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No. 1. Said compounds are inhibitors of the coagulation factor X
disorders.

(57) Zusammenfassung

werden.

BERNOTAT-DANIELOWSKI,
As printed
(54) Title: BIPHENYL DERIVATIVES s primte
(54) Bezeichnung: BIPHENYLDERIVATE
r1
Z = RS
R2 *\. 4 ®
RS R?

The invention relates to novel compounds of formula (I), wherein X, RY, R2, R3, R4 and RS have the meanings cited in Patent Claim

a and can be used for prophyiaxis and/or for treating thromboembolic

Neue Verbindungen der Formel (I), worin X, R!, R?, R3, R4 und RS di¢ in Patentanspruch 1 angegebene Bedeutung haben, sind
Inhibitoren des Koagulationsfaktors Xa und kénnen zur Prophylaxe und/oder Therapie von thromboembolischen Erkrankungen eingesetzt




é5 -NR[ err] CO-, R err]

two CH2 groups can be replaced by Oor S atons

Is H A or benzyl,
A s Is alkyl having 1-20 C atons, in which one or 30

-2-¢ WO 99/@&,0@5 CR[err] =CRlerr]- groups and/ Olpch/&pg oo an

be repl aced by F, i s phenyl _or

napht hyl ,

whlch IS

unsubstituted 5 or nono-, di- or trlsubstltuted by A Ar',
ORferr], OAr', N(Rerr])[err], gl 1 der@NatiNdds
CON(R[err])[err],

10 Ar' S

NHCOAr', NHSO err]A, NHSOerr]Ar", err],

CONHAr', "COR[err], COAr', S(OQf[err]Aor S(Oferr]Ar", _
phenyl or naphtriag inweingh drs relstes itdltshpounds of the f&¥mimwor, di- or
trisubstituted by A, ORlerr], N(Rerr])[err],
COQ[err] or

Hal , NHCOA, COOR[err], CON(Rferr])[err],
S(OJ[err]A, 15 Hal Rl isF d, Brorl,
2, m Is 1 g 20 p
sal ts. 25 The inventio

is 1 or

NHCOA,

21

NJ err], CN,

is 0, 1 or
and their

0 relates to the hydrates and sol vates

R
R2 X
3 4 !
R
5 R
in which
R, R? in each case independently of one another are
-C({=NH) -NH,, which can also be monosubstituted
10 by -COA, -CO-[C(R®);].-Ar, -COOA, -OH or by a

conventional amino protective group,

NH-C (=NH) _NHZ ’ ~-CO-N=C (N}IZ) 27

{ /N~ {\(/0
L W

oor

15 R?%* R, R’ in each case independently of one another are

H, A, OR®, N(R®);, NO,
NHSO,A, NHSO,Ar, COORS,

COAr, S(0)nA, S(O)nAr,

- [C(R®);],-COOR®,

- [C(R®) 2] ,~CONHAr,

X _ is - [CR®) 2]a-, ~-CR®=CR®-,

_ -0-[C(R®)2]x-, -COO-, -OOC-,
25 ~-NR°CO-,

R® is H, A or benzyl,

A is alkyl having 1-20 C atoms,

CON(R®) 5,

CN, Hal, NHCOA, NHCOAr,
CONHAXr, COR®,
-0-[C(R®) 21 n-COORE,

-0-[C(R®) 21,-CON(R®) 2,
20 ~-[C(R®)2]p-CON(R®),;,  -O-[C(R®)2]n~CONHAY, or

- [C(R®)2],-0-,
-CONR®- or

in which one or

30 two CH; groups can be replaced by O or S atoms



of these conpounds. The invention is based on the object of finding
novel > conpounds having val uabl e properties, in particular 30 those
which can be wused for the production of medi canent s. I t
has*been found that the conpounds of the formula | and their salts have
very val uabl e pharmacol ogi cal 35 properties t oget her W th good
tolerability. I n patt bgul-@R6=CR®L hg¥oupserhidhicr 1SAGE Oftoms can
Xa-inhibiting properg es igd cgn therefore be enployed for the
control and prevention oPSt RFBHBEERLEYi Edi sorders such as thronbosis,

nyocardi al infarct, arteriosclerosis,

- 3- infla tions, apo ngi_na ct-oris.. r.estengsis .after
angi opl asty and i nt er mi t%enghg?‘gad?’(%ﬂagﬁ&%yl’ Va}fr%ﬁo“ﬁﬁ?ﬁ?ﬁétu{:eg
derivative® having antitbrommsicc 8iactoontaieulistdltosed bpr 26xanpke, in
EP 0 540 051 B1. Cychk€ gugpi-di negy t heyhr eat t t hr olic
di sorders are descri bed,b%zo'r eé‘grkrpl'e, i\Il(r%@?/\ij 97?@%165.95%11:l qjﬂlo’m?ﬁgi&ﬂ?
het erocycl es having faUHEPAT Xa- | NHEQeA or yNHSO228¢t i vi €9ORT.e (GF@E(RIed, for

exanpl e, in WO 96/10022. cdfiuar’ , TRORENtdGAF OTbOtd £ 2208t ary ipoagul ating
effect of the conmpounds according to the invention is attributed to
the inhibitory action against the activated clotting pr ot ease, known
under thelSaneAfactor XaislphEaglobrXaaphtdnd ofwhith Lot €ASEBsWhtGPReds

i nvolved in t he conplex process .of blood clotting. Factor Xa 6

catal yzes the conversi on&gf “g%no%‘m oftbin ¢t grtlﬁr"‘gﬁﬁ’%‘,uteadc &Ni M R its
part contributes to thrdNbRY of or¥ed,i oBN, HalActNHGOApN OXORhr @O (RS ap | ead

to the occurrence of 20 obke Qb Olai ¢ di sorders. | nhi bition of the
C A, ;
factor Xa can thus prevent thr o%{gr?n bei ng forned. The conpounds of
the formula | according to the
15 Hal is ¥, Cl1, Br or I,
n is 0, 1 or 2,
m is 1 or 2,
20
o is 1 or 2,

and their salts.

25 The invention also relates to the hydrates and solvates
of these compounds.

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

30 those which can be wused for the production of
medicaments.

It has been found that the compounds of the formula I
and their salts have very wvaluable pharmacological
35 properties together with good tolerability. In
particular, they exhibit factor Xa-inhibiting
properties and can therefore be employed for the
control and prevention of thromboembolic disorders such
as thrombosis, myocardial infarct, arteriosclerosis,



i nvention and their salts intervene in the blood 25 clotting process by

I nhi biti on of the factor Xa and thus inhibit the formation of thronbi.
The inhibition of the factor Xa by the conpounds according to the

i nvention and the measurenment of the 30 angicoagul atory and antithronbotic
activity can be determ ned according to customary in vitro or in vivo
met hods. A sy Qﬁ@? edu ' desghl , : e J.

Haupt mann et a?#k?n FgB %éiségﬁgié%y'Fﬁgﬁggﬁgsi%eég??§§0;2g%g?%§88?¥ 35
The neasur enen2fbertapobanieasby sndf astermiitent sdaudicggdiomed out, for

exanpl e, according to the nethod of T. Hara et al. in Thronb.
Haenpstas. 71,_314-319 .(.1994) . . . . . .
-4- Tho REREBRAGS GPICHER br JBFAVRELERS be NI ookt thrombot ic

phar maceut iscal aationecacendisadosead,hitan atalnybserinaEp 0 54®ddsinBl.in
particul ar for,the.control. and pregvention { thr nboplic .

di sorders su@ﬁCE% gutal;ﬁlrlc?r?’rl)—loesslo s,?og thr?yo%%?%?%?n}:n af? g?ﬁgomgoembcﬂlc
arteri oscl er osfisgordéramamtel cdsscribedpofioex yexampjiea pactd i 37/0836Bn0si s

after angi opl ag . Lan ] t jcati 10y, They i [,on
relates to the %%%Bﬁ%dsqb%t{%ﬁ&%ir%ul aﬂa‘yﬂigcanggg tt;'glrr 2}8(. tgﬁ%%gi/tacg)}g
process for thechtebhyaprendefclosedeonfotngsamPleneinoWRuPE/L0828or ding to
Claim1l ang their salts, characterized in that 15 a) they are

|y Derated Tromgne Sf MSnlSEL 0 ot cononlShiNgL | SER0Y, EoLhDS

| i berating an esimdbtndgr acrodimg tiso oxhed aantentlibn is aidiriAited by

hydr ogenol ySiSt‘:he inhibitory action against the activated clotting
protease, known under the name factor Xa.

15 Factor Xa is one of the proteases which is involved in
the complex process of blood clotting. Factor Xa
catalyzes the conversion of prothrombin into thrombin,
which for its part contributes to thrombus formation.
Activation of thrombin can lead to the occurrence of

20 thromboembolic disorders.

Inhibition of the 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 the factor Xa and

thus inhibit the formation of thrombi.

The inhibition of the factor Xa by the compounds
according to the invention and the measurement of the
30 anticoagulatory and antithrombotic activity can be
determined according to customary in vitro or in wvivo
methods. A suitable procedure is described, for
example, by J. Hauptmann et al. in Thrombosis and
Haemostasis 63, 220-223 (1990).
35
The measurement of the addition of factor Xa can be
carried out, for example, according to the method of
T. Hara et al. in Thromb. Haemostas. 71, 314-319
(1994).



i.i) repl acing a conventional am no protective group by hydr ogen

by treating with a solvolysing or hydr ogenol ysi ng agent or 25

|iberating an am no group protected by a conventi onal

protective group, or 30 b). 4in a conpound of the formula I,

converting one or nor e radlcal(s) Y, Rerr], Rerr], Rerr],

Rlerr] and/or R err] into one or nor e radlcal(s) Rerr], R[err] ,
err] Rerr] and/or err for_exa 35 '

Eg/dr ol ysi ng ant®et &0159‘3{}'5;?005 C&PSOX?PI'@P@Jap, rH) be eF"P)“é’GﬁvePFl ng a

hydroxyl at ed aph&ifi@cguifal Oadbive compomﬂagﬂﬂﬂ)Hﬁmaﬂ)and veterinary

- 5. d i L

agyl ating an a‘ﬂ?ﬁ% 31 g]p re?%%tr}'%u%‘ E t%O gFﬁ contzpl dacﬂ'ﬂ/e’!r’hla%ﬁﬁllgllggse or
an aci d of 5t heof or thxromboenloolic disoydend |tsmchal tas 10thromPosial |

radi cal s whi Cr\g}?&?ﬁ{-di‘aw"’.@ﬁ%a@;é ! n%%tséic'i 14 or fﬁ(f‘fngmﬁﬁtl&srr]

it applies nmeani n are epencicen% Oné ano
apoplexy, ang:.na pectorn.s, restenos:.s after angioplasty

and intermittent claudication.

10 The invention relates to the compounds of the formula I
and their salts and to a process for the preparation of
compounds of the formula I according to Claim 1 and
their salts, characterized in that

15 a) they are liberated from one of their functional
derivatives by treating with a solvolysing or
hydrogenolysing agent by

i) liberating an amidino group from its oxadiazole

20 derivative by hydrogenolysis,

ii) replacing a conventional amino protective group by
hydrogen by treating with a solvolysing or
hydrogenolysing agent or

25 liberating an amino group protected by a
conventional protective group,

or

30 Db) in a compound of the formula I, converting one or
more radical(s) Y, R}, R?, R}, R* and/or R® into one

or more radical(s) R!, R?, R®, R? and/or R,

by, for example,
35
i) hydrolysing an ester group to a carboxyl group,

ii) converting a hydroxylated amidino group to an

amidino group,



15 Hydrates and solvates [sic] are understood as neaning, for exanple,
the hem -, nono- or dihydrates and sol vates are understood as neani ng,
for exanple, al cohol addition conpounds such as, for exanple, with

met hanol or ethanol. 20 In the above fgpraulae, Ais alkyl, is linear or
branched, and has 1 to 20, preferably 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11
or 12 C atons. Ais preferably nethyl, furthernore ethyl, propyl,

i sopropyl, butyl, ISO butyI or tert-butyl, furthernore al so

pentyl, 1-, %gﬁﬁgh§ﬁg UEYRI @ pitre grogp.o| ). dlnethylpropyl

1- et hyl propyl, hexyl 1-, , 3- or 4- nethylpentyl 1,1-, 1,2-, 1,3-,

2,2-, 2,3- or33d h yl th ut

1l-ethyl-1- nethylpro%gﬁ ¥%98§ aFY%atéﬂg tﬁ%ﬁﬁroéy% py1 1,2- or

1,2,2-trimst hyl propyl, heptyl, octyl, nonyl or decyl. A is

furthernore, for aﬁaggFle, trifluoronethyl, pent af | uor oet hyl , allvyl
r

or crotyl. 35 COR[er Is acyl and is preferably fornyl,
acetyl, propi onyl, furthernore also butyryl, pentanoyl or hexanoyl .

