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(57) Abstract

The invention relatss to novel compounds of formula (f) whersin R?,

compounds are inhibitors of the coagnlation factor Xa
(57) Zosammenfassung

Neue Verbindungen der Formel (T), worin R!, R2, R3 RS, X und Y die
Inhibitoren des Koagulationsfaktors Xa umd kénnen zur Pmphylaxe und/oder

W

R?, R3, R4, X and Y have the meaning given in Claim 1. Said

and can be used forﬂchmphy!am and/or therapy of thrombo-embolic dissases.

in Patentanspruch 1 angegebene Bedeuttmg haben, sind
Therapie von thromboembolischen Erkrankungen eingesett




R, R i'n each case i ndependently of one another are H A, CRerr]Rerr]
-Ar' or CRlerr]Rlerr]'-Het, Rerr], Rerr] 1in each case independently of

one another are H 30 or A -2- XY in each case
i ndependent | ymg;,: RNafBaLN (Regrr1Rlerr] )[err], A i s al kyl
havi ng 1-20 C at gms al n £ %Eﬁ%gg'ggor two CH2 groups can be replaced by O or

S atons 5 mit bes&h&ﬁ@?‘tw Hgfiteng groups and/or 1-7 H atons can be
repl aced by Fe4d%71 D a rSmPRegyh, gngpht hyl or bi phenyl [sic], which is
unsubstituted or nono-, di- or trisubstituted by A Ar', Het, ORerr],
NR[err]Rerr], NCIerr], CN, Hal, [err] [err] [err]

[err] 6 10 NR COA, NR COAr', NRSOerr]A NR
SJerr]Ar', COORerr], CONRerr]Rerr] , CONerr]Ar', CORlerr],
COAr' SJerr]NRlerr]Rerr] S(O Ar' or S(Oferr]A Ar' i s phenyl or
napht hyl , which is unsubstituted [err] or nono-, di- or trisubstituted by
A OR 15 NR[err]Rerr], NJerr], CN Hal, NRerr]OA
NR[err]SOerr]A, COORerr], CONRerr]Rerr], CORerr],
SJerr]NRlerr]Rerr] or S(Oferr]A Het is a nono- or binuclear
saturated, unsaturated or aromatic heterocycle having 1 to 4 N, Oand/or S
atons, which can be unsubstituted or 20 nono-, di- or
trisubstituted by A, OR[err], NRerr]Rerr], NJerr], CN, Hal, NR[err] CQOA,
NR[err]SOerr]A COORerr], CONRerr]Rerr]', CORerr],
SOerr]NRlerr]Rlerr], S (Of[err]A and/or carbonyl oxygen, Hal is F, d,
Br or I, n IS 0 1 or 2, 25 and their phar maceutical |y

tol erabl e salts and sol vat es.

Pyrazol-3-one derivatives



The i nvehtion also relates to. the optically active forms, the racemates,
the diastereoners and al so the hydrates and sol vates, e.g. al cohol ates, of
t hese 30 conpounds. The invention was based on the object of finding novel
conpounds havengp et Ldd e properties, inilparticul ar those which can be used

for the production of nedicanents 35 It has been found that the
conmpounds of the formula | py8adoitheihe gg&&gagy@gg very val uable

phar macol ogi cal properties t oget her th good tolerability. In
particular, they exhibit factor Xa- |nh|b|t|ng properties and can therefore
be enpl oyed for @ne t pRvenpibal 2BdapeRVERd Ordifpdutabasrbothe

di sorders sugg? t hr onbosi s, myocar di al i nfarct,
arterioscler EmU1a *nflannatlon apopl exy, angi na pectoris,

restenosi § after angioplasty and |nternittent 5 cl audi cati on. The conpounds
of the fornula I according to the avention can furthernore be inhibitors
of the clotting factors factor kaa factor |1 Xa and thronmbin of the

bl ood-cl otting cascade. 10 Aromati c am di ne derivatives
havi ng antithronbotic ac&bon ar osed, for exanple, ihn EP 0 540 051
Bl. Cyclic guanidines fo [ [

descri bed, for exanple, in WOY97/08165. Aromatic heterocycles having factor
Xa- 15 inhibitory activity arg'di'scl os d, for exanple, in WD 96/10022.
Substituted N-[(am noimn thyl)ﬁﬁ'ﬁsl- al kyl ] azahet erocycl yl am des as
factor Xa inhibitors are described in WD 96/40679. The antithronbotic and
anti coagul ant effect of

in which
R!, R? in each case independently of one another are
10 H, A, cycloalkyl-[C(R'R"')1,- or Ar-[C(R'R”")1,-,
R}, R? in each case independently of one another are
H, Ar, Het, R®, where at least one of the two
radicals is R®,
R® is phenyl, naphthyl or biphenyl [sic], which is
15 substituted by -C(=NH)-NH, which can also be
monosubstituted by -COA, Ar-[C(R'R”')],-CO-,
CO0OA, OH or by a conventional amino protective
group, -NH-C(=NH)-NH;, -CO-N=C(NH;),

N. N.
Mo o
HN

20 o) CH,

and which can optionally additionally be mono-
or disubstituted by A, Ar’, Het, OR®, NR°R®,
NO;, CN, Hal, ©NR°coA, NR°COAr’, NR®SOA,
25 NR°SO,Ar’, COOR®, CO-NR®°R®, COR’, CO-Ar’,
SO,NR°R®’, S(O)nAr’ or S(0O)nA,
R®, R* in each case independently of one another are
H, A, CR'R"-Ar’ or CR'R”' -Het,
R’, R” in each case independently of one another are H
30 or A,



20 the conpounds according to the invention is attributed to the inhibitory
action against the activated clotting protease, known under the nane factor
Xa, or to the inhibition of other activated serin proteases such as factor
Vlla, factor | Xa or thronmbin. 25 - 2 Factor Xa is one of the

prot eases which is involved in the conplex process of blood clotting.

Factor Xa cat &, y¥es the omaunter ehse dfndepmdrddentiiyn bfit @richrandther Threnbi n
cl eaves fi brinogen int $b5|n nononer s, whi ch, after crosslinki ng,
contribute 30 elenentarl "to thronbus formation. Activation of
thronbin can Pead to ﬂﬁea&kxkrbﬁven@f1tﬁﬁoﬁbo@hQM$»01m:thnhsonenbmbltlon
of thronbin, however, t%nd}?h'g@ohp@"ecafﬂ bE%”rEB'.‘LHBIeHOW ’B’%%eg a‘&oh.{%ronbus
formation. The inhibition nbi n can be neasured

according 2o the net hBBIPTGEY -EHrGths 9xquRs an¢4p¥]ltﬂlgtﬁ§ﬁm§996n 94,

1705-1712. | nhi bi ti onbef rkptheedXaycan t hus prevent t hronbi n bei ng forned.

- 4 - The conpounds of th formul a ord| nyentio and their
salts, intercgﬁe in thg B 8851 cﬂﬁﬁhﬁﬁiﬁn QﬁnY ht%%? on"BEChadfor xa
and thus inhibit the fiosohstdhuskdt hooniiondd, di- or Ehﬁsubbtbtht@a of

factor Xa by the conpgyndé %gvdln gk O taﬁsln%&? kon %Eg ?g aﬁu enent
[ r

of the anticoagul ating t hr onBoti ¢ Acti v y Ccan
customaryd n vitro orNRnC%.vo BB E0As! , A @{RS@bAe QIRgS@sBr', i sCCwR?crl bed,

for exanple, by 10colnrFRUPt MeaBNSLeL - cor’, N Qbosi g
Haenostasi s 1990, 63, 220-223 The nh|b|t|on of factor Xa can e neésured

for exanple, by the ne{RAbePl} or $H?hﬂbt al., in

is phenyl or naphthyl, which is unsubstituted
or mono-, di- or trisubstituted by A, OR’,

15 NR’R”", NO,, CN, Hal, NR’COA, NR’SO,A, COOR’,
CO-NR'R”", COR’, SO,NR'R”’ or S(0).A,
Het is a mono- or binuclear saturated, unsaturated

or aromatic heterocycle having 1 to 4 N, O

and/or S atoms, which can be unsubstituted or

20 mono-, di- or trisubstituted by A, OR’, NR'R”’,

NO;, CN, Hal, NR’COA, NR’SO,A, COOR’, CO-NR’R”’,

COR’, SO.NR'R”’, S(0),A and/or carbonyl oxygen,
Hal is F, Cl, Br or I,

n is 0, 1 or 2,

25 and their pharmaceutically tolerable salts and
solvates.

The invention also relates to the optically
active forms, the racemates, the diastereomers and also
the hydrates and solvates, e.g. alcoholates, of these

30 compounds.

The invention was based on the object of
finding novel compounds having valuable properties, in
particular those which can be used for the production
of medicaments.

35 It has been found that the compounds of the
formula I and their salts have very valuable
pharmacological properties together with good
tolerability. In particular, they exhibit factor Xa-
inhibiting properties and can therefore be employed for



Throftb. Haenostas. 1994, 71, 314-319. 15 After binding to tissue
factor, the clotting factor Vila initiates the extrinsic part of

t he clotting cascade and contributes to the activation of factor X to
factor Xa. Inhibition of factor Vila thus3prevents the formation of factor
Xa and thereby 20 subsequent thronbin formation. The inhibition of
factor Vila thg admradonpodngsexentidnngft othhenboerndlba digotrders

measur ement ok, LRe antlagpagulqg};]_,on;mgis1§;mt|thrtgg‘gg‘ih(jhal Ct'V'E%fa%%n

determ ned by customary in vitro or 1h vivo ne custonary
process for 2KESEHPERGSTPRES | nhi Brilammabionact orap@nkexys desengbod, for

le, b in los: " §hal986erBd i3
exampl e, by HpEctB@mB Qe%&e&os1§'&fﬂ&fﬂﬁﬁﬁi§%r|ns|céﬁlo?§lﬁg ngéage “nd

The clotti f | Xa is generated in the

i s Iikevvls:’n ﬁ@ aéﬁaFﬁ°§O the activation of factor X to factor Xa.

| nhi bition of factor TXe c&mpbhﬁﬂszﬁBtﬂkﬁﬂ&ﬁﬁmﬁﬂﬁtpraé@bﬁﬁiﬂg EQFEHQ In
ot her ways. Tk ti ctor y. t ounds_accordin

t he |n¥ent|gﬁVéHm§h ?ﬂ %urt Asarenento® %ﬂhf% %3%53 a ?cSi@EFgﬁg and
antithronboti EacaerSwiayct@anVIﬁa defachoned¥zy ensit otimrgmbin vidf othe i n

vi vo met hods L o] described, for exanple, by J. Chang et
al., in Journg?bgg %?gkglﬁéaeségeﬁgstr 1998, 273, 12089-12094. - 5 -

The corrpai?nds of the ‘F*éPﬁﬁFz’acl canapddimsl oyed %‘flm‘%trlmut i cahawthgve

conmpounds i N &nERBhABKLYEL 8T i Moredr@ Ngi skDoRaat i crdAar e&%&ngtﬂée cpptrol
d t'hr onbosi s,

and preventioge ok GRLOBPOCTUOLE o ULSULASLS - Pl oA
pectoris, restknosbsembolic disorders are described, for example, in
WO 97/08165. Aromatic heterocycles having factor Xa-

15 inhibitory activity are disclosed, for example, in
WO 96/10022. Substituted N-[ (aminoiminomethyl ) phenyl-
alkyllazaheterocyclylamides as factor Xa inhibitors are
described in WO 96/40679.

The antithrombotic and anticoagulant effect of

20 the compounds according to the invention is attributed
to the inhibitory action against the activated clotting
protease, known under the name factor Xa, or to the
inhibition of other activated serin proteases such as
factor VIIa, factor IXa or thrombin.

25 Factor Xa is one of the proteases which is
involved in the complex process of blood clotting.
Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin
monomers, which, after crosslinking, contribute

30 elementarily to thrombus formation. Activation of
thrombin can lead to the occurrence of thromboembolic
disorders. Inhibition of thrombin, however, can inhibit
the fibrin formation involved in thrombus formation.

The inhibition of thrombin can be measured, for

35 example, according to the method of G.F. Cousins et
al., in Circulation 1996, 94, 1705-1712.

Inhibition of factor Xa can thus prevent
thrombin being formed.



afterf angioplasty and internmttent claudication. The invention relates to
the conpounds of the formula I and their salts, and to a process for the 10
preparation of compounds of the fornula | according to aim1 and their
salts, characterized in that a) they arge liberated fromone of their
functional derivatives by treating with a solvolysing or 15

hydr ogenol ysi ng agent The icompduridier aifi nghe dﬁmtrmubm oi 30corgliﬁgpto fehem

i ts oxadiazol Lyati 0 | Lvat v _

hydr ogenol y3|§L ofﬂg(% éél yéxﬁ% %elr )é%zlqum Egggrggnven lgloﬁ_‘gfé/ blﬁc?d
protective gr64ptthpg IyreRes by lthe]altmn wft hfacteo| Vel yandg thos

hydr ogenol ysi Bein;88@NtheOle i dh BE Ehrdfiglo group protected by a 25
conventional prot ectlve group, b) compound_ of the formula I,

converting one or 30 The 1%4‘1%1‘?’3&?908% W%F?}’ X eb¥] th eFpPIanass: R4

into one or nmaeeokadhngalto REBer linveherith dier theah¥a@urRiherd® . of Okhe
exanpl e,

Oroub, 1i) reBBELREPEAEABS ga At g tl tact fien Ao ber oup.
i v) converti ndetiermanedgigupuistanary abh dizhergr oup in an®rméthodgongerti ng
a base or aCiquEaLES fqgf%%é%é i@&? OBSSSLikéé,Sa'éér example, by
10 J. Hauptmann et al., in Thrombosis and Haemostasis
1990, 63, 220-223.

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.
15 After binding to tissue factor, the clotting

factor VIIa initiates the extrinsic part of the
clotting cascade and contributes to the activation of
factor X to factor Xa. Inhibition of factor VIIa thus
prevents the formation of factor Xa and thereby
20 subsequent thrombin formation.
The inhibition of factor VIIa by the compounds
according to the invention and the measurement of the
anticoagulant and antithrombotic activity can be
determined by customary in vitro or in vivo methods. A
25 customary process for measuring the inhibition of
factor VIIa is described, for example, by H.F. Ronning
et al., in Thrombosis Research 1996, 84, 73-81.
The clotting factor IXa is generated in the
intrinsic clotting cascade and is likewise involved in
30 the activation of factor X to factor Xa. Inhibition of
factor IXa can therefore prevent factor Xa being formed
in other ways.
The inhibition of factor IXa by the compounds according
to the invention and the measurement of the
35 anﬁicoagulant and antithrombotic activity can be
determined by customary in vitro or in vivo methods. A
suitable process is described, for example, by J. Chang
et al., in Journal of Biological Chemistry 1998, 273,
12089-12094.



