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- ' ' 10 R20 R4 25 is H,
conpounds of the formula | | R2 -(CH2) in which having 3-6 C

i kyl
hed orW@ranchea @l kyl having 1-6 C atoms or cycl oal ky
;ngncig Ar, is Ar', is % R R4, N2,,CF3, NH2, pi p&ili/dingoy-0ds55m0no0-,

I - COOH, CODA or CONH2, or ™ bi phenyl, in each Ar' are phenyl,
eyt ] e, : NHR, NR2, pyrrolidin-1-yl,
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5 The invention relates to compounds of the formula I

R3
(3 |
N N
R2-(CH,y,” N (CH),~r:
O
in which
10 R is H, unbranched or branched alkyl having 1-6 c
atoms or cycloalkyl having 3-6 C atoms,
R! is Ar,
R? is Ar’,
R3 is H, R, R4, Hal, CN, COOH, COOA or CONH,,

15 Ar, Ar' are phenyl, naphthyl or biphenyl, in each case
independently of one another unsubstituted or
mono-, di- or trisubstituted by R, OH, Hal, cCN,
NO,, CFj, NH,, NHR, NR., pyrrolidin—l—yl,
piperidin-l—yl, benzyloxy, SO,NH,, SO,NHR,

20 SO;NR,, -CONHR, —-CONR,, —(CHz)n—NHz, —(CHz) ,~NHR,
= (CHz) n~NR;, —O-(CH3z) ,~NH,, ~0- (CHz) ,-NHR,
~0-(CH2) ,~NR,, R*® or together by ~0-(CHy),-0-,

R* is -C(=NH)-NH, which is unsubstituted or
monosubstituted by -COR, ~COOR, -0OH or by a

25 conventional amino protective group or

—NH—C(=NH)—NH2, —C(=O)—N=C(NH2)2,

N S Ao

A is alkyl having 14 ¢ atoms, AR

30 Hal is F, Cl, Br or I, *G00002*

{



-0- (CH2) n-NR2, R4 or together by -0- (CH2)m O, is -C(=NH)-NH2 which is
unsubstituted nonosubstituted by -COR, -000R, -OH conventional am no
protective group or -NHC (=NH) -NH2, -C (=0) -N=C (NH2) 2, trisubstituted

by R, OH, Hal,

30 Hal

Iiiiiiiiiiiiiiiiinilllllil?illfllilI *159159* *co0002* - 2 mis 1 or

is al kyl havinggli14,€ atonms, is F, A, Br or |, case or a

is 0, 1, 2 or®3, p i%S000rli,2af8 Eheir salts. 5 The invention also
relates to the opticalkyoaetive forms, the racemates, the diastereoners

and the
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The 1invention also relates to the optically active
forms, the racemates, the diastereomers and the

hydrates and solvates, e.g. alcoholates, of these
compounds.

The invention is based on the object of finding novel
compounds having useful properties, in particular those

which can be used for the production of medicaments.

It has been found that the compounds of the formula I
and their salts have very useful pharmacological
properties together with good tolerability. In
particular, they show factor Xa-inhibiting properties
and can therefore be employed for the control and
prevention of thromboembolic disorders such as
thrombosis, myocardial infarct, arteriosclerosis,
inflammations, apoplexy, angina pectoris, restenosis
after angioplasty and intermittent claudication.

The compounds of the formula I according to the
invention can furthermore be inhibitors of the clotting
factors factor VIIa, factor IXa and thrombin of the

blood clotting cascade.

Aromatic amidine derivatives having antithrombotic
action are disclosed, for example, in EP 0 540 051 B1l.
Cyclic guanidines for the treatment of thromboembolic
disorders are described, for example, in WO 97/08165.
Aromatic  heterocycles having factor Xa-inhibitory
activity are disclosed, for example, in WO 96/10022.
Substituted N-[ (aminoiminomethyl)phenylalkyl]-
azaheterocyclylamides as factor Xa dinhibitors are
described in WO 96/40679.

ON, or or by another unsulest-ituted or { _~ NO N={ CH3 A

21

10

n



whi ch can be used for the production of nedicanents. 15 It has been found
that the conpounds of the fornula | and their salts have very useful

phar macol ogi cal properties together with good tolerability. In

particul ar, they show factor Xa-inhibit4rsg properties and can therefore be

enpl oyed for cont ?r%ic pr. Nt i OF e i ¢ disorders such
as thronbosi E,H@rryoca{ﬂlﬁ% | n‘lea? cta?l\égr%‘g}??_%g%?%?ég?g? %éfglc;tmrgt%i odré?
apopl exy, angFREBPPEEESK iacCarskiinghosP s thef tierveiryiopl ast y tand buttest nt ot ent

cl audi cation. +25 Then 0ompospds @fi dhea§eiAyt a dhacgerdingho éf@\“{tiﬁ'¥enti on
can furthernore be inhibitors of the clotting factors factor VIla, factor
| Xa and t hr orBFAT6RSEhe KIWodUBASEL i 1RF cR8FRdel 2 FP I SRut | @F aiiodi FHee

derivatives hamuhhpianbht rfordiide aactvarnear sedisel psedealses axamplgs in EP

0 540 051 BI. i anidi_n r. the treatnment of thronboenbolic
di sorders ar efagé%i E’ég?"f gg%)%%rrg?g, Ofnt%°§%f88l65. Aromat i c
het erocycl es having factor Xa-inhibitory 35 activity are disclosed, for

exanple, [n V.86610922.1s Sbstétuted Hibtagiagl phaagethyl)phanyd ol ky!1-
azahet erocycl yl am des as factor Xa iInh brtors aré escribed 1'n
96/ 40679. - 3th¥heCaAPLENr oPEOCES San® fanttilewsyul Gldtig ref f ecaifor heXa

conpounds (accesdaNgsks the iduediHiod Soat brbbutkedbtia  itie | &t ing
action agai ns& the activated clattin rot ease, known under the pane
factor Xa, or BEORRGRS CLARVBR! LR TdFOGeRer T | Sidted SEMGRE T dilekces such
as factor VlIhatetactrossllXakangt hroomtiribufactedreméntday idre ©f {heomsod eases
oo bt Tont engoTTLEX A R, pLofl 090 ot 108 Tpetony e 10
fi brinogen i ne6CRFBENACNIHONERSOMAPERbOLlALt edl 2owstssts nkilngibdoabni buf e
el ementarid y tar-bRp9ADUShowever, can inhibit the fibrin formation
involved in thrombus formation.
The inhibition of thrombin can be measured, for
example, by the method of G.F. Cousins et al. 1in
Circulation 1996, 94, 1705-1712.
20
Inhibition of factor Xa can thus prevent thrombin being
formed.
The compounds of the formula I according to the
invention and their salts intervene in the blood
25 clotting process by inhibition of factor Xa and thus

inhibit the formation of thrombi.

The inhibition of factor Xa by the compounds according
to the invention and the measurement of the [sic]
30 anticoagulating and antithrombotic activity can be
determined by customary in vitro or in vivo methods. A
suitable procedure 1is described, for example, by J.
Hauptmann et al. 1in Thrombosis and Haemostatis 1990,
63, 220-223.
35
The inhibition of factor Xa can be measured, for
example, by the method of T. Hara et al. in Thromb.
Haemostas. 1994, 71, 314-319.



formation. Activation of thronbin can lead to the occurrence of

tthr omboenbol i ¢ di sorders. Inhibition of 15 thronbin, however, can inhibit
the fibrin formation involved in thronbus formati on. The inhibition of

t hronbi n can be nmeasured, for exanple,-hy t+he nmethod of G F. Cousins et

al. in Grcu n 4, 17 2 hi it o t to X ogan
t hus prevent ?%&%%bl% gfﬁg (%rggé%z%hef%gtéghnggu%fggﬁktﬁoﬁ f
according to Vhéa |hVéﬁﬂﬁ@ﬁSath?heiﬁt§aﬂﬁSclnPéFVen@flnthﬁe blobdings

clotting processchyel Hhditbopr ohufast e %%@%EWétlwhb?' tfatéf{%rf ogmati on
of thronbi. The inhibition of factor Xacgy he congéunds accordin to the
i

i nventi on and“Phd aurdtent RefPihdOPsid] BRCERE ééuﬂéﬂﬁhgpéﬁﬁents

ant i t hr omfot i ehacftfiovimay ioan die f adatar rnan%dmbwwtme'qméhﬁn thPoMbihN Vivo
met hods. A sgk%ﬁgk§ Rrocedure i s described, for exanple, by J. Hauptnmann
et al. in Thrombosi s 4nd Haenostatis 1990, 63, 220-223. 35 The inhibition
of factor Xa €hm benfedsidried; fof éﬁ@npte W14 hebyet kb of cdmpdlamas et al .

in Thronb. F@@€B§H§§?a¥§94thg11n§éﬂt§ég andltﬁgtﬁéaghggh@gttQﬁiifﬁge

factor, the clottin ctor Initiates the intrirnsic
clotting casc¢ade! arﬁf“'cjﬁﬁﬁf%glbjtﬂ"elan o2fFe %ﬁiWQWWCfaﬁéNle teafact or

Xa. | nhihi¢ti opeotictaehone¥l by TdmlésscoﬁfaQ\yefltnS W tde JOriRty OFb Ahe fRE4QT Xa
and t hus subsgquent t hronbi n ornatlo%. The inhibition of factor VlIla by

the conpounds™ atB8FEMAGYt o AERESINFENL IO arfd'® h&" SRS MRt Of tHee [sic]
ant i coagul at i aghahdtanti biir dafeabirc Vadiai Mist Ylezairibed, for example, by

H.F. Ronning et al. in Thrombosis Research 1996, 84,
73-81.
15
The clotting factor IXa 1is generated in the intrinsic
clotting cascade and 1s likewise involved in the
activation of factor X to factor Xa. Inhibition of
factor IXa can therefore prevent factor Xa being formed
20 in another way.
The inhibition of factor IXa by the compounds according
to the invention and the measurement of the [sic]
anticoagulating and antithrombotic activity can be
determined by customary in vitro or in vivo methods. A
25 suitable procedure is described, for example, by J.
Chang et al. in Journal of Biological Chemistry 1998,
273, 12089-12094.

The compounds of the formula I can be employed as
30 pharmaceutical active compounds in human and veterinary
medicine, in particular for the control and prevention
of thromboembolic disorders such as thrombosis,
myocardial infarct, arteriosclerosis, inflammations,
apoplexy, angina pectoris, restenosis after angioplasty

35 and intermittent claudication.

The invention relates to the compounds of the formula I

and their salts, and to a process for the preparation



10 be determ ned by customary in vitro or in vivo nmethods. A customary
procedure for the neasurenent of the inhibition of factor Vila is
described, for exanple, by HF. Ronning et al. in Thronbosis Research
1996, 84, 73-81. 15 The clotting factor 3Xa is generated in the intrinsic
el otting cascade S dsl i i in ivati of factor X to
factor Xa. Inﬁ?bf?ﬁ%ﬁhéﬁs Fﬁﬂifﬁé|€g?%¥ﬁgtﬁeﬁgggfgﬁg e&gnfﬂgﬁﬁﬂo% 8being
formed 20 intBRéChERLkEy. CrREACKRIBEZEAOANOLhRECt or | Xa by the conmpounds
according to the invention and the neasurenent of the [sic]
anti coagul atin anghantithronb%tig activity can be determ ned by customary
invitro or if’ vive et HdS. SEL25TERF ¢ SHW pPBRedift e ths ldesErn BHONE br
example, By J. Chdagiebtakesi nbgoutnabtofigBiwiogi cal Sheddbsys¥nd998r 273,
12089-12094. The c - rmul a. | can be enployed as 30
phar maceut i cal act?gggggg%gggaéggngﬁﬁggﬁ QXd veterinary nedicine, in
particular for the control and prevention of thronboenbolic disorders such
as thronbosis, nye¢ardiabekBtangt. anteriQsglgsosi ro%ﬁflagpaﬁlon§ts
apopl exy, angina pectoris, restenosis after angi opl ast 35 an
internmittent claudi cati8%29FREOLRventdH Faltdi®es t 6Tt he LoIFRLIRIEN@IE t he
formul a 110 and their sabesivaBdveobg RyEEB§EnbOystBecpr 8payati,9ns- 5 of
conpounds of the formula | according to Claim1 and their salts,
characterized in that a) they are set free fromone of their functional 5
derivatives by treat)ngrepihcangol wol yoinvendrionfaydr egenal yshng: agents by 10
15 group by hydrogen by treating with a
solvolysing or hydrogenolysing agent or
15 liberating an amino group protected by a

conventional protective group,

or

20 b) in a compound of the formula I, one or more
radicals R, R!', R? and/or R® are converted into one
or more radicals R, R!, R? and/or R?,
by, for example

25
i) hydrolysing an ester group to a carboxyl group
ii) reducing a nitro group

30 iii) acylating an amino group
iv) converting a cyano group into an amidino group
and/or

35

c) a base or acid of the formula I is converted into

one of its salts.



or i) liberating an am dino group fromits oxadi azole derivative or
oxazol i di none derivative by hydrogenol ysis or solvolysis, ii) replacing a
conventional am no protective group by hydrogen by treating with a

sol vol ysi ng or hydrogenol ysi ng agent or- éiberating an am no group

pr ot ected by @oxcgrl\aerrtaartaéldomhetq{ld/&w 0P yrdle B) o # “tﬁné?Q”DOH”g sOf the
formula I, one or..mare radjcals Rl, R2 and/or R3 are converted into one

or nore radi cE&PYREIRE 'ﬁ@aﬁn&fﬁP‘Rgne%angﬁrEﬁ%han@ePQBd?Pth%H?OP?§|ng an
ester group tanatb@&rhoxyl group ii) reducing a nitro group 30 iii)
acylating an am no group iv) converting a cyano group into an am di no group
and/or 35 c) a base or acid of the fornmula | is converted into one of its
salts. - 6 Féboalkl aradilsalav whiltd pedicahsnanBepachntitaes, R,t H's ®?,

condi tion thagsthgy iy r n n oth 5. Above and
bel ow, the radlcaﬁs an argﬁggeﬁgéﬁgﬁgg 9&9&c8&§8an8 qﬂ%av€b¥m%}%eghings

i ndicated in tHhenPér ﬁBFP&’eISSlY ﬁt@éﬁdemﬁ’%sﬂl@est ated otherwise. Ris alkyl,
i s unbranched (Ilnear) or branched, and has 10 1 to 6, preferably 1, 2, 3,

o S0 R el m Y Lk herere Sty propyl
pentyl, 1:Q 21 dIo 36nephylfbnawy 1,1-2, 3,24,06 2-6j net hytlopisapyt , is
1'ethy|prOpylprQ?é¥5bl§_’ methyl, furthermore ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, in
addition also pentyl, 1-, 2- or 3-methylbutyl, 1,1-,
1,2- or 2,2-dimethylpropyl, 1l-ethylpropyl, hexyl, 1-,
15 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1l-ethyl-1-
methylpropyl, 1l-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-
trimethylpropyl. R is also cycloalkyl and is preferably
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
20 cycloheptyl.

R is furthermore H.

A 1s alkyl having 1, 2, 3 or 4 C atoms and is
preferably methyl, furthermore ethyl, propyl,
25 isopropyl, butyl, isobutyl, sec-butyl or tert-butyl.

Hal is preferably F, Cl or Br, but also I.