COOR[err] is gyef eeaﬁwrtﬂﬁghaxxbae@b@iylan LMDYEF MO Wbrmula I into
propoxycar bonyl or but ox car on%h
- 6- Hal is pr8P8r8bIytE 8 Br, but also I. Rlerr] , Rerr]

and Rlerrjloare, in each case |ndependently of one 5 another, preferably

H fluorine, F8P'8ii”§ad12 ?%cpaoéé%yrghnlrnﬁéi%%f ﬂgghoxxchethoxy,

propoxy, nitro, m no,
et hyl am no, fox| eﬁmldlm,noR Jatela@m'ld@s thaSUItﬂmﬁa!m d@,anlngsmeahyl -

sul f onam do, pbﬁ&g%éﬂ&éﬂeagtdgnen§£E¥#EQIO ethylthio, 10 nethylsulfinyl,
et hyl sul fi nyl hyl sul f onyl, sul fonyl , phenyl sul finyl,

phenyl sul f onyl , cyano, carboxyl met hoxycar bonyl ,
ethOXyC&thﬁY'Hydrates and solvates [sic] are understood as meaning,

for example, the hemi-, mono- or dihydrates and
solvates are understood as meaning, for example,
alcohol addition compounds such as, for example, with
methanol or ethanol.
20
In the above formulae, A is alkyl, is linear or
branched, and has 1 to 20, preferably 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11 or 12 C atoms. A is preferably methyl,
furthermore ethyl, propyl, isopropyl, butyl, isobutyl,
25 sec-butyl or tert-butyl, furthermore also pentyl, 1-,
2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
l-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl,
i,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1-
or 2-~ethylbutyl, l-ethyl-l-methylpropyl, l-ethyl-2-
30 methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, heptyl,
octyl, nonyl or decyl.
A is furthermore, for example, trifluoromethyl,
pentafluoroethyl, allyl or crotyl.

35 COR® is acyl and is preferably formyl, acetyl,
propionyl, furthermore also butyryl, pentanoyl or
hexanoyl.

COOR® is preferably methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl or butoxycarbonyl.



c.ar boxymet hoxy, met hoxycar bonyl net hoxy, carboxynet hyl,

nmet hoxy<car bonyl net hyl , am nocar bonyl net hoxy, 15
am nocar bonyl et hyl , N phenyl am nocar bonyl nmet hoxy or N
phenyl am nocar bonyl net hyl , furthernore al s acyl or benzoyl . In
particular, R2, R5 are H. Rlerr] is in particular, for exanple, H COOA
or -OCH err]COOR[err], 20 where R6 is H or al kyl having 1-4 C atons.

err] is H, of benz bu |cuI H.or_ al.kyl having 1-4 C
§£0n51 X ﬁgagréfepéﬁFﬁ a%& 2b ut 6ﬁ§é+;‘ -CH err]O, 25
-OCHerr]-, -COO, -00C, CO\IH- or -NHCO -CHerr]O, -OCHerr]- or

- CH2- CH2- |svzy ar I I referr At |y
unsubsti t ut ed %hen %hwnaﬁsht ﬁrg i § ecrarrsoer eﬁnli%g%{aﬁfeﬁ'{ﬁg n%fphtoﬁlel
furthernmoré a#énetBer. blpﬁgﬁ?rablml Hh f%uop‘p-éﬁer alghgnorrmn@- brgminegr

tri- subst i by ad, %@@I €, Mtrdxy 'UOéEK@;q{Ch'ﬁfbﬁS nR £, e,
I odi ne, hydroxyl, net h oxy et hoxy, propo oXy, pent¥foxy
hexyl oxy, benz?l“b?%? phe Mty l@Rinoc, ety tamiry | t hj gthylamino,

net hyl sul finyl diethylamihbnyl, 3Icet@hiddsul f osdlforinidsul fonmkathyl-
phenyl sul fi nyl

et hyl ani no; su afp'hen%ﬁigm rﬁﬁgrlly:g?‘ﬁ%%m t‘fﬁ% meftglyaﬁh% gggghf‘rf’do,

propi onyl drd nomebhﬂtsyllﬁnmym nmethylsull Eangdi, domeehirybul fonyiyl f enawildo,

propyl sul f ona but
- 7- phen% SRFPB¥AH do %ﬁéﬂ&m‘%’ et hy FRSERAS R P i doSYaRe:
car boxynet hoxycarkaxybxyet hoxy, mehb@mgychmmhyl met hoxyethoxycarbonyl,

met hoxycar bo nYESi‘BQ%ymetHMQSIOXWﬂ@%ﬂ@ﬁcarﬂbﬁﬂ{r?iﬁ&@flaﬁiw’ carbgmgéﬁ%.hoxy’

car boxyl , met hoxycar bony et hoxy- 5 carbonyl, cya
phenyl ani nocarB% %‘E‘?POBY BeRRYY . Ar i sa@h’é?ﬁﬁﬁbenﬁl@?‘éhaﬁyy,

for exanplis, Oamlmac@fb@nylmeth?h.w N- p@renﬁaaﬁ&ld@:&iﬂwiﬂwox% %f N*ioor
utyl phenyl ,  BhentanfaneRtabhyPprERyE .Y ebatherpoty Tidd Facfl' o
benzoyl.
In particular, R?, R® are H.
R} is in particular, for example, H, COOA or -OCH,COOR®,
20 where R® is H or alkyl having 1-4 C atoms.

R® is H, A or benzyl, but in particular H or alkyl

having 1-4 C atoms.

X 1is preferably, for example, -CH;-, -CH=CH-, -CH,0-,
25 -0-CH;-, -COO0-, -00C~, -CONH- or -NHCO-; -CH;0-, -O-CHy-

or -CH;-CH;- is very particularly preferred.

Ar is preferably unsubstituted phenyl or naphthyl,
furthermore phenyl or naphthyl, furthermore also
30 Dbiphenyl, which is preferably mono-, di- or tri-
substituted, for example, by A, fluorine, chlorine,
bromine, iodine, hydroxyl, methoxy, ethoxy, propoxy,
butoxy, pentyloxy, hexyloxy, benzyloxy, phenethyloxy,
methylthio, ethylthio, methylsulfinyl, ethylsulfinyl,
35 methylsulfonyl, ethylsulfonyl, phenylsulfinyl, phenyl-
sulfonyl, nitro, amino, methylamino, ethylamino,
dimethylamino, diethylamino, formamido, acetamido,
propionylamino, butyrylamino, methylsulfonamido, ethyl-
sulfonamido, propylsulfonamido, butylsulfonamido,



ni trophenyl, o-, m or p-amnophenyl, o-, m or p-(N

nmet hyl am no) phenyl, o-, m or p-acetam dophenyl, o-, m or

p- net hoxyphenyl, o-, m or p-ethoxyphenyl, o-, m or p- car boxyphenyl ,
o-, m or p-nethoxycarbonyl phenyl, o-, 157 m or
p-(N,N—dinethylanino)phenyl o-, m or p-(N et hyl am no) phenyl
o-, m ppﬁéh&hghﬁfbﬁéﬂﬂﬁao) pheMlme@hylﬁheﬁ{rlpsam%ﬁlaﬂl‘ﬂaay|

o-, m or p for

p- br ono-
met hyl sul f onyl

fluor

CFetbprymethoryy ' GatbisPRrBPsRnerEhoRYCAx hony e EhoRye

méenykycaﬁbonyleﬁhoﬁy(phenyhanhﬁMﬂﬂnhdp) hydrpkgeyhoxyo-,

or (nethylsulf henyl, Qs ¥ -ne I pphen _
furthernDre pr%? 38%8 caf????lz,5-ﬁ@§¢?§¥ééggéé#f{ | ¥knoxy
3, 5- dlfluoﬁopheayb¢n213 ¢yan°'2phepy2@ﬁip°2§@b9n314-aGN1395-@E@hbwﬂophenyl,

2,3-, 25 2,4-,

2,5-, 2,6-, 3,4- or 3,5-dibronophenyl, 2,4- or

2, 5- d|n|trophenyl 2,5- or 3,4-dinethoxyphenyl, 3-
ni tro-4- chl or obfedpl therpigrecoyeiarabdy, Lor mrample. o-,cH-orer, P-

2- am no- 4- chl ogg1y1 2- a1 Nomd- CJS".‘:O?l'ethyl%henyl anpno- Gp.chlger oghﬁjag,gbyl-

2-nitro-4-N, N

anm no-

yl nitr di net h | am nophenyl
2, 3-di ani nopheR ?nYT Oz:3Mr. OT 9‘%539r0pY§p§e%yy- QZ¢4£; or gp-t cert-

3,4,5-tri10
dichlorophenyl
4-f| uoro- 3-chl

bnhybphehgmﬁl 00— | 2, B gdéa“ Id peﬁjladwmphghyl bhydjﬁgxy?s p~
ophen i chl.oro no- pheny
o?’%ﬁﬁ%%%qyf & 21 1Tor 8T 4 X PHEY pgj’aeny%en?l ;M- 0r 7 pt (N-

2, 5-difluoro- 4metbmbgman9lpheﬁybuon61GHWEKhomracetamﬂdnghenyl o-, m-

3-chl or o- 6- net
3-fl uoro-4-net

b sk oot 200 B oo, o, o o

3- chl or 0- 4- aceP2FRHD enydy 02, 5HU|mﬁarmQFhOXYCQ##QﬁIkﬂh#BYl: o-,
- 8- 15 Arm-1i Sokn ﬁamml-laﬂmetﬁplaﬁxﬁavbﬁenpmenyb or ﬂaaphbbylp- (N-

furthernore prefer

SEE Yol Shaf¥EIP i O m ¥ P Lol A etRrLafinfbny

p- et hyl phenyl ,

m or

o-, m or p- tephe:hunlyl phenynh— or pe—a,cetyl@:hqmﬂydr@xyphen)dr P-fomybr

p- ni trophenyl ,
p- (N- net hyl am

%o? h P_ -0 °&nh$09f88¥é%h§%%%doﬁhénfp 8 Bybppmo-

m

p- nethoxyphenyphenﬂl.o o-m O p-ait haryphieyophenyl, m oon pnbarbv&yphenyl,

20

25

30

methylsulfonylphenyl, o©-, m- or p-{(phenylsulfonamido)-
phenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m-
or p-methylthiophenyl, 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-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-tri-
chlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-

‘dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-amino-

35

phenyvl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromo-
phenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxy-
phenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamido-
phenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methyl-
phenyl, 3—chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.



0-, m or p-nethoxycarbonyl phenyl, o-, m or p-(N N

di nmet hyl am no) phenyl, o-, m or p-(Nethylam no)phenyl, o-, m or

p- (N, N-di et hyl am no) phenyl, o-, m or p- acetyl phenyl, o-, m or

p- f or nyl phenyl, o-, m or p- 15 fluoroghenyl, o-, m or p-bronophenyl,
o-, m or p- chl orophenyl or o-, m or p-nethylsul fonyl phenyl.
Accordingly, the invention relates in particular to t hose conpounds of
the formula | in which at |east one 20 of the radicals nmentioned has one
of the preferred meani ngs i ndi cated above. Some preferred groups of
conmpounds can Be’eipr dssauhtyiduibarf ol fow egampieor mHereyl orl aaphthiysl, whi ch
correspond to ' ' [ adj cal s_not designated in
greater detail Eggtﬁﬁgﬁkghér%ggﬁ?%éyi’n(ﬁgc?aféé‘(?%l)ﬁle{’hgé f’orxﬁml §r| 8 gagy?h

whi ch 5 i nota m-Ror p-ethyiphenl. case M-ndepardenedylehénybneo-,

another are mnC(3g NHZ ' A0 39—, m- —tert— %P
nonosubsti t ut ed bywa)g, or pzfrdgyﬁhe me oo p-C%_rRI:%u Ielrgirel?,}'[err];
inlb Rerr]>"R®rPr p-Rydraxyphenyl .| ©-, ®ere] P-1erephenyln Osach
case independmAt by pobmi@d@henyl, o-, m- or p- (NaAHEtRPLamPh8)phenyl,
-C(=NH)-NH2, which can_35 . al so be nonosubstituted by
OH, or are o=, m- or p-acetamidgpenyly 5, m- or p-methoxyphepyl,

Rl err] d0e Hhapndm- or p-ethoxBipherdyl, o-,i anH or GOEAEbOkyphenyl,

o e’ o fEREE SRS, LR

anot her are -C(=

nonosubst i t ut ediBgticrlamingtphenyl, o-, m- or p-(N-ethyla@indichénty®)?2, 5
Rlerr], Rerr]o-, ang H@ndp- (N, N-diethylamifP'EH s H, COQR[ egr] or
-o(CH[err])co%QLer#]); P~ (N N-diethylamiTdyct e.naqlgerr%-'Omor P
-O-CH err]-; @acetylphenylpr grp] My eF P-forRylpheRyleastr/ i nBepaitent| y

of one 15 fluorophenyl, o-, mandheh-Bromopherhtd,” N62, whi crCcap-

chlorophenyl or o-, m- or p-methylsulfonylphenyl.