10 For all radicals which occur a nunber of times, it is recognized that
their nmeanings are i ndependent of one another. Above and bel ow, the

radi cal s or parameters R1, 15 Rerr], Rerr], R4, X and Y have the

meani ngs indicated in the formula I, i £ Bot- expressl y stated otherw se. A
is alkyl, is unbranched (linear) or branched, and has 1 to 20, preferably
152, 3, 4, 5, 6, 7, Bhe9comptOndsatoditstheA ferpubdefaldan e hgthployed

furt her mor e | vq 7l SO bu ut or
furthermore 20 CpRMonabeitleatl SORORL: , BiiloprdabODULI | il dha

1,2- or zreterrmwmeewrnel é{rh;naprwlameﬁw tile cantzpl pand

4- et hyl pent Wrededtiod, 2-of 1, SthramBoemBoBrc Ol didoragpihyl butn!, de 25
or 2-eth%lb g -ethy I-1 neta Eropyl 1-ethyl - 2- neth f%

1,1, 2- or r‘i‘“%o%l%rr rrei“M?FBF E/B? f iR Shor e p‘?’é’?%’?’a‘?ﬁ xanpl e,
trifluoromet rw:hﬂm?]i/?ﬂiy paplbpn:ekgrl Y apigener alpec i, harsrela@geﬁo:@l% I
atons, preferabply net et p , i sobutyl,
sec- butyl, ?%ﬁ%%tﬁﬁ epl%% y?n 8%%&9 §€%§€ %g?ﬁéfcag ﬁs preferably
cycl opropyl, cycl obut The dyltvlenrue'nnylrekz;/m@hwyltlm compohegsylof Hahei s
preferably F B Ar [ | yl or
bi phenyl srcﬁ vﬁﬁ%h&rs unsu%%tf{ut%gt%r and to éﬁé%g?substrﬁg%ﬁd by
A A, . DFERA¥ALiqR| efr]cR[r@prlpdSquertrl}e twmu&ﬁ INGsIadsmy to

NR[ err] COAr LRI | 36d S sy Meérléﬁea&éhzem eﬁak
CONRerr]Rerr], CONJerr]Ar', CCR[err] COAR

SC{err]NR[err]R[err] S(Of[err]Ar" or S(C»[err]A Preferred substituents
for bi phenyl 43pi c]tleéye Bireor 1 fleerSEE@r ridn] eonk @t SEhetk] NHfcNonali S

phenyl or rm“”ﬁé%QVati¥£%(ﬁby I'E;reating with a solvolysing or
15 hydrogenolysing agent by

i) liberating an amidino group. from its

oxadiazole derivative or oxazolidinone

derivative by hydrogenolysis or solvolysis,

20
ii) replacing a conventional amino  protective
group by hydrogen by treating with a
solvolysing or  hydrogenolysing agent or
liberating an amino group protected by a
25 conventional protective group,
or
b) in a compound of the formula I, converting one or
30 more radicals R!, R?, R® and/or R? into one or more
radicals R!, R?, R® and/or R},
by, for example,
35 i) hydrolysing an ester group to a carboxyl

group,

ii) reducing a nitro group,



unsubstituted or mono-, di- or trisubstituted by AL 5 Het, ORlerr],
NR[err]Rerr], NJerr], CN, Hal, NR[err]COA NR[err]SOerr]A,
NR[err]SOerr]Ar', [err] [err] [err] [err] [err] [err] COOR
, CONR R, COR, SOerr]NR R or S(O -A6A is preferably unsubstituted
phenyl, naphthyl or biphenyl [sic], furthernore preferably phenyl, naphthyl
or” bi phenyl [sic], iwhki)chcydaming- andiamimo d@ouy,i substituted, for exanple,
by nethyl, ethyl, propyl, isopropyl, butyl, fluorine, chl ori ne,
brom ne, hydroxyl, nethoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,
cyano, nitro, £V)f| GOPYRELARY, a afRYADC norhyPaniingo eahyl| amiddno

di met hyl am no, diethyl agkBap 15 pyrrolidin-1-yl, pi peridin-1-yl,
sul f onam do, net hyl sul fonam do, et hyl sul fonam do, propyl sul fonam do,
but yl sul f cham do, tert-butyl sul fonam do, tert-

but yl am nosul f onyl and/or di nmet hyl sul f onam do,

phenyl sul f onam do, nmet hoxycar bonyl , car boxyl, 20

di met hyl am nocar bonyl , phenyl am nocar bonyl , acetyl, propionyl,

benzoyl , net hgd sul €onyerbinghenybasef axylacid' ofs thef €bahiluyaumsubatbt ut ed
phenyl or naphthyloggugkthgngglgggferably phenyl or naphthyl, which is

nmono-, di- or trisubstitute or exanple, by 25 nethyl, ethyl, propyl,
i sopropylt® butyl, fluorine, chlorine, bronine, hydroxyl, met hoxy, ethoxy,
propoxy, butoxy, P8Rt %h OX¥adicalREXHi®N occur & AMnber of Ei]{ﬂes,
trifluorometh am no, et hyl am no, _di met hyl am no,

|, . am no,, t hyl [ (
diethylam’no,}'/t is rﬁ?PPBPF&ﬁngﬁﬁﬁ,thﬁ}r[ﬂﬁﬂﬁ%@ﬂ%LQF%l}ndepend%%tf@ﬁanido,
met hyl sul f onasheoanethgtsul f onam do, propyl sul fonam do, butyl sul fonam do,
di et hyl sul f onam do, phe car bonyl

car boxyl i ot hyl am ABEYP ARG DoaRey I AR HbroF  PAEEFGFSTRY 651 onyl

benzoyl , 1%et h@rﬁlsmaf,orﬁﬁ, gt 35d phémytes thenypeanngss ipdiiicatddarisyy the

preferably. fa5r@XpdPLe. s PGSV ! oxBRRBLIY! schiBlCOVh bRCL, O, m of

p-tolyl, o-, m or p-gihy plﬁnx , . 0-, or pEProppr enyl, o-,

18 alkyl, is unbranched (linear) or branched,
and has 1 to 20, preferably 1, 2, 3, 4, 5, 6, 7, 8, 9
or 10 C atoms. A is preferably methyl, furthermore

20 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,
l-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl,
1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1-

25 or 2-ethylbutyl, l-ethyl-l-methylpropyl, l-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl,
furthermore preferably, for example, trifluoromethyl.

A is very particularly preferably alkyl having 1-6 C
atoms, preferably methyl, ethyl, propyl, isopropyl,

30 Dbutyl, isobutyl, sec-butyl, tert-butyl, pentyl or
hexyl.

Cycloalkyl is preferably cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
Hal is preferably F, Cl or Br, but also I.

35 Ar is phenyl, naphthyl or biphenyl [sic], which
is unsubstituted or mono-, di- or trisubstituted by A,
Ar’, Het, OR®°, NR°R®, NO,, CN, Hal, NRSCOA, NR°COAr’,
NR°SO;A, NR®°SO;Ar’, COOR®, CO-NRSR®', CON®Ar‘, COR’, COAR’,



m of p-isopropyl phenyl, o-, m or p-tert-butyl phenyl, -8 0, m or
p- hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or p-am nophenyl, o-, m
or p-(N-nethyl am no) phenyl, o-, m or p-(N nethylam nocarbonyl)phenyl, o-,
m or p- acetam dophenyl, o-, m or p-#ethexyphenyl, o-, m or 5
p- et hoxyphenyl, o-, m or p- (N N- di et hyl am no)phenyl 0o-, m or

p- (N, N-di net hﬁDaNR?‘R)scar Bdayidpheoy! S (Odpaa. lBreﬁerreqi sﬁﬂost?l}themt&ﬁ)ﬂaﬁanyl
o-, m .or N digt a y I uor ophen
o-, m or p- b]roéﬁ@e&gl [chq dbe @lgg)rq@,%n 5 ﬁﬁﬁ ?P}S8N}% or 10
p- (met hyl sul fonam do) Menyl is Phem@-fl mﬂro ZHaEhthﬂlmyl whiiphenylis4-yl ,

3-fluoro-2'- hhh%ﬁbs'&‘ﬂ:ﬁ't%’d' féfm)ﬂldn@i heny! - 6ry| 1sub? %ted bg' f\
2'-sul fa I-b| hen N-tert- but en y o-

m or p-( d,g lﬁ)rbhenwz, CN,y.Hal, %gssozxmm SOzA, N SOzAr'

p- (pi peri di n a:egbeprmyNR‘:RfS foorhersmng®rY eloar &loy 2. 3- 2 4-, 2,5-, 2,6-,
5-difl

g g d?ghﬁoroplklenyfrog?‘en% 2p5e?féfa§jly f@&%tﬂtutb‘?d@%eﬂygroﬁﬁﬁhéﬁyﬂ 2, 4-

or 2,5-dini tropheﬂgﬂphém& ofsﬂcn, dlr]mmhbyniwm/l ,pﬁefahnlfamhﬁ cbh@hgmhenyl
3-am no- 4- 20 C I 0-4-chl aor o- -.am no-
5- chl or o- ngﬂg? oro hlem;%l%] 2- ri(.)i1 4, O et 1 anPho-

or  3-nit%o- Erklsﬂfbafiﬁrﬁtlﬁ§ﬂamflﬁ>(¥pr@mplal, 3bm aeitivdhersthy 2, 3pzopy?, 3, 5-
2,3,6- 2,4,6- 1§6p§oﬂy§ tr'Qﬂhﬂﬂpphenfiuorlne 2, 4&%ﬂdﬁ§§§hoxy8988¥£e

h | or enyl , I odo
421 aﬁanongagrﬁygmﬁyic ?@ y p Yy | propo>z/tYfl| R, bpeRbpheny)
2, 5-di fl uor o- Heiaybdmphenybyano 3 bmrﬂi-oG ﬂ%f@ﬁ%ﬂ&l&ﬂb{éthyl amino,
S luoro-a. nareoiy BAENy:  edhgfafissl ASRAERLIARIGEY diethylamino,
3-chl or 01%- aCEYamHD@hEﬁ§1+Y1 or pz.p@rmﬂnm{:lh-wll 4-chl or@@hﬁ@yémldo,

methylsulfonamido, ethylsulfonamido, propylsulfonamido,

butylsulfonamido, tert-butylsulfonamido, tert-
butylaminosulfonyl, dimethylsulfonamido,
phenylsulfonamido, methoxycarbonyl, carboxyl,
20 dimethylaminocarbonyl, phenylaminocarbonyl, acetyl,

propionyl, benzoyl, methylsulfonyl or phenylsulfonyl.
Ar’ is preferably unsubstituted phenyl or
naphthyl, furthermore preferably phenyl or naphthyl,
which is mono-, di- or trisubstituted, for example, by
25 methyl, ethyl, propyl, isopropyl, butyl, fluorine,
chlorine, bromine, hydroxyl, methoxy, ethoxy, propoxy,

butoxy, pentyloxy, hexyloxy, cyano, nitro,
trifluoromethyl, amino, methylamino, ethylamino,
dimethylamino, diethylamino, pyrrolidin-1-y1,
30 piperidin-1-y1, sulfonamido, methylsulfonamido,
ethylsulfonamido, propylsulfonamido, butylsulfonamido,
dimethylsulfonamido, phenvlsulfonamido, methoxy-

carbonyl, carboxyl, dimethylaminocarbonyl, phenylamino-
carbonyl, acetyl, propionyl, benzoyl, methylsulfonyl or

35 phenylsulfonyl. ,
Ar is particularly preferably, for example,
phenyl, naphthyl, biphenyl [sic]l, o-, m- or p-tolyl,
o-, m- or p—ethylphenyl, 0-, m- or p-propylphenyl, o-,
m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl,



At s’ preferably, for exanpl e, phenyl, naphthyl, o-, m or
p-tolyl, o-, m or p-ethylphenyl, o-, m or p-propyl phenyl, o-, m or

p-i sopropyl phenyl, 35 o-, m or p-tert-butyl phenyl, a-, m or
p- ~hydroxyphenyl, o-, m or p-nitropheny8,- o-, m or p- amnophenyl, o-,
m or p-(N-net hyI am no) phenyl, o-, m or p-(N nmethylam nocarbonyl)phenyl,
o-,, m or op- mcepmnmﬁmmyphenyl,mow p- net hpxypheaphenyd, , om, or

-9 - p-et hoxmphgeyb_anﬁnoﬁﬂel—g,rl pc{N Nadi gpt Byl(ﬁ”}ngﬁhg’l‘ﬁfﬁ%ho)ﬁh)en%ﬁ
8- ( N N_nf“ i hgl ??“‘?ﬁ(é%-r lz’g‘é{‘ﬁ%ﬁ A mebowl)l?hewl:p ¢t uoRopRENPE, o-
m 5 or p- broaﬁahgmyﬂophenyﬁ* - p- ﬁth??p@EméthOQ%?héﬁyPr o-, hen oT, 3
o et ] sl TR AR BNERL, o o B (8§ athet AT hnind) BREIVY, Y
2' - sul f anoyl - b phemy| o#- b~ (N, R-dié eyl ahihytatbbapbybhenPEnylo4- Y~ 0-,
metorspp£2¥re;§ Ly, BNt e epeiyr it PO- 57 (DPST ”n'y[ié')ﬂhﬁ”.y'
3-pyrrolyl, 1 1e’th1amlbp)Ehen]9rildam,yll;n-l-or 3prfiuovopbepylazal-y, , 4-
o5, OKaL0l oy, Bbrbmchen1SOGIOl Ml e pden e Sondingt ! rlzorhlcyi‘ll'ny?
furt hlefmleaéﬁg)e?/%?EBY}SU&fQHQmﬁﬂg Ebﬁ%ﬂ -4-3- 5luor9—%r Y sul famoyl -
tlrizaiol -1 . -B:pﬂény5 glyi1]- or 5- tﬂfm@idlz JN21z§rtDB@€H;§§Qifémo9i -5-yl,
oxadi azg|

1,2, 4-thiadia é%’nyj"o? ygl yl, O"Sil YH1 iﬁpg%ylﬂ yJOF 25 5prert 3'
or 4- pyri cllatthIWulﬁ@!maZlbybheﬁyl 4-Y13 0—4 m-5-qr 6p- Oﬁyfr01ﬂdﬂh¥ir - or.
5-isoi ndol yl f'phgnyl4 0l § b%92|n19310| (plperldlé'l yl)phenyi
7- benzopyraon {

15 furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-

20 chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-
5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-
dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl,
2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6- 2,4,6- or
3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-

25 hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-
4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-
bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-
methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-
acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-

30 methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-
dimethyl-4-chlorophenyl.