Ar and Ar' are phenyl, benzodioxol-5-yl, naphthyl or
30 biphenyl, in each case independently of one another
unsubstituted or mono-, di- or trisubstituted by R, OH,
OR, Hal, CN, NO,, CFi3, NH,, NHR, NRj, pyrrolidin-1-vy1,
piperidin-1-yl1, benzyloxy, SO;NH,, SO,NHA, SO,NR»,
phenylsulfonamido, -(CH;),-NH,, =(CH;)n,-NHR, - (CH;),~NR,
35 -0-(CHz)n-NH,, -0-(CHy)p,-NHR, -0-(CH;),-NR,, =-0-(CH),-0O-
or R*, naphthyl or biphenyl monosubstituted by amidino
being preferred. Preferred substituents for biphenyl

are amidino, fluorine, SO;NH; or SO;NHR.



15 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or

3, 3-di net hyl butyl, 1- or 2-ethylbutyl, 1-ethyl-I1- nethylpropyl, 1-ethyl
-2-nmethyl propyl, 1,1,2- or 1,2,2- trimethylpropyl. Ris also cycloal kyl and
is preferably cyclopropyl, cyclobutyl,- ¢ycl opentyl, cycl ohexyl or 20

cycl oheptyl . E&'%ﬂﬂyrébergﬁﬁﬁ ﬁhefyls ﬁ%bﬁkhgﬁvQﬂg %gpﬁen lor3#1c%§%8ns and

is preferably methyl, furthernore eth I sopr opy
i sobutyl, sectBafyl dmaeHINIARYAY HePLis ﬁfléfera?éﬂﬂ'{erc} Ié‘)lFeB?ralbLuY al so

I. Ar and Ar' uasab@h@ﬁﬁlcedbenzoﬁnetmmﬁé ngREARY| or na3hdhyahenyly in
each case ind den Iy ofa%n .qZIlOt her UnSUbStItEt ed or nono-, di- or
trisubsti tute I]Ieﬁy TGt Y on ENC, S¥EREP IRk 1 MRER ™ NRFEL - or

pyrrolidirml- ylr;supspetuder:i- 1byl , mbeng¥| oxgthﬁDZNl-ﬁro;Sﬁ]ZNH&s 1,

(00 N1 BO9Y o YRR o IRhgB T £ideitado lodi

napht hyl or bbPphsape, mohodibs; i thmtmb%yl,amltﬂv@xybm aghpng erpmzboﬂzef erred

‘substituents fgey @bg enyl h i no, § SQo2 or SO%ISH} -7- Ar
and Ar' are hen v pht hpé 3 §8I<9 yl 1&%&%1%%{% ca&s\IéI_IgIlndepen ent?S/ of

one anot her pFEFéP—HBF?meGﬁgﬁbstlt%}‘ﬂw f ur PRERMBRBLPReny! , e HAPRYMO or
bi phenyl 1qoreaemabhy1afn@noexarrpl e,dlmm@rLanmrro or 5 trpﬁﬂﬂ&licﬂiﬁeﬂ—@}{

t hyl t hyl l I I tyl I
ITFuoIll nee CKI 8?’5%%9& Brg rOIO|yod| ne, %ﬁr% o’IorerIslt Koxy?y%ng%! middpoxy,
but yl oxy, penmytbxysuhéwamx;dp,clithamudq f | poosoyied iyt onami do,
met hyl ani no, FEIB%ILQIP_I.?BnaxInng' et Qyﬁlgghg)?suﬁﬁsﬁk ¥Lag1 no. %ypefﬂyféaﬁf&' -yl

pi peridin-1- enz sul f onam oham
et hyl sul fonama@édopr éWP@H‘IefC(ISIIYém @@lnqﬁiﬂmlsulﬁ'@iﬁrﬁ}d]@mlnomethyl N-

di met hyl g f ogani,damipBeBYhgel f ON- N, N-dimethylaminomethyl, amino-
methyloxy, aminoethyloxy or R! and in addition
benzodioxolyl.

Ar and Ar' are therefore, in each case independently of
20 one another, very particularly preferably, for example,
o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o©-, m- or
p-tert-butylphenyl, o-, m- or p-hydroxyphenyl, o-, m-
or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-
25 (N-methylamino)phenyl, o-, m- or p-{(N-methylamino-
carbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or

p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-

(N, N-dimethylamino)phenyl, o-, m- or p- (N, N-
dimethylaminocarbonyl)phenyl, o-, m- or p- (N-
30 ethylamino)phenyl, o-, m- or p- (N, N-

diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m-
or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or
p- (methylsulfonamido)phenyl, o-, m- or p-amidinophenyl,
7-amidinoc-2-naphthyl, 2'-amidinobiphenyl-3-y1, 3-
35 fluoro-2'-sulfamoylbiphenyl-4-y1, 3-fluoro-2'-N-tert-
butylsulfamoylbiphenyl-4-yl, 2'-sulfamoylbiphenyl-4-yl,
2'-N-tert-butylsulfamoylbiphenyl-4-yl, o-, m- or p-
(pyrrolidin-1-yl)phenyl, 0-, m- or p-(piperidin-1-
yl)phenyl, o-, m- or p-{5-methyl[l,2,4)oxadiazol-3-



am do, am nonethyl, am noethyl, N nethylam nonethyl, N 15 ethyl am nonet hyl,
N, N- di et hyl am nonet hyl , am no- net hyl oxy, am noethyl oxy or R4 and in
addition benzodioxolyl. Ar and Ar' are therefore, in each case

i ndependent ly of 20 one another, very pa&ticularly preferably, for

exanpl e, Pn ) PphBntQl Y17 - 05 mdRh @I | p ftbwéiﬁ6¥§%olib+ %) ©pht 2~
p- propyl pheny nm or p-I sosg}ropyl p enyl, o-, m_or )f)-ter buty phenyl
o-, m or p- hyéro?yph@nyloré’ 3nox [-4ni Qﬁ’iﬂf@n?ﬂﬂ‘@ yinimrenyl,

p- am nophenyl {50oxollt, @ 4poRadiblzaRtBylam)nappReryLy10-, NFuPfhermore

p- (N- et hyl am no% ca ony henyl p- acet am ophenyl o-,_ m or
p- met hoxyphen§f €t E)Evy |2)§ dt ho%(y‘%f'{en;? §’ %gor pc‘!’ 3,5

(N, N-di nethyl dmfﬂlo)apbphyzhylo ,2 3= ,0r 2p4€N, I\E Ed-i me12h$|—am hocar benyl ) phenyl ,
o-, m or p-( 0) yl, 0y, M, NN 'e_hyl am‘po phenyl,
o-, m or p- f&uggégkgﬁh?%ﬂ pjnaﬁ 2’6rbrmp(her{ Igz dé L} E)’

p- chl or ophenyﬁlbéomoﬁheﬁbflrp-Z( rﬂE't tﬂm sal 50<ﬁamﬁb9}ph@nyl, 67 5 -moror3, 4-

p- an di nophenyl metKod Qbﬂ?iz na@h-tnrl)tlno—zl c@‘lmoqld%@n@/}lenyl “FMhind 85

fluoro-2'-sul fapo ¥|blp en %I fluoro-2'-N-tert
but yl sul f anoyFBitphenay| “ZHpinoy ‘§Eﬁ|lf>§ﬁ>oy| i THHERA 4er;hloro— 2-amino-
2' - N-tertl-Cout g+shllbaseyl kpheaybmdnpts-ehlofbpBenpl, 2-nitro-4-N,N-

lid 1- | |
(pggrﬁe;h;r[ldgméFg¥gém528| m or @ éf%ﬁ @Fth 13%9&§T”R&ﬁoé%én§q
7-{5- net hyl [12234]i@mdnapblen81yl);nép«h-‘ch 2, 315-,0- 2,8y 66, 2,4,6- or
p-{5-0x0[1, 2, 4] @ngtﬁﬁehlgf¥ﬁ%b92§nyl E 4, 6- trlmethox%%,eggkébl 523

{5-o0x0[ 1, 2, 4]oxad|a Z f'ur t hér mor €
2,4-, 2,5-, 2hpdrozyz3 éFdBC lsreph?mzs 0p@€ﬁ)@|d0p®631-y112 3-6- cizl@zlozzo-s-

3_, 4- or 3,5 dl—gﬂﬂhﬁw%ﬁpy 2,431 udré ,3—%hib,ro%>h@ny13 4- redyPro-4-
di br onophenyl d|n|tro dlnethoxyphenyl

3-nitro-4-chl %F8‘Bﬁ@ﬁ§?y%3 amino- &> Fyg'r‘ﬂ%roo 'bf-ogmpﬁ‘(?né’ chl org-Rromo=-6-=

2- am no- 4- chl nebhox2phangd, 3-chloro-6-methoxyphenyl, 3- chloro 4-
acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-
methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-

20 dimethyl-4-chlorophenyl.

R} is preferably, for example, H, Hal, COOH, COOA or
CONH,.

25 R* is preferably, for example, unsubstituted
~C(=NH) ~-NH,, -NH-C(=NH)-NH,;, -C(=0)-N=C(NH,),, which can
also be monosubstituted by OH,

N\
{\(/N‘o ~¢"o
N=
HN"{ or
o CH,
30
very particularly preferably unsubstituted -C(=NH)-NH,

{\(/N‘O
N=

CH



10 5-chloro- or 2-am no-6-chlorophenyl, 2-nitro-4-N, N dinethylamno- or
3-nitro-4-N, N-di net hyl am nophenyl, 2, 3-di am nophenyl, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-trinethoxyphenyl, 2-

hydr oxy- 3, 5-dichl orophenyl, p-iodopheny?,-3,6-dichloro 15 4-am nophenyl,

4-fl uoro- 3-chl aophenyly,  2-fluoro-4- bronophenyl,

2, 5-di fl uoro-4-bronop hen¥J 3- br ono- 6- nethoxyphenyl

3- chl or o- 6- mBt AGx PRIFe Ly @hﬁ&r&'4lna@€ﬂ$%%ﬁﬂﬂﬂ%ﬁﬂ 2 or 3.

3-fluoro-4- nethoxyphenyl 3- am no- 6- nethylphenyl

3-chl oro-4- acetanldoqggnyl or 2 5- 20 di net hyl - chlorophenyl. R3 is
preferably, for exanpl H, , COOH, COOA or CONH2. 25 R4 is
preferably, for exanpl®) ugigL guted -C (=NH) -NH2, -NHC (=NH) - NH2i
(=0) -N=C (NHZ%#g EPN h an pgubstituted by OH HW or 0 30
{--~ NO N ry arti cul rI? preferably unsubstituted -C(=NH)-NH2
{~NYO N=~ -9 misOl or 2. nis preferably 0 or 1, in addition also

or 3. is 5 or The compounds of the fornmula | can have one or nore 10
chiral centres and thgrefore occur in various

N
[ >—r

R2(CH,);” N N\ (1A)
5 (o] (CH,)—R!?
R3 (/CHZ)n‘—'R1
or N
N )—R
R2 -(CHz)p/ N (1B).
o]

The compounds of the formula I can have one or more
10 chiral centres and therefore occur in various
stereoisomeric forms. The formula I includes all these

forms.

Accordingly, the invention relates in particular to
15 those compounds of the formula I in which at least one
of the radicals mentioned has one of the preferred
meanings indicated above. Some preferred groups of
compounds can be expressed by the following subformulae
Ia to Ii, which correspond to the formula I and in
20 which the radicals not designated in greater detail

have the meaning indicated in the formula I, but in

which

in Ia Ar is phenyl, naphthyl or biphenyl, which
25 is monosubstituted by R*;

in Ib Ar' is phenyl, naphthyl or biphenyl which

is monosubstituted by R*;

-C

or
2



stereoi soneric forns. The formula I includes all these forns. Accordingly,

15 those conpounds of the fornula I
in which at | east one of the radicals nentioned has one of the preferred

nmeani ngs i ndi cated above. Sonme preferredOgroups of conmpounds can be

the invention relates in particular to

expressed by;hhecf ol how ng subfor mihagy,
formula | and in 20 which the radicals

have the neaning indicated in &3 fQRTRl Bngep

1'aﬁébHﬂh Mhb e LGN O“d
not desi nated in grea det

phenyl , napht hyl or bi phenyl mmbgtslt{mm@tﬁ .ut ed by R4: inlb

phenyl, naphthy nyl which . is
10 inIcArlnh 8 2‘

fiyl , HaphPRYPYSr

o the
ai l

entply yiif c%n%am@.tfper Ar is

Ar'

is

nosubst i tut ed R4; 10 15 20 -
fﬁﬁb B et
i ndependént |y of one anot her emcm)smrse|imxﬂe;derb@lerR41y|®1fldné\ran@theare

phenyl, naphthyl or biphenyl, j ﬁ?@g en I a
rmnosubstltut ed by - CONR2, SCJZ or I n ?% %gp %%@]ﬁ / Oé?—fa%lme

CODA; inIf RAis -C(=NH)- NH2 B N, O N =
in Te R® is H, R, Hal, COOH or COOA;
in If R* is -C(=NH)-NH, or

{ /N‘
\i—

10 CHa;
in Ig n is 1;
in Ih R is H, unbranched or branched alkyl
having 1-6 C atoms or —cycloalkyl
having 3-6 C atoms,
15 R is Ar,
R® is Ar'
R’ is H, R, Hal, COOH or COOA,
Ar, Ar' are phenyl, naphthyl or biphenyl, in
each case independently of one another
20 monosubstituted by -CONR;, SO;NH; or
RY,
R is -C(=NH)-NH; or
{\\K7N\
N=
CHS,
A is alkyl having 1-4 C atoms,
25 Hal is F, Cl, Br or I,
is 1 or 2,
n is 0, 1, 2 or 3,
in Ii R is H, unbranched or unbranched alkyl
having 1-6 C atoms or cycloalkyl
30 having 3-6 C atoms,
R* is Ar,
R? is Ar',
R’ is H, R, Hal, COOH or COOA,

her



inlgn inlh Ris 1; is H wunbranched or having 1-6 having 3-6 C is Ar,
's Ar' C atons atons, is H R Hal, COOH or are phenyl, naphthyl branched
al kyl or cycloal kyl COOA, or biphenyl, in each case independently of one
anot her nonosubstituted by -CONR2, SE2NH2-or R4 R4 is -C (=NH) -NH2 or

N, ON=-( CH3 25 30 ar,Anks al 1- Br or
l, mis 1lor 2, nis O, 1, 2 J%Mé’BﬁéhPQ nZﬁiggq:i—?%}{unbranch éM§PFdnbranched
al kyl having 1-6 C atons or cSRFdFXSA lrh%%’@fgd%ﬂ%lﬁ af opee ®lotkerAr, R2

is Ar', monosubstituted by R?,
R is -C(=NH)-NH, or
{\\KﬁN\
N=
5 CH,
A is alkyl having 1-4 C atoms,
Hal is F, Cl, Br or I,

is 1 or 2,
is 0, 1, 2 or 3,
10 P is 0 or 1.

The compounds of the formula I and also the starting
substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
15 1literature (e.g. 1in the standard works such as Houben-
Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),
namely under reaction conditions which are known and
suitable for the reactions mentioned. Use can also be
20 made in this case of variants which are known per se,

but not mentioned here in greater detail.

The starting substances can, if desired, alsoc be formed
in situ, such that they are not isolated from the
25 reaction mixture, Dbut immediately reacted further to

give the compounds cof the formula I.