Accordingly, the invention relates in particular to
those compounds of the formula I in which at least one
20 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
which the radicals not designated in greater detail
25 have the meaning indicated in the formula I, but in

which
in Ia r!, Rr* in each case independently of one
another are -C(=NH)-NH,, which can
30 also be monosubstituted by OH, or are

~CO-N=C (NHz) 2;
in Ib R?, RS are H;
in Ic r!, r* in each case independently of one
another are -C(=NH)-NH;, which can
35 also be monosubstituted by OH, or are
-CO~-N=C (NHz) 2,
R’>, R°® are H and
R® is H or COOR®;



10 al so be nonosubstituted by OH, or are

-CO N=C (NH2) 2, 2 5 Rlerr], Rerr]

are H, Rl err] is Hor COOR6 and X

i's *CHerr]-O or -OCHerr]-; 15 inlg gRerr], Rerr] in each case
i ndependently of one anot her are - C(=NH)- NH2,
mCinrlll:(C::a?NHZ) 2in 1d R, R* in &d&R b@aganomaépéﬁaéﬁdwy o, eheare
Rlerr] is H, COOQ[err] or n‘&k}?f—l[ %?T)C@&[&&S]’ %md which can

X is -CHerr]-O, -0 CHaXzqd-ber mofibkebski€utedr by, OH, or are

1 4 in Ih R[err] R err ch case independently of one
another are -C(=NH)- NH2 Whl c-lhcO c%n&Nﬁﬁ al so be
nmonosubst i tut ed by OH, ®%, &’e 25;re H and -CO- N=C (NH2) 2,
2.5 Rl ek ] R[er{s] c‘['éork‘, or -O- (CHz)COORGR[ err] s
H COORerr], -OCH[err CCIR[err err] ]

~OCH err]-CONLR] &8r] ) [®rr], CHATOGHSL?, oF ‘0 “CHy-;
-O CH2- CONHAr  oh  ©BI2- C@\HAFR4 30 in° each cage independént@ ebk] - @ne

-OCHerr]- or -CHerr]-CHerr]-, is. Hor A and
A Lerrl i s al kyl [havi ng 1-4 CaRYher are; n'Fi(‘RSH)RFg?T] wiighy | can;
each casda0 independently of @ikso be monosubstituted by ORMNobheareare
-C(=NH)-NH2, which can 35 al so be nonosubstituted
by OH, or are . ~CO-N=C (NEgd2p (NH2) 2,

Rerr] , Rerr] areR—f, R are H, R err] Is H COORerr],
-O-(CHerr])COORerr], gHerr]- C;g]ﬁegf]GOORs and

-O-CHerr] - CO\I(R[err])[err] or CH err] errélg[err],

X is -CHerr]-0,X-0O CH er¥§ - QﬁZ'QCH Rlerr]

is Hor Almndin Ig ®RY, RA in escHl l@és@avm@eﬁeﬁd&lalfrmof one
another are -C(=NH)-NH;, which can
also be monosubstituted by OH, or are
-CO-N=C (NHz) 2,
R?, R are H,

20 R® is H, COOR® or -O-(CH,)COOR®, and
X is -CH;-0-, -0-CH>- or -CH,-CHay-;
in Ih R}, R? in each case independently of one

another are -C(=NH)-NH,, which can
also be monosubstituted by OH, or are

25 -CO-N=C (NH;) 5,
R?, RS is H,
R? is H, COOR®, -0-CH,_COOR®, CH,.COOR®,

-0-CH,-CON(R®),, CH,-CON(R®),,
-0-CH,-CONHAr or CH,-CONHAr,

30 X is -CH;-0-, -0-CH;- or -CH;-CH,-,
R® is H or A, and
A is alkyl having 1-4 C atoms;
in Ii r!, R* in each case independently of one

another are -C(=NH)-NH;, which can
35 also be monosubstituted by OH, or are
-CO-N=C (NHz) 2,
R?>, R® are H,
R® is H, COOR®, -0-(CH;)COOR®, CH,-COOR®,
~0-CH,-CON (R®),, or CHy~CON(R®),,



5 The compounds of the fornmula I and al so the starting substances for

their preparation are otherw se prepared by met hods known per se, such
as are described in the literature (e.g. in the standard works such as
Houben- Wyl , Met hoden der organi scheqoChem e [ Met hods of 10 Organic
Chem stry], Georg-Thiene-Verlag, Stuttgart), nanely under reaction
condi ti ons which are kngwn and is sgj{;.ajne_fcwcﬁzheorzea.@ﬁzoogznpntioned.
Use can al so be mad§6| n this, cg.ée of varlgnts whi ch are known per se,
but not mentioned here Rn greatetS f&t@F 12 130 | f desired, the starting

substances can al so be Rorned isiallsyluhauihgtbat Chayomse not isol ated
fromthe reaction mxture, but imedi ately reacted further to gi ve
‘the conmpounds of the fornula I. 20 Conpounds of the formula I can
preferably e Gbeaigrmpoundsyyofi dreat faymudapdunamdorlisie fhe mgitaritifuigom

one of thebﬁb&ﬁ&ﬁbb@“%‘ordq{}iéﬁt I WeSodWat{ SRt LRY wgaralse ;»%pé@e\ﬁsi ng

or hydrogenoly5|ng agen Preferred starting substances
sol vol ysi s or “W%@g%ﬂﬂ?@spg}fe ShosIGHhi 8F GERerdfscriked esPofdret o
the fornula | 1h’zuéraﬂﬁ§:éadleg ONien Othgogeahaaeaamdmcs sudhda8r Hbﬁ%axyl

groups contain co es ondi profected 30 ., a and/ or hydr ox roups,
preferably tho¥8 & Ia1 t of® ’%ﬁf"rﬁ%(frpb \/\h&%ﬁ“?‘% b ]Hﬁééofig aRIN

atom carryo Oagaann::no Qhrantiettrinie ngJaqncg+'Ih:pané+‘¢e|i'Bagt hoseu‘ﬁﬁngaht) ,
i nstead of an u y ich R .S an am

protective groﬁuﬂgigd%@%oggg\%ﬁglgﬁ g%&l!ll nst 3‘%”1(11 BESt SR ¢t ﬁ'g
hydr oxyl groupSBaFiﬁ?lé for h?@?o%‘?acpﬂ-mmmemngwm Usg. camoselshi ble
correspond m&&et he feHidl @ake BY¥ JiStHAL Ofhfchr QY’Q ']&ggﬂ CRELY =8,

group - COOR" ich R' iis a _hydroxyl protective

Preferred star%?ﬁgngﬁbgﬁﬁﬁ&8§e§r e§?séntﬁ§eé%§6'§fﬁﬁél derlvatlves
whi ch cas be converted into t he correspondi ng am di no
conmpounds.

If desired, the starting substances can also 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.

20
Compounds of the formula I can preferably be obtained
by liberating compounds of the formula I from one of
their functional derivatives by treating with a
solvolysing or hydrogenolysing agent.

25

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

30 amino and/or hydroxyl groups, preferably those which
instead of an H atom which is bonded 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’
is an amino protective group, and/or those which

35 instead of the H atom of the hydroxyl group carry a
hydroxyl protective group, e.g. those which correspond
to the formula I, but instead of a group -COOH carry a
group -COOR”, in which R” is a hydroxyl protective
group.



5 The introduction of the oxadi azole group is carried out, for exanple,
by reaction of the cyano conpounds w th hydroxyl am ne and reaction with
phosgene, dial kyl a [ sic] car bonat e, chl orof orm c acid

esters, N, N - carbonyl di i m dazol e or_aggtiLc anhydride. 10 It is also
possi ble for a nunber of - identical or different - protected am no

and/ or hydrOXyPer@ﬂﬁédt Startiby péesgeanbast e-aohessl and bRedshasliieng
subst ance. t he. rotect gr oups gfent are dlfn?rent fromope 15

another, in naﬂ?rﬁgiE ?ﬁey Wgﬁcbe SEP@ctl r SHBVERF e 1B+2 expP8ssion

"am no protectcorrgspopding gmméinblgompouhdsmn and relates to groups which
are suitable for protecting (for blocking) an am no group from chem ca
20 reactions, but which are easily renovable after the desired

cheni cal r&actTha mmmi of otheatoxadimzole groiun ods | parhied

mol ecul e. Typi &gy, gkgwseﬁ%:;ﬁa Creact f5f" olf“ eﬁﬁgtw&ﬂ g& 545t ut ed

or substituted acy ar a koxynethy kyl" groups.” Since the
ami no 25 prot'®EER Rydgprrpaminee ande mﬁﬂﬁflqﬂtW#thtPhPsgﬁﬁﬁre ialkyla

reaction (or rp@gé]on S eaueRRte, thelrcngéyégogmgc3|zeac1dlls otbeensse not
critical; howe er articul_ar C atons

t
are preferred °ny€§b+%§é?ﬁﬂlea8§laﬁFBgﬁ"aP YFBIG& |nterpreted in

the 30 wildest sense in connection with the present process. It

i ncl udes acyl qrg OU$| g)erl Vel?dle fr om %un%hall U%FOI‘]I . gggl !g_%g '([jl St

aromati c or er oCcycC I C acCl dS
particul ar, ald@ﬁ@m@bnyl protetate;d onmaobm;d/qmdhrépesyél lgroups to

ar al koxycar bory) grauRse 37 EHeNplbiech Ayt %8“%‘% ang@' Ssh¥PEaREE.

al kanoyl such as acetyl, propionyl, butyryl; aral such as

phenyl acetyl ; TarEhe P§BEﬁCt5§e S€HEB§IPrQ5enqxﬂqﬁMdlffer%RWI%%W&IR%ﬁoyl
such as ROA ambkeeycaihonyhy 64§8sathey cabt bexgéawemvny Qbﬁew:aar bonyl,
2,2,2-trichl oroet hoxy-

carbonyl BOC (tert-butoxycarbonyl), 2- i odoet hoxy- carbonyl,
aralkyloxycarumnylexyréssimn CBAind" qardoectivebegyxxay”' ) is generally

4- met hoxybenzy| oxygar ‘H‘y!cela'é'éé@c to oups WP MErSUED: B8 - For
Preferred am no protecti ve
protecting (for blocklng) an amino group from chemical

20 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 groups. Since the amino

25 protective groups are removed after the desired
reaction (or reaction sequence), their nature and size
is otherwise not critical; however, those having 1-20,
in particular 1-8, C atoms are preferred. The
expression “acyl group” is to be interpreted in the

30 widest sense in connection with the present process. It
includes acyl groups derived from aliphatic,
araliphatic, aromatic or heterocyclic carboxylic acids
or sulfonic acids and, in particular, alkoxycarbonyl,
aryloxycarbonyl and especially aralkoxycarbonyl groups.