Ar’ is preferably, for example, rhenyl,
naphthyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl,

35 o-, m- or p-tert-butylphenyl, o-, m- or P-
hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or -
aminophenyl, o-, m- or P- (N-methylamino)phenyl, o-, m-
or p-(N-methylaminocarbonyl)phenyl, o—, m- oOor p-
acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or



25 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,

2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl,

4-, 5-, 6- or 7-benz- 2,1, 3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-

qui nolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoguwnolyl, 3-, 30 4-, 5-, 6-, 7-

or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nyp-e2hoxgphebv]l,6-9-,7- nBrcﬁ:ZPFMHnNeﬁimékhyaamﬂﬁb%phnmyﬂernDre
referably 1, 3-be od| Yo

Eenzothlaélazgl QE SQél%N b dimﬁggg%gﬁgé ?%§§§H§§’§§en¥9 f%

het erocycl i c P&di cel?'s(l\lz"ﬁf—wlsﬂjmﬁé?)ﬁémmal»l y oP-conpifet el yohydr pgdNalNed. Het

can thus a|30dQ%th§Qém§h6WEb% F@ 3-gll hydro-gi , p= %1uor6 h%h¥ﬂ5 f&rylnh
25d|hydr502 - uryl, - 10 -_tetrahydr

-3-furyl, ory %’hﬁ%&ﬂ}%ﬁ?ﬂylo t efratffir B-ghlgrophepyilend-. m- Yor

2, 3-di hydr o- 1py (mathyiaulfoﬂanﬁao?ﬁh@h&;lql yl, 2?]55%8?&&94 lsulfdmoyild-. -4-
or -5-pyrroly 3pyrr0| € ayro _

-4-i m dazol yI LiEﬁﬁhHiWaP’& - cl gX or 2 FN= geﬁ{}rQEBV}FuEfamoYl

t et rahydr o- 1- bipBengil - 44yﬂyraZIﬂﬁdulfbmbyIHHmphénﬂl 4-v%, -3/-NFtert-

24 pyri g?/l 4- 1b8t§1ég&?5{n8£}§ﬂ&8§eﬁgl ﬁ ?ﬁ%t’phol [ nyI OJEePrgﬁ ]érSE%dlnlg -3-
or -4- pyr%ylyl Eh&nhliloxanyl m- er3pdi(pineridin- Myldpheﬁ-y)ll hexahydr o- 1-,

-3- or -4- pyr|daz'ny|HeEeE§hwmﬁ¥e£§bly, for exaﬁple,ob— oé nyhg&g'ny
1-, 2- razinyl, 1,2, 3, 4-tetrahydro-1-, -2- 5-,

-6-, -7- or §3qglﬁ-’g§r§hle11y§ 31t @t‘ré’ﬁy(ﬁrmr‘ﬂﬁﬁlr b=, 23; 4= 40r 55-,
-6-, -7- or -Bmidagulpdlyli-2-3-3-,45- orb-5-gyr&oByB, 42d-|,hYQjLQo?.|:|+§enZ
[1,4] oxazi nyl o, fycthermone * 4 prefergbly 2, 3-methyl'epedi oxyppenyl
15 thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-
pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-vyl, 1,2,4-
triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
20 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-y1, 1,2,3-thiadiazol-4- or -5-y1, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-
indolyl, 4- or b5-isoindolyl, 1-, 2-, 4- or 5-
benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
25 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-,
4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-
quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-,
30 4-, 5-, 6-, 7- or 8-cimnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-,
7- or 8-2H-benzo[l,4]oxazinyl, furthermore preferably
1,3-benzodioxol-5-vyl, 1,4-benzodioxan-6-yl1, 2,1,3-
benzothiadiazol-4- or -5-yl1 or 2,1,3-benzoxadiazol-5-
35 vyl.
The heterocyclic radicals can also be partially or
completely hydrogenated.
Het can thus also be, for example, 2,3-dihydro-2-, -3-,
-4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl,



3, 4- iret hyl enedi oxyphenyl , 2, 3- et hyl enedi oxyphenyl ,

3, 4- et hyl enedi oxyphenyl , 3,4- (di fluoromet hyl enedi oxy)- 20 phenyl,
2, 3-di hydrobenzofuran-5- or 6-yl, 2,3-(2-oxo- nethylenedioxy)phenyl  or
alternatively 3, 4-di hydro- 2H 1, 5- benzadi exepi n- 6- or -7-yl, in

addition preferably 2, 3-di hydrobenzofuranyl or 2, 3-dihydro-2- _
oxof uranyl . 2Betrahydro-2Het o8 un@Mﬁnﬁylﬂed 108- dlﬁ&baan 4-§i1-, or

i ) e o SN L 2 gl e N o

SO err] NR[ er r FRFer®eq , —-5Sprredyila a%d$odlbﬁdboﬁy+,ox¢gen —Bbt -45 overy

articularly _gc b 1ior230 of 1 tetahSa¥b. 1
Fhlazolyl Pn?gggglbi [2,1 benzoth|adf%fuiqﬁw'oxafo% P pyr|dyl
i ndol yl, P pefFfdi @ 04/ H%#%ﬁ?%w%wz ﬁzxdftgsf'ﬁrerérabnz f ot 'ErxarréfeOl”H A,

cycl Ioal kyI Gﬂbepy}:azanly&\r- @tdhlajdﬂydrbd)?ﬂ) cuBar log pr@.gr fée%r?(l%%t ;rlqt mpﬂant 3;5
thyl, pro SQPr.opy u y I sobu
i-,yZ- b py ?h 3§8t 7 I B0~ é ~BYH %%f ip?oﬁyﬁ, etzahydsPopy| |
hexyl , 1-, 2 1-3- -@r,4—3et, hy44)<23,ny4-?] lloii:-—GJ:p?—r;.di{l?»Iil—Z 2+, 233-08r 43, 3-
di net hyl but yl _ . or t uty yl
nethyl%rop Y PPt %aﬁngl t%yfpfgpy%ub 4 mErphPiiny %FFHEPKQFBery|
further préf‘ePszlyél EX?Taré»’(Jaflrrplle4 dllpkanmionéi.ﬁyldltdxanlfﬂtyl -4-et b;tlr

|, b or_fhex a r
propyl, isoprogyli buedanyesril- or 4 &ci‘ﬁoaﬁﬁ‘fﬂ Lgotl ah %\aﬂ%ﬁgg cory

Rlerr] is pre erabf for exanple H A

particularly referaBFy H, thyPr'etmﬁ‘PXﬁ 1n¥%@prdby4 batyl , or

i sobutyl, SeCBbpipéraﬁlhﬁ%t butzhs @eﬂéifah dro21-9r 3%ﬂetg¥hggtyL4 1,1

1,2- or 2,2 di get hyl ropyl, 1 et yLpro exy _

4- nethylpentylgel 1-£ q, 2.7 1 é EX i3283 4-tetrahydro-1
-2-, -3-, —4— —5—, —6— —7— or —8 -isoquinolyl, 2-, 3—,

ol

5-, 6-, 7- or 8-3,4-dihydro-2H-benz [1,4]oxazinyl,
furthermore preferably 2,3-methylenedioxyphenyl,
3,4-methylenedioxyphenyl, _ 2,3-ethylenedioxyphenyl,

3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy) -
20 phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxo-
methylenedioxy)phenyl or alternatively 3,4-dihydro-

2H-1,5-benzodioxepin-6- or -7-v1, in addition
preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-
oxofuranyl.

25 Het is unsubstituted or mono-, di- or

trisubstituted by A, OR’, NR'R’’, NO,, CN, Hal, NR’COA,
NR’SO.A, COOR’, CO-NR'R”’, COR’, SO,NR'R”’, S(O)nA and/or
carbonyl oxygen.
Het is very particularly preferably, for
30 example, furvyl, thienyl, thiazolyl, imidazolyl,
[2,1,3]-benzothiadiazolyl, oxazolyl, pyridyl, indolyl,
piperidinyl or pyrrolidinyl.
R! is preferably, for example, H, A, cycloalkyl-
CHz- or Ar-CH;-, particularly preferably H, methyl,
35 ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl, pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2-
or 2,2-dimethylpropyl, l-ethylpropyl, hexyl, 1-, 2-, 3-
or 4-methylpenyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, l-ethyl-1-



di met hyl but yI , 1-  or 2- et hyl but yl , 1-ethyl -1 - met hyl propyl ,
1-ethyl-2-methyl propyl, 1,1,2- or 1,2,2- trimethylpropyl, furthernore
preferably, for exanple, trifluoronethyl. His very particularly preferred.
15 R3 is preferably, for exanpl@l H Ar, Het, phenyl, napht hyl
or bi phenyl sic], whi ch IS substituted by -C(=NH)-NH2  which
can also Bethwiorobyili t ut-esthyl ~Toiety 16k | lﬁgxzm Cdr.k(lzlr::L,lzy IglﬁZ) ,
conventi onal e N : :
or [err] Eﬂﬂ@tﬁ&@b@%\i gfgyelg?gﬂ?og?t :ﬁc%far]lf\h)’ p¥ ef éfroéfbl exag 8&

exanpl e, 25 Hrifheayrmeshydy| Hnape :orebhﬁﬂaenwrf{mr]o] m,hpcrbpyi,

nnnosubstltutbdt?!,Nﬁaﬁﬁ&Qrbk he® 1pa§nwbryn%@&&H£hr@'ﬂ@ &E%E@
which is SrSrL'bSt'tUted @%% err HN[ err] err]

[err] Rert] is prefe ab’r?r p? re A, eﬁ‘i"‘mpil-ﬁt H A ¢yclogikyhenyl ,
napht hyl or bCHfrermr AsiC;-, V\hré:d‘yIﬁaﬁtli)éthA%éﬂlﬁdpreﬁérablﬁ(HNF%eE'Hg'l whi ch
ggﬂvén?: zﬁal am f)%?ég f\ljé%%P FYESA%IFYC} [ =hg§PY _err?&‘&yhzer
(NH err])[er r]:erbrb{léyi} pentyl, 1-, 2- or 3{metHyBdutyl velylpartigularly
preferably, for examBlifieth1BroBReNYh -t rofiAP L, O £iphenyl 5[ sicl,
WTCN TS 10 or 4-methylpentyl, 1,1-, 1,2-, 1,3, 2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, l-ethyl-1-
methylpropyl, l-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-
trimethylpropyl, furthermore preferably, for example,
trifluoromethyl. H is very particularly preferred.
15 R} is preferably, for example, H, Ar, Het,
phenyl, naphthyl or biphenyl [sic], which is
substituted by ~C (=NH) -NH, which can also be
monosubstituted by -COA, Ar-CH,-CO-, COOA, OH or by a-
conventional amino protective group,
20 -NH-C (=NH) -NHz, -CO-N=C (NH3) 2,

N
{\(/N‘o {\(/ 0
or —
HN N
CH,
R is very particularly preferably, for example,

25 H, phenyl, phenyl, naphthyl or biphenyl [sic], which is
monosubstituted by NH,SO,-,

or phenyl, mnaphthyl or biphenyl [sic], which is
substituted by -C(=NH)-NH,

{ /N‘o { /N\
\Hg or \E__
30 CH, .

R? is preferably, for example, H, Ar, Het,



nmondsubstituted by NH err]SQerr]-, or phenyl, naphthyl or biphenyl [sic],
which is substituted by -C(=NH)-NH2 [err] [err] [err] 15 6
6" Rlerr], Rerr] are in each case independently of one another preferably,
for exanple, H, nethyl, ethyl, propyl,-bi2y+ or benzyl, very particularly
preferably 20 H, nethyl, ethyl, propyl or butyl. Rerr], Rerr] are in
each case indepengbehyy, of naphtinydt hevr preiphebyy, fledcdxanpiteicH, #et hyl
et hyl or -propylll Syf{uﬁg&rtlﬁyl arl_&(glfﬁﬁ;e bly Hidh Y &g |naf§5h cgse

ano n, ere n

i ndependent |y of “one” 2! her pre efa §/ for exanple, (CH2
i s very partinenesihspieneedbby 0-CRA L. AThEHe0FPoun&908f 1P PBr Y a1 can

have one or nosEvERtiGhatedhifs BREtEbeibogeogpcUr N various

stereoisoneric forms. The fornula_ | jncludes all these 30 forns.

Accor di ngPy, ~NHTGENH) Nyt i dP-N5@iNH2dg:  in particular to those
conpounds of the formula | in which at | east one of the radicals nentioned
has one of th -N13 - prefeyred ani ngs i ndi cated above. Sone preferred
groups of congO"uail;é C@ be expke b@the foll owi ng subformulae la to le,
whi ch correspond 8o tlie foigpla | and A n which the radicals not designated
in greater 5 deHiNt—Rave the nea {ndicated in the formula I, but in
which in la Rerr], err] in each (gpﬁe I ndependently of one anot her

is [sic] Hor A

R® is very particularly preferably, for example,

10 H, phenyl, phenyl, naphthyl or biphenyl [sic], which is
monosubstituted by NH,S0:-,

or phenyl, naphthyl or biphenyl [sic], which is
substituted by -C(=NH)-NH;

{ /N‘ t~¢ 0
PO

15 O CH3 .

R®, R® are in each case independently of one
another preferably, for example, H, methyl, ethyl,
propyl, butyl or benzyl, very particularly preferably

20 H, methyl, ethyl, propyvl or butyl.

R’, R” are in each case independently of one
another preferably, for example, H, methyvl, ethyl or
propyl, very particularly preferably H.

X, Y are in each case independently of omne

25 another preferably, for example, (CH;)n,, where n is very
particularly preferably 0 or 1.

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

30 forms.

