboxy group,

C,.,-alkyl group substituted in the 1 position by an

imidazole or imidazolone group wherein
!

the imidazole ring may be substituted by a phenyl or
carboxy group and by one or two C,,-alkyl groups or by
one, two or three C, ,-alkyl groups, wherein the
substituents may be identical or different and one of
the abovementioned alkyl substituents may simultaneously
be substituted by a carboxy group or may be substituted
in the 2 or 3 position by an amino, C,,-alkanoylamino,
¢, ,-alkylamino, N-(C,,-alkanoyl)-C, ,-alkylamino or di-
(C, ;-alkyl) -amino group, and

the imidazolone ring may be substituted by a C, ;-alkyl
group, whilst the alkyl substituent may be substituted
by a carboxy group or in the 2 or 3 position by an
amino, C,,-alkanoylamino, C,,-alkylamino,

N-(C, ,~alkanoyl) -C, ;-alkylamino or di-(C,,-alkyl)-amino
group, and

additionally a phenyl or pyridine ring may be fused to
the abovementioned imidazole or imidazolone rings via

two adjacent carbon atoms,

an imidazolidine-2,4-dion-5-yl group which may be

substituted by one or two C, ,-alkyl groups, whilst at the

same time an alkyl substituent may be substituted by a

carboxy group,
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y fU109& ()- - ! 71898 Re P RoCaFReBYk xR (| Ci-s-alky L) —aminocarbonyl,
isoxazolidin-1-ylcarbonyl or 4- to 7-membered cyclo-

alkyleneiminocarbonyl group, whilst in the

10 abovementioned groups the cycloalkyleneimino moiety may
be substituted by one or two C, ,-alkyl groups and at the
same time each alkyl moiety or alkyl substituent in the
abovementioned C, ,-alkylaminocarbonyl, di-(C, ;-alkyl) -
aminocarbonyl or cycloalkyleneiminocarbonyl groups may

15 be substituted by a carboxy group, and the remaining
hydrogen atoms of the C,,-alkyl group may be wholly or

partially replaced by fluorine atoms, wherein

R, denotes a hydrogen atom or a C, ;-alkyl group
20 optionally substituted by a carboxy group and

R, denotes a hydrogen atom, a C, ;-alkyl-Y, or carboxy-

C,.,-alkyl-Y, group or

25 R, and R, together with the nitrogen atom between them
denote a 4- to 7-membered cycloalkyleneimino group
optionally substituted in the 1 position by a carboxy,
C,;-alkyl or carboxy-C, ,-alkyl group, wherein

30 Y, denotes a carbon-nitrogen bond or a carbonyl, imino
or -NH-CO- group, wherein the carbonyl group of the
-NH-CO- group is linked to the nitrogen atom of the
R,NR,- group, and the imino group occurring in the
definition of the groups Y, may additionally be

35 substituted by a C,;-alkyl or carboxy-C, ;-alkyl group,
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109 & ()-z 10 R, denotes a C, ,-alky carboxy-C, ,-alkyl or carboxy-

C, ;-alkylcarbonyl group,

10 a C,,-alkyl group which is substituted by a C,,-alkanoyl
or C, ,-cycloalkanoyl group and by a C,,-alkyl group

substituted by a chlorine, bromine or iodine atom,

R, denotes a C,;-alkyl group and

15
R. denotes an amidino group which may optionally be
substituted by a 2,2,2-trichlorocethoxycarbonyl,
C,.g-alkoxycarbonyl, acetoxymethyloxycarbonyl,

benzyloxycarbonyl or benzoyl group, whilst the benzoyl

20 moiety may be mono- or disubstituted by fluorine,
chlorine, bromine or iodine atoms, by C,,-alkyl or
C, ,-alkoxy groups and the substituents may be identical or
different,

25 the C, ,-alkanol esters, the tautomers, stereoisomers and

salts thereof.