35 Examples of acyl groups of this type are alkanoyl such
as acetyl, propionyl, butyryl; aralkanoyl such as
phenylacetyl; aroyl such as Dbenzoyl or toluyl;
aryloxyalkanoyl such as POA; alkoxycarbonyl such as
methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxy-



5 are BOC and Mr, furthernore CBZ, Fnoc, benzyl and acetyl . The
expressi on "hydroxyl protective group” is |likew se general ly known and
relates to groups which are 10 suitable for protecting a hydroxyl group
from chem cal reactions, but which argzeasily renovable after the
desired chem cal reaction has been carried out at other sites in the
mol ecul e. Typi eakbengups opothi S(téﬁe Bﬁeoxycai:bengmwerrentheaaethoxy-

unsubsti t ut ed or ubs |tuted aralkyl or g furthernore
al so al kyl grofipE’ B $1, r?a.l%}ééj ?Hﬁhhyésox#%r of eERFHE-
groups S benzoxyt'bcal 4smethoxjprb§enayéoxycrarbdn§rgal n BEMOEr; tharyl—

Ces e S ol EBAPY) SN aEPR O AR oA BrorocDIYbnBrigl: |1

groups are,5 i naze #BOG, and M@ﬁzyl fupthem@ls@nz@ﬂg Fmag uepenzyilonghd

tert-butyl aégg acetyl, benzyl and tert-butyl being particularly
preferred. T%e Iiberation of the conpounds of the fornmula | from
their functi onal derivatives is carried out - dependi ng on the

protective grovReUskpressi®n WHYGE:EPNOpa6tdetive gpeRRHt eid | YinklhsdFA or
perchloric acid butlfl SO W|th Tﬁ% er.strong,i norg(}anl c acids such as
hydr ochl ori c a8FBS%8 kiermy i @i FeLRTORg GPgadtOURs hdBFR aBFSs

such a9 t rsuhtabibac (fbtrc protbatrirsyl 4 ohydraxyals gxalp afrom chemieat- or

D ol bros by “BbficRfbfls, TH5uP) §A808F Qhelleasit 3 UdANL d NeE 30 YRR" 1 °

possi bl e, but no necessary. sut Imert
preferably 35 dgsgaﬁdCCbgmmgnﬂsreagrtlmﬂrpISe hearh e icedcduls at|chthsr

acetic acid, eghegs SHCRpas ﬂ@ﬂé&ﬂy Ofyﬁf@aPr?Qbﬁﬁén%f thaT an S Sygh as

DMF, hal ogenat ed hydr ocar bons suc or orret han ernore al so

al cohol s such Bke "abayamenidioned hHﬁ&Pb6Flt§§§ﬂo®ﬁoISUb§ﬁdté’lt§§1 Waret,
- 13 - 15 Fua{:agkyprer radytlur@soxiﬂslheuaaaéeﬁaﬂél %ll%d) SeOikC/tﬁ:Dt §roupsar e

possi bl e. TFA pr.ef er abl xce hout tron of a
further solven W&HF&H%‘%CFHZG ot the ﬁydr°xyw protective groups
1s not critical, since they are removed again after the

desired chemical reaction or reaction sequence; groups
having 1-20, in particular 1-10, C atoms are preferred.

20 Examples of hydroxyl protective groups are, inter alia,
benzyl, p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl
and acetyl, benzyl and tert-butyl being particularly
preferred. '

25 The liberation of the compounds of the formula I from
their functional derivatives is carried out - depending
on the protective group used - e.g. with strong acids,
expediently with TFA or perchloric acid, but also with
other strong inorganic acids such as hydrochloric acid

30 or sulfuric acid, strong organic carboxylic acids such
as trichloroacetic acid or sulfonic acids such as
benzene- or p-toluenesulfonic acid. The presence of an
additional inert solvent is possible, but not always
necessary. Suitable inert solvents are preferably

35 organic solvents, for example carboxylic acids such as
acetic acid, ethers such as tetrahydrofuran or dioxane,
amides such as DMF, halogenated hydrocarbons such as
dichloromethane, furthermore also alcohols such as
methanol, ethanol or isopropanol, and also water.



in the formof a m xture of acetic acid and 70% 5 perchloric acid in the
ratio 92 1. The reaction tenperatures for the cleavage are expediently
bet ween approximately 0 and approxinmately 50; the reaction is
preferably carried out between 15 and 3Q[ ?_gr]_ (room tenperature). 10
The groups BOC, OBut and Mr can preferably be renoved, for exanpl e,

using TFA in deghtaeeiBranemPkedse8d of W PRIt idrded SNoGlent
di oxane at 15-30[err]C, ,th roximately 5- to 50%

.1 he MOC group_usi_ng an apq;z

sol ution of 152FPmePRFFEARLRe, 'HF%tMarﬁ?l%f%?ﬂhﬂber"r%ﬁ e iTh B SKXCESS

gO[ erlr] . H‘,iidhagtndddiiﬁiaiﬂ yca: earo\f@wtelelf&r cgce%én@, ObeHeE16€i8. acid CBZ,
enzyl or the release of the apidino grou ro i,ts _oxadi azql e

derivative)) ¢&8n %%8 %gﬁ’ﬁve‘ag ?ormi%‘tujgiarﬁ#ne,acﬁ}:ltcr e&t 1%8 \ﬁnt%Jn HP& ogen

in the presencpesthdoric caald st ifie. ¢heof mahbbl e Sndt.al Tl al yebctdoh as

pal | adi um exped| a p S a n, . h st

Raney ni ckel V\AE'[Q ﬁﬁggé\‘_,}z ?(%r? o?c,ﬁpf g?’%# %?@%e?ggce |ce%lb?%')si.£;8a%’? z"f%% (%1

sol vents in thRpprazamatelyr & tand cappaprimatiedovd? i rthrirreaatien fisr

exanpl e, abealalraniych asriddanghe O pethasal ab arniges 596N 3soom

DMF. As a rule, the h)édro enolysis is carried out at t enper at ures

bet ween approx#ﬁﬂ‘?@l‘-’?1 Y¥&rd 100[err] and 30 pressures between

approximatly 1 and 200 bar, preferably at 20-30[err] and 1-10 bar.

Hydr ogenol ysi s_pf t he 0 t | ace wel for exanple, on 5 to

ook ey C i i reFREnSFOBP B0 SRR Alrhee % (PRetenebly B Lagiavagen) on

Pd/ C in met hantbtD\VExamp28, 30hetng. T™FA in CahijphliodoneftHdne f ormusing in

whi ch RL and Repalgyimare®l, N coNBty S@D i ChESABY oRC 1 9DiG@ed ¢yl om

5 m

t he corres I'ng cyand conpound. ) _

- 14 - Th @§n9§p§ponsengaa@yampqummﬁﬂeﬁx)&nn%miﬂ@%osgluupon ofi s
carried a¥ 8Y¥metB3thiPAe, Wdhilthy1EBine® ¥ R erididly HOXPiANE pe 180d
subsequent redyction of the N hydr oxyam di ne usi ng hydrogen in the
presence of a

Hydrogenolytically removable protective groups (e.g.
CBZ, benzyl or the release of the amidino group from
20 its oxadiazole derivative)) can be removed, for
example, by treating with hydrogen in the presence of a
catalyst (e.g. of a mnoble metal catalyst such as
palladium, expediently on a support such as carbon, or
such as moist Raney nickel with addition of, for
25 example, acetic acid). Suitable solvents in this case
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
30 pressures Dbetween approximately 1 and 200 |Dbar,
preferably at 20-30° and 1-10 bar. Hydrogenolysis of
the CBZ group takes place well, for example, on 5 to
- 10% PA/C in methanol or using ammonium formate (instead
of hydrogen) on Pd/C in methanol/DMF at 20-30°.
35
Compounds of the formula I in which R! and R* are
-C(=NH)-NH, can preferably be obtained from the
corresponding cyano compound.



5 catal yst such as, for exanple, Pd/C or Raney nickel. For the

preparation of an am dine of the formula | (Rl = -C(=NH)-NH[ err]),

anmoni a can al so be added to a nitrile of the formula | (Rlerr] = CN).
The addition is preferably carried oujgin a nunber of stages by, in a
manner known 10 per se a) converting the nitrile using Herr]Sinto a

t hi oami de, Théi ebniereabreidfeda U&gaﬁoa@ﬁid@” fhtdJandiMidihd. gﬂsﬁﬁr rln,
into the corres ond| %fﬁlkéﬂ{: g}é{t i 0 es V\hlc"hrg for its é
reacts with N @r\C}L e di 15%2§ 188nvé’}”t fRE  #XaPLe. using
an al cohol , leyc@;coxylamiﬂnanolandn subgupeaitce pédi€tionnt oft hehe N-

cor respondi ng lwldréﬁc%{?:fdfrﬁée usffYf l'i[yrdeﬁaofq'%n itnhl Be‘ém %@esgrnl’g%m g QO

reactin I um
(t ri met hyl gl | g tad vt aﬁ@lchheashyépm‘l yekargpiee Pddfucer Reney mwiehatation
of the cyano csggpoum 0 di kno 1p_er se.
Conmpounds of the for ?ﬁeﬁﬁétﬂgn d#h =il aﬁf& a?g %@e@%%q\ll?iﬁﬂ—!? can
preferably beC GV TREER) /f AsmRondfe can %ﬁ@ebﬁoﬁéﬁﬁé élok@(yhlaﬁﬂt)‘d@mf_
conpounds by rgest ifegmeilah I (RBuani ¢NNe. The additiod ULEhGsF@FSr i ble

to convert aco ou of the 30 formula | into another co ound of e
formula | by ?fge?‘f?nbno?lenwbﬁﬁre%r§ﬁlaggls(%y R[Ibﬁ]m R r]fr}o“ll%[lerr],

Rl err] andlbor per d§err] into one or nore radical(s) Rlerr], Rerr],

Rlerr], R[err]a)ang[,g{,e&% ] 'the nft 11%yu%c Igog g f‘zg%gg”ﬁmn%g:eourﬁ*%%@ or

redu0|ng nitr oups (f or ‘exanp
35 Pd-carbon WthFharF-S|mver%ﬂmngmmblsyh@tmoagent, e.get@HsD) ) to

am no groups into the corresponding S- alkyélmldo%ﬁlo tek@ﬁﬁﬁ? be
hydr ol ysed, 0{ exanple using aceticC aci usi ng

wat er, wat er - Uit BRFt TearbRarielitl t%eFatugbgebeﬁhﬁe@mwrloo
5 Furt her b8 e b)f rcﬁmmmggrouné caAthelacyl @@ty i Na@ alcohol, e.g.

ethanol in the presence of HCl, into the corresponding

imido ester and treating this with ammonia, or

c) reacting the nitrile with lithium bis-

(trimethylsilyl)amide and then hydrolysing the product.
20

Preparation of the c¢yano compound is carried out

according to methods known per se.

Compounds of the formula I in which R!' and R* are

25 -CON(=NH)-NH, can preferably be obtained from the
corresponding alkoxycarbonyl compounds by reacting with
guanidine.

It is furthermore possible to convert a compound of the

30 formula I into another compound of the formula T by
converting one or more radical(s), R!, R?, R}, R* and/or
R® into one or more radical(s) R', R?, R?}, R! and/or RS,
e.g. by acylating an amino group or reducing nitro
groups (for example by hydrogenation on Raney nickel or

35 Pd-carbon in an inert solvent such as methanol or
ethanol) to amino groups.



customary manner using an acid chloride or anhydride or al kyl ated usi ng
an unsubstituted or substituted al kyl hal i de, expediently in an inert
sol vent such as di chl oronet hane or THF and/or in the presence of a base
10 *such as triethylamne or pyridineisat tenperatures bet ween -60
and +30[err]. As a rule, the reaction is carried out in an inert
solvent, in thespeesenssn ofbeanhgrardibs@al ngfaﬁeréxa:ﬂ,&epr%fse.rr@ol Hcekian
alkali netal or a(likal i ne, ear}\{% gie V‘Hgdro%l de, car bo,gﬁlL '
bi carbonat e or25+9afREt HEAFNROH o, fKOJ{ T ofatRE- RaPF Wet&Fs or
al kal i ne eart hdioxanet atstempetratalrey betpeeasd amd d0d°um cal ci um or
caesium The addition of an organic base such as 20 triethylam ne,
di rethyl aniline, pyridine or quinoline or of an excess of the am no
conponent s Sof Fhrxthermore, free emigo tgroupkylcan obedea¢cybated dnt he
formula 111 o] V QL

cuSBYmat$OomBanks 91%1?15] &n Qiqd(’:ﬁ‘ﬂ)ﬁgi 2@5 QH@%&%QH@ or

used, the reaction_tine is between few m nutes an

reaction ter‘@%ﬁé@ﬁF@d B img aBet”ﬁ?éﬂ’StltLH:rﬁﬁ oS?FnERIB?S;FJG{IEqﬁC} ahlyl
150[err], norrmélydbet%&@e&&[e@ﬂtub anth anl3@hekt] . solventSUidadhe hgert
solvents are, for g nﬁ g X'droc F_!g, nsd30 such .as hexane, petrol eum
ether, benzenedtCPHPHERETHRRD 3 n&nd/ox, i, the (eresenes 5 car Bafe
such ad0 stchchhsroétdipgittuyd amin2 dicxh| gryaeidiane, &ar bbempetradures

chl oride, chl or oL t hane; al cohol s such as et hanol ,
et hanol , |sop?%%gﬁ% nsgrgﬁgnoﬁagn- 35 butanol or tert-butanol; ethers
such as diethyl et her di i sopropyl ether, tetrahydrofuran (THF) or
di oxane; ahycal ehherS @uehanckiiy epe géamedme%etml a¥ inert
nonoet hyl et her é? thyl glycal or ethyl glycol), hyl ene gl yco

di met hyl et herS¢ 31]1 mE,):Ln kdipedrarance of an ac1d -binding  agent,

- 16- 13s apgeébefablybuoifananeal Rl demetisdh &8 atRhaRhde.earth metal

i ot byl £ or LIRS | FAFPPAEE R, heaptRRare  PReof anQEiexPabE such
as di nmet hyl subfoai deakDM)d ofir htwe alkali metals or alkaline earth
metals, preferably of potassium, sodium, calcium or
caesium. The addition of an organic base such as
20 triethylamine, dimethylaniline, pyridine or quinoline
or of an excess of the amino components of the formula
ITI or of the alkylation derivative of the formula III
may also be favourable. Depending on the conditions
used, the reaction time is between a few minutes and 14
25 days, the reaction temperature being between
approximately 0° and 150°, normally between 20° and
130°.