Accordingly, the invention relates in
particular to those compounds of the formula I in which
at least one of the radicals mentioned has one of the



X

10 in 1b Rlerr], Rlerr] in each case independently of one another
is. [sic] H A or Rerr], where at |east one of the two radicals is
Rlerr], Rerr] i s phenyl, naphthyl or biphenyl [sic], which is
substituted by -C(=NH)-NH2 which 15 - 13 - can also be -

nmonosubstituted by
a convent i onabrafensvegdr omeamiivngsyr cupdicatted( a]bt)ve NH2Som€O [s!r@(lerl&)ea, or

[err] 20 -
is A Rerr]
one' 25

- COA,

rr
groups of compTund c[a?A kle e ﬁessed by n‘g{épengg
subformulaeal;gt o

Ar- (CHerr])[err]-CO, COOA, OH  or

err i n case

by

1ngR[ err]

% [vigh WOWGWOW ei’—@] themér-‘»@maﬂal éast
one of the t\l\éndadiriiaknmllcﬁl Rehe RYadicd Bs pﬂ%r&yleﬁesféﬂgﬁgdl ¥ Bi-egeay

case

[ s, subs uted b H) - NH2 whi ch can al so
hglng]sub\é\?l ut 88 ﬁu %@4’( g‘ %‘eaqlng 1nd1catqg -in (ﬂP%rf‘PFIP’él@] Igoput
COOA, OH on whlbgzh a conventional amno protective group, -NHC (=NH)
-NH2, - CO N=C (NH2) 2, - 14 - [err] or [err] [err] in Id
R[err] is A R[err] is H 5 Rlerr] Rlerr] in each

i ndependent | yino¥a onB tariit hén i eddcth c] cHseAr mdé&pendénther efat baast one

of the two radicals is Rerr
which is substijuted
10 1in Ib R, R

[sic],

15

20

25

30

in Ic

each case independently of one
another is [sic] H, Ar or R®, where at
least one of the two radicals is R>,
is phenyl, naphthyl or biphenyl [sic],
which is substituted by -C(=NH)-NH, which
can also be monosubstituted by -COA,
Ar- (CH;),-CO-, Co0a, OH or by a
conventional amino protective group,
-NH-C (=NH) -NHz, -CO-N=C(NH;) 2,

N, N.
Mo L e
HN

0 CH,

.
s

is A,

is H,

in each case independently of one
another is [sic] H, Ar or R®, where at
least one of the two radicals is RS,

is phenyl, naphthyl or biphenyl [sic] ;
which is substituted by -C(=NH)-NH, which
can also be monosubstituted by -COA,
Ar- (CHy) ,-CO-, cooa, OH or by a
conventional amino protective group,
-NH-C (=NH) -NH;, -CO-N=C (NH;),,

% E%@E I}Eif I{Iﬁﬁhj\hahﬁgyh napht hyl or bi phenyl



A2

10 ' can also be nonosubstituted by -COA Ar-
(CHerr])[err]-CO, CQOQA, OH or by a conventional am no
protective group, -NHC (=NH) -NH2, -CON=C (NHerr])[err], or [err]

[err] 15 A is alkyl having 1-6 C ataas- X, Y in each case

i ndependently of one another is [sic] (CHerr])[err]; 20 in le R err]
is"A Rerr] is H, R[errL{rR[erN] in ea({ i ndependently of one
another is [sic] H Ar or RerrifY” w@re at_leasf o of the two radicals is
Rlerr] 25 R err] H henyl ,r nap | or biphenyl [sic]
whi ch is substituted by -C(=NH)-NH2 [err] [err] CH- 15 - A IS

bi phenyl [ sic] whi ch i ¥ nmonosubsti t ut e(ﬁiby
SJerr]NRerr]Rerr], [err] [err] R, R in each case independently of
one another is [sic] Hor A 5 A is alkyl having 1-6 C

atons, X, Y ipnIdeacR' caseisi Adependently of one another is [sic]
(CHerr])[err]. The cgzrpoundgsoh’the formula | and also the 10 starting
substances for their 5epa{)at_| on are otherw se_ prepared b{ nmet hods known
per se, stth as are d8scrRbednin earh| | C&ss ur engepgndentivie sifandane wor ks

such as Houben-Weyl, Methodegndeheer gadi $shen Eeme LMetgodsihere at
least one of the two radicals is R®,

R® is phenyl, naphthyl or biphenyl [sic],
_ which is substituted by -C(=NH)-NH, which
10 can also be monosubstituted by -COA,

Ar- (CH3),-CO-, COO0A, OH or by a
conventional amino protective group,
-NH-C (=NH) -NH,;, -CO-N=C (NH3) 2,

N
Mo o
O
or _
HN N—<
15 O R,
A is alkyl having 1-6 C atoms,

X, ¥ in each —case independently of one

another is [sic] (CHy)n;
20 in Ie R! is A,

R? is H,

R}, R! in each case independently of one
another is [sic] H, Ar or R®, where at
least one of the two radicals is R®,

25 R’ is phenyl, naphthyl or biphenyl [sic]
which is substituted by -C(=NH)-NH, or

{\(/N~ o
\=

CH,

’



of Ofgani'c Chemi stry], Georg-Thiene-Verlag, Stuttgart), 15 nanmely under
reaction conditions which are known and suitable for the reactions
mentioned. In this case, use can also be made of variants which are known
per se, but not nentioned here in greatensdetail. The starting substances
can, if desired, also 20 be fornmed in situ, such that they are not _

i solated fromthe rea@ on mist ur e, bbhphengiredi at esict eact e,thifctht her its0 gi ve

the conpounds of the formula,l can preferably
be obtained by Iliber at| ng %orrpou%g1 #Q%ﬁ:eﬁ 5 &Jéﬁ%% 6m 25 one of their

functional derivative® byRiréati ngaeint h cassol vdhdepagdenthydr ogenolopsi ng

agent. Preferred starting subsi2Rhees ifs0s3dved yﬁl ,or hydrogenol ysis are
t hose whic g otherwi se_correspond_to_the fornula [, But instead of one or

nore free 3am no 30 an® or .hydfoR}kYdr B&YINEo A4 ﬁ: &59MSspondi ng pr ot ect ed
anmi no and/ or hydroxyl Xgrquslnpreé@élabl wds%@semﬂéﬁanaaﬁt@?d £ anoHteatolm
which is linked to an N atom_car an a ective group, in particular
t hose which instead of an HN 8?5% céﬁrg‘S&fE] (%ﬁ ®oup, in which R 35 is
an am no protective group, and/or those which instead of the H atomof a

hydr oxyl group carry y %% t | ar tho &\}l ch
correspond to the for%1 d‘f Jnf&gén)s'?’gad%ﬁ to 1?%1%1]%
group - CAGR', starkingh SRbsténézeﬁycﬁogxwhq;rzotmmneaigxm par@r etberwise

starting subsbaeﬁs§ear gah{é‘%hb@l% Wiﬂf gler i yal V§§1ar é%QEera? of

converted into correspondi ng .am d i no conmpounds. i on of

the am di no g?"auﬁhler o]rﬁ‘??]%"’"'dk%ﬁil b909e igerthmt phandasd W@éksclﬁéﬁﬂ’edas[ sic],

for Houben-Weyl, Methoden der organischen Chemie [Methods
of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),
15 namely under reaction conditions which are known and
suitable for the reactions mentioned. In this case, use
can also be made of variants which are known per se,

but not mentioned here in greater detail.

The starting substances can, if desired, also

20 be formed in situ, such that they are not isolated from
the reaction mixture, but immediately reacted further
to give the compounds of the formula I.

Compounds of the formula I can preferably be

obtained by liberating compounds of the formula I from
25 omne of their functional derivatives by treating with a
solvolysing or hydrogenolysing agent.

Preferred starting substances for solvolysis or
hydrogenolysis are those which otherwise correspond to
the formula I, but instead of one or more free amino

30 and/or hydroxyl groups contain corresponding protected
amino and/or hydroxyl groups, preferably those which
instead of an H atom which is linked to an N atom carry
an amino protective group, in particular those which
instead of an HN group carry an R’-N group, in which R’

35 is an amino protective group, and/or those which
instead of the H atom of a hydroxyl group carry a
hydroxyl protective group, e.g. those which correspond
to the formula I, but instead of a group -COOH carry a



exanpl e,"by treating with hydrogen in the presence of a catal yst (e.g.
wat er - noi st Raney nickel). Suitable 10 solvents are those indicated
below, in particular alcohols such as nethanol or ethanol, organic acids
such as acetic acid or propionic acid er1gixtures thereof. As a rule, the
hydr ogenol ysis is carried out at tenperatures between approximately 0 and
100[err] and gfoupr esGOORS, ivetwkdch RPproxi nat dlyfiroxyl ppdtec2@@ebar,
preferably atgggﬁé(}[err] (roomtenperature) and 1-10 bar. The oxadi azol e
gr oup S I nt roduced, for exanple, by reaction of the cyano conpounds
wi th hydroxyl BreRerand re@ntiors wsuhsphosgenareli allkpl tde ozaBbmapde

chloroformc geridgtllves, e®h&th call N peCar Rgaykdibf dazgig or tﬂget I C
anhydride._ A nunber of - identical or different - protected am no and/ or

hydr oxyl gr oupSTESHPArddngeapiadant cPAPPRBdSnl ecul e of the starting

substance. If 25 theThéotEMéﬁeecbigjxpugi ptél@éella&ni{%{ieldljléf?ﬁﬁntfxfdn@rmege
ther, in mapny.cases they can he renpve el ectjvely. e expression

?Q?n' ngrprgPeC?ﬁcéglﬁ?Bgﬁ" RS y Eﬁvanﬁ?ﬁd Fé?ﬁ’f’ég t&ﬁr’gups hRFch are

sui tabl e for examptei nhy(ktoeabiogkwigh i’hydbafugm giﬁlmutghéippr%s@m:@hem gal
tions, bu ' areg_easily _renn a e S| chenjc

igggt : on has %%%\%i%%r:ri Zg'gdt é"{at%{}ﬁ\é@qﬁ%si tﬁlaglrt]eé;i N eein'ﬁl ecgﬁlg{?a%ﬁi cal

groups oft® hi sotypetar earen pheseculimdiaatadhsthelaved oinsubstticuddracyl,

aryl, aral koxymeshyls orsdidl e Reth8h8¥PSor SidiGdde aglrggnﬁrcm g6l gye

groups are renmoved after the desired reaction (or reaction sequence), their
nature and si3%Rs % hASHSEE uRGHd | ©F ; PROREPBAC t RE3E havi nglxtroesin
particul ar 1-8hefeafomisare pubéer ke HErSyPiESes D8 18CWHarF i ol t0 be
- 17 - at temperatures between approximately 0 and 100° and
15 pressures between approximately 1 and 200 bar,
preferably at 20-30° (room temperature) and 1-10 bar.

The oxadiazole group is introduced, for
example, by reaction of the c¢yano compounds with
hydroxylamine and reaction with phosgene, dialkyl

20 carbonate, chloroformic acid ester, N,N’-
carbonyldiimidazole or acetic anhydride.

A number of - identical or different -
protected amino and/or hydroxyl groups can also be
present in the molecule of the starting substance. If

25 the protective groups present are different from one
another, in many 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

30 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, in particular, unsubstituted or
substituted acyl, aryl, aralkoxymethyl or aralkyl

35 groups. Since the amino protective groups are removed
after the desired reaction (or reaction sequence),
their nature and size is otherwise uncritical; however,
those having 1-20, in particular 1-8, C atoms are
preferred. The expression “acyl group” is to be



intefprefed in the wi dest sense in connection with the present process. It

i ncludes acyl groups derived fromaliphatic, aral i phati c, aromatic or
heterocyclic carboxylic acids or sulphonic acids and also, in5
parti cul ar, al koxycar bonyl , aryl exygarbonyl and especially

ar al koxycarbonyl groups. Exanples of acyl groups of this type are
al kanoyl suchntespratetlylin prlopi whdiest bengeylin enmmzﬁﬁmgm.$$uhhgéfb

henyl acet yl S%Q%ég% enzpyl; y 200 u as
ECA g alkoxycaré%)éht 2 aée 5&§%§r%d% oxycar%d%ﬁl% ©

2,2, 2- tr|chIoﬁéé?hé%}éarboﬁyﬁllphaBGQ (teﬁfomaﬁyboxy@arbohyt?rocycllc

2-i odoet hoxycarpBBY1 18" akleylaaxy car bcgm photicd @éld@Zané Caigeben axy”)
4- met hoxybenz Isulfonyl such as 15 Preferred

| ox rbonyl ,
am no prot ctP% ¥833§ rare ngggk Pnyémd |naéﬁépﬁyﬁﬁréBzyannc?néenzyl
(hei 1 functi opab o’ 4411 ERtcl o bose Bl - Gependl E’QE’%E‘@%]{]? Drorective
their functiopal deriyatiyes_is,pgss -
group used - & g® using 2 Elgtrsﬁﬁ acfs, ggggBPX t | §U68 n§STFACEFY L,
perchloric acpd¢pbqnyétsdbu6ynglotMmalkammgulnnnganas aphdﬁy$ucét9$
hydrochloric gghd; Cléﬁgﬂfg HedGio (ﬁfogg%gggamé%y¥% ano |dﬁcﬁuch as

trichl oroacetic fonic suc S’ben .
p-t ol uenédll f ®fi c BRA; acﬁiLkOFfIéCé}ﬁké?sréﬂce Sucin adeit |mﬂahoxrlearbenifikent i s

possi bl e, butepRbxpL¥RNENPEGESSABY, §Ut£§éhfok8§¥:ho§9h¥§ﬂbﬁy§re pfﬁééfab' y
[ ? boxyl i ¢ acids such acetic , et hers