4. Benzimidazoles of general formula Ia according to claim
2, wherein
30

A denotes a methylene group,
B denotes an oxygen atom or an imino group,

35 R, denotes a cyclopropyl group substituted by the R,-CO-

group in the 1 position, wherein



10 10 !'d 0@10% & ()-:! 0@109%& ()-: _x0@10%t& ()-:, " Faaaaa{Z9qP/
1096 & () - 1#10%o0! p& ()-m ! d#10% k & ()-m s#10%z& ()-m #10%!'& ()-m d
#109%" k& ()-m avbybUcccc|[: gP/ TF+310% & () - F+310% & () - " LS#L109%&R () -
dL$#109%K" k& ()-" "10% & ()- 10% & ()-cudde eee/eevid | S"10% & ()- =
1096 & ()-10"1@80100/016#8#20% & ()- 6#10% &40 -- PCT/EP99/04531
d} 1! 109%" k& ()-eee)fl ffgzY8v4 TOM10%& ()- VO "10%" p& () -
[| FI0%u"u& ()-@ | S"10%1& ()- !'1S"10%& ()- |1S"10%! & ()- ggJdhhhhi {Z9vWA4
3@10% & ()-  @10%& ()-!'i @L10%7& ()- sd @10%B & ()- [ @10%"u& () -
@10 & ()-iiiiiij9jvua L .

R dénotes a pyrrolidino or piperidino group optionally

substituted by a methyl or ethyl group wherein each
methyl or ethyl moiety may be substituted by a carboxy,
5 carboxy-C,_ ,-alkoxy, carboxy-C, ,-alkylamino or

N- (C, ;-alkyl) -carboxy-C, ;-alkylamino group,

a cyclopropyl group substituted in the 1 position by the
R,-CX- group, wherein
10
R, denotes a phenyl, pyridyl, pyrazolyl group optionally
substituted by a C,;-alkyl group and

X denotes an oxygen atom, a C,,-alkoxyimino or
15 C,.,-alkylidene group, each of which is substituted in
the alkyl or alkoxy moiety by a carboxy group,

a C,,-alkyl group substituted in the 1 position by an
imidazole group wherein the imidazole ring may be

20 substituted by a phenyl or carboxy group and by one or
two C,,-alkyl groups or by one, two or three C, ;-alkyl
groups, wherein the substituents may be identical or
different and one of the abovementioned alkyl
substituents may simultaneously be substituted by a

25 carboxy group or may be substituted in the 2 or 3
position by an amino, C,,-alkanoylamino, C, ;-alkylamino,
N-(C, ,-alkanoyl) -C, ,-alkylamino or di-(C,; ,-alkyl) -amino
group, whilst additionally a phenyl or pyridine ring may
be fused to the abovementioned imidazole rings via two

30 adjacent carbon atoms,

a C, ,-alkyl substituted in the 1 position by a
benzimidazolon-1-yl group, whilst the imidazolone ring may
be substituted by a methyl or ethyl group optionally

35 substituted by a carboxy group,
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by an R,NR, or R,NR,-C, ,-alkyl group and

by a di-(C,.;-alkyl) -aminocarbonyl group, by a
isoxazolidin-1-ylcarbonyl group, by a pyrrolidino-
carbonyl or piperidinocarbonyl group substituted by a
C,.;-alkyl group, whilst in the abovementioned groups
10 each alkyl moiety or alkyl substituent in the
abovementioned groups may be substituted by a carboxy

group, wherein

R, denotes a hydrogen atom or a C, ;-alkyl group
15 optionally substituted by a carboxy group and

R, denotes a hydrogen atom, a C,,-alkyl-Y, or carboxy-
C, ;-alkyl-Y, group or

20 R, and R, together with the nitrogen atom between them
denote a 4- to 7-membered cycloalkyleneimino group

optionally substituted by a carboxy group, wherein

Y, denotes a carbon-nitrogen bond, a carbonyl group or
25 an imino group optionally substituted by a C,;-alkyl
group,

a C, ,-alkyl group substituted in the 1 position by an
R,NR,- group, wherein
30
R, denotes a pyridinyl, phenylcarbonyl or
phenylsulphonyl group and