Suitable inert solvents are, for example, hydrocarbons
30 such as hexane, petroleum ether, benzene, toluene or
xXylene; chlorinated hydrocarbons such as
trichloroethylene, 1,2-dichloroethane, carbon tetra-
chloride, chloroform or dichloromethane; alcohols such
as methanol, ethanol, isopropanol, n-propanol, n-
35 Dbutanol 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 glycol or ethyl glycol),
ethylene glycol dimethyl ether (diglyme); ketones such



5 disul fide; carboxylic acids such as formc acid or acetic acid; nitro
conpounds such as nitronethane or ni trobenzene; esters such as ethyl
acetate or mxtures of the solvents nentioned. 10 A base of the
forfula | can be converted with an acid- 16 Lnto the associated acid
addition salt, for exanple by reaction of equival ent anounts of the
base and of thas acétbflei nogn butahofel veahideeh aacht hapol agedamubsequent
evapor at i on. §%|§%e aC|E t r t hi sNreaghign are.those 15 g@%ﬁh yield -
physi ol ogi cal | F*GEREpESBFE™ SVts. THaSy Ieyrrgdidene aci d n be®8sed,
e.g. sulfuric dimdthylformamideadDMF)hy dridivllies asucls aschceﬁohydrmdblorlc
acid or hy p

ShPPoRINEs Afcl as PHORBEAVLS ouifBkide (G . B3rben

or t hophosphori ¢ ~acl er nor e danrc aci ds,
in particd ar dlaulﬁhéﬁv c, Caélp?wéiq‘—‘c acids arsu¢lphas c formienaeicdd or

het erocyclic aHEEQc adild; n199byt@&h§oxﬁ?d§°)é¥ﬂdhc aéulﬁl@y&n&rha%afag'c

acids, e.g. c acid, acetic aci lonic acid, pivalic ac

di et hyl aceti c néEFB enﬁﬁFSnlésﬁﬁ?%jSUd@u%%lﬁEbY La@cetai® oF nBirEuEesd,
fumaric acid, ﬁﬁ|eh§ 86ltentacinbatached. tartaric acid, malic acid,
citric acid, gluconic acid, ascorbic acid, ni coti ni ¢ aci d,

I sonicotinic acid, nmet hane- or et hanesul fonic acid, ethanedi sulfonic
aci d, 1D hydr baget leheshe f bormudai d, denZeeesohirericedactith pan 38cid

tol uenesul f oni £n@g! ghga:%t & gl%lﬁ%%@&? 2884 ?bﬁ“'séﬁ@' € for ‘ a’gﬁl“gg%% Bg

llauryl sul furic acrd S1'ol ogl Ca uaccep
e.g. picrates,reagtbenysdd qcmr\{aﬁ!eent am@unusl @ff drhg obaper ianidc an f obhef the

conpounds of té"@ld inf QﬁmihérE sdlvent gi'lct}heaé)té'@{aﬁ@iﬂ'dan&ogﬂﬂgg et the
formula | can be converted ﬁgilng hases é? sodj um or ﬁgota35|um
hydroxi de or sSYRRPFDFLIQ0t aBSFTHPLEr BEAESe Fotnitdishareaction rasp oblapag

metal sal 15, iwhpehtigibdd abkglsiolegdlcally acceptable salts. Thus

- 17 - or.al kaline ear%h neta% sal ts, or corre nd n

anmoni um sal t sTOTINGSFEHEGi E8P Ya ke aﬁ(?(n WA su%hgﬁé? f or
exanpl e, et hanatidi ndyydahadlisp beidsedsuch as hydrochlorlc acid or

hydrobromic acid, prhosphoric acids such as
orthophosphoric acid, sulfamic acid, furthermore
20 organic acids, in particular aliphatie, alicyclic,
araliphatic, aromatic or heterocyclic mono- or
polybasic carboxylic, sulfonic or sulfuric acids, e.gq.
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, c¢itric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-
30 toluenesulfonic acid, naphthalenemono- and disulfonic
acids, laurylsulfuric 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 using bases (e.g. sodium or potassium
hydroxide or sodium or potassium carbonate) into the
corresponding metal salts, in particular alkali metal



5 The invention furthernore relates to the use of the conpounds of
the forrmula | and/or their physiologically acceptable salts for the
production of pharnmaceuti cal preparations, in particular in a
non:chem cal way. In 10 this context, thay can be brought into a suitable
dose formtogether with at |east one solid, liquid and/or

sem -1iquid exerpiadKalihedwdrdtlametdd, salt &ppr oPphtat €he corirespefidifat i on
wi th one or nore further tive conmpounds. 15 The invention
furthernore reParestty gﬁﬁaceutlcal preparations, conprising at |east
one conpound oPtheologlbaﬂmmeadceptﬁh&eoqegaﬁiCtbq@qay(ﬁuthaslyfor

acceptable . e%&r%) thh no }_%ﬂﬁ?xem ss%}IS%n% LYLRE used as nedi caments

in human or veteri'nary nedi clne € exciplents are organic or
i nor gani ¢ substances which are suitable for enteral (e.g. oral) or
parenteral admmbstm&éﬂel@ﬁ tﬂﬁltqfém?o'%e apphhedk! of angheloy8at <5§a%hevv'th
t he novel conpounds, exanpl e water, vegetable oils, benzy

al cohol s, SPRPURES @fyé%?es fozﬁﬂm‘ly%t%y?’éﬂéor ghedsl th-?'l@Il?SéFéIllY
triacetate, gehateptabler ik afes Stitd pFodactess Wf phasimacelitical

i 1's: Coat edresbpapEiongho i Barth Eutte, "2 ABReEnEn, WV Tirdis o
dr ops areZUEedthas contexal, dihrewni samabeobrosgiosintar i @ssat eabied dose
rectal r o] o] r or S
Eﬁ Egééghef EEh'EE EEQ % d 95 X Py nd/or
[ furt er :ﬁﬂ#% re

sol uti ons, nore  suspensi ons, | ONS
used for par SeMaralquidniexicspignitorer auxxlxnmmn@@d.cnﬁanppﬁppggwdens are

used for topicah comdPifdtGasd OMwithNne ondlOVEL ﬁBEEpUW%&thé@n acdive be

| yophilized and the |yophilizates obtained used, for exanple, for the
production of FRFREVPER-preparati ons.
- 18- I8e preparations indicated can be sterilized and/or can

andl or et t1 ng Bont BYSBKAPE: { FBFERCEAPFS ZSLAGPS,( Foct PRAZMAEHSAGRL:
pressure, buffprepabstannes, cdnpolsinanat, ldamtournagsoapdumd [dfcthe]
more further  goymula I and/or one of its physiologically acceptable
salts.
20
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
25 application and do not react with the novel compounds,
for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates such as lactose or
starch, magnesium stearate, talc, petroleum jelly. In
30 particular, tablets, pills, coated tablets, capsules,
powders, granules, syrups, juices or drops are used for
oral administration, suppositories are used for rectal
administration, solutions, preferably oily or aqueous
solutions, furthermore suspensions, emulsions or
35 implants, are wused for parenteral administration,
ointments, c¢reams 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 preparations.



active conmpounds, e.g. one or nore vitamns. The conpounds of

t he formul a I and their physi ol ogically acceptable salts can be
used in the 10 control and prevention of thronboenbolic disorders such

as thronbosis, myocardial infarct, arteri qgclerosis, i nfl anmati ons,
apopl exy, angina pectoris, restenosis after angi opl asty and

intermttent chraedigididadationkd iddiddded coamenéi Ster2sideluadd/B® can
substances accordin ta the inventjon ar referably adnministered in
doses of bECREETa P IAHIRY TUSHd 00T HEELERR TS { PESESFYALI eSneen
5 and 100 ng petathdidzetist . arddtorlaimettdage agents, prafuel sf jebel waailts

approxi mately Q.02 0. ny/ of .ho | . ecf} Qse for
each patient dgf))ern ?Peétlr#%mg@%r ,osoﬁ'%té% ch/%érl%%s%%’ f%@?gég 5 (l?(r\st%?g ‘e on
t he ef f3 cacplouirangsspeflaivourdnpgsunandrpr oybthcwral hencarge, furthesady

wei ght,,  gener ab ¢l gl BhpBedldsh. 6% JHe i oftld witamGik [he i me and

route of adm nistration, excretion rate, pharnaceutica
conbi nati on and severity of the particular disorder to which the

t her apy apmphees. OnowdfHy Ni séfati Rel S HRITLd. T  andboveraig

bel ow, all te ratures are_indi cated £n [erriC; 30 Ig the _fo]low ng
exanpl es, " cuBPYRAPYOFMGARILNy agpePtablep SRS 1 Gl eO8arySedatidt ithe
added, if I®Ecessatyol andiqmﬁithd rftg.cgﬂ diflethﬁmbfbél;m[bbbﬂcogitsbgdéigamsalch
product, the L xture is _adjusted to pH t ween an an

Extract ed w t 38 hT-SEBPRLE" of NYPERFOLHet RIRETCEhe. S8LEAgRTIE  Hifse i s
separated of f infdpmedtions: epdplexy., sodfiake pedteovdsor aresteaosishe
residue is purifigd QﬁgioplﬁgﬁyﬁﬁﬁﬁGﬂﬁﬁ%ﬂ&%ﬁ%ﬂé‘EiéHﬁ;ﬁ%EYdH.by

crystallization. Mass
spectronmetry (MS) :El (electron inpact ionization)

Merr] 15 In this connectionfA8s a(fidSle @HOMubLEIRNAEIMBREbrding
(MeH) [err] 5 to the invention are preferably administered in doses
of 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
20 body weight. The specfic dose for each patient depends,
however, on all sorts of factors, for example on the
efficacy of the specific compound employed, on the age,
body weight, general state of health, sex, on the diet,
on the time and route of administration, and on the
25 excretion rate, pharmaceutical combination and severity
of the particular disorder to which the therapy
applies. Oral administration is preferred.

Above and below, all temperatures are indicated in °cC.
30 In the following examples, “customary working up”
means: if necessary, water is added, if necessary,
depending on the constitution of the final product, the
mixture is adjusted to a pH of between 2 and 10 and
extracted with ethyl acetate or dichloromethane, the
35 organic phase is separated off, dried over sodium
sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallization.