, f
ngﬁnlcas ?;t? ng ﬁ?ﬁgiﬂxy arognrythne, amdes2 %ﬂéﬂet%gxygmmboaﬁl
hal ogenat ed haﬂabkﬁlbﬂyearbdﬁ%laSsdthh! @soncshane“carﬁoﬁdﬂtéxpn) al S@E n
I hol |, et han or 1S ano wat e
Mot es - ormEEnaEbIBRe 1 oRl 1ERBen Ol | oRBRO S o utprl By Ty Saranhe. TrA
i's prefeﬂéblyMUEedPrﬂfexceésamnnbopmota¢¢ﬁwbomnmhp£:ﬂ?efnﬂqfnmd MB&gent
perchl oric aghd shnaadliesoh O, Okmod, b&hib? Phi8F°khE geLeyqnd 70%

strength erchlorlc acl d
' g P The liberation of the compounds of the formula

I from their functional derivatives is possible -
depending on the protective group used - e.g. using
20 strong acids, expediently using TFA or perchloric acid,
but also using other strong inorganic acids such as
hydrochloric acid or sulfuric acid, strong organic
carboxylic acids such as trichloroacetic acid or
sulfonic acids such as benzene- or p-toluenesulfonic
25 acid. The presence of an additional inert solvent is
possible, but not always necessary. Suitable inert
solvents are preferably organic, for example carboxylic
acids such as acetic acid, ethers such as
tetrahydrofﬁran or dioxane, amides such as DMF,
30 halogenated hydrocarbons such as dichloromethane, in
addition also alcohols such as methanol, ethanol or
isopropanol, and also water. Mixtures of the
abovementioned solvents are additionally suitable. TFA
is preferably used in excess without addition of a
35 further solvent, perchloric acid in the form of a
mixture of acetic acid and 70% strength perchloric acid
in the ratio 9:1. The reaction temperatures for the

cleavage are expediently between approximately 0 and



inthe ratio 9:1. The reaction tenperatures for the cleavage are o
expedi ently between approxi mately 0 and - 18 - approximately 50, it is
preferably carried out between 15 and 30[err] (roomtenperature). The
groups BOC, OBut and Mr can, for exanpl @8 preferably be cleaved using TFA
I n dichloronethane or 5 wusing approximately 3 to 5N HCL in di oxane at
15-30[err], thppEMImgtedy &g idn bpposfewslkly Satpis8%outr begtieen

sol ution ofd I n &9 r piperidine in DMF at
15-30[err]. gEgg}eingpbt Sggl ﬁy%%%@glﬁeepr otective groups 10 (e.g. CBZ,

benzyl or the rel easeTHP FrOURE BXo gPBUp PREMMu® @adi 25l @Xéélpllﬁat ive),

can be rermvegrefféﬁsagagrrmee cméaiqéaatdgmagm tiip hy el ngéhl&éz{?@tﬂéﬁée%e of a
cat al yst (i g. of a nobl e netal %al yst__such_as palladium expe |entIy
u

a support cHSéggczfrpr?d:r?f‘l“ﬁe]% abPe 2261 Feht %nhé*lé”%réet%‘bs Sradeat ed
above, in pathecEMac, gfrmupexmmﬁga aralacpmfﬂuslxﬁaméllﬁss mebhengl sekepblanol or

' I d,out
Ferpor at Ur 65 DR REERIaSHr oS ARG g ar LS BYT BT TS A PpPEsiarae
bet ween 20 apprDMFnatellﬁ -308nd 200 bar, pr eferably at 20- 30[err] and 1-10
bar. Hydrogenolysis of E}Sggﬁ%lg‘iz%gli? rle%%x'réﬁ?fé’sl nsttgeé:d:l% e§§ Sén)on S

to 10% Pd/C in net hano usin of h on
Pd/ C i n et hah8F2PVEBR, Jeprmaykrpy. the release osuutmbmnlcﬂmtgrgopvents

are, for exagphe idydoeeaiBeBdesUddrBeatiBraNe, 26! rebeynRing, Bgpzene,

t ol uene or xylene;_chlorinated. hydraqc such as trichl or oet hyl ene,
1, 2-di chl orog?ﬁﬁﬂgle' By treating f"’é‘tt?’agmdz?qu’éq iR (£he RFSFRRES| BEndene,

chl orof orm ocaB@lydtchierguet bfinea nAbbhEOl BetsUChcasaM@tbanghch ehBanol ,
palladium, expediently on a support such as carbon).

15 Suitable solvents here are those indicated above, in
particular, for example, alcohols such as methanol or
ethanol or amides such as DMF. As a rule, the
hydrogenolysis is carried out at temperatures between
approximately 0 and 100° and pressures between

20 approximately 1 and 200 bar, preferably at 20-30° and
1-10 bar. Hydrogenolysis of the CBZ group is readily
possible, for example, on 5 to 10% P4/C in methanol or
using ammonium formate (instead of hydrogen) on P4/C in
methanol/DMF at 20-30°.

25 Suitable inert solvents are, for example,
hydrocarbons such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons such as
trichloroethylene, 1l,2-dichloroethane, carbon
tetrachloride, trifluoromethylbenzene, chloroform or

300 dichloromethane; alcohols such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol;
ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers such as
ethylene glycol monomethyl or monoethyl ether (methyl

35 glycol or ethyl glycol), ethylene glycol dimethyl ether
(diglyme); ketones such as acetone or butanone; amides
such as acetamide, dimethylacetamide, N-
methylpyrrolidone (NMP) or dimethylformamide (DMF);
nitriles such as acetonitrile; sulfoxides such as



isopﬁopaﬁol, n- propanol , n-butanol or tert-butanol; ethers such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers
such as et hyl ene glycol nononethyl or nonoethyl ether (methyl 35 glycol or
ethyl glycol), ethylene glycol dinethyl adher (diglyne); ketones such as
acetone or butanone; am des such as acet am de,

di et hyl acet adiigethyl sulfosdey| (BMSQ) i doaeb¢hVB) sal fddeet bprboxyddicde
(DMF); nitril sguch ac nigrile. s Xi des . AS .= .19 - . di et hyl
sul f oxi de (Dﬁ/%é)a;g car (})ln |s(s)ulééfc_¥l§c ca%%%yl‘?% aélggglgucﬁcég’foprﬁtgoaci d
or acetic aci §OMRPUREScAFYBUNRS BiENomethaneomst aherobenzenebegsters
esters such aguehhyhsacstBy® OfcHEAtdr &Sr Ofmiti&; S VRIE S e ”%BE'VQP%Q- The
bi phenyl-%ﬁ(jierr_&NHLerr] [sic] group is preferably enployed in the form of
its tert-but yleHELPPEHive. The tert-butyl group is removed, for exanpl e,
usi pg TEIA with O(rjd' w:[[‘hboul?ipndﬂjzlli-sosz [ﬁ:cilc]i w?up s?giggygféga}oly A
preferably wi i t.i Qn a sm maynt of anisole (1- 0 vol une) .
cyano group iéﬂggﬁggfit e ﬂ:rﬁeo g?nnﬁrﬁ)gi A SgriothF TR ER cEPBhVRF ,e'fg‘ﬁe
exanpl e, hydr brykabibhglangirsubs ciguie memosedct | Bor ofextdrep e hy disdnganrdane
using 15 hyd ninH the. nce . 2s cat al yst ch .as for,_exanpl e,

Pd/ C. For the%grgglpar(g;t i oﬁjtg?l%gﬁ am |Jr'1€1(?) tr??fo%r{rul é%er(te. g.soi eIglEphenyl
nonosubstli® ut BEebgrabixHpiNgtp ) addhkbem aofark afmalbe amdted tof aanisplke. The
addition is 2Q1-ppefByabbyusayried out in several stages in that, in a
manner known per se, a) the nitrile is converted, usi_n% H2S, into _a

t hi oami de, which is cBnVEYIRY EFMP an-2l I6eLTEhgdmto eaf. amfinent o
the correspongrogp by reaction with, for example, hydroxylamine and

subsequent reduction of the N-hydroxyamidine using
15 Thydrogen in the presence of a catalyst such as, for
example, Pd/C.
For the preparation of an amidine of the formula I
(e.g. Ar = phenyl monosubstituted by C(=NH)-NH,),
ammonia can also be added to a nitrile. The addition is
20 preferably carried out in several stages in that, in a
manner known per se, a) the nitrile is converted, using
HzS, into a thiocamide, which is converted using an
alkylating agent, e.g. CH3I, into the corresponding
S-alkylimidothio ester, which for its part reacts with
25 NH3; to give the amidine, b) the nitrile is converted
using an alcohol, e.g. ethanol, in the presence of HC1
into the corresponding imido ester and this is treated
with ammonia, or c¢) the nitrile is reacted with 1lithium
bis(trimethylsilyl)amide and the product is then
30 hydrolysed.

The radical -X-R® is introduced into the
pyrazolone system, where X = CH,, for example, by
reaction of compounds of the formula II

Ve

R4
Y

R? WQ i

/ H
R?



S-al kylimidothio ester, which for its part reacts with 25 NH3 to give the
am dine, b) the nitrile is converted using an alcohol, e.g. ethanol, in the
presence of HCL into the corresponding imdo ester and this is treated with
anmoni a, or c¢) the nitrile is reacted w @0 H thiumbis(trinmethylsilyl)am de
and the product is then 30 hydrolysed. The radical -X-R3 is

i ntroduced i Anowhikdh p§r.aRA arel BYsienpachhemse )éx:e Ct12<psef eadiexdrpl e,

by reaction o d f faor I é&f

[err] [err] [éf% egg * Ciggm E W%Ch % err err]an(% gach
case are thosBapadi Ilﬁe%%mdilﬁél?éteﬁalm 1Cl\mmhlar evmzh al kpnpoablde and
Y has the neaafnghbngbgﬁqhgg Ryt aim 1, with a conpound of the fornula Il

5 Rerr]-CHerr]- I'I'l. In the compounds of the formula I,
Rlerr] is radi caI which is not al kyl atable according to Caim1l1, 10 such
as, for exanple, a phenyl radical subsitceted by IIT.

5-net hyl [ 1, 2, 4] oxadi azol -3-yl and in which L is d, Br, | or a free or
reactive functionally nodified OH group. L is preferably d, Br, | or a

reactive nodified CH @nOLtphesucbmpsunﬂsr «kathke, fCﬂf]hlLﬂSH}YEIg? Ristag, gan 15
I m dazolide o s | V] t er.a

nmet hyl sul fony%ogk S %?ly c€< oégg%iag g\l/lgnéccé’&%ngc tt }‘r%lm 1
(preferadi® puehylas., (ﬁorpexgmp}psma(p@¢@xy)rad1ca1 substituted by

5-methyl[1l,2,4]oxadiazol-3-yl and in which L is Cl, Br,
I or a free or reactive functionally modified OH group.
L is preferably Cl, Br, I or a reactive modified OH
group such as, for example, an activated ester, an

15 imidazolide or alkylsulfonyloxy having 1-6 C atoms
(preferably methylsulfonyloxy) or arylsulfonyloxy
having 6-10 C atoms (preferably phenyl- or p-
tolylsulfonyloxy) .

The pyrazolone ring system is synthesized

20 according to known methods by reaction of a suitable B-
keto ester with hydrazine or a hydrazine derivative.

It 1is additionally 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®

25 and/or R into one or more radicals R', R?, R® and/or R%,
for example, 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 give amino groups.

30 Esters can be hydrolysed, for example, using
acetic acid or using NaOH or KOH in water, water-THF or
water-dioxane at tempefatures between 0 and 100°.

In addition, free amino groups can be acylated
in a customary manner using an acid chloride or

35 anhydride or alkylated wusing an unsubstituted or
substituted alkyl halide, expediently in an inert
solvent such as dichloromethane or THF and/or in the
presence of a base such as triethylamine or pyridine at
temperatures between -60 and +30°.



The pyrazol one ring systemis synthesized 20 according to known methods by
reaction of a suitable [err]- keto ester with hydrazine or a hydrazine
derivative. It is additionally possible to convert a conpound of the
formula I into another conmpound of the-fzxrmula |I by converting one or nore
radicals Rl, R2, R3 25 and/or R err] into one or nore radicals Rerr],
Rlerr], Rerr] and/ orA Rpase] off cthexfopinelabyl atgmh abengomveartiato grioap or

reduct ng i {rehdr BUBRGLLOLAEXATRh €l RYHEOTENAL | Ao Ratenctlekek T

Pd-carbon in an i nert ‘sol vent such as net an or et I've am no
groups. 30 example byt gleacidwrhechygauliysdgnt fapounthpPé, tl”@slwgcetlc

acid or using NaQHE oEnKOEL-18 YA 8h, iWRYe sHRvedt RIE! 4l Q@A and

t enper at ures betvveen 0 and 100[err]. In addition,_ free am no groups, can be
acyl ated Pn FSURESBIRRY BARITalEiony aRcidsd WREShI (R er BEFGHIARTHE or
al kyl at ed US'sﬁthﬂibl@SUﬂéfl t ghed Ofestbsbht Uked aldndsdhahittiesh expestignt |y

in an inert Ivent suc dichl o t hane .or THF and/or .in the presence
of a base su asslq]rc?%’t‘?ﬁ/fg% ﬁSCSPEﬁgﬁFdisﬁ‘g'tft‘ t ratbr € IR €60 and
+30[err]. to 2113e A inaseramii hacﬁdsr,ml e.b.casubfurbaveattd, i mioctihe

t ed d, I f
associ at ed ac]d addil)Q0, 5l Uskag.anaghd .o d Ob AR e Ry, Teaghi of O

equi val ent annu n € acid an i ner vent such as
et hanol aAd Eh}sdmi@cpmm: eva&surcht i onphpz@m@rwﬂ ch araédgarti %‘Gu*t]arl y &%l t abl e

for this reacd o MESIROSE: Wiseh gy | e'QuPPé{ﬁiE?' ogacqaily ancepiapi € Rl ts.
Thus, it is possible to use ingrganic acid ag.l@rh furic acid, nitric

aci d, hydr ohR5RHS ds2SieH aslﬁydpéEﬁFLSPP-éram atd-C hy @R S/

aci d, phowlgqlau@md%romas&m oflS HEORIOSPDF | C mAwdd, or

sul fam ¢ aM(%lybagacaggr oxyllc, sulfonic or sulfuric acids, e.g.

15 formic acid, acetic acid, propionic acid, pivalic acid,

diethylacetic acid, malonic acid, succinic acid,

pimelic acid, fumaric acid, maleic acid, lactic acid,

tartaric acid, malic acid, citric acid, gluconic acid,

ascorbic acid, nicotinic acid, isonicotinic acid,

20 methane- or ethanesulfonic acid, ethanedisulfonic acid,

2-hydroxyethanesulfonic acid, benzenesulfonic acid,

p-toluenesulfonic acid, naphthalenemono- and

-disulfonic acids, laurylsulfuric acid. Salts with

physiologically unacceptable acids, e.g. picrates, can

25 be used for the isolation and/or purification of the
compounds of the formula I.

On the other hand, compounds of the formula I
can be converted using bases (e.g. sodium or potassium
hydroxide or carbonate) into the corresponding metal

30 salts, in particular alkali metal or alkaline earth
metal salts, or into the corresponding ammonium salts.
Physiologically acceptable organic bases, such as, for
example, ethanolamine, can also be used.