R, denotes a C, ;-alkyl or carboxy-C, ;-alkyl group,
35
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5. Benzimidazoles of general formula Ia according to claim

20 2, wherein

A denotes a methylene group,

B denotes an imino group,

25
R, denotes a cyclopropyl group substituted by the R,-CO-
group in the 1 position, wherein
R denotes a pyrrolidino or piperidino group optionally
30 substituted by a methyl or ethyl group wherein each

methyl or ethyl moiety may be substituted by a carboxy,
carboxy-C, ,-alkoxy, carboxy-C, ,;-alkylamino or
N- (C, ,-alkyl) -carboxy-C, ;-alkylamino group,

35 a cyclopropyl group substituted in the 1 position by the

R,-CX group, wherein
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the alkyl or alkoxy moiety by a carboxy group,

a C, ,~alkyl group substituted in the 1 position by an
10 imidazole group wherein the imidazole ring may be

substituted by one to three methyl groups or by two

methyl groups and an ethyl group, whilst additionally

one of the abovementioned methyl or ethyl substituents

may simultaneously be substituted by a carboxy group,
15

a methyl or ethyl group which is substituted in the 1

position

by an R,NR,- or R,NR,-CH,- group and

20
by a di-(C, ,-alkyl) -aminocarbonyl, by a pyrro-
lidinocarbonyl or piperidinocarbonyl group optionally
substituted by a C,,-alkyl group, whilst in the
abovementioned groups each alkyl moiety or alkyl

25 substituent may be substituted by a carboxy group,

wherein

R, denotes a hydrogen atom or a C, ;-alkyl group
optionally substituted by a carboxy group and

30
R, denotes a C, ,-alkyl-Y, or carboxy- C,,-alkyl-Y,

group wherein

Y, denotes a carbon-nitrogen bond, a carbonyl group or
35 an imino group optionally substituted by a C, ;-alkyl

group,
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acetoxymethyloxycarbonyl 2,2,2-trichloroethoxycarbonyl,

benzyloxycarbonyl or benzoyl group,

the C, ;-alkanol esters thereof, the tautomers,
stereoisomers and salts thereof.

10
6. Benzimidazoles of general formula I according to at
least one of claims 1 to 5 wherein the group R, is in the

5 position,
15 the tautomers, stereoisomers and salts thereof.
7. The following compounds of general formula Ia:

(a) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
20 (pyrrolidin-1-yl-carbonyl)cyclopropyl] -benzimidazole,

(b) (E/Z)-2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-
[ (pyridin-2-yl) - (carboxymethyloxyimino) methylene] -
cyclopropyl] -benzimidazole,

25
(¢) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(2-
carboxyethylamino) -1- (pyrrolidin-1-yl-carbonyl)-ethyl] -

benzimidazole,

30 (d) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-[2-(2-
carboxyethyl) -pyrrolidin-1-yl-carbonyl] cyclopropyl] -
benzimidazole,

(e) 2-(4-amidinophenylaminomethyl)-1-methyl-5-[2-(2-
35 carboxyethyl) -4,5-dimethyl-imidazol-1-yl-methyl] -
benzimidazole
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and the C, ,-alkanolesters, the N-(C, ;-alkoxycarbonyl),
10 N-benzyloxycarbonyl and N-benzoyl-amidines thereof, the

f
tautomers, stereoisomers and salts thereof.

8. 2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-

(carboxymethylamino) -1- (pyrrolidin-1-yl-carbonyl) -ethyl] -
15 benzimidazole, the C, ,-alkanolesters thereof, and their

N- (C, s-alkoxycarbonyl), N-benzyloxycarbonyl and N-benzoyl-

amidines, tautomers, stereoisomers and salts.