Compounds of the formula I can preferably be obtained
by setting compounds of the formula I free from one of

30 their functional derivatives Dby treating with a
solvolysing or hydrogenolysing agent.

Preferred starting substances for the solvolysis or
hydrogenolysis are those which otherwise correspond to
35 the formula I, but instead of one or more free amino
and/or hydroxyl groups contain corresponding protected
amino and/or hydroxyl groups, preferably those which,



R3is H R Hal, COOH or COOA, - 11 Ar, Ar' are phenyl, naphthyl or

bi phenyl, in 5 of one another Ais alkyl having 1-4 C atons, Hal is F, d,
Br or I, mis 1or 2, nis 0, 1, 2 or 3, each case independently
nonosubstituted by RO, R9 is -C(=NH)-NtR2 er N, O N=-C CH3 10 pis 0 or

1. The compoundscafs the Lar mul ackmangh akso the, siasing sybst ancgs for
their preparation are otherw se prepare by nmethods Known per sé; Such as
are descri bef8aFRYt RN 18MENCerREQURCEEVY). IrRUPhe BT al@dditd ondieks sheheas
Houben- Veyl whiehhodersderd o ganhseiery gyl ecd Mey hads rofn G c;

Chem stry], Gﬁorg-T | eme- Ver | ag.. St ut trgggrt . nlgérsr}l}el under Eaeactio%ln
condi ti ons WAPEAar® kidwnBnd™EH t BRPESFEFVERSTURA | GRE/RENt FBRRE. Use
can al so be RBichde instielids ocfasdeofd erdrandfs avtwdratel kqoowip pecasey  but

not mentioned hefgyi eat ' T arting substances can, if
desired, also be ?%#?r}égi ings?t?%%@is‘h%h t a%%pt’hey%é € no%gfjgce)l at & i‘Fll‘)omthe
25 reaction @PxreseonButte mibgi afetnukzadtedodtur tihsterd gf ve tdeoepnpounds

of the formiLachy Cmgundsqebuphechermul ad gan-prghenably Pgd;@@&?ined by
setting conpounds of the formula | free fromone of 30 their Tunctional

derivatives BYyotFE&LVRgIKCUR-a sol vol ysing or hydrogenol ysing agent.
Preferre st artifegredbsd gaeesnd osubbeasek¥olarsd saDso the oxadiazole

derivatives, which can be converted into the

corresponding amidino compounds.

The amidino group can be liberated from its oxadiazole
15 derivative, for example, by treating with hydrogen in
the presence of a catalyst (e.g. Raney nickel).
Suitable solvents are those indicated Dbelow, in
particular alcohols such as methanol or ethanol,
organic acids such as acetic acid or propionic acid, or
20 mixtures thereof. As a rule, the hydrogenolysis 1is
carried out at temperatures between approximately 0 and
100° and pressures between approximately 1 and 200 bar,

preferably at 20-30° (room temperature) and 1-10 bar.

25 The oxadiazole group is introduced, for example, by
reaction of the cyano compounds with hydroxylamine and

reaction with phosgene, dialkyl carbonate, chloroformic

acid esters, N,N'-carbonyldiimidazole or acetic
anhydride.

30
A number of - identical or different - protected amino

and/or hydroxyl groups can also be present 1in the

molecule of the starting substance. If the protective

groups present are different from one another, in many
35 cases they can be removed selectively.

The expression "amino protective group" is generally
known and relates to groups which are suitable for

protecting (for blocking) an amino group from chemical



hydr ogenol ysis are those which otherw se correspond to 35 the formula I,
but instead of one or nore free am no and/or hydroxyl groups contain
correspondi ng protected am no and/or hydroxyl groups, preferably those

which, - 12 instead of an H atom whi ehlBs-bonded to an N atom carry an
ani no pr ot ectr@é%t%%p, batpawﬁléwl Alrel NOS81 1 YNi Lo distead f .an HiN group,
carry an R -N group whi R 1s an _amno protective group, anEl/or t hose

5 which, i ns?@édr&d ﬂ?@mcalorﬁ%ﬂ%qwmwe%} JiE T e rgut aahydEbry|

protective gpepL i6ng. itrhosee WhbLBcutel r egpepdit @rfohh fofmJtl}@lé tPYE
i nstead of a droxyl

roup ca
protective g|a iy e %Je??L?iXSt Hﬁﬂlﬁgtéﬁlﬁ?gn@& Ht ta]t%%t?%eaSXidl azol e
derivati ves, a\miy|lch acarl Ko yoerorerlt ed- iaad Ryie gomipespondiagtaai dhnso

ComPouttls: TREoRTAiN raRgen Bgel Q{«'r&g]egdr fromLis qyadiagole, .45

derivative, for exa eating w ogenin the presence of a
_catalyst (e. qeaRéﬁ@yl nﬁ%ﬁ?act&@taﬁﬂéeééﬁ enﬁ@ealre nafosee il cated bel ow,

in particul ak &Jgehelises ught as,r&reabamol h@%e@’%fﬂan(ﬂhose‘)rm&g agigg such as
acetic acid qQr propionic amdlg m xt ures t hereof . arule, the
t te

hydr ogenol ysit& i sPaEEFFHE} ou frpePdtses %@?\A/eé’r?eafﬁﬁrr@)ﬁ -mat &'§ 0 and
1000 andl @r eexpires slieamweeacgpprgmumt ey kcandezomb@fpretpé@f ernabtyeat

20- 30 (roomte ratyr ar he_.oxadi azo [ Oup
i nt roduced, Vorgggxas nes)e Croena{lc |olnonofWJtth]eetchée(1 é‘%e t EIOC

hydr oxyl am nen@:rldlderseactawﬂ Wi tbrphpsgenelerdlvaldkyl @emrbonaaélphhtmcof ormc
acid esters, a@ag!l earhenyl di i dazole (Piret%‘i%tc' ll%m'lﬁ/adfks&%flf@ Acfpygber of

- identi cal ferent - protected am no roups_can al so
be present i Rt hgulfonic acids and, in partlcular, alkoxycarbonyl,

15 aryloxycarbonyl and especially aralkoxycarbonyl groups.
Examples of acyl groups of this type are alkanoyl such
as acetyl, propionyl, butyryl; aralkanoyl such as
phenylacetyl; aroyl such as benzoyl or toluyl;
aryloxyalkanoyl such as POA; alkoxycarbonyl such as

20 methoxycarbonyl, ethoxycarbonyl, 2,2,2~-
trichloroethoxycarbonyl, BOC (tert-butyloxycarbonyl),
2-iodoethoxycarbonyl; aralkyloxycarbonyl such as CBZ
("carbobenzoxy"), 4-methoxybenzyloxycarbonyl, FMOC;
arylsulfonyl such as Mtr. Preferred amino protective

25 groups are BOC and Mtr, in addition CBZ, Fmoc, benzyl
and acetyl.

The expression "hydroxyl protective group" 1is likewise
generally known and relates to groups which are
30 suitable for protecting a hydroxyl group from chemical
reactions, but which are easily removable after the
desired chemical reaction has been carried out at other
positions in the molecule. Typical groups of this type
are the abovementioned unsubstituted or substituted
35 aryl, aralkyl or acyl groups, in addition also alkyl
groups. The nature and size of the hydroxyl protective
groups is not critical, since they are removed again
after the desired chemical reaction or reaction

sequence; groups having 1-20, in particular 1-10, C



nol ecul e of the starting substance. |If the protective groups present are
different fromone another, in many 35 cases they can be renoved

sel ectively. The expression "am no protective group” is generally known
and relates to groups which are suitabl24fer protecting (for blocking) an

am no group Lrgmschend caly o eagli b [ eas| enpvabl e
after the desired cﬂ%n?%ﬁfﬁ%iiﬁio%kh§§§ggeg$%2???ggﬁgﬁt §f5%¥%é%98
posi ti ons i n9FRBPHDI ttfe. TPpical Ykbups SRNEhils t ypanebhexybenpattii cul ar,

unsubst it ut eg-ar tgubshizbyted saeyl,, &@Mene@tﬁﬂﬂ@?@&@tﬁyft%u@%@ Kyh
groups. Since the.am no rotective groups are remgved after t'he desired
reaction (oraF85¥9V0nq§3ﬁﬁé cefndt hefFrhaR U el an@edide PR biFataF S8 not
critical ;5 hopee€errebose having 1-20, in particular 1-8, C atons are
preferred. The 10 expression "acyl group” is to be interpreted in the

wi dest sense in connection with the present process. It includes acyl
groups deri védef rladedatpinat i ef thealdopipatinels arorahé c formidaeroc§rome

carboxylic aghdsr @hns4hilenilc cids taRds i1k R afyt al kgx %ﬁé?ﬁ?y' , 15
aryl oxycar bonyl and especial |l y aral koxycarbonyl groups. Exanples of acyl
groups of thP8 e PP CAHRIFo AT B Sess adely | SXFOWTE ohging bek §eHe ;
aral kanoyl sdehdss ohesylacelyl usahgyl TEAICR raspdeEEDYFiEr dalyy! Hut
aryloxyalkano¥l such .as PO&RPaIkox%carbongl such.as ZO.QFtho§yq9rbonyl,

et hoxycar bon§t-2°2, 2254 r i Thiof oet hbkyZar bBRyF2 BEC acids sdch as
(tert-butyl okydarbbayplric 2<ciddoetrhogyténbonyl acadal kytoxygarbogghisuch as
OBz ("carbobenzaxyikc 4-deidoxybeagyl gxycarhomilo MG, - arxd sl fopyl such

as Mr. Preferred amno protective 25 groups are , In addition
CBZ, Froc, bEHAFPNi&ndaaEdeyISucthed8x RYRETHAT " RYdroXYPLlproeeet forigr oup”
is likewse sgeaerathy khewanasd sl ahesadditOraiyis Wheeh &R vent is

possible, but not always necessary. Suitable inert
solvents are preferably organic, for example carboxylic
acids such as acetic acid, ethers such as
tetrahydrofuran or dioxane, amides such as DMF,
20 halogenated hydrocarbons such as dichloromethane, in
addition also alcohols such as methancl, ethanol or
isopropanol, and also water. Mixtures of the
abovementioned solvents are additionally suitable. TFA
is preferably used in an excess without addition of a
25 further solvent, perchloric acid in the form of a
mixture of acetic acid and 70% perchloric acid in the
ratio 9:1. The reaction temperatures for the cleavage
are expediently between approximately 0 and
approximately 50°; the reaction is preferably carried

30 out between 15 and 30° (room temperature).

The groups BOC, OBut and Mtr can Dbe removed, for
example, preferably using TFA in dichloromethane or
using approximately 3 to 5N HCl in dioxane at 15-30°;

35 the FMOC group using approximately 5 to 50% solution of
dimethylamine, diethylamine or piperidine in DMF at
15-30°.



30 suitable for protecting a hydroxyl group fromchem cal reactions, but
which are easily renovable after the desired chem cal reaction has been
carried out at other positions in the nolecule. Typical groups of this
type are the abovenentioned unsubstituftéd-or substituted 35 aryl, aralkyl

or acyl gr0Uﬁ§/dﬂo@e%%qiyttii%lqusor%lmléY/!ab_lgzrloi:!rf%teyt].?v%at HL8,80d m%)isg of the

hydroxyl protéctive groups IS not critical, since they are re ‘again

after the de&Pled bEReMicdlr riditl e At ¥¥ncet orhe sepidhee; 9gPBRpErABVI Ng
1-20, in partiteul@fadialfb1C deddvadl 08p) acanpoef efdmie EXpHP! 8gafb1BYdr OXyl

protective roups are, inter alja, benzyl, 4-nethoxybenzyl,
FERA LS (b ARGy |21 (ohT BRPRGRAOL ageP9Falbghzyl and

0
p- ni t r obenzoy?”
tert-butyd bdieng.paoti cal ardple Smpreflercatalfbe |dbgr atisonpal 1bbeunpnpounds

of the fornulg | fr hei r functj derjivatives i rrjed.out.-
dependi ng on fﬁglpe%cr?tlé}cti(%/r([a g%ou%hgggkét- Tsélr(:%exaa‘r?spl ecsat‘fgklg%ré)l stt[?)ﬁﬁ]lo
aci ds, expediSerittiapligsi pgl TEAL8r hesrechdbei ¢ hasied, 1hdicabedo amsivey ofher

strong inor ganirG i2Giids. , SUEH: as xafpdeoch1tdrb1aci Suoh a4l flita aci dorstrong
organic carboxylic acids such as trichloroacetic acid or sulfonic acids
such as benz&vAnGl p-3%| @Mees f offER 1528ci #MFFhe A5 esencBUbfr anthe

addi tionpd | meidrcs@INARtsiiss HEIss blEladait a0t BbvpyBatecessapy¥twsdht abl e

inert solvents are preferably organi f.or exanpl e carhoxyli acids such
as acetic acP¥PTHTAIShich 8s atrgfr aﬁl&gr of u? % o THSKENE, aﬁ?aggeguch as

DMVF, 20 hal oggpatoed rtayjdrloeat bans SUgh ke di phé benakel haee, 20-3&ddabdon al so
al cohol s such _ t.hang| I [ P, I

M xtures of F‘hgﬁ) .arHt;aoI}\}e%%??g%%%gg%?géenPE gcﬁ{eé)acg%?t Fé?fgf I?%ﬁ?%ﬁ%?é?eTFA i's
pref erably useddidvan Bx&essampifoutnaddit? ohCdf PA/85 ifurpeiehanel vent

perchlorig aciddqgn iReohotm gkid] formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

Suitable inert solvents are, for example, hydrocarbons
such as hexane, petroleum ether, benzene, toluene or
20 xylene; chlorinated hydrocarbons such as trichloro-
ethylene, 1,2-dichloroethane, carbon tetrachloride,
trifluoromethylbenzene, chloroform or dichloromethane;
alcohols such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers such as
25 diethyl ether, diisopropyl ether, tetrahydrofuran (THF)
or dioxane; glycol ethers such as ethylene glycol
monomethyl or monoethyl ether (methyl glycol or ethyl
glycol), ethylene glycol dimethyl ether (diglyme);
ketones such as acetone or butanone; amides such as
30 acetamide, dimethylacetamide, N-methylpyrrolidone (NMP)
or dimethylformamide (DMF') ; nitriles such as
acetonitrile; sulfoxides such as dimethyl sulfoxide
(DMSO); carbon disulfide; carboxylic acids such as
formic acid or acetic acid; nitro compounds such as
35 nitromethane or nitrobenzene; esters such as ethyl

acetate or mixtures of the solvents mentioned.

