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I'M DAZOLE[ 4, 5- C] PYRI DI N-4- ONE [ SI C] DERI VATI VES HAVI NG FACT ofl &AiARu@F@ TI NG
- ACTION 5 The invention relates to conpounds of the formulal RB N' R R~

-(CH2~N N ( )rin R in which 10 Ris H, unbranched ranched_al kyl
having 1-6 gzgtoooréoéascycl oal kyl havi_ng 3-6 C atons, 9%/?]9592\9,%6@ s Ar'
-R3is H R RO, Hal, CN, COOH, COQA or "CONH2, 15 Ar, Ar' are phenyl,

napht hyl or bi phenyl, in each case independently of one another
unsubst i t ut ed¥IPAEORBL4, 8 Cl BYRIDINTATANE (ESIF 10 PERIVATIVES HAUNNGNO2, CF3,

NH2, NHR, NR2, pyrrolidi nghkoflor BaRekkeeiTing! acPesgy! oxy, SO02NH2, SO02NHR,
20 SO2NR2, -CONHR, -CONR2, - (CH2) n-NH2, - (CH2) n-NHR, - (CH2) n-NR2 -0-

(CH2) n-NH2 -O (CH2) n-NHR, -0- ( CH2 ) n-NR2, R4 or together by -0- ( CH2
) mO-, RO is -C(=NH)-NH2 which is unsubstituted or nonosubstituted by

-COR, - - OH OF - a 25._conventional am no proteciive group or -NHC
(=NH) - NP2, R (’-_rﬁﬁen-%?é (rﬁﬁéi%e?. tOpCQTPO‘-%’Niﬁ)Rg He QHE‘.JP@ I~ o3 A

~al kyl having 1-4 C atons, 30 Hal is F, C1, Br or I, i: . ~u~~ - 2 5 |13
15 20 mis 1 or 2,
R3
N |
-
R2 -(CHzf N (CHy)—R!
o
in which
10 R is H, unbranched or branched alkyl having 1-6 C
atoms or cycloalkyl having 3-6 C atoms,
R? is Ar,
R? is Ar',
R3 is H, R, R, Hal, CN, COOH, COOA or CONH,,

15 Ar, Ar' are phenyl, naphthyl or biphenyl, in each case
independently of one another unsubstituted or
mono-, di- or trisubstituted by R, OH, Hal, CN,
NOa,, CF3, NH,, NHR, NR2, pyrrolidin-1-yi,
piperidin-1-yl, benzyloxy, SO,NH3, SO;NHR,

20 SO,NR;, -CONHR, -CONRz, =-(CH2),-NH2, -(CHz),-NHR,
- (CH2) n~NR2, =0- (CH2) n—NH2, -0~ (CHy) n~NHR,
~0- (CH;) n-NRy, R* or together by -0O-(CHj),~O-,

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

25 conventional amino protective group or

-NH-C (=NH) -NH;, ~-C(=0)-N=C (NH;) 2,

or N= '

- 0 o AT

A is alkyl having 1-4 C atoms, *166166*

0 fal o teE CloBrox L IR

*G00002*

{ /N\O {\(/N‘O
IR




nis 0, 1, 2 or 3, pis 0 or 1, and their salts. The invention also rel ates
to the optically active fornms, the racemates, the di astereoners %nﬂwgh?
hydrat es and sol vates, e.g. al chohol at es, of these compounds. Thg i n-‘icgn
also relates to the optically active fargs_-the racemates the diastereoners
and the hydrates and sol vates .e.g al cohol ates, of these The invention is
based on the dbject oft¥ilhdmd novel conpounds having useful properties, in
particular those whichicah lig @sed BBgr the production of nedicaments. It
has been found_t hat theS GPMRO nds of the fornula | and their salts have
very usef ul ph%r macol ngl cal "prdperties together with good tolerability. In
particul ar, thaydstiveif azstldrs Xa-i nhibiting properties and can therefore be
enpl oyed fay the control and prevention of thronboenbolic disorders such as
thronbosi s, nyocardial infarct, arteriosclerosis, inflammtions, apoplexy,
angi na pect ori Eher egieaiysion aplep arfaptastty akbei nepkhfalbnt active
claudication. 2§rfbe CeRROUNGR-MatllRe farHBI aqla3€6PE8hE8st 0ahRe ¢Wention
can furtherm)rgﬁge Inhibitors of the clotting factors factor VIla, féactor

| Xa and t hr omb¥96RteRe BPDodSet RSty iFad? SRRt ¢ Ani RS
derivati ves hagomgoansist hronbotic action are disclosed, for exanple, in EP
0 540 051 1%1. Cyclic guanidines for the treatnent of thronboenbolic

di sorders are described, for exanple, in WO 97/08165. Aromatic heterocycles
havi ng factor Xhei rimvientéaoyp 35 dwmtsed tgn atke dobibotedf fhindivenpheyein WO