Exanmple 1 A solution of 2.06 g of 3-bronobenzonitrile and 1.50 g

of 3-totylboronic acid in 50 m of dinmethoxyethane is 10 treated with 247
ny of pal | adiunm(l1) acetate, 335 ny of tri-o-tolyl phosphine, 20 m of
wat ér and 954 ng of anhydrous sodi um garbhonate and heated at 100[err]C
wth stirring for 18 hours. The m xture is worked up in the

customary nmannmgasst BpetegometriyS (8131 QEmt O%E@J‘ieﬂoﬁn idnplet Shbhéaa@tbngo!l um
usi ng petrol eum ether/ethyl acetate 9:1 and

3' - net hyl bi phenyl -3-carbonitrile is otﬁal ned as a colourless solid
("A"), EI 193. A solution of 1.17FaBof {(f4stn lAteh of bemba@fAment)
tetrachloride is treated with 1.09 g Q&_'a}ll\;-qbrormsucci n- 20 imde (NBS)

and 60 ng of azobisisobutyronitrile heated at 70[err]C for 18
hours. The 3rvi xture is worked up in the customary manner, the residue is

chr omat ogr apheflyamp1@nia Silica gel columm using petrol eum et her/ et hyl
acetate 9:1 =br ononet hyl bi phenyl -3-carbonitrile 25 1is obtained as
a colourless solid ("B"). A solution of 500 ng of "B" and 238 ng of 3-

hydr oxybenzgni Ar isb&ui(tj:ﬂoho il dpfoacgt Bfi Br-haz%rdoiaetzfz%ilﬁetgllemaﬁ&hé hy 6§6A
caesi um car bonate .and .sti.rred .at ro ratur or Qur s ter
cust omary wor kPhg u% lé’é‘bq:q?é“ 16 RFHlein 50 gﬁf WY% hane is
rever sed- ﬂ]ﬁasetreatedl winhh 245i ngy oﬂq&ﬁ]ﬂr&drmﬁetmtafetat@5 355 mg3of(-

Cyanophenoxyne Ly - 3- onigxil . FAB
obtained as a {;:g% f’ gﬂéhf)gaﬁghg Aﬁésol u ic?(r’? of’ ASS’-’ a%‘? "96’341am? 19 g ngy
of hydroxyl - 3§nhliﬁrﬁ9ﬁ$urﬁ<2<ﬂﬂ1§m garhenerey apf ehhaheﬁ iat t A1Of°ed wm.th

1.2 g of pol yfTEEiPQﬂH?df@k”qté‘mmé‘o%édhﬂﬁtﬁP%/AQE WO %afui%'{ e

room tenperature for hour s The solid tere he so vent
i s rermved andc'?'@ GBREYy mannery _the Kemidueykar FRFPRREegERphefo g meahy |

bi phenyl - silica gel column using petroleumZQxher/eﬂﬁﬁpoééatgtae
sol ytion of 76

g of f-%-°f’f1a'1€ i BB ae oy TR phenl dncarRgAit 6 iy rERERER. 781 st
Raney ni ckel aadc&loBflegs sblidcétAcl),aBildl93nd hydrogenated at room
A solution of 1.17 g of *“A” in 10 ml of carbon
tetrachloride is treated with 1.09 g of N-bromosuccin-
20 imide (NBS) and 60 mg of azobisisobutyronitrile and
heated at 70°C for 18 hours. The mixture is worked up
in the customary manner, the residue is chromatographed
on a silica gel column using petroleum ether/ethyl
acetate 9:1 and 3’'-bromomethylbiphenyl-3-carbonitrile
25 is obtained as a colourless solid (“B”).
A solution of 500 mg of “B” and 238 mg of 3-
hydroxybenzonitrile in 10 ml of acetonitrile is treated
with 652 mg of caesium carbonate and stirred at room
temperature for 40 hours. After customary working up,
30 the residue is chromatographed on a reversed-phase
column using acetonitrile/water 65:35. 37-(3-
Cyanophenoxymethyl)biphenyl-3-carbonitrile (“C”), FAB
311, is obtained as a colourless solid.
A solution of 90 mg of “C” and 125 mg of hydroxyl-
35 ammonium chloride in 10 ml of ethanol is treated with
1.2 g of polymer-bonded dimethylaminopyridine (DMAP)
and stirred at room temperature for 18 hours. The solid
is filtered off, the solvent is removed and N-hydroxy-
3’-[3- (N-hydroxycarbamimidoyl)phenoxymethyl]biphenyl-3-



t"errperature and at nospheric pressure for 18 hours. The solid is
filtered off, the solvent is renoved and 3'-

( 3- car bam m doyl phenoxynet hyl ) bi phenyl - 3- car boxami di ne, acetate, ElI 327
(Merr] - NHerr]), 310 (Merr] - 2 NHerzg)-10 [err]
I S obt ai ned. The conmpounds 15

- (3- car ban négeydeaei@iyaet hpk) bijghestained ascar tumam’ﬂierns gbatas at e,
FAB 345; ai (4- car bam m doyl phenoxynet hyl ) bi phenyl - '
car boxani di ne, FAB 2%l ate, FAB 345

- (4-carbam mdsxbﬂ.pltdmxyoﬁt gl )mg pbény‘l‘D'S i20 1@amboxafn matélarmlacéSat e,
FAB 345; rpg&a e ARNT
car boxam di ne, treate carb '?ngdo ye{?eatrll@ gntgtﬁgﬁ | Eﬁ"ecrll{el and
car boxanmi dbne,3@5ng  of 4’ a(:stcar badid do?l’léhe phér"FyI _goom
car boxani di ne @Qﬂperatuﬁe afid” %%maﬂﬂﬁﬂﬁﬂﬂ(§Wé§@@ﬁQXEBEt@@)HbﬂiEmYThé

car boxam di ne are obtai ned anal ggously.

30
Anal ogous| y t sEkidpie Eilxerathcefbn She3-98biRRL £ E@ﬁ‘?gﬁfjt @At 3with
3- ”EthOXyphenyt@Dé9ﬂb&m1ﬁ£ddylbhén3§yﬁéﬂﬁ9mmﬂlphenyl -3-carboxamidine,

o noxyb! phe B%Eﬁu%?og#h oo ;aiﬁqt%nd'(éfuﬁw' gi Wt rii odi de

10
NH2
NH
is obtained.
The compounds
15 3’ - (3-carbamimidoylphenoxymethyl)biphenyl-4-

carboxamidine, diacetate, FAB 345;
3’ - (4-carbamimidoylphenoxymethyl)biphenyl-4-
carboxamidine, diacetate, FAB 345;
3’ - (4-carbamimidoylphenoxymethyl)biphenyl-3-
20 carboxamidine, diacetate, FAB 345;
4’ - (4-carbamimidoylphenoxymethyl)biphenyl-4-
carboxamidine,
4' - (4-carbamimidoylphenoxymethyl)biphenyl-3-
carboxamidine,
25 4’ - (3-carbamimidoylphenoxymethyl)biphenyl-3-
carboxamidine and
4’ - (3-carbamimidoylphenoxymethyl)biphenyl-4-
carboxamidine
are obtained analogously.
30
Example 2

Analogously to Example 1, by reaction of 3-bromo-
benzonitrile with 3-methoxyphenylboronic acid the
35 compound 3’'-methoxybiphenyl-3-carbonitrile is obtained.



i'n acetonitrile and reaction with 3-brononet hyl - benzonitrile,

- ( 3- cyanobenzyl oxy) bi phenyl - 3- car bo- nitrile is obtained. 5 By
reactlon mnth hydroxyl am ne and reduction wth hydr ogen under Raney N
catal ysi s, - (3-carbam m doyl - benzy2Dbxy) bi phenyl - 3- car boxam di ne
[err] 10 I S obt ai ned. Anal ogousl vy,

- (4- car bam megogubsenylenty )&t e n vl edvageb oxbh dademiniumdi bkl adide FAB
345; 15 4'-(3: carbankgh Q)

di acet ate, FAB'3453°° relgb gly‘Jﬁlggy) qlm% o %Egoxaingf%%%? }é%usl y to

Exanpl e 1, by be!ammx)trnles cyarfoph@ndyanobengy ) bipkeny 1 hd neanpe

3- br ono- 5- net ?ﬁff% dconpound met hyl
3' -cyano- 5- nep% %ﬁ? §agte IS obtalned By brom nation

with NBS afd rléiactll-'%ﬂcw-?ﬂ 2wlth hirdsepydfareme rignd duGHign  with
3' -cyano- 5- ( 3- &ﬁ&gen un@8eNRAYER! ! )dvdemds 3-3ar @Xdéﬁﬁanirﬁl@@j}m— ned.

Reaction with h dro ne and r duct on_usi,ng H2/ Raney Ni affords the
conmpound neth zéFYﬁéﬁ%g%+m$ rﬁoxamldlﬁ

car bam m doyl phenoxynet hyl )b| phenyl 3 carboxyl ate. 30 By hydrolysis of the

ester with aqueous NaCOH, 3'-

car bam m doyl - 5- ( 3- car bam m dc
aci d HN

enoxymnmet hyl ) bj yl - 3-carboxylic
L NH,

NH

10 is obtained.

Analogously,
4’ - (4-carbamimidoylbenzyloxy)biphenyl-4-carboxamidine,
diacetate, FAB 345;

15 4'-(3-carbamimidoylbenzyloxy)biphenyl-4-carboxamidine,
diacetate, FAB 345,
are obtained.

Example 3

20
Analogously to Example 1, by reaction of 3-cyanophenyl-
boronic acid with methyl 3-bromo-5-methylbenzoate the
compound methyl 3‘’-cyano-5-methylbiphenyl-3-carboxylate
is obtained. By bromination with NBS and reaction with

25 3-hydroxybenzonitrile, methyl 3’-cyano-5-(3-cyano-
phenoxymethyl)biphenyl-3-carboxylate is obtained.
Reaction with hydroxylamine and reduction using Hz/Raney
Ni affords the compound methyl 3’-carbamimidoyl-5-(3-
carbamimidoylphenoxymethyl)}biphenyl-3-carboxylate.

30 By hydrolysis of the ester with agueous NaOH, 3’-
carbamimidoyl-5- (3-carbamimidoylphenoxymethyl)biphenyl-
3-carboxylic acid



ferr] I s obtained therefrom By chromat ography on a
rever sed- phase colum using an 5 acetonitrile/water/ TFA m xture,

3' - carbam m doyl - 5-( 3- car bam m doyl phenoxynet hyl ) bi phenyl - 3- car boxyl i ¢
aci d, bistrifluoroacetate, is obtainep2 - The conpounds 10 net hyl
4' - car bam m doyl - 4- (4- car bam m dg Iphenoxy-

met hyl ) bi phenyl - 3- car boxyl at e, #AE e

4' - car bam m doyl - 4- ( 3- car.ham m NH

met hyl ) bi phenyl - 2- car box - o) 2

3' - car bam m doyl - 4- (4-car ba ‘n1doylph-

nmet hyl ) bi phenyl - 2- carboxylat@ 2FAB 403 nmet hyl NH

3' - car bam m doyl - 4- ( 3- car banm m doyl phen 20

met hyl ) bi phenyl - 2- car boxyl ate, FAB 403 met hyl

4' - car bam m doyl - 5- ( 3- car bam m doyl noxgl

met hyl ) bi phenyl - rboxyl at e, EAB 403; 25 net hyl

3' - car bam ni doyf- %B€§155¥bgh?ﬁ?g5ﬁpphenoxy-

met hyl ) bi phenyl - 4- car boxyl ate, FAB 403 are obtai ned anal ogously. 30

E)r(gglbgngoat e V\Xt WQ%O% I#E)(; ac: S xlev §&?}Eé§g egl%hﬂsjﬁqg an

5 acetonitrile/water/TFA mlxture, 3’-carbamimidoyl-5-(3-
carbamimidoylphenoxymethyl)biphenyl-3-carboxylic acid,
bistrifluorocacetate, is obtained.

The compounds
10 methyl 4’-carbamimidoyl-4- (4-carbamimidoylphenoxy-
methyl)biphenyl-3-carboxylate, FAB 403;

methyl 4’-carbamimidoyl-4-(3-carbamimidoylphenoxy-
methyl)biphenyl-2-carboxylate, FAB 403;

15
methyl 3’-carbamimidoyl-4- (4-carbamimidoylphenoxy-
methyl)biphenyl-2-carboxylate, FAB 403;

methyl 3’-carbamimidoyl-4- (3-carbamimidoylphenoxy-
20 methyl)biphenyl-2-carboxylate, FAB 403;

methyl 4’-carbamimidoyl-5-(3-carbamimidoylphenoxy-
methyl)biphenyl-4-carboxylate, FAB 403;

25 methyl 3’-carbamimidoyl-5- (3-carbamimidoylphenoxy-
methyl)biphenyl-4-carboxylate, FAB 403

are obtained analogously.
30 Example 4
Analogously to Example 1, by reaction of methyl 3-

bromobenzoate with 3-tolylboronic acid, methyl 3’-
methylbiphenyl-3-carboxylate is obtained. By



hethylbiphenyl-3-carboxy|ate S obt ai ned. By

-23- . brom nation with NBS and reaction wth nethyl 3-
hydr oxybenzoat e, met hyl 3' - (3- et hoxycar bonyl -
phehoxynet hyl ) bi phenyl - 3-carboxyl ate - 23 ks obt ai ned t herefrom