The biphenyl-SO,NH, group is preferably employed in the
form of its tert-butyl derivative. The tert-butyl group



m xture of acetic acid and 70% perchloric acid in the ratio 9:1. The
rreaction tenperatures for the cleavage are expediently between
approximately 0 and approximtely 50; the reaction is preferably carried
30 out between 15 and 30 (roomtenperatu$e)y. The groups BOC, OBut and Mr

can be renoved, f&fovexamis, Bkehenabl yuyshdo THZA i i chlorpmethane or
usi ng appromaatel, 3 to SN HCL in d:Hoxane at t]f5- 3%‘ 35 the FMOC group

usi ng appr oxfAaLEFYN5 Ofo Bbos o ut FBRVERT: dPHELRYRRIYN 1 tH A4 &k me or
pi peridine i afDdFsakl115m30nt- of5ankigdiegenel pi/i calliyen enovabl e protective
groups (e.g. CBZ, benzyl or the liberation of the amdino group from its
oxadi azol e derivative)) can be renoved for exanple by treating with
hydrogen 3 n The pyvesenceroip aisarahystrtsd( eirg.o ofn aandblisonetiurcatyl yst

such as pal | adium onexpedignt |y n a te SUCH A8 SRBANN ST Cloa

Sui tabl e solvents here are those indicated above, in particular,
exanpl e, al cBHBFSI8ERR asamtdiamsl off ethanoN-dwdiexyesislicle asvDNE. As a

rule, the 10nbMdegganalysiset gkessql@cecat 4 erpenaldtesspet waen for

appr oxi rratelg 0 agd 1%%/?:”(1 pressures between approximately 1 and 200 bar,
preferably afF*28P3f’a 1-10 bar. Hydrogenol ysis of the CBZ group takes

pl ace rldadi Fgr fore examgagatdons 6 1% Bdi€ine nef haria dprhblasi hg

anmom um [ si or e Un ]ﬁgg_, f ; d/ G, n~ne nQl./ at
20-30. Suitable i'ngr@{r sol vgénts air)e,&?rgé&%%&rrh e,? ydr carcggir\%ga gh{%ﬁ!\gs
hexane, petramBgiiat kan, aBerz&fe addsidudife oMty 3da endie AP dF T Hal etls

hydrocarbonspsdeBrap1tr i €8kpiod eyl ane, al, 2ufbeh! aypethanes canboa
tetrachloride, trifluoronethyl benzegz, chl or of orm qr di chl of onet hane;
0

al cohol s sucRegaEeKetiand Pt ihoPY GPEFEREIRY F95 dhniot 1€ nY Bt dnol or
tert - butimol H,8t hixitso such tdsicamide, which is converted using an

alkylating agent, e.g. CH3I, into the corresponding
S-alkyl imidothioester, which for its part is reacted
with NH3; to give the amidine, b) converting the nitrile
into the corresponding imido ester using an alcohol,

20 e.g. ethanol in the presence of HCl, and treating this
with ammonia, or c¢) reacting the nitrile with lithium
bis (trimethylsilyl)amide and then hydrolysing the
product.

25 The radicals R? and —(CHz)n—R1 are 1introduced into the
dihydroimidazo[4,5-c]pyridin-4-one system by customary
alkylation methods.

Thus it is possible, for example, to react a compound
of the formula II
30
R?

N
HN | N\>_R

\ I
0 (CH,)—R1

in which R has the meaning indicated in Claim 1 and R

and R® are each a radical of the type which cannot be



25 diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane,

gl ycol ethers such as ethylene glycol nononethyl or nonoethyl ether
(methyl glycol or ethyl glycol), ethylene glycol dinmethyl ether (diglyne);
ketones such as acetone or butanone; anildes such as 30 acetam de,

di met hyl acet anikge a tkiTet Sybpy 0l i dgpe LMY e ,or fetmth%]

DWVF) ;
nitriles such as acetonitrile; ‘sul f oxi des sugh di net OXIg

(DMBSO); carbon disul fide; carboxylic acids s fornlc aC|d or acetic

acid; nitro gggﬂgﬂgqsr%gﬁgaqss ?sQHE LRt Rane ory g%%ﬁobenzene esters such

as ethyI acet m xtures of the solverits nent d. The
bi phenyl - SO2NH2 group is preferably enployed in the oomof its tert-butyl

derivative. Thepter | Qr rggved, for exanple, using TFA
with or without & ad O #%%nggcgﬁgﬁﬁe#grgb veﬁt preferably with addition of

a small amount of anlsole (1% by volune). 5 The cyano group is converted
into an am di no group by reacﬁithgytrm for exanple, hydraxyl am ne and
subsequent reduction of the N—hydroxyanldlne with hydrogen in the presence
of a catalyst such as, for exanple, Pd/C. 10 For the preparation of an
ami di ne of tHe ol a | ie. OC1Ar Bx phanybrmonositest | but edebyt Grey) - NH2)

ammoni a can al so be added Rglg]nkhkkkeo qu a%%&ff% $ preferablﬁac?aéied

out in a nunmber of stages in~a’ manne Rows per 53 Tonvrt f
nitrile using 15 H2S into & nhléantde which is converted using an

al kyl atifg agept e thg}%lroc'e@tso ctct?r?pd-\tﬂ{d’ses@fmghgg foenRilky! (1a) re

i m dot hi oester, which its part is reacted wth NH3 to glve t
am di ne, b) @@ﬁ@éﬂﬁdng the nitrile into the corresponding imdo ester
usi ng an al cohol, 20 e.g. ethanol in the presence of HCL, and treating this

W th arrm)nia,L o&sc)pre%%gg q th%lnlt%lle %nth I|th|reactlvely [sic]

modified OH group such as, for example, an activated

15 ester, an imidazolide or alkylsulfonyloxy having 1-6 C

atoms (preferably methylsulfonyloxy) or arylsulfonyloxy

having 6-10 C atoms (preferably phenyl- or
p-tolylsulfonyloxy).

20 Suitable solvents are those mentioned above. The
reaction 1is carried out in the presence of an acid-
binding agent, preferably of an alkali metal or
alkaline earth metal hydroxide, carbonate or
bicarbonate or of another salt of a weak acid of the

25 alkali metals or alkaline earth metals, preferably of
potassium, sodium, calcium or caesium. The addition of
an organic base such as triethylamine, dimethylaniline,
pyridine or quinoline can also be favourable. Depending
on the conditions used, the reaction time is between a

30 few minutes and 14 days, and the reaction temperature
is between approximately 0° and 150°, normally between
20° and 130°

In compounds where p = 0, R is introduced via a

35 boronic acid derivative.
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in which p = 1 and R has the meaning indicated in Claim
1 and R? and R® are each a radical of the type which
cannot be alkylated,

can be reacted with a compound of the formula V
R~ (CHz) n-L V.

In the compounds of the formula V, R' is a radical
which cannot be alkylated, such as, for example, a
phenyl radical substituted by 5-methyl-
[1,2,4)oxadiazol-3-yl and L has the meaning as in the
compounds of the formula III. Compounds of the formula

(IA) and/or (IB) are obtained by this process.

In addition, it is possible to convert a compound of
the formula I into another compound of the formula I by
converting one or more radicals R, R}, R? and/or R® into
one or more radicals R, R!, R? and/or R}, e.g. by
acylating an amino group or reducing nitro groups (for
example by hydrogenation on Raney nickel or Pd-carbon
in an inert solvent such as methanol or ethanol) to

amino groups.

Esters can be hydrolysed, for example, using acetic
acid or using NaOH or KOH in water, water-THF or water-

dioxane at temperatures between 0 and 100°

stiéhsa3y for exdfple, forimiradpmedyl or {NLo ~N-O nﬁ%ﬁthyl

or

[ nmodi fied OH groyps such as, for exanple, an activated 15
an i mdazolide or alkylsulf oxy Raving 1-6 C atons (preferably
nmet hyl sul f onyl oxy) or aryl sul fonyl

phenyl -

_ : al kyl ati on met hods.
is possible, for exanple, to rea8t-a conpound of the formula I
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20 Suitable solvents are those nentioned above. The reaction is carried
out in the presence of an acid- binding agent, preferably of an al kali
nmetal or al kaline earth nmetal hydroxide, carbonate or bicarbonate or of
anot her salt of a weak acid of the 25-ahkali netals or al kaline earth

metal s, pref Babéé’dijélorﬁ’m 353 “”&rﬁfr?é?" u%gl C&%Jﬁﬁ ;%am %@iié{'%d-rh% agdl tion

of an organl c base such’ as triethyl am’ne pyridi ne or
qui nol i ne cafuareBapy w@m@rramsenmrﬂﬁm Cfblrpltllrf-te condenhyhsideedr the

reaction timaiig1hebweans g0 Bevmr{gmtelstm 1érd%stqrtd1ttébe LeRgiion
tenperature bet ween a I‘OXI mat eJSX 0 and 150, normally between ~20 and
[
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meani ng i ndi beteeenn -EGlaiamd 138id R2 and R3 are each a radical of the type
" which 10 cannot be al kyl ated, can be reacted with a conpound of the
formula V Rl- (CH2) n-L V.. 15 In the conpounds of the formula V, Rl is a
radical whi &h Rasfotohe thiskyfaredlasdchcas, Por mRfted a ingkenyher adi cal
substituted Bgsdcamicy - dchd, ‘b]dl%laﬂ&i0|s£lﬁ/| @ithd- has té)@lapanfag as in
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conpound of atnlde offorthd sadid niro amotiesrt czm’rhwntd ofct hes f ethahal | abg
subsequent evaporation. Acids suitable for this
reaction are in particular those which yield
15 physiologically acceptable salts. Thus, inorganic acids
can be used, e.g. sulfuric acid, nitric acid,

hydrohalic acids such as hydrochloric acid or

hydrobromic acid, phosphoric acids such as
orthophosphoric acid, sulfamic acid, in addition
20 organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or

polybasic carboxylic, sulfonic or sulfuric acids, e.g.
formic acid, acetic acid, propionic acid, pivalic acid,
diethylacetic acid, malonic acid, succinic acid,

25 pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,

30 p-toluenesulfonic acid, naphthalenemono- and
-disulfonic acids, and laurylsulfonic acid. Salts with
physiologically unacceptable acids, e.g. picrates, can
be used for the isolation and/or purification of the
compounds of the formula I.

35
On the other hand, compounds of the formula I can be
converted into the corresponding metal salts, in

particular alkali metal or alkaline earth metal salts,



converting one or nore radicals R Rl, R2 and/or R3 into 25 one or nore
radicals R, Rl, R2 and/or R3, e.g. by acylating an am no group or reducing
nitro groups (for exanple by hydrogenati on on Raney nickel or Pd-carbon

in an inert solvent such as nethanol er2éthanol) to am no groups. 30

Esters can be hydiobysed EOF:Ex80hleng USBOATE | €a18C1 &DlndIShRgLRACH of

KOH in water, water-THF or water- dioxane at tenperatures bet

100. - 19 | dcaddi SIO6H U Ofe PAHASS 1o sl rexd dse odc\pagbedate)a cust omary
nmanner usi ng paR saei1édqahiaaniyde ofcaahwsbbisge obrgahkyl at ethdising ag. g.
unsubsti tuted %% sybst,ituted alkyl . halide, expediently in an iner? sol vent
such as 5 di &%6PG e G ﬂ#g%nﬁﬂ(HSQQIthe presence of a base such as

triethyl anne or pyridine at tenperatures between -60 and +300. A base of
the formula ::Ciio %u%%sc%‘{%b%d f'o'}ﬂrt%ltahez &9c8§89§gatt%d Afd diﬁgghp' gp salt
usi ng an acid,” for eXanpl e by reaction 'of “equival ént anounts o he base
and of the aciag ive aphinedt ool aeerustuchfashetirarmdlegilasubseyatnre

evapor ati on. A ds. i table 4 0g i Socd@Act 19N @L g1 bAsPabhhatlk shelhase
whi ch yield 15 physiol ogically acceptable salts. Thus, inorganic acids can
be used, e.gfodfFurtRedcran MmbeLedosE Pe RyeFdhal t8 FAFESucHT adh
hydrochl pgi ¢ oaii¢=0ny kydrioky agren.aci d, phosphoric acids such as
ort hophosphoric acid, sulfamc acid, in addition 20 organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
nono- or polsibasi cticar boeymace usdlckdniactorvisuy f afi ¢hacidscemates Pornic
aC[d’.acet!Ccﬂ?'fhepéggfgg%goggkgzo@'%@%‘%: Shnadi &byl @cel i e0aehd,
mal oni ¢ aci d, "succinic acld, pinelic acid, fumaric acid, maleic_ acid,
| actic acid,invention can differ, it can be desirable to use the
15 enantiomers. In these cases, the final product or else
even the intermediates can be separated into
enantiomeric compounds by chemical or physical measures
known to the person skilled in the art, or even

employed as such in the synthesis.

20
In the case of racemic amines, diastereomers are formed
from the mixture by reaction with an optically active
resolving agent. Suitable resolving agents are, for
example, optically active acids, such as the R and S
25 forms of tartaric acid, diacetyltartaric acid,

dibenzoyltartaric acid, mandelic acid, malic acid,
lactic acid, suitably N-protected amino acids (e.g.
N-benzoylproline or N-benzenesulfonylproline) or the
various optically active camphorsulfonic acids.

30 Chromatographic resolution of enantiomers with the aid

of an optically active resolving agent (e.qg.
dinitrobenzoylphenylglycine, <cellulose triacetate or
other derivatives of carbchydrates or chiral

derivatized methacrylate polymers attached to silica

35 gel) is also advantageous. Suitable eluents for this
are aqueous or alcoholic solvent mixtures such as, for
example, hexane/isopropanol/acetonitrile, e.g. 1in the
ratio 82:15:3.



tartaric acid, malic acid, citric acid, gluconic acid, ascorbic acid,
tmicotinic acid, isonicotinic acid, nethane- or ethanesul fonic acid,

et hanedi sul fonic acid, 2-hydroxyethanesul fonic acid, benzenesul fonic acid,
30 p-toluenesul fonic acid, naphthal enen@ho- and -disulfonic acids and

t-auryl sul fonlygeamlglve%%llto% wﬁd}t}@}ymgﬁgﬂ&al Ityo un@f& t ?m ﬁﬁe e.g.
I ca |on 0

picrates, can be used for the isolation and/or
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of the racena es or t he stereoi soners of the conmpounds according to the

i nvention caﬁC&ﬂWﬁeFomﬂpqﬂ%§ ‘be desirable to use the 15 enantioners. In
t hese casgs, the final product or else even the |nterned|ates can be

separ at ed in&%grggﬁggkgEEééclﬁggﬁgﬁggf q%lggwncal gg%§ﬁgggu asgres

known to the ) or even I'n the
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salts.
15
These preparations can be used as medicaments in human
or veterinary medicine. Possible excipients are organic
or inorganic substances which are suitable for enteral
(e.g. oral) or parenteral administration or topical
20 application and do not react with the novel compounds,
for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatin, carbohydrates such as lactose or
starch, magnesium stearate, talc, petroleum Jelly.
25 Tablets, pills, coated tablets, capsules, powders,
granules, syrups, Jjuices or drops, in particular, are
used for oral administration, suppositories are used
for rectal administration, solutions, preferably oily
or aqueous solutions, 1in addition to suspensions,
30 emulsions or implants, are used for parenteral
administration, and ointments, creams or powders are
used for topical application. The novel compounds can
also be lyophilized and the 1lyophilizates obtained
used, for example, for the production of injection
35 preparations. The preparations indicated can be
sterilized and/or can contain auxiliaries such as
lubricants, preservatives, stabilizers and/or wetting
agents, emulsifiers, salts for affecting the osmotic

pressure, buffer substances, colourants, flavourings



resolving agent. Suitable resolving agents are, for exanple, optically
dctive acids, such as the Rand S 25 forns of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid,
| actic acid, suitably N-protected am no2actds (e.g. N-benzoylproline or

N-benzenesul fgayLRr qhiR€h 0" ddi&e MardRuUS i@l i canphogsul fonic
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conpounds of ‘the fornu and/or thelr siologically acceptable salts
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suitable dose formtaogether with at | east one sqlid iquid and/or
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rgthhgpﬁggéun?gelothfr active conpounds. 10 The invention further relates
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between 5 and 100 mg, per dose unit. The daily dose is
15 preferably between approximately 0.02 and 10 mg/kg of
body weight. The specific dose for each patient depends
on all sorts of factors, however, for example on the
efficacy of the specific compound employed, on the age,
body weight, general state of health, sex, on the diet,
20 on the time and route of administration, and on the
excretion rate, pharmaceutical combination and severity
of the particular disorder to which the therapy

applies. Oral administration is preferred.