96/ 10022. Subst.j . . . .
N (i moi m nokﬁﬁgﬁﬁsﬁeﬁaf'%r 3%%%?5?%%%@3?an%%egaagl?%%?%rt&ase
i nhi bitors areY"Béshr FBRJIPENUGEH 0B 8™ Proguefipmof medicapentise

antithronbotic and anti coagul ati ng effect of the conpounds according to the
invention js attributed to fhe inhjbjtj action ai nst_.the_actiyated
clotting pi%t egi:e,halén rhn%% n‘% hgh‘?\'&ntﬂgagf)%c’x&,%goro el TR bilt i on
of other activandd sEvdine paitsasdsawrichvasyf aosefulVl | phafraatol obXaadr

t hronbi n. Fact qr. i ne r ot S | IS I ih th

conpl ex pr ocesgrc??%flg:tggg cl g{)?%ﬁgépFacfor Xavglgooccgat ;tld)}%?é%b;iﬁgté’gnveﬁéﬁ on of
prot hr onbi n i nP@rithcydairn. ThevnBhavclfasies f Xarinbiehting o Propeirt LesSnoner s

which, after cresslcaki NEhefhéFé b empreReari E¥rt ochdir NS 10T FRd ON.
Acti vati on2(§>f t hronbin can | ead t he occquence of t rorrboerrbc;)r\l icC

di sor der s. 29 nhiPFSViERF 162 15°Ehr ofDFATPASHROES ST ¢ ¥ bridf
formati on i nvolthecsbribo stitsr, onbusydoamaddtailon. {Hfadathi bi ta e mifostdirerdsirs ,can be

nmeasured, for I t he f . Cous| cal . L cul ation
1996, 99, 1705 Ananiasienas; ABSHIGRYY o blipt 8 eSS, bR o
bei ng forned. HEfEeompairrslastyt ad dnteraiktgosocdrngicatina.i nventi on and
their salts intervene in the blood 25 clotting process by inhibition of

factor Xa d thus inhibit the formation_ of thronbi. The {nhibition of
factor Xa gs t HR orffRRRIN SR c i id'® 0 THEY IR e 'darf:%ﬁﬁiilt‘}% neas urRSrent
of the [sic] 30irardntciomgutat | Higr Enekniore the aiddoil it acd | of tyheanldeting
determ ned by c Y ¢l Ltr i i o] I e pro ure
i s descri bed, f%hf&e)é% Iflggté;']/: Jﬁf%a’up?ﬁé%ége%%]. g|§irt11 {A'&'hk?%é 0Si sognd1":1(?g
Haenostatis 1990lo®3d c B .c@Fafd®e i nhibition of factor Xa can be
nmeasured, for exanple, by the method of T. Hara et al. in Thronb.

Haenostas. 1994, 71, 314-319.., 0 3 ~~AR z~a3 - ) . .
300 Aromatic amidine derivatives having antithrombotic

action are disclosed, for example, in EP 0 540 051 Bl.
Cyclic guanidines for the treatment of thromboembolic
disorders are described, for example, in WO 97/08165.
Aromatic heterocycles having factor Xa-inhibitory

35 activity are disclosed, for example, in WO 96/10022.
Substituted N-[ (aminoiminomethyl)phenylalkyl]~
azaheterocyclylamides as factor Xa 1inhibitors are
described in WO 96/40679.



After binding to tissue factor, the clotting factor Vila initiates the
Lntrinsic part of the clotting cascade and contributes to the B3t MAR: 2063 of
factor X to factor Xa. Inhibition of factor VIla thus prevents 5 the
formati on of factor Xa and thus subsequeqt_thronbin formation. The
inhibition of _factor Vlla by the conpounds according to the invention and

t he measur emert'€of 2R HEEEqMEOt | ﬁﬁgglﬂn&tlicﬁé%}grét&ﬁﬂi t i badot °E aeRevity

can 10 be det evhippddBy adtdiraiagy td whé r OnvéntloNi Ve nedtwidsuteN ctist omary
procedure for tnhe af:‘.grerrent of .the inhibition of factqor Vila |
FRE i i