By reaction wi th guani dine hydrochloride in 5 nethanolic sodi um
met hoxi de sdbubmbnationt [@#ith3- NBS and reaction with methyl 3-
guani di nocar boy enoxynet hyl ) bi phenyl - 3; carbony|) ] ;4 _ ani.di _
Porry ' Moo YRR EVBRIIBAR | ey erPerY L™ "o The! (aompeliRPbaLBsny1
N-[ 4" - (4- guani pheoozybebhybhohiphengl k3 rarboxybapkeny! - 4scar boobtagoedi di ne
I S obtained an : ﬁ?%%ﬁﬁﬂ : A |
3-bronD-5-neth?*gﬁgﬁ%%¥én§§ r? : g g%é%g?ﬁ??l@%ﬁ%ﬁﬁ%ﬁ%ﬁéﬁ%ﬁ%ﬁéﬁs2513 g
of caesi umP20 meehavadie | /odiol ni mefhoxida onifeiyionis Ns{Ffréd-
overni ght at rQ@thGﬂﬁ@é&iHbﬁylﬁﬁéﬁbx%ékﬁ?gz E}}bﬁéhym%-carmnya-ﬂo g of

e

nmet hyl 3-bronn-5-neéhxlphenoxyacetat are obtai ned. A suspension
of 2.0 g of "A@HaniIdINgn) pny of tetrakis(triphenyl phosphine)palladi um

and 25 0.85 g of sodium carbonate in 50 m of toluene is heat ed
to boiling. A solution of - cyanophenyl boroni ¢ acid
in 30 mM of nethanol is then gided dropw se the m xture is heated
under refl ux for 14 hOy L K egnup_+ gt onNH, manner 30
and 2.17 g of methyl 3'-cyafo-5- N 2

HZNYN | O NH,
10
is obtained therefrom.
The compound N-[4’-(4-guanidinocarbonylphenoxymethyl)-
biphenyl-4-carbonyl]lguanidine is obtained analogously.
15

Example 5

A solution of 7.0 g of 3-bromo-5-methylphenocl and
5.97 g of methyl bromoacetate and also 13 g of caesium
20 carbonate in 100 ml of acetonitrile is stirred
overnight at room temperature. After customary working
up, 9.70 g of methyl 3-bromo-5-methylphenoxyvacetate
(*AB”) are obtained. A suspension of 2.0 g of “AR~”,
100 mg of tetrakis(triphenylphosphine)palladium and
25 0.85 g of sodium carbonate in 50 ml of toluene is
heated to boiling. A solution of 2.94 ¢g of
3-cyanophenylboronic acid in 30 ml of methanol is then
added dropwise and the mixture is heated under reflux
for 14 hours. It is worked up in the customary manner
30 and 2.17 g of methyl 3’-cyano-5-methylbiphenyl-3-yloxy-
acetate (“AC”) are obtained.
A solution of 1.2 g of “AC” and 0.765 g of NBS in 50 ml
of carbon tetrachloride is irradiated with UV light at

room temperature. After customary working up, 1.54 g of



acetate ("AC') are obtained. A solution of 1.2 g of "AC' and 0.765 g of
NBS in 50 m of carbon tetrachloride is irradiated with W light at
roomtenperature. After customary working up, 1.54 g of

-24- met hyl 3' - cyano- 5- br ononet.hyd pbi phenyl - 3-yl oxyacet at e

("AD") are obtained. A solution of 185 ng of "AD', 63.1 ng

of 4- hydr greiigpeoni t r3l-@yahb -5l b romBind hy PRSI HERFRL jﬂﬂ}@é;@aéet&éo
of acetonitril st | rreﬂ%a%ogm tenperature for 4 ‘days. After

cust onary. vor ARy
3' - cyano- 5- (4-xyansphetban et b}EI )bll}ﬂS?ﬁl}d’ 3-yfoxy*aD”, ac@3atlemg AE'Qfi S
obt ai ned. ut.d o " AE" of 10
hydr oxyl anmmoni un}%%%% Be&za%aloﬁﬁll?rgaga EV?é?h{/“Par%f aes:‘qnhr%ﬂm’ nae
net hanol i§ heat ekl unbieofra¢ebanitrile ig4shdored Aftt eroareoarperdtuthe
sol vent, the rgsidu up T sepqﬁgé of f
and 70 ng of rr%th gﬁl-eﬁ§dro%<‘{/ham Q’%mlrwddrogyam 1‘5}91
phenoxymret hyl )%l'[ﬂié’ﬁ}‘? m @oxymethyl(b;ophganyl 3ayoxy- obt ai ned

By reduction viddtd¥d Ra*m Ni LK bt dBéy |
3' -am di no- 5- (4 am d no henoxy thyI&blghenyI 3-yl oxy acetate, FAB 433

20 NHE© ut on 9[érWP
30 10 hydroxylammonium chloride and 101 mg of triethylamine

in 10 ml of methanol is heated under reflux for
14 hours. After removal of the solvent, the residue is
taken up in water. The solid is separated off and 70 mg
of methyl 3’-N-hydroxyamidino-5- (4-N-hydroxyamidino-

15 phenoxymethyl)biphenyl-3-yloxyacetate (“AF") are
obtained. By reduction with H;/Raney nickel, methyl
3’'-amidino-5~ (4-amidinophenoxymethyl)biphenyl-3-yloxy-
acetate, FAB 433

20 N

I

25

30

is obtained therefrom.

35 The compounds

methyl 4'-amidino-5- (4-amidinophenoxymethyl)biphenyl-
3-yloxyacetate, FAB 433



fs obt ai ned therefrom 35 The conpounds met hyl

4' - am di no- 5- (4- am di nophenoxynet hyl ) bi phenyl - 3-yl oxyacet ate, FAB 433
- 25- nmet hyl 3' - am di no- 5- ( 3- am di nophenoxynet hyl ) bi phenyl -
3-ytoxyacetate, FAB 433 met hyl - 25 -

4' - am di no-5-( 3- am di nophenoxynet hyl ) bi phenyl - 5 3-yl oxyacetate, FAB 433
are obtai ned amakbgaus| y3’-amidihbr-5+13tamillii hobhehagemetiapily bilphemydcet at e
is replaced 10 % tert-bl,étgyl F@‘?%’I acetate, the tert-butyl esters
obtai ned in t hd FASEYEFEEE *Ean ¢I°&aved with trifluoroacetic acid and
t he correspondi ng carboxylic aci ds

3' - ami di no- 5- ( -e@&qi nop@i%@ﬁxaﬁlgyglfebagﬁ\@&hh%plﬁkaﬂé&yxn%%hﬁqgib@ne@ﬁ}ldﬂ

bi strifl uoroacetate, FAB

4' - am di no-%- ( 3-yRcHvaGeretey FdBhW3Pbi phenyl - 3- yl oxy- acetic acid;
20 3'-am di no-5-(3-am di nophenoxymet hyl ) bi phenyl - 3-yl oxy- acetic acid;
4 -an1d|no-5-(§}%m&gtgg%2%P%§£ J&gﬂghghphenyl-S-yloxy- acetic acid 25

If, in the first stage, methyl bromoacetate is replaced
10 by tert-butyl bromoacetate, the tert-butyl esters

obtained in the 1last stage can be cleaved with

trifluoroacetic acid and the corresponding carboxylic

acids

3’-amidino-5- (4-amidinophenoxymethyl)biphenyl-3-yloxy-
15 acetic acid, bistrifluoroacetate, FAB 419;

4’ -amidino-5- (4-amidinophenoxymethyl)biphenyl-3-yloxy-

acetic acid;

20 3/’-amidino-5-(3-amidinophenoxymethyl)biphenyl-3-yloxy-

acetic acid;

4’ -amidino-5- (3-amidinophenoxymethyl)biphenyl-3-yloxy-
acetic acid

25
are obtained.

Example 6

30 A solution of 5.0 g of 3’-bromomethylbiphenyl-
3-carbonitrile and 5 ml of triethyl phosphite are mixed
together and slowly heated to 150°. The mixture is

_stirred at 150° for 6 h and after customary working up
6.05 g of diethyl 3’ -cyanobiphenyl-3-ylmethyl-
35 phosphonate (“BA”) are obtained.
150 mg of sodium hydride are added with ice-cooling and
under nitrogen to a solution of 1.0 g of “BA” and
3-cyanobenzaldehyde in 20 ml of ethylene glycol
dimethyl ether. The mixture is stirred for 4 hours,



are obt ai ned. Exanmple 6 30 A solution of 5.0¢g of

3' - br orronet hyl bi phenyl - 3-carbonitrile and 5 m of triethyl phosphite
are m xed together and slowy heated to 150[err]. The mixture is
stifred at 150[err] for 6 h and after cus2enmary worki ng up 6.05 g of
di et hyl 3' - cyanobi phenyl - 3-yl net hyl - 35 phosphonate ("BA") are

obt ai ned. wotked ap dadithe hyukteitary emanded antth 0.08 @i ng’ ab2d-
under nitrogen,to a solution of 1 2 BA" . yanQhghzal dghyde
in 20 mM of ( T?@?%%%henﬁﬁbgﬁ?yl?b98$%%¥%5ﬁ 8%%§9P1$ﬁ§1%ixéu§§ ?s g%irred
for 4 hours, obtained. - 26 - wor ked up in the

customary man d : 3n- “BB” with Pd-C, 5% i
(3-cyanophenyr§€?€1€l?gggég%nﬁgé-ggarb%:)rﬁstor irTge o1 BBBP) wllg F obt ai ned::'n
After hydrSgeretlanel. 36030@ B9 "BEE wid 't Fir- G-cvsnephenydt Rvt 101360 ny

of 3'-[2-(36§ﬂ&wph§naéi~séﬁy£}me (vpbenyl -grear bgptaihée. (ABEer

are obt ai ned. Af ter .reaction wi t.h hy.dr oxyl anmoni u chl ori de
and hydr oge®Rt FHoR mﬁthtganey 4 iQﬁigémmoﬁ%H? (xwﬁﬁﬁhﬁFég and
3'-[2-(3-am dinp@faggh&eidml | bivphaNny| R3Aneyr boxarskélne, Ilthe FABcSHBound

Compound 3 - [%izh%"ﬁr?a%ﬂp% HARERERT 10N ol BrEhOTPEC cdr ot alle,

10 FaAB 3

H.N NH o
C
AN ~ N R NH
15 | {
- NHz

is obtained analogously to Example 1.

20 The compound 3’-[2-(4-amidinophenyl)ethyl]biphenyl-3-
carboxamidine, FAB 343, is obtained analogously.

The following examples relate to pharmaceutical
preparations:

25
Example A: Injection vials

A solution of 100 g of an active compound of the
formula I and 5 g of disodium hydrogenphosphate 1is
30 adjusted to pH 6.5 in 3 1 of double-distilled water

using 2 N hydrochloric acid, sterile-filtered,
dispensed into injection wvials, 1lyophilized under
sterile <conditions and aseptically sealed. Each

injection vial contains 5 mg of active compound.
35
Example B: Suppositories

A mixture of 20 g of an active compound of the formula
I is fused with 100 g of soya lecithin and 1400 g of



car boxani di ne, FAB 343, is obtained anal ogously. The follow ng

exanples relate to pharnaceutical preparations: 25 Exanpl e A

I njection vials A solution of 100 g of an active conpound of the
forfrula | and 5 g of disodi um hydrogenphogphate is 30 adjusted to pH 6.5
in 3 1 of double-distilled water using 2 N hydrochloric acid,

sterile-filteredcoa bui:tsazensgdureﬂo:.m&pecﬁoxﬂrdsn ahq, all)laqnied i zedconder

sterile condi b?g FU§é881%8 8%%%¥LHSS§EXEI%)IOIGEE%(\CQ§VE %%d)n vi al

contains 5 ng O conpoun upposi tories A
m xture of 20 g of an active conpound of the fornula | is fused with
100 g of soya hﬁgﬁ,’ RbNc3angdoid®@oa Of

-27- cocoa ter, poured into noulds and allowed to cool. Each
supposi tory5 cont ai ns 20 ng of active conpound. Exanple C. Solution 5
A solution of A& @oghtaanataﬁ ve goaﬁouﬁda@fu%e dogBird of the9f3§mﬁlaf

NaH err] PO err [err 28. 48g [ ] ] [err] O

and 0.1 g of b%nzgl anguﬁl cNedlePle i n£9§$ ei%‘fig% é NL%HC%Tl st |1I|§I S{J Owat er

i s prepared. | #&ntso0ad] gS'roEd Hem zaH Xorfi,und Chlmadiedeipih 0940 Imhndfstienbllezed by

i rradiation. | tion ca d ef OpSg

Exanple D O n rr%?if‘lle% a% 1sco§r€§af'a% IV%QC(E)'%pOLCIﬁ&{B&f% egfgﬁm%l a’l are

m xed 10 made up to 1 1 and sterilized by irradiation. This
solution can be used in the form of eye drops.

Example D: Ointment

15 500 mg of an active compound of the formula I are mixed
with 99.5 g of ©petroleum Jjelly under aseptic

conditions.