25 Above and below, all temperatures are indicated in °C.
In the following examples, "customary working up"
means: water is added, if necessary, the mixture 1is
adjusted, if necessary, depending on the constitution
of the final product, to a pH of between 2 and 10 and

30 extracted with ethyl acetate or dichloromethane, the
extract is separated off, the organic phase is dried
over sodium sulfate and evaporated, and the residue is
purified by chromatography on silica gel and/or by
crystallization. R¢ values on silica gel; eluent: ethyl

35 acetate/methanol 9:1.

Mass spectrometry (MS): EI (electron impact
ionization) M'
FAB (fast atom bombardment)
(M+H) ™



(e.g. oral) or parenteral adm nistration or topical 20 application and do
mot react wth the novel conpounds, for exanple water, vegetable oils,
benzyl al cohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatin, carbohydrates sueh238s-lactose or starch, nagnesium
stearate, talc, petroleumjelly. 25 Tablets, pills, coated tablets,

capsul es, powders, granules, syrups, juices or drops, in particular, are
used for orakX 1§ dtration, suppositories are used for rectal
adm ni stration, solutions, preferably oily or aqueous solutions, in

ddi ti t | Si. | ant d f t I
admini strati 940 S oFni mAPELCUFdams BT boviteis 3P0 Teodd or TEBLIERl
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can be used in the control and prevention of thronboenbolic disorders such
as thronbosis, nyocardial infarct, arteriosclerosis, inflammtions,

apopl exy, angina pectoris, re 'Q\
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A mixture of "AB" and 4-chloro-2-isopropyl-3H-
15 imidazo[4,5-c]pyridine is found in the mother liquor.
A solution of 0.877 g of "AB" and 0.691 g of potassium
carbonate in 30 ml of DMF 1is stirred at room
temperature for 30 minutes. 1.5 g of 3-(7-bromo-
methylnaphthalen-2—yl)—5—methyl[1,2,4]oxadiazole (m.p.
20 149-150°) are added and the mixture is stirred for
16 hours and worked up in the customary manner. After
chromatography on silica gel, in addition to the two
regioisomeric dialkylation  products, the compound
2-isopropyl-3-[7-(5-methyl[1,2,4]oxadiazol-3-yl)naphth-
25 2-ylmethyl]-5H-imidazo[4,5-c]pyridin-4-one ("BB"), m.p.
214-215° EI 399 is obtained
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after angioplasty and intermttent claudication. 10 In this connection, as
a rule the substances according to the invention are preferably

adm ni stered in doses of between approximately 1 and 500 ng, in particular
between 5 and 100 ny, per dose unit. T¥he4daily dose is 15 preferably

bet ween appr gy rr%tlec@fn%tqi%feandpﬁ&ce@é KOy 9igs body weigght . Jhe spegific dose
for each patient _depends sorts of factors, however, for exanple on

t he efflcac&aBFlPﬁéu§6§cﬂV?CMEQﬁﬁéﬁﬁdGﬁhpﬁﬁyed‘jonM?ﬂe s&Gem. b9 wei ght
general stateegb kWeal:th, sex, on the diet, 20 on the tinme and route of
adm ni stratign nd on the. excretion rate ?{naceutlcal conblna£hon and
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adm ni st rat i asocbstpreter raodhy@bidboveandghekow, Nal 4 -dreiper 2t ohbsrar e
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water is add necessary, m xture 1S I f necessary,
dependi ng onwik& constit ut Boh7- brom%@ethhhmaghb@@b@n Zovh) pHoéthetineen 2

and 10 and 3Qle>2t me}%&%@l\éﬂzbheet mghdgceﬁgtea %&It@ﬁ}leore@etba@mowez extract
iSs separated o he organlc over sodiumsul fate and

evapor at ed, éﬁ&pFﬁ@Y4e§| de eﬁ&le e& 6j°5ﬁpdﬁ§9&g@aﬁﬂﬁn€ﬁh§Fl|ca gel
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tate/ neth |
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of isobutyrlWla@ﬁ@hamd2zwdmﬂthwﬂ ﬂ@@bWGYHEMH%HOCh¢bh|@QQEQ$QQ%3éﬂ@ed to

50.0 g of 3, 4diare2 GRIOomepyri dine. The reaction mxture is heated
under

15 62 mg of potassium tertiary-butoxide are added to a
solution of 0.2 g of "BB" in 10 ml of DMF and the
mixture 1is stirred for 30 minutes. 0.140 g of 3-(3-
bromomethylphenyl)-5-methyl[1l,2,4]oxadiazole is then
added and the mixture is stirred for a further 2 hours.

20 After customary working up, the compound
2-isopropyl-3-[7-(5-methyl(1,2,4]oxadiazol-3-yl)naphth-
2—ylmethyl]—5—[3—(5—methyl[1,2,4]oxadiazol—3—
yl)benzyl]-3,5-dihydroimidazo[4,5-c]pyridin-4-one
("BC1"), m.p. 108-109°, EI 571 is obtained

R, Oo

25

Analogously, by reaction of "BB" with
3-(7-bromomethylnaphthalen-2-yl)-5-

30 methyl(1l,2,4]oxadiazole,
3- (4-bromomethylphenyl)-5-methyl[1l,2,4]oxadiazole,
3- (2-bromomethylphenyl)-5-methyl[1,2,4]oxadiazole,
benzyl bromide,

3-dimethylaminocarbonylbenzyl bromide,



reflux for 7 days. It is poured into ice water, the deposited precipitate
i‘'s separated off and 2-isopropyl- 3,5-di hydroi m dazo[ 4, 5-c] pyri di n-4-one
("AB"), NIP. 10 310-311 (deconposition), EI 177 is obtained OH "AB.O A
m xture of "AB" and 4-chl oro-2-isopropyR53H 15 im dazo[4,5-c]pyridine is
found in the3”DRNe&eEkQBQ&yléui?bH%h@Bo@Elphéﬁg193Q&1mé@h gnd 0.691 g of

pot assium carbonate in Is stirre oom enperature for 30
m nutes. 1.5P§°BLA8. (7- br ono-
met hyl napht hal en-2-yl )-5-nethyl [ 1, 2, 4]oxadiazole (mp. 20 149-150) are

added and thﬁ m xture i% shlrred f or hogrs and worked up in the
cust omary mahR&r CORPPERAS F&ﬁﬁt8§ﬁaﬁﬁ§aéﬁe ilica gel, in addition to the

two regifoisoneric dialkylation products t he conpound

2-i sopropyl - th I[ L o] 5
2.yl met hyl ] - =i bopi gg’g 105 %5 hRtROIE0Y. %%g%ig%%l%ﬁ 3291\ DSPEET 300 i ¢
_obtained - 23-yAmeshtve nérlﬂe ér@@é@ylléa§s4ﬂéxaBBa29§ ~Polylowaphth-

(anal ogousl Y2L91N€@%§H'—3€t5 —alin d%mh@éaz@hqms %?%%rldlﬁaa—tﬂm)a reaction of
3, 4-di am no- 2 chloropy di ne mn? i sobut'yric anhydride to give

N- ( 4- ani no- 2{CRFére- ByPi-ditR13: QQ)Vsobutyranlde The subsequent reaction
wth 3- (ﬂbbronnnethylnaphthalen 2-yl)-5-nmethyl- [1, 2, 4] oxadi azole | eads to
a m xture of ,4-chl oro-

i sopropyl - 3- F? CEPHEPH) I[1 5 4POQ§&P§%éﬂ § f%gdﬁFﬁO} $oY1) naphth-
yl net hyl ] - 3H2rwﬂma20&4]550]ﬁyrﬁdmﬁ@haddlm20 Jamiagdaz2ol-3-
chi °r°py“ d 1?)’1% [—5 Gy é/@flo[ﬂrh%la%]oqxla@'—%ﬁgl L3 di%-k-one

napht h- 2- ram conpounds "are” reacted to give "BB".
15 62 ny of ﬁoﬁ&é unﬂk@rtﬁgﬁylﬂétOX|de are added to a

15
2-isopropyl-3-[7-(5-methyl[1l,2,4]oxadiazol-3-yl)naphth-
2-ylmethyl]-5-[2- (5-methyl (1,2, 4]oxadiazol-3-
yl)benzyl]-3,5~-dihydroimidazo(4,5-clpyridin-4-one
("BC4"), m.p. 149-150°;

20

2-isopropyl-3-[7-(5-methyl[1l,2,4]oxadiazol-3-yl)naphth-
2—ylmethyl]—5—benzyl—5H;imidazo[4,5—c]pyridin—4—one
("BC5"), m.p. 112-113°;

25 2-isopropyl-3-[7-(5-methyl[1l,2,4]oxadiazol-3-yl)naphth-
2-ylmethyl]-5-(3-dimethylaminocarbonylbenzyl)-5H-
imidazo[4,5-¢c]pyridin~-4-one ("BC6"),

2-isopropyl-3-[7-(5-methyl[1l,2,4]oxadiazol-3-yl)naphth-

30 2-ylmethyl]-5-[3'-(N-tert-butylsulfonamido)biphenyl-3-
ylmethyl]-5H-imidazo[4, 5-clpyridin-4-one ("BC7"),
FAB 639.

Example 2
35

Alternative process for the preparation of "BCl"

By reaction of 3,4-diamino-2~chloropyridine with
isobutyric acid and then with di(tert-butyloxy)-



solution of 0.2 g of "BB" in 10 mMl of DW and the mxture is stirred for
30 mnutes. 0.140 g of 3-(3- brononethyl phenyl)-5-nethyl[1, 2, 4] oxadi azol e
is then added and the m xture is stirred for a further 2 hours. 20 After
customary wor ki ng up, the conpound - 26 -

2-i sopropyl - §nL dé@deﬁtﬂ%&iﬁo%?&gfyaQbazﬁb F1yb1RePNt By 44-45), a

2-yl met hyl ] 5- net 4] oxadi azol - 3-
yl ) benzyl ] - SmBXHPH?dr0| daz l@%ﬁRﬂ?ﬁM%(ﬁIFQFQHRPtXLQKﬂpéerﬁXﬂ 3%8- 1009,
gl (&;7; is Obiﬁh?gdoﬁﬁh‘SB@l" yrAdahogousky, layadr eaczupgb;mf pPBi 1 Wd b -
-(7-bronmoneg t ha 2 oxa i azol e, ,
37 (4 br oo oY DREHGR T PER ke HoT L3132 AP 0 adr Gy Lbenod-8A8 is
g 82 brﬁd?nebhyhphedyl) 5-met hyl [ 1, 2, 4] oxadi azol e, benzyl broni de,

i met hyl a cayl b r d .

-(N-tert- EEE§|§UR g%aa% %?énéﬁglggm§?8§?ﬁ ﬁs 6F§§F e, %%Fﬁ)%B(%b t he
conpounds beb@mmam@tbmﬂabﬁéul -5-methyl[1, 2, 4]oxad1azole

2-i sopropy! - §n520%5u5@ hyt § 1. 2sftlpdiiazghg3-y1 aphidy o
2-ylmethyl]-5-[7-(5-nmethyl [1, 2, 4] oxadi azol - 3-yl ) napht h- 2- ylnethyﬁ
5- d|hydr0|nlﬂa%BFHngsc]pyrldln 4-one ("BC2"), mp. 201- 202

2- Ifoprﬁﬂ¥|-3 [7- Q5iﬁeph¢b&1 ~3r 4h@xaduaymbx§cakbaapmtb (5-
S 2 ydr o i BREGY3 120 ¢y py PRATAE 0ne ??éeﬁzle'5bg”é¥b¥f?§%mldazo-
2-i sopropyl - 34| 3- C5pwﬁudyhrﬂ,2p¢]©méd|azol 3-yl ) napht h-
2-isopropyl-1l-tert-butyloxycarbonyl-5-{3-(5-
methyl(1l,2,4]oxadiazol~-3-yl)benzyl]-1,5-
15 dihydroimidazo[4,5~-c]pyridin-4-one is obtained.

After removal of the BOC protective groups using TFA in
dioxane and customary working wup, the mixture 1is
reacted with 3-(7-bromomethylnaphthalen-2-yl1)-5-
20 methyl([1l,2,4)oxadiazole analogously to Example 1. After
customary working up, a mixture of regioisomeric
products is obtained, from which "BCl" is separated off

by chromatography.

25 Example 3

A solution of 0.2 g of "BCl" in 20 ml of methanol is
treated with 100 mg of Raney nickel and a drop of
acetic acid and hydrogenated at room temperature for
30 8 hours. The catalyst is filtered off, the solvent is
removed and the compound
2-isopropyl-3-(7-amidinonaphth-2-ylmethyl)-5- (3~
amidinobenzyl)-3,5-dihydroimidazo[4,5-clpyridin-4-one,
m.p. >300° (decomposition), FAB 492, is obtained.
35
Analogously, starting from "BC2", "BC3", "BC4", "BC5",
"BC6" and "BC7", the compounds below are obtained




2-ylmethyl]-5-[2-(5-nmethyl [1, 2, 4] oxadi azol - 3-

yl ) benzyl ] - 3, 5-di hydr oi m dazo[ 4, 5-c] pyridi n-4-one ("BC4"), mp. 149-150;
2-isopropy|-3-[7-(5-nethy|[1,2,4]oxadiazoI-3-yI)naphth-

2-yl met hyl ] - 5- benzyl - 5SHi m dazo[ 4, 5- c} pg¥i di n- 4-one (" BCS" ) nlp 112-113;
25 2-isopropyl - 3- bzlgéﬁ@%bebel hﬁhQéQQbﬁéP%t% -yL)AaRRRY ) -

2-yl met hyl ] - 5- (3-di met hyl afm nocarb onX
i m dazol 4, 5- é]nwllpapﬁph:tbrré —ripeshyl) -3, 5- Gihydroimidazo-

2-i sopropyl - ?gz;LE eq» et By hl-1-2nd], Oxagi.azo0k08°y! Enapklh- 30
2-yl met hyl ] - 5- ﬁ-tert but yl sul f onani do) bi phenyl 3

yl nmet hyl ] - SH—|n1dazo[4 5-c] pyridin-4-one ("BCr"), FAB 639. 35 Exanple 2
Al ternati¥ve procegsikopropylpBepdratiiodnohabBEDL™ 2By lmeadtyilor Sof(4 -

3, 4-di am no- n cicd

i (1 er - but yr By ToBBE2YIAn S ol n Rt 37 o ARG 95T 5B 4. 45).
a mxture ofn. 2~|@@@r@@ﬁl-ddﬁ@pmp@@ﬂ¢ﬂ@% aaﬁﬁ@nﬂﬁ 5H-

i m dazo[ 4, 5-c] pyri di n-4-one and 2- |sopropyl-l-tert-

but yl oxycar bonyl - 5H i m dazo[ 4, 5- c]p ridin-4- on% 5 obtained. The m xture
of the two conpou@désp§qqgﬁﬁiii\ﬁ?@W¥§ln€@apht 2> Ylmethy )=5-(2-

br omonet fyy| pa&mallho‘&emtywl—[sl SZd‘l]le/m@lmﬁ@laQo [@anal-egeyslivine 4Exaepl e 1 and
a mxture of the tw% n&&@ %

2-i sopropyl - -Per - &tyVo ar 3ﬁy| 5-[ 3- ( 5-

nethyl[1,2,4]oxad|azol 3- yI)benzyI] 3, 5-di hydr oi m dazo-

[4,5-c] pyridin-4-g Y18 ONVAH| I |-=h- [ 3- (5-

met hyl 1, 2, 4 oxadlazol %é% lb%pr@ %m;dfﬁ@haﬂﬂgﬂﬂ2xymﬁ%E%®QM -5

di hydr oi ni da Y- é]fbmldia@%[—‘lor?e G é’ydfﬁ*tddmnéld‘on@f't er Tdhoval 28P€Ré BoC
protective greuRSmgIIIGiEM i IFAB 450;

2-isopropyl-3-[7-amidinonaphth-2-ylmethyl]-5-(3-
dimethylaminocarbonylbenzyl)-5H-imidazo[4, 5-c]pyridin-
4-one,
20
2-isopropyl-3-[7-amidinonaphth-2-ylmethyl]-5-[3"'-
(N-tert-butylsulfonamido)biphenyl-3-ylmethyl]-5H-
imidazo[4,5~-clpyridin-4-one ("DE").