IS,

descri bed, 143N, RCTRBRNIFRF S tal Y0E n 2Rt scgfég’éla‘?‘éh 1996,
84, 73-81. 15ptitealset,t ikpwractndet Xahies rgameer 8betdorn Xdhe bat ionsthe
clotting casc : .8 | j in}qgl in .t act | i o] ctogr Xto
factor Xa. glI nﬁ'?’glll irlgr%ogf Offgé%\t%g%%l a ca)r%ett de%e p?lee ?féfea\//g%éé)%ac%%érﬁégbei ng
formed 20 in dactiesr Widge, Fhetenhi¥atebntlwforuigtor | Xa by the conpounds

according to the invention and the neasurenent of the [sic] anticoagul ating
and antithronmbotic activity can be determ ned by customary in_vitro or in

vivo net hods. ERCEDIS A alfl O Riedhe PEORAIIT bekiich ot sekaNplBedpyny.
Chang eé a'}-c ittfr?e]]?lﬂd?@lletkf %r@'c%%iscablf(?hﬁgbéar \X,Sh%%%in%?&tﬁ&lg% 1?994- The
conpounds e fornu can be enplo as armaceutical acgtive
conpoundslﬁn (AT YBRF %%r?%‘??% c%ﬁe?r?ﬁhﬁﬁrﬁ??’&uﬁ&tof Re*Eont r ol
and prevent i orffortdiro rdieaveal ifd bdiiswgear $nsoc f ibs ihh ronooeirs, wiletgr di al

infarct arter]agl erosl s AL O BPQRLRE: 30913 PRSLALE S

restenosi s after angioplasty . intermtten tion.
i nvention rel diwgnatoiathe Agipivatdonof ofhetihioempdm Icammd Y¢rd r tenl tthe and to

a process for @ FaRA abkORhrdhbd ebBR14CH soRie . CORRIBNES.RT Jehe
formul a | gccordl n!‘gq_to Claim1l and their salts, ﬁharacterlze in that a)
they are 8t YT R oROYEFeEei FaR undth 5hger FYAFF Vet BT i@R i ng

wi th a sol vol yshvgl wed hird ridgesadduss ifegragdoh,. by i) |iberating an am di no
aroup from | smpeadiagobec f6li vaki venaenBiazobufl ngne. IR ARGAli Ve DY
hydr ogenol ysi s or sol'vol'ysTs, i) replacrng a conven i onat- am Ho protective
group by hydr ogpeammble i r dxt i tdpeni mathodol 9Bl ysifhg Sousimsogenol §bi ngimgent

or 15 |iberatipg-2R18P1HQ LosP ¢4 otenied My a conventional protective
group, or 20 b) in a conpound of the formula I, one or nore radicals R Ri1,

R2 and/or 48B3 are converted into one or nore radicals R, Rl, R2 and/or RS,
by, for exanpl enRbbifibydsdl Fatt@r aXa esaRrtigu®Uprévent canbomyin gbeOlgi i)
reduci ng a vitggrgégup
The compounds of the formula I according to the
invention and their salts intervene in the blood
25 clotting process by inhibition of factor Xa and thus
inhibit the formation of thrombi.

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



30 iii) acylating an am no group iv) converting a cyano group Qgt& Rn ne3
am di no group and/or 35 c) a base or acid of the formula |l is ét%‘ty
into one of its salts. 0 3 htARXx!"C~ - 6 For all radicals which occur a
nunber of tines, it is a condition that fheir nmeanings are independent of
one another. 5 Above and below, the radicals and parameters R Rl, R2, R3
and n have t hAfeanipirdingi sat celssia hfarbphul £he cloksinaxpfastdy st at ed

otherw se. R k313l kth&t@@brmheﬂxt@ﬂn@%)pe&tbraecheﬂe aeﬁobe§n&0 1to
6, preferably 1, 2, 3, 4 or 6, Catons. Ris preferably nethyl

furthermore eCAyEadgr aRA CQWS Rt fhe ?§Bbﬁf‘§i‘~°ns@é biaGHODr X
tert-butyl, igoadidtian WASOIﬂBﬂb:\(’horﬂ- of 2faeto3d- WE’[I*&Y'iﬂuis"prévéntsl 2- or

2, 2-di met hyl I h tyl,
T TR DR ook B Bharar kY apdLthis SobsPasShnsiBrpuE
1-et hyI 1met h)flommmyuon 1- et hyI 2- met hyl propyl 1 1 2 or

£480! Lof¥glanLopy!.