9. Physiologically acceptable salts of the compounds
20 according to claims 1 to 8 wherein R, denotes one of the

amidino groups mentioned in claims 1 to 8.

10. Pharmaceutical compositions containing a compound
according to at least one of claims 1 to 8 wherein R,

25 denotes one of the amidino groups mentioned in claims 1 to
8, or a salt according to claim 9, optionally together

with one or more inert carriers and/or diluents.

11. Use of a compound according to at least one of claims

30 1 to 8 wherein R, denotes one of the amidino groups
mentioned in claims 1 to 8, or a salt according to claim
9, for preparing a pharmaceutical composition with a
thrombin time prolonging effect, a thrombin-inhibiting
effect and an inhibiting effect on related serine

35 proteases.
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according to at least one of claims 1 to 8 wherein R,
denotes one of the amidino groups mentioned in claims 1 to

5 8, or a salt according to claim 9, is incorporated in one
or more inert carriers and/or diluents by a non-chemical
method.

13. Process for preparing the compounds according to

10 claims 1 to 9, characterised in that

a) in order to prepare a compound of general formula I

wherein R, denotes a cyano group:
15 a compound of general formula

Za Z,

—{E:::]::NH_——C-__A_—B-__Ar—__CN
R,

Ry,

optionally formed in the reaction mixture,

20 wherein
R,, R,, Ar, A and B are defined as in claims 1 to 8,
Z, and Z,, which may be identical or different, denote
amino, hydroxy or mercapto groups optionally substituted
by alkyl groups with 1 to 6 carbon atoms or

25 Z, and Z, together represent an oxygen or sulphur atom,
an imino group optionally substituted by an alkyl group
with 1 to 3 carbon atoms, an alkylenedioxy or
alkylenedithio group with 2 or 3 carbon atoms, is
cyclised, or

30
b) in order to prepare a compound of general formula I

wherein R, denotes an R,-CX'-C, . -cycloalkylene group,
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Rb
wherein I
R,, Ar, A and B are defined as in claims 1 to 8 and

R,' denotes an R,-CO-C,  -cycloalkylene group, where

10
R, is defined as in claims 1 to 8,
is reacted with an amine of general formula
15 HX! (V) ,
wherein
X' denotes one of the imino groups mentioned for X in
claims 1 to 8, or
20

c) in order to prepare a compound of general formula I

wherein R, denotes an R,-CX"-C, ;-cycloalkylene group,

wherein R, is defined as in claims 1 to 8 and X" denotes

one of the alkylidene groups mentioned for X in claims 1
25 to 8, a compound of general formula

N
Ra'—©: \>——A—B—Ar—RC (IV),
N

Ry,
wherein

R,, Ar, A and B are defined as in claims 1 to 8 and
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Z,-HX" (VI),

wherein

10 X" denotes one of the alkylidene groups mentioned for X in
claims 1 to 8 and
Z, denotes a triphenylphosphono or di-
(C,.;-alkoxy)phosphono group, or

15 d) in order to prepare a compound of general formula I
wherein R, denotes an amidino group which may be
substituted by one or two C,,-alkyl groups:

a compound of general formula

N
Ra‘©[i \>—A—B—Ar—-— C=(NH) Z, (VIiI),
N

R
20 b

optionally formed in the reaction mixture

wherein
25 R,, R,, Ar, A and B 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 - R,NR, , (VIII)
30

wherein
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5 e) in order to prepare a compound of general formula I
wherein R, denotes an imidazolidin-2,4-dion-5-yl group
which may be substituted by one or two C, ;-alkyl groups,
whilst at the same time an alkyl substituent may be

substituted by a carboxy or C, ;-alkoxycarbonyl group:
10

a compound of/general formula

N
Ra-.@ \>—A—B—Ar——CN (IX),
N

Ry

15 optionally formed in the reaction mixture

wherein
R,, Ar, A and B are defined as in claims 1 to 8 and
R," denotes an aminocarbonylamino group, substituted in
20 the 3 position by a C, ,-alkoxycarbonyl-C, ,-alkyl group, is

cyclised, or

f) in order to prepare a compound of general formula I
wherein R. denotes a hydroxyamidino group:
25

a nitrile of general formula

N
Ra-—@i \>——A—B—Ar— CN (X),
N

Ry,

wherein
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g) 1in order to prepare 'a compound of general formula I