25 Analogously, 3-(7-amidinonaphth-2-ylmethyl)-5-(3-
amidinobenzyl) -3, 5-dihydroimidazo[4,5-c]lpyridin-4-one,
m.p. > 300°, FAB 450, is obtained.

Example 4
30

Analogously to Example 1, the compound 2-isopropyl-3-~

[3—(5—methyl[1,2,4]oxadiazol—3—yl)benzyl]—5H—

imidazo([4,5-c]lpyridin-4-one ("cam) is obtained by

reaction of "AB" with 3-(3-bromomethylphenyl)-5-
35 methyl{1l,2,4]oxadiazole.

By reaction of "CA" with

3- (3-bromomethylphenyl)-5-methyl{1l,2,4]oxadiazole,



di oxane and customary working up, the mxture is reacted with

3- (7-brononet hyl napht hal en-2-yl)-5 20 nethyl [ 1, 2, 4] oxadi azol e anal ogously
to Exanple 1. After customary working up, a mxture of regioisoneric
products is obtained, fromwhich "BCl> 28 separated off by chromat ogr aphy.

25 Exanpl e 33A aliorRmeth a1 BCH_ Ji 20l 1N riﬁ‘tzh is treated
with 100 ng of Raney ni ckel}QL (?}ng c‘Iarop of 3) gcetl C ag)fdI ydrogenat ed at
room t enper aPFPE1RFHO 180 8 hours. The catal yst is fil tered off t he sol vent

is renoved @nddﬂwidﬁﬁﬁéﬁﬂy1 heny l -5-methyl [ 1 2,4)oxadiazole,

2-i sopropyl nm di non th2 th di nob ) - 3,
5- Idl hsdrglym &[‘ o 21 iydﬁg% fﬁlﬁ%‘ 310@'643] it e”iyeo%) FAB 492,

i s obt ai ngd. 35 Anal ogousl Y, startl ng from"BC2", " BC3" "BZ4", "BChS",

"BC6" and "B érgi L £, b avnedare obtained, which
2-1 sopropyl - I nonap tJh met h :} F'TS
am di nonapht @@— wcmétetme)d Slrﬁ'-qjlﬁWrmemz@S lPalGWCppyhydrnganenépnM P. >

300, ElI 166; a§1a3.d 18PWs Fafr A ¢ nonapht h- 2-yl et hyl) - 5- (4-
am di nobenzyl ) - -di hydroim dazo[4 5-c] pyridin-4-one, MP. 208-209

(deconposi ti on) 'FAB 492; 2-isopropyl -3-(7-am di nonapht h- 2-yl net hyl ) - 5- ( 2-
10 ami di nobenzyl )-Bl%dﬁﬂnpyloi:m dﬂm[lzal&dﬂq@yzryldi-m#mne M P. > 300, FAB

492; 2-isopraopyl .3 npnapht.h h
benzyl S5H-i mgéﬁ)l[f[ ncz]yp];}r %.rba& dzra/ llgI %30{64 g’of]pfsrj(ddlenco4rrpoonse?’tl on),
FAB 450; 2-isopropyl-3-[7-am di nonaphth 2-ylmethyl ]-5-(3-
di met hyl am nocar b@yﬂw})r_%i@jﬂ%zﬁn%b%ﬁﬁy)ugﬁ fr- 4-one, 20
amidinonaphth-2~-ylmethyl) -3, 5-dihydroimidazo[4,5-c] -
15 pyridin-4-one,

2-isopropyl-3-(3-amidinobenzyl)-5-(4-

amidinobenzyl)-3,5-dihydroimidazo[4,5-c]pyridin-4-one,

20 2-isopropyl-3-(3-amidinobenzyl)-5-(2-
amidinobenzyl)-3,5-dihydroimidazo[4,5-c]pyridin-4-one.

Example 5

25 By reaction of 3,4-diamino-2-chloropyridine analogously
to Example 1 with the carboxylic acids below

propionic acid,

cyclopropylcarboxylic acid,

30
subsequent alkylation of the resulting imidazo
derivatives analogously to Examples 1 and 4 and
hydrogenation analogously to Example 3, the compounds
below are obtained

35

2-ethyl-3-(7-amidinonaphth-2-ylmethyl)-5- (3~
amidinobenzyl)-3,5-dihydroimidazo(4,5-c]pyridin-4-one,
m.p. 145°, FAB 478;




2-isopropyl -3-[ 7-am di nonapht h-2-yl met hyl ] -5-[3' -

(N-tert-butyl sul fonam do) bi phenyl - 3-yl net hyl ] - 5H

i m dazo[ 4, 5-c] pyridin-4-one ("DF"). 25 Anal ogously,

3- ( 7-am di nonapht h- 2-yl met hyl ) - 5- (3- anmi@i nobenzyl) - 3,

5- di hydr oi m dazo[ 4, Rstqlyaywr 3 7n_a4§ Qirlr;g1 Rh->2 300, 41—5(1, 4.s obt ai ned.
Exanpl e 4 30 Anal.og ousl _d(l l onaMhe co _%%uned 3-

[ 3- (5- net hyl [af‘lfllﬂ%@m%(ﬁ'-\@nﬁt)kﬁelﬁzﬁ ]5"51-"i-hyidrﬁ%é‘21ﬂ 4c]sgyfrl i n- 4- one
("CA") is obtgimiedrby-dgregction of "AB" with 3-(3- br omonet hyl phenyl )-5- 35
met hyl [ 1, 2, 4] oxadi azol e. By reaction of "CA" with

3-(3-brononet hyl phenyl ) -5-net hyl [ 1, 2, 4] oxadi azole, - 28 -

3- (7- br onbnet hyl naptetiallerd-2-Adamistimetriad th -2 4] lmedntadi JaZol € -

3- (4- brononet fh%m% n:ejttyl 4 j | &,_

3-(2- brormrre %fﬂh en rg yi rreth Ic{l y%{A(%oxa |zg§[gll'ees; cgptyhrelcl " I4ky(1 at’ed

i m dazo deri vatl ves are obt ai ned which are converted |nto t he conpounds
bel ow by hydr ogenatichy ol ogisilda dendpraml 23 nﬂ&hyl - (2-

2- I
z s on ey S G SR B o) 5 (7
am di nona@hth 2- yI rret hyI) 3, 5-di hydroi m dazo[ 4, 5-c] - 15 pyridin-4-one,

2- sopr op_yl -3-(3- ?ﬂBE }i&ﬂy“ d%’i-) ﬁélﬂho évﬂo@n(zl’yla?mldlnobenzyl)

5-di hydr oi m dazo[

2-i sopropyl - @(&}@mmmu@wg 45-5('ZC R il inotderend ) - 3,
5- di hydroi m dazo[ 4, 5-c] pyri din-4-one. Exanple 5 25 By reaction of

3, 4-di am no- 2- chl oropyrl d| ne anal o(égouslg/ .
2-ethyl-3-(3-amidinobenzyl) -5-(7-amidinonaphth-2-

15 ylmethyl)-3,5-dihydroimidazo[4,5-¢c]lpyridin-4-one,

2-ethyl-3-(3-amidinobenzyl)-5-(4-amidinobenzyl) ~
3,5-dihydroimidazo[4, 5-c]pyridin-4-one,

20 2-ethyl-3-(3-amidinobenzyl)-5-(2-amidinobenzyl) -
3,5-dihydroimidazo[4,5-c]pyridin-4-one,

2-cyclopropyl-3-(7-amidinonaphth-2~ylmethyl) -5- (3~
amidinobenzyl)-3,5-dihydroimidazo[4, 5-clpyridin-4-one,

25
2-cyclopropyl-3-(7-amidinonaphth-2-ylmethyl) -5-(7-
amidinonaphth-2-ylmethyl) -3, 5-dihydroimidazo[4,5-c]-
pyridin-4-one,
30 2-cyclopropyl-3- (7-amidinonaphth-2-ylmethyl)-5-(4-
amidinobenzyl)-3,5-dihydroimidazo[4,5~-c]pyridin-4-one,
2—cyclopropyl—3—(7—amidinonaphth—Z—ylmethyl)—5—(2—
amidinobenzyl)-3,5-dihydroimidazo[4,5-c]lpyridin-4-one,
35

2-cyclopropyl-3-(3-amidinobenzyl)-5-(3-amidino-
benzyl)-3,5-dihydroimidazo[4, 5-clpyridin-4-one,



to Exanple 1 with the carboxylic acids bel ow propionic acid,

cycl opropyl carboxylic acid, 30 subsequent alkylation of the resulting

i mdazo derivatives anal ogously to Exanples 1 and 4 and hydrogenation
anal ogously to Exanple 3, the conpounds30bel ow are obtai ned 35

2-ethyl - 3-(7-am dibn Lrget Ryl nehenzyl ) - 3,

5-di hydr oi m dazo[ 5 %@%E%bgﬁglﬁ-@?o@ ahl@1$%be%Q&Q& 8 Z?Sy ? 29 -

2- et hyl - 3- ( 72BAPENRBAE %ﬁ%h&nlm%@ww )-355(-7ilhydr01mldazo[4 5-c]-

an di nonapht By24 ¥l etbynk-, 3, 5- di hydroi m dazo[ 4, 5-c] - pyridin-4-one, 5
2-ethyl-3-(7- anldlnonaphth 2-yl met hyl ) -5-(4- am di nobenzyl) - 3,

5-di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one,

2- et hyl - 3 ( 7- am drayapbiplroppnil-Bet(By-amibkin2dbenzyl) -5- (4-

am di nobenzyl) s 3, %6@e@%§&9)%g%?§ghﬁpgog RY z%hg}%é%ﬁ%yr%%in—4—one,

2-et hyl -3-(3-am di hoben
5- dlhydr0|n1dazo[4 5-c] pyri di n- 4-one,

2- et hyl - 3- (3- am dibn R - )L
yl met hyl ) - 3, 5- di h)%d(r%g}%% ar)fo i(z';?{)%?“{i%%%%%@ﬁgl 5~
(-

2- et hyl - 3- (32HHGREEERI Y5 HOBERAR Yt 53 clpyridin-4-one.
5-di hydrod m dazo[ 4, 5- c]pyrldln 4- one,

2- et hyl - 3- (3;am.di noh nzyI 2-am_di nobenzyl)
5-di hydr oi ni 88598 ?—ypy H‘p&‘ﬁél s
2-cycl opropyl - 3- (7 anldlnonaphth 2-yl met hyl ) - 5-(3-

cevclooron 3 TG AT R R e o

ani di nonapht rmﬁw 335 %qwdoﬁ%nd&f@{oi 45 5c12] Ry %%
15 m.p. 69-70°, FAB 506;

2-methyl-3-(7-amidinonaphth-2-ylmethyl)-5-(3-
amidinobenzyl) -3, 5~-dihydroimidazo[4,5-c]lpyridin-4-one,
m.p. 171-172°, FAB 464;
20
2-butyl-3-(7-amidinonaphth-2-ylmethyl) -5-(3-
amidinobenzyl)-3,5-dihydroimidazo[4,5-¢c]pyridin-4-one,
m.p. 190-191°, FAB 506, are obtained.

25 Example 6

By reaction of 3,4-diamino-2-chloro-5-methoxycarbonyl-
pyridine (m.p. 181-184°) with isobutyric acid
analogously to Example 1, 2-isopropyl-3,5-dihydro-7-
30 carboxyimidazo[4,5-c]lpyridin-4-one is obtained. The
carboxylic acid is reacted by customary methods to give
2-isopropyl-3,5-dihydro-7-methoxycarbonylimidazo-
[4,5-c]lpyridin-4-one and then alkylated analogously to
Examples 1 and 4 and hydrogenated analogously to
35 Example 3. In this process, the carboxylic acid

derivatives below are obtained



30 2-cycl opropyl - 3-(7-an di nonapht h- 2-yl net hyl ) - 5- (4-

am di nobenzyl) - 3, 5- di hydr oi m dazo[ 4, 5- c] pyri di n- 4-one,

2- cycl opropyl - 3- (7-am di nonapht h-2-yl met hyl ) - 5- ( 2-

gm di Inobenzyl) 3, 5-di hydroi m dazo[4 5- cppyri di n-4-one, 35

- cycl opropyl - 3- ( 3~aHJighenz -
benzyl) -3, 5- d| dr0| i daz(&[04 ]p i d| n 4(d7|o—'r%9nldlno(51aphth g
2. Cyclopropyw %& 5-dihydroimidazo-

am di nonapht f‘[-42-5y-|d’IEi.‘i}h:)d.|ci)er-45—cd1é]ydr oi m dazo[ 4,5-c]- pyridin-4-one, 5
2-cycl opropyl - 3- (3-am di nobenzyl ) -5-(4-

am di nobenzyl ) - 3, 5-di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one,

2- cycl opropyl - 3- ( J-asmtiorybeirzyd IprH(y2-— Janf Tdiandlsbmoyigpt3,h -2 -

2 isobutyl 3L At %%ﬁ%?%ﬁd”iﬂ%%&%%—%@&%wﬂ T

~5-di hydr oi m &0 034@] ,ni-zr: vl 115 dMame,69- 70, FAB 506;

2-met hyl - 3- (7- ami di nonaphth 2-yl nethyl) 5- (3-

am di nobenzyl) - 3, hydr oi m dazo[ 4, 5-.c] yid one, . 171-172, FAB
464: 20 2-butyl - 57 W ¥oriapth 02391 =& {ﬂé)mlsdl( naé’rﬂtm Tfobenzyl ) - 3,

5-di hydrodm d,am[tma )C]5py 4 cinni-ci-rorkesnz I )P 3, B @I r S4B &0 - ar e obt ai ned.