1,2, 2tri met hyl !
i et hy opyiqh{g GEYCEQRLEX! & 8HFore H.

cycl obutyl, c opentyl,” cyc ohexyl cyc ohe
A is alkyl ha\ﬂQﬁ?@rﬂlng t3>othe1 tndenhsomnanfls t@eemmlgﬁmmwf the

furthernore etfyslo] PAREYEoa ORKY, a@i&)ﬁ'hmoh@%l&‘ibylac@%%m ¥hnor
tert-butyl HaI IS preferably F 1l or Br, byt also I. Ar and are

phenyl , éﬂzoaqeowtegmwnedngghwpog\rary 30 BRSKenPF, ipn véyonhmexbeds.
i ndependent | ypof cnm@mtwerpwwdm&@ t fogd @henDAGasudiemedt tblfSUltiFﬂel tut ed

by R OH OR o CN, NO NH2,. NHR, NR2 r,roli di n-

pi peri di n- 1-yI*8 o&f,zf §%Ff%|9é l{%&fNﬁR %&ﬁ%@gdphgﬁfl selfﬂaf%’r]rgm &y -
(CH2) n- NH2, -H-(ECHZFxonnmR et (a0H2) in- NRzord®si® RedgHrgh nlfPB, -&t, ( CH2
) N-NHR, -0 (5 3) N-NRy, -O ( CHZ ) mOor R4, naphthyl or biphenyl
nonosubstituted by am dino being preferred. Preferred substituents for

bi phenyl dPe amidino, fluorine, SO2NH2 or SOZNHR 03 htAR~~C3 ., A

andt ﬁr ar ef phety | clB@’@%ﬁ?YFaetgbl F'X%?%]&s g@n@ﬁ@ﬂ%&?m ltm%;epﬂlmieﬂ{éﬂc ﬁf olne
anot her prefer unsubstitute rther en en
pref er abloy, alb%‘i S e, E?ﬁfrﬁ)& nd ot ¢ Jrlﬁﬁﬁq %/dtrbd) ytlrﬂll brlﬁf{)hyl Y
propyl, i eop_roqm’i:,vdutdcyrh O(fycfap‘eorylx tpcl Dhetkgt , Xal. uoEnhebltmbnrlm’é

brom ne, ioding,. Vlfrﬂ%é('ca ROXYs xﬁé ht?fﬂé/verpr.r 0@9&% Byt Y OxY, ﬁ?{ﬁé@oxy’

hexyl oxy, cyano tr| uor one am no yl am no, am no
di met hyl aino, lféh@eftl%‘ylll%ﬁnw pyrroli d| n-1- yl, piperidin-1-yl, benzyl oxy,

sul f onam do, n?ﬁ@ﬂﬁh!%i?ﬂﬁ@ﬁ des ﬁé@ﬁ’éﬁuii@nﬁ €i0e %@@duﬁ@!éfﬂaé&dﬁm
but yl sul f onam do, di net, h suI fonam % Eh sul f ona do ar’q_‘nomft hg?
ami noet hyl , N FRtH %m , 5 Bfy ISR R S

N, N- di et hyI ananbhebhghla’aﬁmgnormndmyl anyjthnomboet hy| oagtmlﬂﬁ acdni nbe
addi tion benzogegégﬁdhed%ga%qs‘e‘ﬁma? 15'1h%r1%fr & 'ih ab‘lqégh

A
|ndependently 0 Ooné an vVer articularly prete PoF “exanpl e,
25  suitable procedure is’ described, for example, by J

Chang et al. in Journal of Biological Chemistry 1998,
273, 12089-12094.

The compounds of the formula I can be employed as
30 pharmaceutical active compounds in human and veterinary

medicine, in particular for the control and prevention

of thromboembolic disorders such as thrombosis,

myocardial infarct, arteriosclerosis, inflammations,

apoplexy, angina pectoris, restenosis after angioplasty
35 and intermittent claudication.

The invention relates to the compounds of the formula I
and their salts, and to a process for the preparation



o-, m or p-tolyl, o-, m or p-ethylphenyl, o-, m or p-propyl
m or p-isopropyl phenyl, o-, m or p-tert-butyl phenyl, o m @%WAR 2803

p- hydr oxyphenyl, o-, nor p-nitrophenyl, o-, m or p-am nophenyl, o-, m or
p 25 (N—nethylanino)phenyl o-, n} or p- ghknethylaninocarbonyl)phenyl o-,

m or p-acetam_dophen t hoxypheny! ,
p- et hoxyphenyPf Omp9¥n8P ﬁ@Ntﬂﬁdl Fﬁﬁ ﬁﬂ%&ﬁﬂ C#ﬁlﬁwl and