Example E: Tablets
20
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
25 tablet contains 10 mg of active compound.

Example F: Coated tablets

Analogously to Example E, tablets are pressed which are
30 then coated with a coating of sucrose, potato starch,
talc, tragacanth and colourant in a customary manner.

Example G: Capsules

35 2 kg of active compound of the formula I are dispensed
into hard gelatine capsules in a customary manner such
that each capsule contains 20 mg of the active
compound. '



with 99.5 g of petroleum jelly uﬁder aseptic condi tions.

Exanpl e E: Tablets 20 A mxture of 1 kg of active conpound of the
formula I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc
and 0.1 kg of nmagnesium stearate is conpressed to give tablets in a
customary manner such that each 25 tablet contains 10 ng of active
conpound. ExmipTie ¢ :FAnporiles t abl et s Anal ogously to Exanpl e E,
tablets are pressed which are 30 then coated with a coating of sucrose,
potato starch, talc, tragacanth and colourant in a custonmary manner.
Example G Capﬁumaiutiﬁh ¢f ky kE aftbw&mnunnnmpbuﬂdtaé Ebemfloarmular &

di spensed i d el S f

t hat each capsu e con al gs d%’m'% C@'%%heﬂzecét %&&P Rgn%t%ﬂ%@%rﬂ%é%d

- 28 - Fx adidispersethpdates ampouxlgsn ut 1mpbilmé otingeri vétesngsund

of the for rrulacbndltll%n@o lard dQHQ%Eléhilyll%a‘@c?r is ghehi | emidduiy ed,

5 dispensed into anpou es, yop lized” under sterile condi tions
and aseptical epntad@sed0 mg of, ActiygGamPoundont ains 10 ny of active
conpound.



- 29 -

Conmpounds of the fornula I

i n which Rl err]
one 10 WO 99/57096

be nonosubsti t ut ed by -

[C(R[err])[err]][err]-Ar, -

Patent C ai ns 1.
[err] 5

, Rl err] in each case independently
anot her are -C(=NH) - NH2, whipgh /&pd9702257
COA, -CO_ 29 _

CQOQA, -OH  or by a

of

[err]

conventional am no protective group,patent Claims NH- C( =NH)
-NH2, -CO N=C(NH2) 2, 15
Rlerr] Rerr] Rerr] in each case independently of one
anot her -are H, 1A, ORpfipoundy( Hferthle) [fyvmuladN@ err], CN, 20
Hal , NHCOA, NHCOAr, NHSOerr]A NHSOerr]Ar,
6 6 COOR ,
CON(R6) 2, CONHAr, COR S(OJerr]A,
S(Oferr]Ar, -O[C(R[erF} r]]j[err]-COOR err],
-[C(Rerr])[err]][err]-COOR ¢
-O[C(Rerr])[err]][err]-CON RO
R2
|
R4
5
in which
R!,R* in each case independently of one
10 another are -C(=NH)-NH;, which can also
be monosubstituted by -CoAa, -CO-
[C(R®),]4-Ar, -COOA, -OH or by a
conventional amino protective group,
NH-C(=NH) -NHz, -CO-N=C(NH)2,
15
N.
{ /N‘o {\(/ O
HN—{ N= o |
o) or 3
R%,R*,R® in each case independently of one
another are H, A, OR®, N(R®),, NO,, CN,
20 Hal, NHCOA, NHCOAr, NHSO24, NHSO,Ar,
COOR®, CON(R®),, CONHAr, COR®, COAr,
S(0)nd, S(0)sAr, ~0- [C(R®) 2] n—COOR®,
- [C(R®)2]p-COOR®, ~0-[C(R®) 21m~CON(R®) 5,
-[C(R®)21p-CON(R®)2,  -O-[C(R®);]1nCONHAr,
25 or -[C(R®),],-CONHAr,
X is -[CR®)2]a-, -CR°=CR®-, -[C(R®)214-O-,
-0-[C(R®)2]n-, -COO-, -00OC-, -CONR®- or
-NR®CO-,

KT ) 0 O



- [C(Rerr])[err]][err]-CON(R[err])[err],
-O[C(Rerr])[err]][err]-CONHAr, 25 or
-[C(R[err])[err]][err]-CONHAr, X

-[CRlerr])[err]][err]-, -CRerr] CR[err_]so_[C(R[err])[err]][err] o,
-O[C(Rerr])[err]][err]-, -COO, -0O0OC, -CONR[err]- or

-NR[err] CO-, 30 RS is H, A or benzyl, - 30-

Rl err] is H A or benzyl, A i s al kyl having
1-20 C atons, in which one or two CH2 groups can be
replaced by 5 A is aQkwk haviagors-2brC IaromsCRimr whdrberr] -
gr oups a r &&;é a

Ar i's phenyl or B%a k?trlh tlz"’d_| ﬁ&v%% b€aﬂ ej% 9@6519er by
unsubsti t ut%®ed or mono-, © Ql’f- afomg or bY -CR’=CR groups

trisubstituted by A A, 68/ h~7 QA\ratoms can be replaced by F,
N(R[err])[err], NJerr], CN, Hal, NHCOA NHCQOAr'

NHSO err] A, NHSO err] Ar' COOR[err], CC]\I(R[err])[err],

CONHAr ', COR[ errhr COAr'is pﬁéa)yﬂer rb& aaphthyl, which is
S(O[err]Ar", 15 Ar' o phenyl [ napht yI I ch
S unsubé‘ﬁsil&?ts&&tu%egr f%no- hdno df - él 0%

trisubstitied by A ORerr], thiRubstikied , b2 A,CNAT ORS, OAr'

Hal, NHOOA,  COOR| CON ’
S(O)[err]A erel (\ﬁﬁqur’])[@r] CNCOQE‘IQW] RECER, NHCOAT

is 0 1or 2 25 mNHSOzA .smisngxz, coorz6 CON (RS )2,
CONHAr’, COR®, COAr’, S(0)pA  or
S(O) Ar’,
15
Ar’ is phenyl or naphthyl, which is
unsubstituted or mono-, di- or

trisubstituted by A, OR®, N(R®),, NO,, CN,
Hal, NHCOA, COOR®, CON(R®),, COR® or

20 S(O)nA,
Hal is F, Cl, Br or I,
n is 0, 1 or 2,

25
m is 1 or 2,
P is 1 or 2,

30 and their salts.

2. Compounds according to Claim 1

a) 3’-(3-carbamimidoylphenoxymethyl)biphenyl-3-
35 carboxamidine;
b) 3’ - (3~-carbamimidoylbenzyloxy)phenyl-3-
carboxamidine;

c) 3’ -carbamimidoyl-5- (3-carbamimidoylphenoxy-

A

methyl)biphenyl-3-carboxylic acid;



p ’ is 1 or 2, 30 and their salts. 2. Conpounds

accordlng to daim1l a) _
(3 carban1n1doy|phenoxynethyl)blphenle&-—SS car boxam di ne;
b) - (3-car bam m doyl benzyl oxy) phenyl - 3- car boxam di ne;

c) 3' - car bani mi dog - 5- N3{3&drH3momiagd @ipieeagbpna lphenoxymethyl) -
met hyl ) bi phenyl - 3- car box ?' d; Sl s -
31 - b ? g%lalngrbog naFﬁ?nldlne %ﬁ%l'

d NJ[3 - car enoxymnet
bi phenyl - 3- carbonyl]guanidine [ sic]; e) met hyl
3 tﬁml ;jlbnOhS (|4 gm l@') nOpﬁé}(&ﬁ&l‘ 5 3 '—am]:cLsilno 5- (4-amidinophenoxy-
met hy i pheny yl oxyace
3' - ani di no-5- ( 4- am di nopR&k: 3¥§&EFE?FFH1 -3-yloxyacetate;
phenyl - 3-yl oxyacetic acid 10 and their salts. : Process
for the preparation cqnpgun - f or.mul cording t
Caiml and their g?ts 3 glno éhggagfgﬂ¥5§§§ éiﬂ¥f¥b a)
they are liberated frphenwﬂeB-gﬂomMmaetlc acid functi ona
derivatives by treating with a sol vol ysi ng or
hydr ogenol ysi ng agent by 20 1) i berating an amdino

group f rélrﬂ its and their salts.

3. Process for the preparation of compounds of the
formula I according to Claim 1 and their salts,
characterized in that

15
a) they are liberated from one of their
functional derivatives by treating with a
solvolysing or hydrogenolysing agent by
20 i) liberating an amidino group from its
oxadiazole derivative by hydrogenolysis,
ii) replacing a conventional amino
protective group by hydrogen by treating
25 with a solvolysing or hydrogenolysing
agent or
liberating an amino group protected by a
conventional protective group,
30 or
b) in a compound of the formula I, converting
one or more radical(s) Y, R}, R?, R®, R* and/or
R®> into one or more radical(s) R!, R?, R3, R?
35 and/or R®,
by, for example,
I

TR O L I



oxadi azol e derivative by hydrogenol ysi s, i) replacing

a conventi onal am no _ protective group by hydrogen
by treating 25 with a solvolysing or hydrogenol ysing
agent or | i berating-agpam no group protected by a
conventional protective group, 30 or b) in a
conpound of the fornula {) eQ@¥elyisitig an ester graul® 66 EOrearbokenl (s)
Y, Rerr], Rerr], Rerr], err] and/ or Rlerr] into one or
nmore radical (s) Rerr], R[err??°€$9rr], Rlerr] 35 and/or Rlerr],
by, for exanple, - 32- 1)
hydr ol ysing an ester gro t I : Ol

ii) converting a hydroxy#g} eg:ogln‘%gér%fgf%(%ugl%droxylated amid %%Da%r%%di no
group, 5 ii) [ste]aneamédibgoaghPuPo group,

iii) [sic] acylating an am no group, 10 and/ or C)
converting a base or an acid of the forpula | into one of its
salts. 15 ii) [sic] reducing a nitro group,

iii) [sic] acylating an amino group,
10
and/or

c) converting a base or an acid of the formula I
into one of its salts.
15
4. Process for the production of pharmaceutical
preparations, characterized in that a compound of
the formula I according to Claim 1 and/or one of
its physiologically acceptable salts is brought
20 into a suitable dose form together with at least
one solid, 1liquid or semi-liquid excipient or

auxiliary.

5. Pharmaceutical preparation, characterized in that

25 it contains at least one compound of the formula T

according to Claim 1 and/or one of its
physiologically acceptable salts.

6. Compounds of the formula I according to Claim 1
30 and their physiologically acceptable salts for the
control of thromboses, myocardial infarct,
arteriosclerosis, inflammations, apoplexy, angina
pectoris, restenosis after angioplasty and
intermittent claudication.
35 :
7. Medicament of the formula I according to Claim 1
and its physiologically acceptable salts as

inhibitors of the coagulation factor Xa.
_—

g



4. Process for the production of pharnaceuti cal

preparations, characterized in that a conpound of the fornula I
according to Claim1 and/or one of its physiologically acceptable
salts is brought 20 into a suitablesdose formtogether with at |east
one solid, liquid or sem-liquid excipient or auxiliary. 5.

Phar maceut i cal gpr epgat i 98, cdiﬁﬂftﬁﬁiserbfedthé tﬂaﬁtmua% I ace:ér&ﬂigaltraﬁ at

| east one conpound of the forrm accordi ng 1
and/or one of ifdaim an%ﬁ?%l d?%%amhy%é’&‘é’@ Ysalatc§eptable 6.
Conpounds of the fosallts IFoacedediprddeton Bl a3thedicameaitl. their

physi ol ogi cally acceptable salts for the control of t hr onmboses,
nmyocar di al i nfarct, arteriosclerosis, inflanmmtions, apopl exy,
angi na 5 9.pecUse sef rcem:;mmnis ofaftiee foamgilepl IAstaccomithg to
intermttent claudi Is f f rdi ng
to daim1l Eﬁ% s %lzmt(%éﬁcm %loq ér}%llﬂ; n%l&ebt%%ﬁ%

i nhibitors of the c@&éﬁlﬁlsat ion f—het orontrol Of thromboses, myocardial

- 33 - 8. Useiglrazaipounds ghelhs ob@nilaik,accor diagibtmations,
Claim 1 and/or their physiol ogically acceptable salts for the
producti on of a nedt §KY, sangina {jspegtoxd@poundESFEnOfd S or mfiten
according 1® ang@lopil@stya R0 nitedinti e dlegidialdvigrccept abl e
salts in the control of thronboses, nyocardi al i nfarct,
arteriosclerosis, i nfl ammati ons, - apopl exy, angina pectoris,
restenosi s after 10 angi oplasty and intermttent claudication.
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