On account of their wmolecular structure,

35 compounds of the formula I according to the invention
can be chiral and can correspondingly occur in various
enantiomeric forms. They can therefore be present in

racemic or in optically active form.



orgahic acids, in particular aliphatic, alicyclic, araliphatic, aromatic

or het erocyclic nono- or pol ybasic carboxylic, sulfonic or sulfuric
acids, e.g. 15 formc acid, acetic acid, propionic acid, pivalic acid,
di et hyl acetic acid, mal onic acid, - ®uceinic acid, pinelic acid,

fumaric acid, naleic acid, lactic acid, tartaric acid, malic acid, citric
aci d, gluconic acid, sioesbi c¢heaci pharmacetitiical adakivitgoni oditi nilee acid,

goh met hane- roa{c%%\?@ syl fonige agid, sgglﬂggggkﬁx&r&onjﬁ a‘Edllxg GO ounds :
- hydr oxyet hanesul' 1 oni ¢ acid, benzenesultoni € aci d, “p-toluenesul fonic
aci d, naptdedingonee the amventikonf orere a@iE8er] auryl sy urbe acid.

Salts wih Pryslalag &akby dhacorp! 8hbAcabhiles © th Pheka! easdii dpe be

used for the 1solation and/or purification o he conpounds of the formula

| . On theSot HeMaan@rodysoudtls Se hevedr nita LndarmsdicdiRfer €88 RS ng

bases (e.g. squbadadd Pahdesi eRaRYdoRsEde WoRkenbedat &y | BhemiB81 or
Rt IR TR A e KL 3. B A
Physi ol ogi caldst ame epterb| @mpl gyed cadaswsh snicthassyhtheskanpl e,

ctructure, 35 sompouiths BE {HESForl Ao SSor AP (HETIRAATIFE can be
chiral ah@ careorfespedhdi fydm other maxtareoubvenaewicdhon c vidhrs.amThey
g@” t heref or &ﬂ&éﬁﬁ?ﬂ%éﬂlee"@‘c%@sm%n@ Qﬁéth?“ | YupChh¥E FULBiving 22 -
ince the pharnmaceudtical_ activit 0 the racemates or of the

st er eoi soner@Qﬁn'%%eaESWp(ﬁ%se}&%%i‘ﬂi n§PLd ceAd Y i@t Y®nagadsdi fyuh it
may be desirall el wsgndhe €B2Mki offetarthitilchesd CastBacdtifl tadihalc
product or elasceicf,vendltlgeenég}t( t[,ar.rzegalnant.gs ggindl?e mandelic acid, malic -

15 acid, 1lactic acid, suitably N-protected amino acids
(e.g. N-benzoylproline or N-benzenesulfonylproline) or
the wvarious optically active camphorsulfonic acids.
Chromatographic resolution of enantiomers with the aid
of an optically active resolving agent (e.qg.

20 dinitrobenzovlphenylglycine, cellulose triacetate or
other derivatives of carbohydrates or chirally
derivatized methacrylate polymers immobilized on silica
gel) is also advantageous. Suitable eluents for this
are aqueous or alcoholic solvent mixtures such as, for

25 example, hexane/isopropanol/acetonitrile, e.g. in the
ratio 82:15:3.

The invention additionally relates to the use
of the compounds of the formula I and/oxr their
physiologically acceptable salts for the production of

30 pharmaceutical preparations, in particular by a non-
chemical route. In this connection, they can be brought
into a suitable dosage form together with at least one
solid, liquid and/or semi-liquid wvehicle or excipient
and, if appropriate, in combination with one or more

35 further active compounds.

The invention additionally relates to
pharmaceutical preparations comprising at least one
compound of the formula I and/or one of its
physioclogically acceptable salts.



sepafatea into enantiomeric conpounds by chem cal or physical neasures
known to the person skilled in the art or even enpl oyed as such in the
synthesis. In the case of racem c amines, diastereoners 10 are forned
from the mxture by reaction wth- ag oeptically active resolving
agent. Suitable resolving agents are, for exanple, optically active acids,
such as the R and S f Gheseofptepdrat omei dandile etigkeardsir medaebtents

di benzoyl tart ag,i id, ' |, d lj.c 15 i | a icl acid,
suitably N pr g%egilggrpaomgg%#ggg%% &e%- lglr?z'oy?ugi?toéf |1_nee ‘6(:1%110 Ss ares
N-benzenesul f BRgPPLE| ive)1npraanly apibatavpescabliyhaciie eseibabbe s fibfoni ¢
aci ds. Chromabageaahi ¢ (&850 Wiem ofo2NAliRmRnS W HlindiRE b dtdbn 82
optically active resol vi ng agent (e. 20

\ . g g. .
di ni t r oberzoyFBR&APLgIRPhcatiom pndsdo ttac&PacE witht Hdre novel
derivatives cofpoundsbohfsir aledampl® watbi! aldogdeibyvat icaad mephacyyl ate

ol ynmers imobilized on sil]ic el) is also advantageous. Suitable_eluents
Porythi s are 33188%8330r a?i:ﬂ‘nﬁ?l?% sENERLSr xt BPdY x¢ fetvesls,
exanpl e, hexgmgtésomropamabéaaeeQnigelhEinfe.ﬁarbbhyahatéat;guﬁﬁi%533-lThf
I nvention addtj I to e of_ .the_compaounds o e formul a
gnd/or their % &g?g oé?ig%%%%%3bé%%§§?gfgglFgeﬁ§dﬁﬁﬂaEﬁ ducP? Robeumg
phar macedid ca]ieéhépar Fakhets. i nppadsiculeratyda medbletseni cabpsolies, In
t hi s connect iﬁawdéfg?/_ g@rﬁg}ﬁlfgg’ughgyﬂ&)@'a s%g_ggge d&sag%leo%rsm t oget her

| d,

with at | east one, so iquid and/Oor sem -ltquid vehicle or e%ciplent
and, if approBRFEEEULRR, conBrRat i 8§ t h T oro¥mk e 3BAMinishvatieni ve

Dy peOIEDELaD | a2l Nase o [ cotan, sagptaraceshica)
brePar a1 015 SOMBELSALO Shr L ESlBIe SUPOUY WZeckl® oI, T3
15 addition suspensions, 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 lyophilizates
obtained used, for example, for the production of
20 injection preparations. The preparations indicated can
be sterilized and/or can contain excipients such as
lubricants, preservatives, stabilizing agents and/or
wetting agents, emulsifiers, salts for influencing the
osmotic pressure, buffer substances, colourants,
25 flavourings and/or several [sic] further active
compounds, e.g. one or more vitamins.

The compounds of the formula I and their
physiologically acceptable salts can be used in the
control and prevention of thromboembolic disorders such

30 as thrombosis, myocardial infarct, arteriosclerosis,
inflammation, apoplexy, angina pectoris, restenosis
after angioplasty and intermittent claudication.

As a rule, the substances according to the
invention are preferably administered here in doses of

35 ©between approximately 1 and 500 mg, in particular
between 5 and 100 mg, per dose unit. The daily dose is
preferably between approximately 0.02 and 10 mg/kg of
body weight. The specific dose for each patient
depends, however, on all sorts of factors, for example



- 23 - These preparations can be used as nedi canents in human or veterinary
medi ci ne. Suitable vehicles are organic or inorganic substances which are
suitable for enteral (e.g. oral) or parenteral adm nistration or 5 topical
application and do not react with the no%&l-conpounds, for exanple water,
veget abl e oils, benzyl al cohols, al kylene glycols, pol yet hyl ene
glycol s, glyc@mothenaﬁﬁmQﬁQY gélahawsmgnbbhydcampgusdcwmniq /0senor
starch, Magneghum,gleapdls v&@lgabt PEsERLELN d0acbebly heaﬂqplﬁ& sexPills,

coated tablets, af granul es, J ui ces or
drops, in paRtthgl sdet, a‘P’é th&sééme f%ﬁld rgpke Ofaoﬁ"@lm%ﬁ‘éﬁ%on'

SUDDOSItOFIeSaﬁdeoMSQQuéObxke%kﬁbnadﬁaﬂéStbﬁh&ﬁﬁcéﬂﬂﬂd&ﬂﬂﬁbmﬁﬁﬁé@i@@|y
ol ant s, 5 ar e SVEG areh: & BRFFHFRRAL: COROTRIRY offt WD EhRams or
powders are usledrdpy aoplies. a@ﬁh]l.Caﬂm_ﬁ)ﬁls'trh&tliJGMEh.stﬂ‘ﬁﬁElﬁﬁEdCan al so be
o oducti on of 20 1 nj SRV BRe BRI ofdl HRRAAAY S | HA S8 can be
sterilized anﬁﬁoPCcamncbhEaEnLioWimbe@Mamplﬂseﬂcdsﬁnmanynwprkmmgempatives
stabi | i zing ta:ﬁ GRS ang op UBLLL éaq,%‘%éﬂ@_@'éaé 8" Sl }nixft‘a e is

i nfluencing the oshotic ~ pressu sfances ourants, 25
flavouri A§s adiesed, §é&é¢%¢ess?§Y0]deHQQQW%w omcttihge %@m@%aﬁ@§10@ g.

one or nore VhfaphBs£ihRa GWRAKAS @é bhed fmubachedndat BRIF 10 and

physi ol ogi cal |l y acceptable _salts can be uSed in the iontrol and prevention
of ~ t hr omboenmb®FFEaEF %r&@#glsﬁé Y30 a%ﬁta?ﬁrdﬁbo§F§ oRpPBeLransr Fhfarct,

arterioscl er ostganiaf | siiaesi obs a@@péfamyedar@fﬂa p@fi@dl Sovéesteo@bia after
angi opl asty an nterm ttent cla t.he subs
according to ?d]ef?iﬁ‘?/eﬁ? ﬁvg]pgr& raarff‘i/] 5@%1 ﬁegf‘g}ltgd lr?erpélﬁl ée%yof

- 15 chromatography on silica gel and/or by crystallization.

RE [sic] values on silica gel; eluent: ethyl
acetate/methanol 9:1.
Mass spectrometry (MS):
EI (electron impact ionization) M'
20 FAB (fast atom bombardment) (M+H)"

Example 1
4.3 g of caesium carbonate are added to 4.0 g
of 3-(7-bromomethylnaphthalen-2-y1l)-5-methyl[1,2,4]oxa-
25 diazole and 2.1 g of ethyl isobutyrylacetate in 50 ml
of acetonitrile. The suspension is stirred at room
temperature for 20 hours. The mixture is filtered, the
solvent is removed and the residue is chromatographed
on a silica gel column. Ethyl 4-methyl-2-[7-(5-
30 methyl[l,2,4]oxadiazol-3-yl)naphthalen-2-ylmethyl]-3-
oxopentanoate (“AA”) is obtained as a colourless oil,
FAB 381

NeePeH
o IIAA".



35 between approximately 1 and 500 ng, in particular between 5 and
100 ng, per dose unit. The daily dose is preferably between approximately
0.02 and 10 ng/ kg of body wei ght. The specific dose for each patient
depends, however, on all sorts of factord® for exanple - 24 - on the

efficacy of the speC|f|c conpound enpl oyed, on the age, body weight,
general state of healdhsidtson of tha3Qi®t ofon"Ah: @itk AnE2r Bt OBf

admi ni strati ofyqA0h 21urh Moy 8X6% 886 0inT 2bem1PBEN BRERY caahd:om)lﬁ@éw@ 5 and
severity of the particular d| sorder to _which the therapx pl |es Oral

admi ni strati ofP iRObtERSr £@H. 2ApBeET End Afdedw U tOmaERD

i ndi cat e? in {ﬁﬁﬂ@yimlh}tm%ﬁu%ﬁg[ﬁxam] Gﬁadﬁaﬁbggaﬁydmr Ki gg up;
means: if nec ar S , ture i s ust e [
necessary> &Z@e‘?ﬁﬁ/}hﬂ“\,\% '%ﬁ‘ﬂ%‘%?ﬂuii’ghﬁ%%l#% r??%ﬁ?zﬁi uft® to a pH of
bet ween 2 and(“ABand EXB r349 eds wobtaihdg! acetate or dichl oronet hane, the
organi c phase is separated off, dried over sodiumsulfate and evaporat ed,
and the residue |s purified by 15 chrorrat ogr Cfphy on silica gel and/or by
crystallization. [ si N ica gel; el uent: et hyl
acet at e/ net hanol 9 1. I\/B§S’§H ‘ (el ectron inpact
ionization) Merr] 20 \FAI;B"'(fast at om bonbar dnent )
(MtH)[err] Exanple 1 4.3 g of ca Ne are adggd to 4.0 g of

3- (7- brononet hyl napht hal en-2-yl ) - 5 met hyI [, 2, 4] oxa- 25 diazole and 2.1 g
of ethyl isobutyrylacetate in 50 m of acetonitrile. The suspension is
stirred at roomtenperature for 20 hours. The mxture is filtered, the

sol vent g renmoved angd Jhe. Le5hdUe b§ fﬁBr grat@granhed 11 of methanol

is treated with 60 mg of Raney nickel and 30 mg of

acetic acid and hydrogenated at room temperature for 18
hours. The catalyst is filtered off, the solvent is

removed and the compound

15 7—[5—isopropyl—3—oxo—2,3—dihydro—lHprrazol—4—
vimethyl] -2-amidinonaphthalene, diacetate, FAB 309 is
obtained.

Example 2
20 A solution of 100 mg of “AB” and 68 mg of 3-(3-

bromomethylphenyl)-5-methyl[l,2,4]oxadiazole in 10 ml
of acetonitrile is treated with 94 mg of caesium
carbonate and stirred at room temperature for 20 hours.
After customary working up and chromatography on silica
25 gel, 5-isopropyl-2-[3-(5-methyl[l,2,4]oxadiazol-3-yl) -
benzyl]-4-[7-(5-methyl[l,2,4]oxadiazol-3-yl)naphthalen-
2-yvlmethyl]-1,2-dihydropyrazol-3-one, FAB 521, is
obtained.
Analogouély to Example 1, the following
30 compound is obtained therefrom by hydrogenation
3-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-
oxo0-2,3-dihydro-1H-pyrazol-2-ylmethyl]benzamidine,
diacetate, FAB 441



on a silica gel colum. Ethyl 4-nmethyl-2-[7-(5- 30

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) napht hal en- 2-yl net hyl ] - 3- oxopentanoate ("AA)
is obtained as a colourless oil, FAB 381 [err] - 25 - Asolution of 1.30
g of "AA" and 0.62 ml of hydraziniumhyd#@xtde in 10 nl of acetic acid is
heated to boiling for 24 hou&a After custoqﬁry wor ki ng up, 5-

i sopropyl-4-[7-(5-methyl[1,2 ]oxadlazol 3-

yl ) napht hal en- 2- ylnethylhqm ;
obtained [err] 10
is treated wwth 60 ng of Raney nrc )
hydr ogenat ed at room tenperature for 18 \ . at aligst is filtered
off, the solvent is renoved and the conpound 15
7-[5-isopropyl - 3-o0xo0- 2, 3-di hydro-| H pyrazol -

yl met hyl] - 2- am di nonaphd hed eN6wi sl a@&&%é@nde@ %Qaiﬁeabaﬁamsgougz@rml e 2
20 A solution of 100 ng of "AB" and 68 ngy of 3-(3-

br ononet hyl phenyl ) -5-nmethyl [ 1, 2, 4] oxadi azole in 10 m of acetonitrile is

treated wsth 94-r¢n414£@psémﬂmiﬁmﬁﬁpﬁﬁﬁLznﬁlﬁéthygﬂ_aLig@pﬁbpympgnature for

20, hour s, 1 Lo S B 01 L1 L 1 DGR 01 g0l 02 25 0l

benzyl] 4-17-(5- nethyfmé 204lowadgaznhmﬁnyk3nhphbh&b&med analogously

2oy et hyt] - by 9&%@&8{%@%@ Weep 3- 9{%@%@5& 162
Anal ogously h ol oun I'§ Obt ai hed
therefron1byij&Hixmgthylﬁﬂ ,4]loxadiazole and subsequent
10 hydrogenation
7-[4- (7-amidinonaphth-2-ylmethyl)-5-isopropyl-
3-o0xo0-2,3-dihydro-1H-pyrazol-2-ylmethyl]i-2-
amidinonaphthalene, diacetate, FAB 491.