p- (N, Ndi net hyltawiizosalbenythpheoyérifed in tmratp-(N 30 et hyl am no) phenyl ,
o-, m or p-(N, Ndi et hyl am no) phenyl, o-, m or p-fluorophenyl, o-, nor
p- bronophenyl, o-, m or p-chlorophenyl, o-, m or
p- (et hyl sul f @am dbppheamd , set, fmeor fpemnmatienoplieieir functional
7-am di no- 2- napht h i nQbi yI 3
fl uoro-2' -gulfannyﬁgFﬁﬁgﬁgggg ?9 Luné§ ﬁéﬁ E% SOlVOIYSlng or
but yl sul f anoyl bi ph@ﬁyllrﬂgeylpl}@lnguw%m)yllb}'phenyl 4-yl,
2'-N-tert-butyl sul fanoyl bi phenyl -4-yl, o-, m or p(pyrrolidin 1- yI)phenyI
o-, m or p- (plperldln 1yl)phenyl, o-, m or p-(5-nmethyl[1, 2, 4] oxadi azol -
0 3 1~~AR ~CC~ - sy} phdipreratings. né@hyﬁ[ﬂllézlrxa ox &HRONRD| - FXPM } NSt h- 2y|,
%5 m <[3r1 El iS oxg[l 2I 4>Ix<a>@a| dlzaaeL-Sdéﬁ:hmgfwsé ] or oxafzol1t<)1]1no£1e3

0X0 oxadi azo na urthernore prefera , 3-,

2,4-, 2,5% % 2,6-, 3,4- &%ré")é‘}t v *’Vuﬁ?f’éﬁﬂ%ﬁ?‘? Y%,l%-?rz?%f‘,mfzif%l-%l' 2.6,
3,4- or 3, 5d|chlorophenyl 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3, 5di br onophenyl , initro di yl,
3-vitro-4-chl orophen?l qrrfp%'a% %gzcgl %%r%f’tl%n%—l nﬁln% np‘q:tolq:%fq,een
2-anmi no- 4-chl oro-, 2-aniG%®UFD 5bghl dwslrogeny. ad¥ no tele@ﬁll@ﬂoph‘éh?h a

2-vitro-4-N, NUlnethyIamgglv g&mgtrgr4 m %?HODQQQML or
or 3

2, 3-di am nqophenyl 2,3, 6- - t or ophenyl ,
2,4,6-tri ﬁ'gt hoxyphenyl lﬁ%w% gy EHFBPopﬂEHE}P W?’b%‘b‘?‘é I;}P &
3,6-dichloro 15 4- anlnophmmﬁntrbﬂﬂhuprmtéomhwerqmba@yl

2-f 1 uor o- 4br onmophenyl , 2, 5-di fl uor o-4- bronophenyl , 3-bronn-6nethoxypheny|,
3-chl or o- 6- met hoxyphenyl , 3-chl or o-4acet am dophenyl ,
3-fluoro-4-net®®xyphenyl, 3-am no-6net hyl phenyl, 3-chl oro-4-acetam dophenyl
or 2,520 dinethyl 4-chl orophenyl. R3 is preferably, for exanple, H Hal,
COOH, COD CONH2, . 25 R4 is preferab f npl.e, unsubstituted -C
(=NH) -N 0 N C (EAH) - gEPosaq 3.3 ’?O\‘H % i cRR€anCAI sBOhE
monosubst i t ut ed by fitlicdle R;- th>GF HnHMor~R€}Bré)aﬂnverye@aiﬁtcubﬁély
pref erably unsubstit ut =30 N = 0 3 MAC
2CC3 _ g _mis 1 oéyi&greféa%$% eré%ly 6 & ind?% a%dltlon also 2 or 3. Rs
N~~RRZ CHN-~Hz)~ Risc ZO0

by, for example

25
i) hydrolysing an ester group to a carboxyl group
ii)} reducing a nitro group
30 iii) acylating an amino group
iv) converting a cyano group into an amidino group
and/or
35
c) a base or acid of the formula I is converted into

one of its salts.



RBNRz -(CH=E)p N5 O (CHz)~ R~ (~ H~ R~ R~ or NRz-(CHp N O The
conpounds of the fornmula |I can have one or nore 10 chiral Centﬁas1ﬁﬁd'"3
therefore occur in various stereoisoneric forns. The fornul a | nE d%£ all

these f o rms . Accordingly, the inventign-.relates in particular to 15
those conpoun of

the farmyla | .in which at_| east one_of the,radicals
nent i oned has(ﬂﬁEQﬁltqﬁé%#gfbw%é&%nggﬁPﬁgg PHHEEﬁth LbBGE: sbmkSpPeferred
groups of conpoumtisicean bteaexpheisedndaninys f até ovinng pemdleorttnub Bieoha to 11,
whi ch correspafyd 4 he formula | and in 20 which the radicals not
designated in greater detail have the nmeaning indicated in the formula I,

but in which in la Ar is phenyl, naphthyl or biphenyl, which -- ~ 25 is
monosubst i tut eg, Rd i Beld Artnd Srfedwls 18P Pk phenyd i ch is
nmonosubst i tut ed, c%j);e R4; H;'(iv(?'i' i cr! nl d_SS i n r%y%lénm%e 10pﬂ|@'n ?( ] Yﬁr?’l h 15
20 25in li- 3R- d@ mrhave the empaeings hagheayed oinbitpRedPrmula dach case
i ndependent |y Df e aidy] ytetedsbichekedsey R4: Ar, Ar' are phenyl,
napht hyl or bi phenyl, in each case independently of one another

nonosubstituted by -CONR2, SOZNH2 or RQR3 is H R, Hal, COOH or COOA; RQ
Is -C (=NH) - N2isratkPt-O Ns munbranched (linear) or branched, and has