25 Exanple 6 I?Ay r d| am no- 2- chl or o- 5- met hoxycar bonyl -
pyri di ne (mp 158&%%,4%{%(}“ i SO utyrlc acid anal ogously to Exanple 1,

2-isopropyl -3,5-di hydro-7 30 carboxyi m dazo[ 4, 5-c] pyridin-4-one is

obtai ned. The carhoxyd$pci-Oi dspraaet-erl by fuisioBHpHEiods to give
2-i sopropyl 5-di hyd 7-meth -4-
t hen g| ks%/at é/dl%}édrfg Vm%nloci(lyncoakgebnozn lII C!Bazdolh)ldrzgl)m ]c@/zré—dl n-4-one and

15 [4,5~c]pyridin-4-one.

7-carboxy-2-isopropyl-3-(3-amidinobenzyl)-5-(3-
amidinobenzyl) -3, 5-dihydroimidazo (4, 5-clpyridin-4-one,

20 7-carboxy-2-isopropyl-3-(3-amidincbenzyl)-5-(7-
amidinonaphth-2-ylmethyl) -3, 5-dihydroimidazo[4, 5-c]-

pyridin-4-one,

7-carboxy-2-isopropyl-3-(3-amidinobenzyl)-5-(4-
25 amidinobenzyl)-3,5-dihydroimidazo[4, 5-c]pyridin-4-one,

7-carboxy-2-isopropyl-3-(3-amidinobenzyl)-5-(2-
amidinobenzyl)-3,5-dihydroimidazo[4,5~-c]pyridin-4-one.

30 Example 7

By reaction of 3,4-diamino-2-chloro-5-bromopyridine
(m.p. 206-208°) with isobutyric acid analogously to
Example 1, 2-isopropyl-3,5-dihydro-7-bromoimidazo-

35 [4,5-c]lpyridin-4-one is obtained. This is then
alkylated analogously to Examples 1 and 4 and
hydrogenated analogously to Example 3. In this process,
the compounds below are obtained



Exanples 1 and 4 and hydrogenated anal ogously to 35 Exanple 3. In this
process, the carboxylic acid derivatives below are obtained - 31 -

7- car boxy- 2-i sopropyl - 3- (7- am di nonapht h-2

yl met hyl) - 5- (3- am di nobenzyl ) - 3, 5- di hydBai mi dazo- [ 4, 5-c]pyridin-4-one, 5
Jl ca{ Eor§/ g i sopr qg}blmﬁo@@@o@l p-@t-hﬁz‘amldlnﬁ)naphth—g— 4

yl met hy i,nonap dr oi, m dazo]
5-c]pyridin-§18ﬁghy%) g x?m?dﬂ§ggﬁ8§9h333cﬁ 9&#&@ﬁ8ﬁ§6ﬁﬂ¥QL 10

yl met hyl) - 5- (4, 8ricdipyahienzayd)rcdeh- di hydroi m dazo- [ 4, 5-c] pyri di n-4-one,

7- car boxy- 2-i sopropyl - 3- (7- am di nonapht h- 2-

yl met hyl ) - 5- (2- am di nobenzyl ) - 3, 5-di hydroi m dazo- 15 [ 4, 5-c] pyridi n-4-one.
7- car boxy5 2- i sopr @pyplrogo-2- amomnw@b’éﬁz?yl (J/~Bm(i8H namiaghhrtbberzyl ) - 3,

5-di hydr oi m %%[t%ﬁv‘llspyﬁ'—% %%%ﬁh%% 25 ypgethyl) =3, 5-

7- car boxy-2-rsopro - (3-am di nobe
anldlnonaphtﬁlﬁyﬁﬁﬁéﬂﬁﬁﬁyﬁﬁ455dﬁﬁyﬂﬁél ndéz@P@ 5-c]- pyridin-4-one,

7- car boxy- 2-i sopropyl - 3- (3 anm di nobenzyl) - 5- (4 25

am di nobenzyl) - 3, h dr i mdazo[ 4 5 c] yr| ne,

7- car boxy- 2-i sopr ?ﬂ '&rﬁoﬁ 71 '@Iﬂ( lnonap th-2-

am di nobehzy kN m@ tHydi) ke cﬂl-ralrrdaizm[obeﬁrzg]lpy-ra Gi-aidvaireird@aEoanpl e 7 By

reaction of 4 d| Chl QrQ-5-bromopyridine (mp. 206-208) with
i sobutyric a cjrgaﬂoﬁjé'lyt(@)%%léxarrple 1,

2-isopropy|-3 5 di hydr o- 7- br onoi m dazo 35 [4, 5-c] pyridin-4-one is obtained.
This is then al kyl g ﬁ%%dﬂyﬂfgyﬁga ﬂJgJ@qﬂgyfaiﬁgﬁgyigﬁiyui hydr ogenat ed

anal ogously to Exanpl e 3. Inthjis process t he, . ounds bel ow are

obt ai ned - 3% efhb/rldrmc’?(-% ~SOPrOBARSRAYA ) i g dazo-

15 [4,5-c]lpyridin-4-one.

7-bromo-2-isopropyl-3-(3-amidinobenzyl)-5-(3-
amidinobenzyl) -3, 5-dihydroimidazo[4, 5-c]pyridin-4-one,

20 7-bromo-2-isopropyl-3-(3-amidinobenzyl)-5- (7~
amidinonaphth-2-ylmethyl) -3, 5-dihydroimidazo-
[4,5-c]lpyridin-4-one,

7-bromo-2-isopropyl-3-(3-amidinobenzyl) -5~ (4-
25 amidinobenzyl)-3,5-dihydroimidazo(4,5-c]lpyridin-4-one,

7-bromo-2-isopropyl-3-(3-amidinobenzyl)-5-(2-
amidinobenzyl) -3, 5-dihydroimidazo[4, 5-clpyridin-4-one.

30 Example 8

By reaction of 2-isopropyl-3,5-dihydro-7-bromoimidazo-

[4,5-c]lpyridin-4-one with CuCN in DMF by customary

methods (Ellefson et al., J. Med. Chem. 1976, 19), 2-
35 isopropyl-3,5-dihydro-7-cyanoimidazo[4,5~-c]lpyridin-4-

one 1s obtained.

This is then hydrolysed and alkylated analogously to

Examples 1 and 4 and hydrogenated analogously to



yl met hyl') - 5- (3- am di nobenzyl ) - 3, 5- di hydr oi m dazo- [4,5-c]pyridin-4-one, 5
/- brono- 2-i sopropyl - 3- (7-am di nonapht h- 2-
yl met hyl ) - 5- (7-am di nonapht h- 2-yl et hyl ) - 3, 5-

di hydr oi m dazo[ 4, 5-c] pyridin-4-one, - 33 -
7- br ono- 2- 'SQE&QRM. 3-{7- afhd'ﬂﬁﬁgphkﬁo%es%o the carbox 1i
yl met hyl ) - 5- (4-am d| nobenzyl ) - -di hydroi m dazo- [4,5-c]pyri | 3 one,

7- br omo- 2- i sGFTSHATIF ST Jd-rﬁt(ﬂqﬂdﬁ’eij@rﬁ fixAmple © are obtained.

yl met hyl ) - 5- (2- am di nobenzyl ) -3, 5-di hydr oi m dazo- 15 [4, 5-c] pyri di n-4-one.
7- brono- 2-i sqpropyl - %—(3- am di nobenzyl )-5-(3- am di nobenzyl) -

5-di hydroi m - ] pyridin-4-one, 20

7- brono- 25i sopr opyl - 3- (3 am di nobenzyl)-5-(7-

am di nonapht Wi {qut} 0~ pyr €n_

2 br OND- 2- ISE%%%J tg %ﬁyh@W$%; ﬁ% %ﬁ?éﬁﬁd 18 Egbﬁrépgﬂ 3

am di nobenzyl)3'3; G- Jolilm2daﬂz]d{x@ Q:Z]C{jlyﬁ‘diﬂmmyl 3-

7- br ono- 2'S%%&QHw§(§#mmﬁéﬂb @Waﬁ%ﬁ%1n4 -one ("CD") is

am di nobenzyl) - di"hydr oi m dazo 4 5- c]pyridin-4-one. 3Q Exanple By
reaction of ?h%ﬁ}%ﬁpw Y5 di k§d Bl?nbr on%#m daZ&" [ 4, 54 pyri dr 634 one

w th CuChbin %mmmmym hods) { Elneafrs,an] 1et2 2 l.gxadiddkgle Chem
1976, 19), 2 35 |so rop“yOr

y. - - Xﬁﬂo' | [ 4, 5-c] pyridin-4- one
i s obtained. ST E Y HEH ]ﬁlncﬁ otfg]ysag{ acnhdrca y#da’t{a anal ogously to Exanples
1 and 4 and hydr ogenat ed anal ogously to - 33 Exanple 3. In this process,

the car boxyl i %éjctd&{'d’@t"d’@s Jist ed under Exanple 6 are obt al ned.
nple 9 5 al ogous y to Exanple 1, the conpound 2-isopropyl -

[3 (5 met hyl [ 1, 2, 4] oxadi azol - 3-yl ) bi phenyl - 3-
15 3-(3-bromomethylphenyl)-5-methyl{1l,2,4]oxadiazole,

3-(3-bromomethylbiphenyl-3'-yl)-5-methyl([1,2,4]-

oxadiazole,

and subsequent hydrogenation, the compounds below are
20 obtained
2-isopropyl-3-[3'-amidinobiphenyl-3-ylmethyl]-5-
(3-amidinobenzyl)-5H-imidazo[4,5-c]pyridin-4-one and

2-isopropyl-3-[3'-amidinobiphenyl-3-ylmethyl]j-5-
25 [3'-amidinobiphenyl-3-ylmethyl]-5H-imidazo[4,5-c]~-
pyridin-4-one.
Analogously, the compound
30 2-isopropyl-3-[4'-amidinobiphenyl-3-ylmethyl]-5-
benzyl-5H-imidazo[4,5-c]pyridin-4-one, m.p. > 300°,

EI 475, is obtained.

Example 10

35
Starting from "DF", by removal of the tert-butyl group
in TFA, by customary methods the compound



yl met hyl ] -5Hi m dazo[ 4, 5-c] pyridin-4-one ("CD') is obtained by reaction of
"AB" with 3-(3 10 brononet hyl bi phenyl -3' -yl )-5-nethyl [ 1, 2, 4] oxadi azol e,
customary wor ki ng up and chromat ography. By reaction of "CD'" with 15

3- ( 3- brononet hyl phenyl ) -5-net hyl [ 1, 2, 4] 8%adi azol e,

3- (3- br onomet hyl biphey o3 -lyJ3)_ &Jgﬁ{l@iln[ojn, %g@g;_ﬁ%&%@lq,_m|s_ubsequent

hydr ogenati on, _t he conpounds bel ow are ne

2-i sopropyl - Slgongmi WWMB-ijermyﬁynwggmldaon,5—c]—
(3-am di nobe D2 ay dr=G]ny.i di n-4-one and

2-1sopropyl -3-[3' -am di nobi phenyl - 3-yl met hyl ] -5- 25

[ 3' - am di nobi phenyl - 3-yl net hyl ] - 5H i m dazo[ 4, 5-c] - pyri di n-4-one.
Anal ogousb y, Anladé cogmmsdynd 3 compounds

2-isopropyl-3-[4'- h rly I Ve
benzyl -5H 1 m dazo Tﬁ%éi 3 dl%n %r%%@gdz@do Igl 475, i s obtained.
Exanpl e 10 3§USﬁ@nﬁmk§qhmﬂhenyih31x}ma§hxhﬂ - iH@azer k4 s~ group i n

TFA, by cust?ﬁ@al@im they corrpound - 34 -
2-i sopropyl

7-am di nonaphth 2-yl met hyl ' .

sul f onam dobi phenfl 1 QALRI YT )~ (‘3{1 eﬁl,zé’%ﬂ]‘j"p&ar idin-4-one is
obt ai ned105 Ammﬂunamﬂqobﬂﬂnenymnﬁnymhbthyl)—5H>imidazo[4,5—c]-
2-i sopropyl m nobenz )
sul f onam doblpﬁ'(ﬁeln% 3 Cinr?etah )
2-isopropyl -5-(4-am di nobenzyl)
sul f onam dobi le 3ryl met hyl )
obt ai ned. Exa%%%gz}%r—

15 By reaction of 2-isopropyl-3-[3-(5-methyl-

[1,2,4]loxadiazol-3-yl)benzyl]-3,5-dihydroimidazo[4, 5-

clpyridin-4-one with 3-cyanophenylboronic acid under

k?‘gﬁjinn%ddazo[4 5-c]- pyridin-4-one and
3-(3'- 10
5H i m dazo[ 4, 5-c]- pyridin-4-one are

copper acetate catalysis in dichloromethane, 2-
isopropyl-3-[3-(5-methyl-[1,2,4]oxadiazol-3-yl)benzyl]}-

20 5—(3—cyanophenyl)—3,5—dihydroimidazo[4,5—c]pyridin—4—
one is obtained. By subsequent reaction in ethanol
NaHCO; and then with hydroxylammonium chloride, 2-
isopropyl-3-[3-(5-methyl-[1,2,4]oxadiazol-3-yl)benzyl]-
5- (3-N-hydroxyamidinophenyl) -3, 5-dihydroimidazo (4,5~

25 clpyridin-4-one is obtained.

After hydrogenation analogously to Example 3, 2-

isopropyl-3-[3-amidinobenzyl]-5-(3-amidinophenyl) -3, 5~

dihydroimidazo[4, 5-c]pyridin-4-one, FAB 428, is
30 obtained.

Analogously, the compounds below
2-isopropyl-3-[7-(5-methyl-[1,2,4]oxadiazol-3~-

35 yl)naphth-2-ylmethyl]-5-(3-cyanophenyl) -3, 5-
dihydroimidazo[4,5-clpyridin-4-one,



15 By reaction of 2-isopropyl -3-[3-(5- met hyl -

[1, 2, 4] oxadi azol - 3-yl ) benzyl ] - 3, 5- di hydr oi m dazo[ 4, 5- c]pyridin-4-one wth
3- cyanophenyl boroni ¢ acid under copper acetate catalysis in

di chl oronet hane, 2- isopropyl-3-[3-(5-meshyl -[1, 2, 4] oxad| azol 3-yl)benzyl]
20 5-(3- cyanophen&l_)te?bt&-bq;gmd.r@ i ﬂia%z_%dc@lq Ay din; Xh { _obt ai ned.