-one ("AB"), FAB 349 is
NHn 5 m of methanol

15 Example 3
Analogously to Example 1, by reaction of 3-(5-
methyl(l,2,4]loxadiazol-3-yl)benzyl bromide with methyl
isobutyrylacetate the compound ethyl 4-methyl-2-[3-(5-
methyl[1l,2,4]loxadiazol-3-yl)benzyl]-3-oxopentanoate
20 (*AC”) is obtained as a colourless oil, FAB 317

O-N 0

“’4; \ e

N (o
O ICACII.

By reaction with hydrazinium hydroxide, 5-
25 isopropyl-4-[3-(5-methyl[l,2,4]oxadiazol-3-yl)benzyl]-
1,2-dihydropyrazol-3-one, FAB 299 (“AD”), is obtained
therefrom



3- [ 4° (7- ani di nonapht h- 2- yI net hyl ) - 5- i sopr opy! - 3-
0X0Q- 2, 3-di hydro-| H pyrazol - 2-yl met hyl | benzam di ne, di acetate, FAB 441 -
26 - [err] [err] [err] The followi ng conpound i s obtained anal ogously 5
4-[ 4- (7-am di nonapht h- 2-yl net hyl ) - 5-i sepR@pyl - 3-
0X0- 2, 3-di hydro-I| H pyrazol - 2-yl net hyl ] benzam di ne. The foll ow ng conpound
i s "obt ai ned anal ogously by ,re O with
3- (7- brononet hyl napht hal N - 1, 2, 4] oxadi azol e and
I ngjyHpht h- 2-yl et hyl ) - 5-i sopr opyl -

{ am di nonapht hal ene, di acetate,

e 1, by reactPon of 3-(5-
i de with nethyl isobutyrylacetate

FAB 491. 15 Exanple 3 Anal ogously to
met hyl [ 1, 2, 4] oxadi azol - 3-yl ) benzyl bro
t he conpound et hyl 4-nethyl-2-[3-(5-

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) benzyl ] - 3- oxopent anoate 20 ("AC') is obtained
as a colourless oil, BpBI3drogediatign,rebbei aompaundydr &2+ hsaprbpdilexi de

S o7 ottt d: SOt Lot grnd Aot o el aipe 1,
[err] 5 " obtained therefrom.
Analogously, the following compounds are
obtained by reaction of “AD” with
3- (3-bromomethylphenyl)-5-methyl[1l,2,4]oxadiazole,
3-(7-bromomethylnaphthalen-2-yl)-5-methyl[1,2,4]oxa-
10 diazole,
2-(tert-butylaminosulfonyl)-4’'-bromomethylbiphenyl
and, after subsequent hydrogenation, the following
compounds
3-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo-2,3-
15 dihydro-lH-pyrazol-2-ylmethyl]lbenzamidine, triacetate,
FAB 391;
7-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo-2, 3-
dihydro-1H-pyrazol-2-ylmethyl]-2-amidinonaphthalene,
4’-[4- (3-amidinobenzyl)-5-isopropyl-3-oxo-2,3-
20 dihydro-lH-pyrazol-2-ylmethyl]-2-(tert-
butylaminosulfonyl)biphenyl,
and the following compound is obtained therefrom
by removal of the tert—bufyl group
4’'-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo-2, 3-
25 dihydro-lH-pyrazol-2-ylmethyl]-2-aminosulfonylbiphenyl.
Analogously, the following compound is obtained

7-[4-(4-amidinobenzyl)-5-isopropyl-3-oxo-2, 3-
dihydro-~1H-pyrazol-2-ylmethyl]-2-amidinonaphthalene.
30
Example 4
Analogously to Example 1, the following
compound is obtained by reaction of 5-isopropyl-1,2-
dihydropyrazol-3-one with 3-(7-bromomethylnaphthalen-2-



[err] [ekr] [err] "AD'. By hydrogenation, the conpound
3-[.5-isopropyl - 3-o0xo0-2, 3-di hydr o- 1H pyr azol - 4-yl net hyl ] benzam di ne
obt ai ned therefrom Anal ogously, t he fol |l ow ng conmpounds are
obtai ned by reaction of "AD' with - 28 -

3- (3- bronmonet hyl phenyl ) - 5-nmet hyl [ 1, 2, 4] oxadi azol e, _

3- (7- br oronret Wy napetavdi12 2y i) ozaddeirplllel, 2, 4] orad 10 di azubeequent
2-(tert-buty|ﬁgﬁ@g@ghﬁggﬁh)-4'-bronngethylblphenyl and, after subsequent
hydr ogenation, the_fqll ow ng_conmpounds _.
3¥[4-?3-anidinobenEyF?QQIP§UBr8p§V:SKBQéDQP@PhE@alen-2—ylmethyl]—
di hydr o- | H pyrazebi Byykapiukzbhenzamedi(fap~) ,t HidcRiale, FAR 39 .
7-[4-(34ﬁ$dinobenzyl)-5-isopropyl-3-oxo-2,3-

di hydro-1

pyrazol - 2-yl met hyl ] - 2- am di nonapht hal ene,

4' -[4-(3-am dEratmpheyb) - 5-i sopr opyl - 3-oxo-2, 3- 20

the ol | ow hg. conpouri R CORPELRecHS nEFBRFOM ty r BRBTLE g1 A L a7 {75

the foll owi ng conmpoun |
group 4'-[4-(BrempuehbbénaphrhsleneprypyH53mexhy2,[3- 228 ] oxadiazole

di hydr o- | H pygaaol sy n%t_wogn%ﬁ@t@suggexkghpwwﬂ - HR299uS ! ¥ag

foll ow ng conmp

ound 1 S obtai ne

7-[ 4- (4- dfl di FBBEAIYERL 5 KeRRinY | Wathx032( B=bromomethylnaphthalen-2-
di hydro- I H pY?BXOS--Iﬁet’h?E‘[m){hl 1forgHgbRGNAPN YR enﬁyd}%g_%ﬁg@gltogﬁ ﬁeﬁh%

Anal ogously

Exanp | owm ng conpound™is o

t e . .the fol
reaction of 5§?£%3V659I9??§9uﬂﬁh§ﬁrBB§FéEﬁﬂ-3-one with
3- (7- br ononet hyl naph{ dal 2Raidinonaphth-2-ylmethyl) -5-methyl-3-oxo-

15

20

25

30

35

2,3-dihydro-1H-pyrazol-2-ylmethyl]-2-
amidinonaphthalene.

If ethyl 3-oxobutyrate is replaced by ethyl
3-oxoheptanoate, the following compound is thus
obtained analogously

7-[4- (7-amidinonaphth-2-ylmethyl)-5-butyl-3-oxo-
2,3-dihydro-1H-pyrazol-2-ylmethyl]-2-
amidinonaphthalene.

Example 6

Analogously to Example 1, starting from 2-
(tert-butylaminosulfonyl)-4‘-bromomethylbiphenyl and
ethyl isobutyrylacetate, reaction with hydrazine and
subsequent reaction with 3-(3-bromomethylphenyl)-5-
methyl[1l,2,4]oxadiazole, hydrogenation and removal of
the tert-butyl group, the following compound is
obtained

3-[4-(2-aminosulfonylbiphenyl-4‘-ylmethyl)-5-
isopropyl-3-oxo-2,3-dihydro-1H-pyrazol-2-

ylmethyllbenzamidine, trifluorocacetate, FAB 504.

The following compound is obtained analogously

S

and
ut yl

t he

y

5



- 28 - yl)-5-nethyl[1, 2, 4] oxadi azol e and subsequent

hydr ogenati on 5-isopropyl -2-[ 7-am di nonapht hal en- 2-yl net hyl ] -

1, 2-di hydropyrazol -3-one ("AB"), diacetate, FAB 309. 5 Exanple 5

Anal ogously to Exanple 1, starting from 29( #

br ononet hyl napht hal en-2-yl ) -5-net hyl [ 1, 2, 4] oxadi azol e and et hyl

3-oxobutyrate, readtildn (Gi-amimpddfiomy linighehylsdosedueithyldad-i on with

3-(7- brononet akenz2- -yl l4[zAL. agd) d,_
E\ébggspgpl g RB3xd-2Y DA 1%{1 et 9 3AUR hyANd 2

hydr ogenation the W ng conpound I's O
7-[ 4- (7- ani di ABASPRPR2PIFIRLERA,) trifduepoagedase, FAB 554.
2, 3-di hydro-I H pyrazol -2-yl nmethyl]-2- 15 am di nonapht hal ene. |f ethyl

3-oxobutyrate_is replaced by ethyl 3-oxoheptanoate, t he fol |l ow ng
conpound ngEEEEBEEGBlained anal ogousl y

7-[ 4- (7- am di nonapht hadaybgeulily) -to bekathp Be®X0- a2 2, the compounds
2,3-dihydro-lgégérazol-zb¥lnet yl ]-2- am di nonapht hal ene. Exanple 6
Anal ogously to© gnSFS PO-8EEA ing from2- 25

(tert-butylam nosul fonyl)-4'-brononet hyl bi phenyl and et hyl

i sobutyryl acet at e, 5r egci,i i th. LHe and subsequent.  reaction wth
3-(3-bronnnethy|pth$?)bE3Qx21%yﬁ %ﬂ%?ﬁ#gxgdggfbgéé %§%P%%§h§?fon and
removal of0 t heYreepl-Boynetiydip2-amidinppapbihad eneonpound is 30
obt ai ned 3-[4-(2-am nosul fonyl bi phenyl -4' -yl met hyl ) - 5-

i sopropyl - 3-o0xo0-2, 3-dj hydro-| H pyrazol - 2- yl nmet hyl ] benzam di ne,

trifl uoroacetate, ?Aéz5%2?235‘$héSPBFPQW#Hé'@&ﬁpéu o didveoailded

anal ogously pyrazol-4-ylmethyl]-2-amidinonaphthalene.

15 Example 8
Analogously to Example 1, on replacement of

hydrazine by phenylhydrazine the following compound is
obtained

20 7-[5-isopropyl-3-oxo-2-phenyl-2,3-dihydro-1H-
pyrazol-4-ylmethyl]-2-amidinonaphthalene.



- 29 - 7'—[4-(2-am’ nosul f onyl bi phenyl -4' -yl met hyl ) - 5-

I sopropyl - 3- oxo- 2, 3-di hydro-| H pyrazol - 2-yl net hyl ] - 2- am di nonapht hal ene,
trifluoroacetate, FAB 554. 5 Exanple 7 Anal ogously to Exanples 1 and 2, the
conpounds bel ow are obtai ned 7-(4-benzyl 3%-i-sopropyl - 3- oxo- 2, 3-di hydro-| H
10 pyrazol - 2-yl met hyl ) - 2- am di nonapht hal ene,

7-[2- benzyl - 5- i sopr op{rhe3-fmdd-ciiglidyainwldd+ relate to pharmaceutical

pyrazol - 4-yl 2438%di nonapht hal ene. 15 Exanple 8 Anal ogously to
Exampl e 1, oggéf%%%]égérjfg’%!{s'of hydrazi ne by phenyl hydrazine the foll ow ng

conpound i s obtained 20 7-[5-isopropyl - 3- oxo- 2- phenyl - 2, 3-di hydro- | H

pyrazol - 4-y| mpidinbh o2 a3anrdyeetdRn Raladre. - 30 - The follow ng exanples
rel ate to pharmaceutical preparatiagns; Exanple A Injection vials_5

A sol utior of 100 g of* #PHttiRe CompRhdT oPtt P f BFMIVE ICARPUNY Bf
di sodi um hydr epenFaapilat € | snAdpugt oF tdi g¥dtu® hydBodeRbhdsphheediisti| | ed

wat er using 2N_.hydrochl oric _aci sterile-filtered, fil].led.int I nj ection
vi al s, Iyopﬁfip?f‘fgﬁg ub erpI“i3l és‘td%rillne %of ¢ d?ah"‘gﬁjr?" G cHALS
seal ed. Each usjiegti2N \ydrodilaris aoigl,of szerile-cdirered, EXanped B:
Supposi tori esiﬁ‘tg‘ thﬁfe&f:iglq 9 \Pfafél, aCtJ.'))/o%thLQI.njEOe%d %Bdter%e sterile

10 conditions and aseptically sealed. Each injection vial

"contains 5 mg of active compound.

Example B: Suppositories
A mixture of 20 g of an active compound of the
15 formula I is fused with 100 g of soya lecithin and
1400 g of cocoa butter, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active

compound.

20 Example C: Solution
A solution of 1 g of an active compound of the
formula I, 9.38 ¢ of NaH,PO, - 2H,0, 28.48 g of
NazHPO4-12H20 and 0.1 g of benzalkonium chloride in
940 ml of double-distilled water is prepared. The
25 solution is adjusted to pH 6.8, made up to 1 1 and
sterilized by irradiation. This solution can be used in
the form of eye drops.

Example D: Ointment
30 500 mg of an active compound of the formula I
are mixed 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 is
compressed to give tablets in a customary manner such
that each tablet contains 10 mg of active compound.