10 1 to 6, preferably 1, 2, 3, 4, 5 or 6, C atoms. R is
preferably methyl, furthermore ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, in
addition also pentyl, 1-, 2- or 3-methylbutyl, 1,1-,
1,2- or 2,2-dimethylpropyl, 1l-ethylpropyl, hexyl, 1-,

15 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1l-ethyl-1-
methylpropyl, 1l-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-
trimethylpropyl. R is also cycloalkyl and is preferably
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or

20 cycloheptyl.

R is furthermore H.

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

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

Ar and Ar' are phenyl, benzodioxol-5-yl, naphthyl or

30 biphenyl, in each case independently of one another

unsubstituted or mono-, di- or trisubstituted by R, OH,

OR, Hal, CN, NO,, CF;, NHz, NHR, NR;, pyrrolidin-1-yl,

piperidin-1-yl, benzyloxy, SO,NH2, SO,NHA, SO,NR2,

phenylsulfonamido, =(CH3z),-NH2, =-(CH2),-NHR, - (CH;),-NR3,

35 -0- (CH3)n—NHz, ~O-(CHz)n,~NHR, =0-(CHz)n-NRz, -0-(CHj3)n-0-

. or RY, naphthyl or biphenyl monosubstituted by amidino

o being preferred. Preferred substituents for biphenyl
are amidino, fluorine, SO;NH; or SO;NHR.



CH3 r nis 1;Ri s H unbranched or branched al kyI having 1-6 C atons or

cycl oal kyl having 3-6 C atons, Rlis Ar,Ris Ar'R3is H R Hal, COHMAR 2003
CODA, Ar, Ar'are phenyl, napht hyl or bi phenyl, ineach case independently of
one anot her m)nosubstitut ed by - CONR2, S02NH2 or RAR9i s -C ( NH) - NH2

or ~~N~ON=CCH3, Al - 4% i s al kyl havi ng LIS F,, Cl, Br_or ms 1 or
2,nis 0, 1, 2% an ger acﬁﬂar@h%?ﬁé% oP2BRBRRACRE %W’Pﬁé‘v« n@nle@%’ at onms
or cycloal kyl headag 3ifdép@idemc Rl s &F , R2bne Ar anoIRBueS: H, ﬁeﬂé&*abl@oa—i or

CODA, 0 3 MA ' h |, hyl | h
case i ndepende‘fﬁ?‘%gtfltd‘{gee@not hett %%&F%Q%’i t%@% yymggﬁgkﬁﬁny I Ir-li)eaC

-NH2 or f N~Cbi\1:h&13ﬂl—}a Moresfetdylly haviong 1e:4arﬁpheprrsmohial- |sdE Clqr Br or

I, mis 1 @r r, 3 is 1. 0 t he
formula | g’nd PSLI‘ Lﬂ‘car % uéga%ées fit heﬁ’gg%%’pgfla Pa;l

ot herwi se pr eﬁ@m'@ﬂlby mlmd@ﬂwom aerlaexyuch @sicmle'leieso:rh]b:adnm the 15
literature (e.p8omi thqogi alrédarﬁlya\pé%ﬂ SUGR+3$ ubgg}{‘gx der

or gani schen Chem e O gani ¢ Cchem stry Geor g- thl eme- Veri'ag,
Stuttgart), nanBFyleFder ré’&ﬁ‘-‘lydf?xé’ondl t PERYLAKYch ar 8V&R®un arii&if+ abl e

for the reactippsfIestomegsyl Use aaingl SO hetd§1mmded,n t héshgRsRi ks,
variants Vﬂj ch,are kng JCrger se, b@t &3{[{1 nent i oned here inlgreatfr%ﬁet ail.
The starting sOPREEALEE™ if deStERY IR ve for BEEFRISFER1sVth t hat
they are not ipbpatidifi+baylhe 25 reachemzayhoxyure, but isnkfloadmeigofeact ed