By subsequent react| on I n ethanol en vmt y oxy ammoni um
chloride, 2- Yild&PERAI—23-Yieuidt (-3[‘13@%%%1&[& =3-yl ) benzyl ] -

5- (13- N- hydr oxpaRicdidienen P4, 3 -1 yidriei-d-¢3zo[ 4, 5 25 c] pyridin-4-one is
obt ai ned. After hydrogenation anal ogously to Exanple 3, 2-

i sopropyl - 3-[ 3-am di nobenzyl ] - 5- (3-am di nophenyl) - 3, 5-

di hydr oi nb dazo[ 4, 2-dJuynwrli-dA-n-7%4~ (@rene AR -4[28,2 ,i49 ox3dl icircdi—+Bed. Anal ogousl y,

wﬁﬁﬁﬂﬂ%@W%s%%omwi@@%%@@%MMNBBS

di hydr oi mi da azfi [t boneyri 4-one,

2-tert-butyl -3- [7 (5 met hyl -[ 1, 2, 4] oxadi azol -

yl ) napht h- 2-yl msthzyl] 5- (3-cyana henyl) 3,5- d| hydr oi m dazo[ 4
5-c] pyri di n- 4- one,2 5 SRARA B[ 77~ %Wﬁé:tw [[11,2244]]%%_ -

yl') napht fg 2- »gilmépﬂdh—@-(y’olm@t&mqhaw 3-dmopidiydr)oisyisdazof 4,
5-c] pyridin

st 01 Lo 2 s By s >

5-c] pyri di n-4-one, 2- |sopropyl 3-[7-(5-nethyl -[1, 2, 4] oxadi azol - 3-

yl ) napht h- 2- yl net hyl al l _
di hydr oi ni dazo[4 3% Oﬁfﬁy'aém[pﬁew Iﬁet%ﬁ [51 2,4)loxadiazol-3

2-tert-butyl Bl[mq@wmmqtlh&lm%x%*%o@enyl =3,5-
yl) napht i 2- yd ff?cfb’d:]mﬁ:ta(ib oy Anopheyi Qs H-one,
di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one,
2-tert-butyl-3-[7-(5-methyl-[1,2,4]oxadiazol-3-
yl)naphth-2-ylmethyl]-5-(4-cyanophenyl) -3, 5-

dihydroimidazo[4,5-c]lpyridin-4-one,

20
2-butyl-3-[7-(5-methyl-[1,2,4]oxadiazol-3-
yl)naphth-2-ylmethyl]-5-(4-cyanophenyl) -3, 5~
dihydroimidazo[4, 5-c]pyridin-4-one,
25 2-isobutyl-3-[7-(5-methyl~-[1,2,4]oxadiazol-3-

yl)naphth—Z—ylmethyl]—S—(4—cyanophenyl)-3,5-
dihydroimidazo[4,5-c]pyridin-4-one are obtained.

By reaction with hydroxylammonium chloride and
30 subsequent hydrogenation, the diamidino compounds are

obtained therefrom.

The following examples relate to pharmaceutical
preparations:
35




20 2-butyl -3-[7-(5-nmethyl -[1, 2, 4] oxadi azol - 3-
yl) napht h- 2-yl met hyl ] - 5- (4- cyanophenyl) - 3, 5-
di hydr oi m dazo[ 4, 5-c] pyri di n-4-one, 25
2-isobutyl-3-[7-(5-nmethyl -[1, 2, 4] oxadi az6l - 3-
¥l ) napht h- 2'ﬁk?ﬁb’i¥'h 5:ﬁ§eexaeap0§axg) 3, 5-

di hydr oi m dazo[ 4, 5-c] pyri one are obtained. By reaction with
hydr oxyl anmoni um chl ori de and 30 subsequent hydrogenation, the diam dino

conmpounds arg gbtatned therefgory Tre 0l | @%ageexambeﬁnael ate &@e
phar maceutic

reparations:_ 35 - A. Injection vials
sol uti on of i@@mg 18f 4&n %QQ|J%‘%oﬁﬁ5uH&Sgélgﬁe hygrRgPaPRCSRAAE b?
disodiunuhydédgeeﬁbdsphat@&ns655aduusBed t@f pHoGbiedi3tilakd water
doubl e-di sti || ed water, C{JSI 0211! ydcg Qchlgg : BCi gy st el Iedi%ﬂﬁé
i Ato r dtC f # dg Tons and

di spensed |nject|on vi al's, hi'l i Zzed under
aseptically se&bed. lEaehtLﬁpecthﬁﬂSMaﬂ 1lyeomtidiire s ngndﬁract$vér€bﬁpound

10 Exanpl e Bcoﬁuereq%wsorarﬁ:ﬁ &é@&&éﬂpfsgglgdof EQRhaCil e ccdppoyingy of  the
formula | used wt soya lecithin and 140& g of 15 cocoa

butter, pour€8ntﬁﬂésn§uﬂﬁsOén&C§PW@mé@mP8u€So . Each suppository contains
20 nmg ofyj@ctive conpound. Exanple C Solution 20 A solution of 1 g of an

active compoynd of tgg formul a 38 g of NaH2PO4 2 H20O, 28.48 g of
Na2HPO4 12 EF&PPAS4Eo. TUpP 8P1§€ﬁ§§ﬁkonlun1chlorlde in 940 m of doubl e-

distilled water is prepared. It is adjusted to pH 6.8, nade up to 1 1 and

gﬁg[)'s' i zed by iyfinAad],a8 1 9A. 2Jhg So£2anSAMLRN LABRMAISSE Liet Berhaim of eye

I is fused with 100 g of soya lecithin and 1400 g of
15 cocoa butter, poured into moulds and allowed to cool.

Each suppository contains 20 mg of active compound.
Example C: Solution

20 A solution of 1 g of an active compound of the formula
I, 9.38 g of NaH;PO; -+ 2 H20, 28.48 g of NapHPO,; -12 H0
and 0.1 g of benzalkonium chloride in 940 ml of double-
distilled water is prepared. It is adjusted to pH 6.8,
made up to 1 1 and sterilized by irradiation. This

25 solution can be used in the form of eye drops.
Example D: Ointment

500 mg of an active compound of the formula I is mixed
30 with 99.5 g of petroleum jelly under aseptic

conditions.
Example E: Tablets

35 A mixture of 1 kg of active compound of the formula I,
4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of
talc and 0.1 kg of magnesium stearate 1s compressed to
give tablets in a customary manner such that each

tablet contains 10 mg of active compound.



Exanple D: G ntnent 500 ng of an active conpound of the fornula | is m xed
30 with 99.5 g of petroleumjelly under aseptic conditions. Exanple E
Tablets 35 A nmixture of 1 kg of active conpound of the fornula |, 4 kg of
| actose, 1.2 kg of potato starch, 0.2-kg7of talc and 0.1 kg of nagnesium
étearate is conpressed to give tablets in a customary manner such that
each tablet_contains 10 &lve conpound. - 37 Exanple F. Coated
tabl ets Anal B58UBLe £o ER2 F’etEg %Sl ets are pressed and are 5 then
coated in a customary nmanner using a coatlng of sucrose, potato starch,

talc, tragac nt and u L sules 10 2 k ctive
conmpound of gpﬁﬁﬁg I a?@xﬁTég%nEéd %Qﬁ Shat b g8 atn céﬁ% 18%%in a
cust onaryb marohen smr—.fted hat eactustpsatre cennernsuLnhgqgaofcadiaractove
PN | A pEAREREE HocATROLas ot SRl O ahal g n0krAC Kot e amRound of

the formul a Gore-di stil1dd warer i's steril e ered
di spensed into anpoules | yophil i zed under sterile 20 conditions and

"aseptically gﬁahgde BackapsRadse contains 10 ng of active conpound. WO
00/ 20416 - 38 - Patent Cains 1. Conpounds of the formula I PCT/ EP99/ 06655

I 5 10 15
10 2 kg of active compound of the formula I are dispensed

into hard gelatin capsules in a customary manner such
that each capsule contains 20 mg of the active

compound.
15 Example H: Ampoules

A solution of 1 kg of active compound of the formula T
in 60 1 of double-distilled water is sterile-filtered,
dispensed into ampoules, 1lyophilized under sterile
20 conditions and aseptically sealed. Each ampoule

contains 10 mg of active compound.




20 25 or t~", to N=~ CH3 30 Ais alkyl having 1-4 C atons, R2 -(CH2 in
which Ris H unbranched or branched al kyl having Ar, atons or cycl oal kyl
having 3-6 CR2 is Av' , RBis H R R4, Hal, 1-6 C atonms, RL is Ar, CN,
COOH, COQA oWOCORIi204A6' are phenyl, naphthyl or bi phePGT/EP99L@E6658ase
i'ndependently of one another unsubstituted or nono-, di- or
trisubstituted by R, OH, Hal, CN, NO2; €837 NH2r NHR, NR2,
pyrrolidin-1-yl, piperidin- 1-yl, gt @Daimad2NH2r SO2NHR, SO2NR2,
-CONHR, -CONR2, - (CH2) n-NH2, - (CH2) n-NHR, - (CH2) n-NR2, -0- (CH2)
n-NH2, -0- (CH2) n-NHR, -0- (CH2) n-NR2r R4 or together by -0- (CH2)
mO0-, R4 is 1C(=Ndpbmid2nafsi olf itheuFsuthstliat at ed or nonosubstituted by - COR
-000R, -OH or by a conventional am no protective group or -NH C (=NH)

-NH2, -C (=0) -N=C (NH2) 2, - 3%3- Hal is F, d, Br or I, mis 1 or 2,
N |
N 1 °= R
Rty YNGR
5 o
in which
R is H, unbranched or branched alkyl having

1-6 C atoms or cycloalkyl having 3-6 C

10 atoms,
R is Ar,
R? is Ar',
R is H, R, R?, Hal, CN, COOH, COOA or CONHz,
Ar, Ar' are phenyl, naphthyl or biphenyl, in each
15 case independently of one another
unsubstituted or mono-, di- or

trisubstituted by R, OH, Hal, CN, NO;, CFj,
NH,, NHR, NR;, pyrrolidin-1-yl, piperidin-
1-yl, Dbenzyloxy, SO,NH7, S0O,NHR, SO.NR3,

20 —CONHR, —-CONRy, - {(CH3) n—NH3, - (CH3) n—NHR,
- (CHy) x—NRy, -0~ (CHjy) n—NH;, -0-(CH2) n—NHR,
-0- (CH,) n-NRy, R* or together by
-0- (CH2) n=0—,
R* is -C(=NH)-NH, which is unsubstituted or
25 monosubstituted by -COR, -COOR, -OH or by a

conventional amino protective group or
—-NH-C (=NH) -NH;, -C(=0)-N=C (NHz) 2,

N.
{“\f?N‘CD {\\XS;—C) |
HN or

5 CH,

30 A is alkyl having 1-4 C atoms,




nis 0, 1, 2 or 3, pis O0Oor 1, 5 and their salts. 2. Conpounds accordi ng
to daim1l1l 10 a) 5-(3-am di nobenzyl)-3-(7-am di nonapht h-2-

VI met hyl ) - 2-i sopropyl - 3, 5-di hydr oi m dazo- [4,5-c]pyridin-4-one; 15 b)

3, 5-bi s(7-am di nonapht h- 2-yl met hyl )-2- 39 -

i'sopropyl - 3, 5-di hydnroi m dagof 4, 51 clpyrédin; 4- one; and their salts. 20 3.
Process for the preparation of conpounds of the formula | according to
Claim1, and thei P salts,1Scha?fcterized in that a) they are set free from
one of their funegtional derpyat)vesobysfreating wwth a 25 solvolysing or
hydr ogenol ysi ng agent, by, 30 35 i% | i berating an am dino group fromits
oxadi azol e derivaPive or bXa2o?¥ dfhone derivative by hydrogenol ysis or
solvolysis, ii) replacing a conventional amno protective group by
hydrogen by treating wth a..sqlyvolysing or hydrogenolysing agent or

| i berating an am no group protected by a conventional protective group, or
- 40 Db) in a conpound of the fornmula I, one or nore radicals R Rl, R2

and/or R3 are conveiiRfhnd Ny MY e1adi qal s R R1, R2 and/or R3,

10 a) 5-(3-amidinobenzyl)-3-(7-amidinonaphth-2-
ylmethyl)-2-isopropyl-3, 5-dihydroimidazo-
[4,5-c]lpyridin-4-one;

b) 3,5-bis (7-amidinonaphth-2-ylmethyl) -2-
15 isopropyl-3,5-dihydroimidazo(4,5-c]pyridin-4-

one;
and their salts.

20 3. Process for the preparation of compounds of the
formula I according to Claim 1, and their salts,
characterized in that
a) they are set free from one of their

functional derivatives by treating with a

25 solvolysing or hydrogenolysing agent, by

i) liberating an amidino group from its

oxadiazole derivative or oxazolidinone

derivative by hydrogenolysis or
30 solvolysis,
ii) replacing a conventional amino protective

group by hydrogen by treating with a
solvolysing or hydrogenolysing agent or
35 liberating an amino group protected by a

conventional protective group,

or



5 by, for exanple i hydrolysing an ester group to a carboxyl group 10 ii)

rreducing a nitro group iii)acylating an amno group 15 iv) converting a
‘tyano group into an am dino group and/or 20 c) a base or acid of the
formula | is converted into one of its4®atts. 4. Process for the

production of pharmaceutical preparations, characterized in that a
conpound of 25 the formula | according to Caim1 and/or one of its

physi ol ogi cal | y aBteptaBl & <HMROYRA bpbu§ht [T @ shi t @8BFe Fod®PFdrm
togelt her w gg gt I easthra@meaigl irel,i IR QUi e Oénaﬁﬁk#fquiadee&%rﬁi@fﬁ%@r
auxiliary. 5 5. Pharpaceutica reparatio aracterized in ghat it
contains at |east one &Bﬂgoaﬁa 8f FﬁﬁefSPaﬁFaTF ﬁachTd?%§Wé§Q5zﬁrnl

and/ or orte of its physio- logically acceptable salts. 6. Conpounds of the
formula | according to aim.1 heir physiologically acceptable salts
or solvents as pharnaggttkggleggﬂﬁ&% conpounds. 1 - 41 7. Conpounds of
the formula | according to Caiml1 and their physiologically acceptable

salts for the control;of fHseIDESESy ENOCA WAl gidEEI 6b, a5 carboxyl
arteriosclerosis, inflanmations,” apopl exy, angi na

group
10
ii) reducing a nitro group
iii) acylating an amino group
15 iv) converting a cyano group into an amidino
group
and/or
20 c) a base or acid of the formula I is converted
into one of its salts.
4. Process for the production of pharmaceutical
preparations, characterized in that a compound of
25 the formula I according to Claim 1 and/or one of
its physiologically acceptable salts 1is brought
into a suitable dose form together with at least
one solid, 1liquid or semi-liquid excipient or
auxiliary.
30
5. Pharmaceutical preparation, characterized in that
it contains at least one compound of the formula I
according to Claim 1 and/or one of 1its physio-
logically acceptable salts.
35

6. Compounds of the formula I according to Claim 1
and their physiclogically acceptable salts or

solvents as pharmaceutical active compounds.




pectoris, restenosis after angioplasty and intermttent claudication. 8.
Wedi canments of the fornula | according to Claiml1l 10 and their
physi ol ogi cally acceptable salts as inhibitors of the coagulation factor
Xa. 9. Use of conpounds of the fornmula tlaecording to Claim1 and/or their
physi ol ogically acceptable 15 salts for the production of a nedicanent.
10. Use of conpounds of the fornmula | according to Claim1 and/or their
physi ol ogi cal’l'y aEeBpeRpPs <hl £8ef drodmelfor SdRIGBIH G atrediledment for
the 20 control of ghr @measephyBiLIdic] liynfaddptarild edd Ds€! £60SE e

i nfl ammati ons, apopl exy, angina .pectoris, restenosis after angioplasty and
intermttent Clau&g8§F¥&n. %fq é%rom osés, myocardlaf in argt,
5 arteriosclerosis, inflammations, apoplexy, angina
pectoris, restenosis after angioplasty and

intermittent claudication.

8. Medicaments of the formula I according to Claim 1
10 and their physiologically acceptable salts as
inhibitors of the coagulation factor Xa.

S. Use of compounds of the formula I according to
Claim 1 and/or their physioclogically acceptable

15 salts for the production of a medicament.

10. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts for the production of a medicament for the

20 control of thromboses, myocardial infarct,
arteriosclerosis, inflammations, apoplexy, angina
pectoris, restenosis after angioplasty and

intermittent claudication.