15 formula | is fused with 100 g of soya lecithin and 1400 g of cocoa
butter, poured into noulds and allowed to cool. Each suppository
contains 20 ng of active conpound. 20 Exanple C. Solution A solution of
1 g of an active conmpound of the fornuka3l F, 9.38 g of

NaH err] P err].[err]Herr]O, 28.48 ¢ of Na[err]HPJ err]-12H err] O and
0.1 g of benzal koniumchloride in 940 mM of double-distilled water is
prepared. Th | @t i LSqad] to pH 6.8, nade up to 1 1 and
sterilized bSE%%%glga?foﬁ.Baifﬁflqu%%telgon can be used in the formof eye
drops. Exanple D: O nthRehapggosly to Exampbemf.of tahlatsi weeoppeaaddof the
formula | aresfhixegrdi tih&9- dhitla Pald OlLUBYsRI YN IRENASEP kSth  a
conditions. Exanple E: Tablets 35 A mxtufe of 1 kg of active
compound of tReAFIRFUPE PUCKORG. oPOtRG L SEarch 2 4@lef prRereARERreRd 0. 2
kg of talc anfoDodrkgtOf magnesium stearate is conpressed to give tablets
in a customary manner such that each tablet contains 10 ng of active
conpound. - 31 - Exanple F. Coated tablets Anal ogously to Exanpl e E,
tabl ets are pExsmpliea@id Gapsukes coated in a customary manner with a 5

coating of sucrose, potato a alc. tragacapth.and.col ourant. Exanple
G Capsules 2 kg of {igtlﬁ eO(S:Egnégg%‘ééofcomé"ﬁngfngfa%earjé-oﬁrauf‘?i Ir#e‘ar?nto
hard gel &0 n Ehg}:ﬁqiesntﬁ hards gedatinnmapsulasc Hnt matcesiodmaay suheneont ai ns
20 ng of the gethVEIRATPRHRH capsule contains 20 mg of the active

compound .

Example H: Ampoules

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

contains 10 mg of active compound.



Exampl e H: Anpoul es 15 A solution of 1 kg of active conpound of
the formula | in 60 1 of double-distilled water is sterile—H-ltered,. .___*__
filled into anpoul es, | yophi lized under sterile condl tions and asepticall

comound. - ENBS00R. BC - % patent aral I mumum

of -the formula I [err] [err] N-N [ g d‘.]nﬁi [err] i f V\Pnc
Rlerr], Rerr] in each case independent one anot her are H, A

cycloalkyl-[C(Rerr]Rerr]")][err]- or Ar-[C(R[err]R[err])][err]-, 3 4 10
R, R in eagh case tbfigpandenbltythe ¢oemanat her are H Ar, Het, Rlerr],

where at | east one of the two radicals is Rerr], RS I s phenyl,
napht hyl or biphenyl [sic], which is substituted by -C(=NH)-NH2 which can
al so be 15 nonosubstitu by - COA,
Ar-[C(Rerr]Rerr]")][err]-CO, , OH or by a conventional am no
protective group, -NHC (=NH) -NHerr]ON=C(NH err])[err], or [err]
[err] [err] CHR®R can optionally addlltlonally be nono-
or disubstituted by A Ar', t, f/ORlerr], NRerr]Rerr]'" NJerr], CN,
Hal , NR[ er r ] CQOA, NR[err]CQQr_N NR[err]SCIerr]A,
“x—R®
5 R?
in which

R', R? in each case independently of one another are

H, A, cycloalkyl-[C(R'R”')],~ or Ar-[C(R'R"")],-,
10 R3} R* in each case independently of one another are
H, Ar, Het, R°, where at least one of the two

radicals is R®,

R® is phenyl, naphthyl or biphenyl [sic], which is
substituted by -C(=NH)-NH; which can also be
15 monosubstituted by -COA, Ar-[C(R'R"")].-CO-,

COOA, OH or by a conventional amino protective
group, -NH-C(=NH)-NH,, -CO-N=C (NH3).2,

{ /N‘O {YN‘
\Hg o N=
CH,

20
and which can optionally additionally be mono-
or disubstituted by A, Ar’, Het, OR®, NR®R®
NO;, CN, Hal, NR®°COA, NR®COAr’, NR®S0,a,
NR®°SO,Ar’,  COOR®, CO-NR®R®’, COR’, CO-Ar’,
25 SO,NR®R®’, S(O)nAr’ or S(0O).A,
R®, R® in each case independently of one another are
H, A, CR'R"-Ar’ or CR'R”'-Het,
R’, R” in each case independently of one another are H
or A,
30 X, ¢ in each case independently of one another are
(CR'R” )n,



[err] [err] [err] [err]" ll h

N S Ar', COORerr], CONR R CCR[er
S%Z”}NR[qe(rarH?[rerr] S(O)[err}Ar or S(Oferr] A 6 Il"”"m "m&ﬂ*llh
case i ndependently of one anot her are H, 33, CR[err]R[err] S Ar err] *or

CRlerr]Rerr] -Het, Rerr], Rerr] in each case independently of one
anot her are Haor A, 3fs )é,lk‘:(zl ha'nmm@Cm Rase imﬂ@ﬁendeﬁt whieth oswee abat her

are err err] )| rr] avi 1-20 at ons,
in V\}HC(I?L on]eREJr t!/vo CEl err 2grgo ?chr?%ebereﬁgg g}égy% (grquagoﬁgoénﬁd/ or
by -CH=CH groups andang/ox7bu a*tcﬁrﬂbargrtwmerﬂrai:mr bl-TF, H5atpms canoI is
phenyl, naphthyl or bjgh C ich is unsubstituted or nono- - or
trisubstituted by A, bBAEBiSh.a[:éH’ Ly Wnerr] NR[ err]Rlerr] NO err] CN,
Hal, NR[er¥]CEA, ~ NR] &Fr pbenyl, ls@terhipheniR] &rrbq@hrrhrms
Sm[q e]r F\I}?[ CO]S[R[ er]r]ﬁlgﬁb]stltuegu[ gﬂ‘o% fﬂbnoa— A@Lerdéd( trlg@éAtl’t&uted _
err err err err [ reQE err r i's
phenyl or naphthyl, Wl chi sPtnsub€eFt ut @R [erl\rlﬁ6 or’ %j fal,
trisubstituted by A, IRfeoA ) NREGOA:}:R[R[er u\]ﬁ SNQ\err]l\IRGQtﬂzAi-laJ NR{OWG;]COA,
NRlerr]SO err]A, (:(XREr 'S err 1:@CR|er , :
SCRI[ err} Ng[ err} R err] 8 ﬁg(% er%ﬁﬁﬂl CO CI’O]A’rrrdno S(S)FN%?%SUCI ear
sat ur at ed,0 unsat ur at e&(@rnl’azlrormxls:(@l)aﬂerocycl e haV| ng 1to4 N O and/or S
atons, which n be unsu t €9y O PRIy di trsi
CR[err] NR[ e%?] R[err]ﬂ§ liﬁWL:'lrh)r!Lr],ngN Hal , yl Wh??h SS e{rlfr)%%agupaé
COOR[err], CO NR[err]RFerfpnozg di-' or t@ﬂ‘&ﬁqltm%rr M\IR[Perr err],
(0) [err]A and/ or carRRM!, oxygen, digl Hal,i SNR’COh, BRRWOJA, COOR?,

co-NR'R”, coR’, SO,NR'R” or S(0)pA,

15 Het is a mono- or binuclear saturated, unsaturated

0))]

or aromatic heterocycle having 1 to 4 N, O
and/or S atoms, which can be unsubstituted or
mono-, di- or trisubstituted by A, OR’, NR'R”',
NO;, CN, Hal, NR’COA, NR’SO,A, COOR’, CO-NR'R”’,

20 COR’, SONR'R’", S(0)sA and/or carbonyl oxygen,
Hal is F, Cl, Br or I,
n is 0, 1 or 2,

and their pharmaceutically tolerable salts and
solvates.
25 2. Compounds according to Claim 1

a) 7-[5-isopropyl-3-o0xo-2,3-dihydro-1H-pyrazol-2-
vlmethyl]-2-amidinonaphthalene;
b) 7-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-
30 oxo-2,3-dihydro-1H-pyrazol-2-ylmethyl]-2-
amidinonaphthalene;
c) 3-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo-2,3-
dihydrd—lHprrazol—z—ylmethyl]benzamidine;
. d) 3-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-
35 oxo~-2,3-dihydro-1H-pyrazol-2-ylmethyl]benzamidine;
e) 7-[5-isopropyl-3-0x0-2,3-dihydro-1H-pyrazol-4-
ylmethyl]-2-amidinonaphthalene



n is 0, 1 or 2, and their pharnaceuticalthﬁh*blerdﬁle ~—sakts
and solvates. 25 2. Conmpounds according to Clmlﬂ
7-[5-i sopropyl - 3-oxo- 2, 3-di hydro-| H pyrazol - m,H”,”,"I”m””"I
yl met hyl] - 2- am di nonapht hal ene; b) - 34 -

7-[4-(7-am di nonapht h- 2-yl met hyl ) - 5-i sopr opyl - 3- 30

0x0- 2, 3-di hydaadl H phedzol - phprmetcleylitlic211gm dicodeaphbileal eselte) and
3-[4-(3- anidlggggﬁé§ L) - 5-i sopropyl - 3- oxo- 2, 3-

di hydro- | H pyrazo yl met hyl ] benzani di ne; d)

3-[4- (7- ani di Renapht hPZogesst fipir) -the wewegwataon 36f compounds of the
0Xx0- 2, 3- dlhydEerhﬂiayr§20%¢%aﬁ y“hpeQEQEHQ'nf §hd their salts,

7-[5- |sopropyl-3 0Xx0- 2, 3- dro-I'H pyrazol - 4-
yl net hyl | -2- aﬁhé?ﬁﬁﬁﬁﬁﬁ?ﬁéléﬁethatand their  pharmaceutical ly
tolerable salts and sol vates. 3. Process for the preparation of

d f the f nula | a rd|n o Claim1l an e|r | ts
gﬁg}rjgg?efl ged ? ya)are é@’eiﬁé bEF e £ oﬁg %BPFtF'GHE{'LI onal

derivatives by tredErmgauuwhsa bglvukgatmggorwhyﬁrogensbysbmgsaggntoby 10
i) | i berating om its oxadiazole derivative
Aol ipanbiiic. b o0 - :

or oxazol i di none rogenol ysis or solvolysis, 15 i)
replacingOa conventional anmino protective group by hydrogen by

treating with a g9l vohyskRgring’ B¥dr oggRAli%nsi Ndgroagent £ libegating
an am no group protected by,a conventional protective group,
oxadiazole derivative or oxazolldlnone

derivative by hydrogenolysis or solvolysis,

15 ii) replacing a conventional amino protective
group by hydrogen by treating with a
solvolysing or  hydrogenolysing agent or
liberating an amino group protected by a
conventional protective group,

20
or
b) in a compound of the formula I, converting one or
more radicals R!, R?, R® and/or R* into one or more
25 radicals R!, R%?, R® and/or R%,
by, for example,
i) hydrolysing an ester group to a carboxyl
30 group,
ii) reducing a nitro group,
iii) acylating an amino group,
35

iv) converting a c¢yano group into an amidino
group

and/or



-
—_—

or b) in a conpound of the formula I, converting one or nore rati-cals __

L o L T s ™ RO

group to a carboxyl 30 grggp~ ii) reducing ac‘nitronsg
1ii) acylating an am no group, 35 iv) converting a cyano group into an
am-di no group and/ or - 3 - 0 converting a base or acid of the

formula | intg,one of its.salts.. 4, roges for the production of
pharnaceuticaF)S ngﬂgsﬁiﬁgﬁsficﬁgﬁgcf%ﬁig%ﬁaiﬁ H%@éa E%ﬁ%%ﬁh of M Re
formla | accordingneootlétﬁlﬁaéMSLor one of its physiologically acceptable
salts s brought Intopposugkabisydogage didndigst hele WohlirfhokBRibaine
solid, liquid or sem-liquid vehicle or "excipient. 10

Phar naceutd caPreppEphiaifon charaaherized zé8 that hat compoymdai 9k &hel east

one conpound @britigal Of NUhEcbrah§’ dtdg dDafhaiim hr)dHor ke off i §gs
physi ol ogically acc 8tabli salts. 6. Cbggounds o% the fornula I
according to ¥Fﬁ?i g5cathy  AEFFPLAPLLOI SLESI | ¥ SacPEpPgBte 18EPs Br

sol vat es as pbeaiabet idodlagectfiomm coogetihds. with at Xagousks ebltihe
formula | accoerdin Lmy1l an hei.r..physi ol ogical Ly acceptable salts
? 1&0%9 gLﬁﬁ?%ﬁﬂglg %eglclg %3 %x%gpgﬁnt. 20

S
for the control DSES, myocar infgrct,
arteriosdirobis, Pharmaneutoral poemsizabion, orhpracterized in

that it contains at least one compound of the formula I

according to Claim 1 and/or one of its physiologically

acceptable salts.

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

as pharmaceutical active compounds.

7. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts for the
control of thromboses, myocardial infarct,
20 arteriosclerosis, inflammation, apoplexy, angina

pectoris, restenosis after angioplasty and intermittent

claudication.

8. Medicaments of the formula I according to Claim

1 and their physiologically acceptable salts as
25 inhibitors of coagulation factor Xa.

9. Use of compounds of the formula I according to

Claim 1 and/or their physiologically acceptable salts

for the production of a medicament.

10. Use of compounds of the formula I according to
30 Claim 1 and/or their physiologically acceptable salts

in the control of thromboses, myocardial infarct,

arteriosclerosis, inflammation, apoplexy, angina

pectoris, restenosis after angioplasty and intermittent

claudication.



~

pectoris, restenosis after angioplasty and intermttent claudication. 8.
Medi caments of the fornula I according to Claim1 and their physiologically
acceptabl e salts as 25 inhi'bitors of coagulation factor Xa. 9. Use of
conpounds of EMO9DOCnmoa | according te @eai-m 1 and/or their

physi ol ogi cally acceptable salts for the production of a nedicanment. 10.
Use of conpounds of the fornmula | acc kRgck0 30 Caiml and/or their
physi ol ogi cally acceptable salts in the control of thronboses, mnyocardi al
infarct, arteriosclerosis, i nfl ammati on, apopl exy, angi na

pectoris, restenosis fbien avgbophast brafthd Hemyilt ent cl audi cation.

R4
Y/

in which

R', R?, R}, R% X and Y have the meaning indicated in
Patent Claim 1,

are inhibitors of coagulation factor Xa and can be
employed for the prophylaxis and/or therapy of
thromboembolic disorders.