further to giv f mul a |
can preferabl yﬁ%\t:ﬁglla%glfﬁ&gﬂgfdg % %%%%ﬁ?\%ls of "?gHB?isﬁilfBH%n;rée from
one of 30 thei buméuiﬁﬁaamu@mvatdmmsl&wlé@nangdm,th phepyisnyEpng or
hydr ogenol ysi ”Qmi&@nt aminBﬁx@f:ﬁwedaﬁE.ﬁéétﬂglSUhSﬁ@EH%aﬁxQﬁoﬁlQ@th' VQLysi's
or -. . d%o genol ¥5|$ are fse whi ch 8 ie corresg 5,the
formula I, hut SFR¥ eaanemeshz moPeNr ALBELRY HamLRAPoF H{y]droxmeQF‘Bups
contain corresmendymgxp;ot wﬁﬁcbe&mm;qnd/ ot hyrfr oxghdgr aitps, apaetenvabl y

t hose whi ch, instead of an H atomwhich is bonded to
an N atom carry an am 0 protectlve group, in particular those which,
instead of an HN group, carry an R-N group in which R is an am no

protective group, saRdpaes tafi@sech%r\é/@b% Ilasea@ﬁ @fasteheldae%teaae%l@ ydr oxy!

group, car%g a hydroxyl protective ou . those which correspqnd to
t he fornul OBt ARSI EId I HES yc exafpl é(up Lozoggample i ch
R' is a hydroxyal— prm{e@flyetglplm oio Rf—efcﬂf rece st gl phagy sUbSEan®es car e

al so t he oxadi hves, to_the
correspondi ng %m% ﬁ’gﬁg%\é%& fds ’The am d ng%ﬁ%‘%ﬁéﬁgggf Bef af"ed % om
its oxadiazol eplﬁect@ﬂb\wa‘-ml\p@e%/dr, exanpine, dy PTMIWDh%Whydpogenn-l n

or p-nitrophenyl, o-, m- or p=-aminophenyl, o-, m- or p-

25 (N-methylamino)phenyl, o-, m- or p-(N-methylamino-
carbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or
p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-

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

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



the presence of a catalyst (e. g. Raney nickel). Suitable solv n&smig
those indicated below, in particular alcohols such as nethanol Gy?r
organi ¢ acids such as acetic acid or propionic acid, or 20 m xtures
thereof. As a rule, the hydrogenolysis_ig carried out at tenperatures

bet ween approxiately Q and 100 and pressures between _approxi mately 1 and
200 bar, pref eﬁfla)bh@%’tylzo-%o{ T ﬂ}ﬁflehlpe?rra%hﬂ’i%dléﬁ@%f-3rdqﬁdﬂa%% g

oxadi azgl e gr%tﬂn ijcsr,i nTH O@huqsad{,sdimro [axm]es_xabbia{]zeac—ﬁi—qu)Q_fphltehmyllqyang
conpounds with hydroxylanine and reacti Wit hgsgene, a car bonat e,
chlorofornic a{c%]ao’éosqﬁér@,‘l]ﬁ,xﬁ%}ééPEoﬁngyi}ﬂ?agEglg gf’ ace%‘}ft Ficde. 30
A nunber of - puxfdradsaly or2 B-,f eram-, p2oiect ed, & no3add/ oprhyd, &<yl
groups can cal so. in %he_ nolhegul e of= t he,starti sufst >, | f

t he prot ect5i ved)lglf%hogé pr AT %’r% di fgr énté)'fsr om %hg éno%l%‘er,g?n@rfa%ﬁy 35
cases they cardiehieranhanwel e¢tBvel ¢, 4The @xdresdi bn, " ahi4o protddii ve
group” is geneggblomdpgiunyanc rel abesat §-giavesophe sy ar e sui igble 4or
protecting (for, blocking)” an am no group frqom chem cal 073 ITAl" Zv - 13
reactions, butdiPgErCRYRINE y rETRVEER 4 S Graphenydsi r e @R -

reacti onf has beelogs+/ i Eda@itEo-&}fdﬁllhﬁd‘o-p,OSi-ta'brﬁfr_&4m-%ﬂQ)m,SCZH-&aiﬁB’-Pi ca:
groups of this.t are, in payticular, unsubstituted or_ substifuted acyl,
5 aryl, ar]aqqk&y%lgf?@? or %&r al K A™ Y o@psc&lﬂﬁrr?(? He ram oanB?e‘g:m‘s\g gr oups
are renoved afdemethelaleinoed ogact Benitoo-4edci+dimselgybacenophémyt, nat ure
and size i s othegw it4 caly: shqueves, st hose idlg 1-2Q, -Ln
particul ar 1- 8?’%@?%“#&&?1?#%7&21’36? Theéi%)' gxbreztsl?lv'odqn 4 agqu'ggrouo1TT isto

be interpreted3ifr Pheriwaberorhaneli n cofnbctToRLNgENPEYRNNYEent pfocess.
I't includes acuydgesarps,sieaia}epbﬁd&m@iph@lisdo@nahmhagierdaaamraibc or

het erocycl jc carboxylic acjds or | foni cids and, in particul ar,

al koxycar bjlobﬁyl ?'i@l P?PS&%Lar boﬁy?f‘éﬂﬁoé bgbiﬁf?gh%ﬁl%tjr‘koxy@éﬁﬁk}ﬂﬂ"éﬁoups.
Exanpl es of acpkogophpaydf thRsStypElaveoalikanoybpbemil As adebybmo-6-

propi onyl, but . oyl -§l _%%g}@ong%! royl -s _henzoyl
or toluyl~ ar y?ﬁgﬁbgf{ggﬁ%h?méuc?%%; oXyC 5#9@'5%% gg,'iggg ?