5 wherein R, contains a carboxy group and R. is defined as
in claims 1 to 8 or R, is defined as in claims 1 to 8 and
R. denotes an amidino group optionally substituted by a

hydroxy group or by one or two C, ;-alkyl groups:

10 a compound of general formula

N
Ral II‘@ \>_A_B_.Ar_Rcl (XI) !
N

Ry,

wherein
R,, Ar, A and B are defined as in claims 1 to 8 and

15 R,'" and R.' have the meanings given for R, and R, in
claims 1 to 8, with the proviso that R, contains a group
which may be converted into a carboxy group by hydrolysis,
treatment with an acid or base, thermolysis or
hydrogenolysis and R, is defined as in claims 1 to 8 or R,

20 denotes a group which may optionally be converted by
hydrolysis, treatment with an acid or base, thermolysis or
hydrogenolysis into an amidino group substituted by a
hydroxy group or by one or two C, .,-alkyl groups and R, is
defined as in claims 1 to 8,

25
is converted by hydrolysis, treatment with an acid or
base, thermolysis or hydrogenolysis into a compound of
general formula I wherein R, contains a carboxy group and
R, is defined as in claims 1 to 8 or R, is defined as in

30 claims 1 to 8 and R, denotes an amidino group optionally
substituted by a hydroxy group or by one or two C, ;-alkyl
groups, Or
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. Ry, Ar, A and B are defined as in claims 1 to 8 and

R." denotes an amidino group, is reacted with a compound

of general formula

Z. - R, (XI11),
15
wherein
R, denotes a C, ,-alkoxycarbonyl group or the acyl group of

one of the groups which can be cleaved in vivo mentioned

hereinbefore and

20 Z. denotes a nucleofugic leaving group, and

subsequently if desired a compound of general formula I
thus obtained which contains an (R,NR,)-C, ,-alkyl group in
which at least one of the groups R, or R, denotes a

25 hydrogen atom, is converted with a corresponding
isocyanate or carbamoyl halide into a corresponding urea

compound of general formula I, and/or

a compound of general formula I thus obtained which
30 contains a NH,-C, ,-alkyl group is converted with a

corresponding acrylic acid ester into a corresponding
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2-(C, ;-alkoxycarbonyl) -ethyl compound of general formula I

and/or

a compound of general formula I thus obtained which
contains an (R,NR,)-C, ;-alkyl group in which R, and R, each
denote a hydrogen atom is converted with a corresponding
dihalocalkane into a corresponding compound of general
formula I wherein R, and R, together with the nitrogen
atom between them denote a corresponding 4- to 7-membered
cycloalkyleneimino group and/or

a compound of general formula I thus obtained wherein R,
denotes an amidino group is converted with a haloacetic
acid derivative and subsequent hydrolysis and
decarboxylation into a corresponding amidino compound

substituted by one or two methyl groups and/or

a compound of general formula I thus obtained wherein R,
denotes a hydroxyamidino group is converted by catalytic

hydrogenation into a corresponding amidino compound and/or

a compound of general formula I thus obtained wherein R,
contains a carboxy group is converted by esterification

into a corresponding ester and/or

a protecting group used to protect reactive groups during
the reactions is cleaved and/or

a compound of general formula I thus obtained is resolved

into its stereoisomers and/or

a compound of general formula I thus obtained is converted
into the salts thereof, more particularly for
pharmaceutical use into the physiologically acceptable

salts thereof with an inorganic or organic acid or base.