met hoxycar bonyRcesamédgparbphy| , 32f2ugrerdnmerbexybRBHE} bony-amBoe-6-
(tert-butyl oxygaeRguyhbny?; i odeetdauearomdramduabkheiycardenyl 2such as
CBZ ("car b&aenzoxy 3%/ 4- iret hox¥benz§l oxycar bonyl, FMOC. aryl sul fonyl such
as Mr. Prefer PeBeERYAG4pFBLREPPRENTS: gr oups are BOC and Mr, in addition
CBZ, Fnoc, benzyl and acetyl. The expression "hydroxyl protective group" is
| i kewi se generakl y _kn | a t S [ ar Suj I or
protecting a h)?‘dr)éfylgé\?%%%éj?fr}gm %ﬁ%meg{aa%p(rieéct%n??lbuﬁ:%’chbg% Z’a{:i |y
renovabl e afteCONHe.desired chemical reaction has been carried out at other
positions in the nolecule. Typical groups of this type are the

abovenenti gped ynsubstituted_or substityuted _ 35 aryl, aral kyl or acyl
groups, | nggddipti on i so B¥ERrably,  of8tips. SHEPIRrur e %?EJet‘H?gq he
hydroxyl proteciC =NH)-NH$ FNHAQH=NH)t-NHa) , -Si(ROP-NREYNBs e, I emivd @gai n
after the desired chem_cal ru%as%t%one%r P&Ei’%l on sequences groups havi ng

1-20, in parti &nir °F fPRO8 ute 10 15 20 25 30

{\(/N. o
=

CH,

or

{ /N‘Q
IR
0]

30
very particularly preferably unsubstituted -C(=NH)-NH,

- or
- {\(/N‘O
N=

CH,



- T

35 atons are preferred. groups are, inter p-nitrobenzoyl [sic], acetyl,
benzyl and preferred. - 14 Exanples of hydroxyl protective al i063 M)H%:iﬂﬁa
4- met hoxybenzyl, p-toluenesul fonyl, tert-butyl and tert-butyl being
particularly The liberation of the conmpoyunds of the formula I fromtheir
functional derivatives is carried out - tepending on the protective group
used - for ex&@mdiselusng-strong acids, expediently using TFA or perchloric
acid, but alse usi paeebbap1dts0ag 1Nf0ANG A% a5 hydrochl oric acid
or sulfuric acid, strong organic carboxylic acids such as trichl oroacetic
acid or sulfonic acids such as benzene- or p-toluenesul fonic acid. The
presence of an additi®®al inert solvent is possible, but not always
necessary. Suitable in Nents are preferably organic, for exanple
carboxylic acids such bs'a ha; y d, ethers such as tetrahydrofuran or

di oxane, am dega S ~Na fed Rydr ocar bons such as
dichloronethang,igﬁzaddi ion alégggpﬁghols such as net hanol, ethanol or

i sopropanol, and al so waler. M xtures of the abovenentioned solvents are
additionally suitable. TFA is preferably used in an excess w thout addition
of a further solvent, R¥erchloric acid in the formof a m xture of acetic
acid and 70~ perchlori LedNin the ratio 9:1. The reaction tenperatures
for the cleavage are ped|en bet ween approxi mately 0 and approxi mately
50; the reacti BA<(CH)PT
tenperaturg). The gr oupsgBOC, (48 Rand Mr can be renoved, for exanple,

pref erabl y2using TFA in dichl or 8fethane or using approximtely 3 to 5N HCL
i n di oxane at 15-30; the FMOC group using approximtely 5 to 50~ sol ution
of di met hyl am ne, diethylam ne or piperidine in DM at 15-30. ~u~~ _ - 15
Hydr ogenol ytically renovabl e pr Lve groups (e. g. CBZ, benzyl or the

| i beration of the am di norgroupy Its oxadi azol e derivative)) can be
renoved for exanple by tr } wi th hydrogen in the presence of a catal yst
5 (e. g. of a noble netal uch as palladium expediently on a
support such as cahb@m%xrg . ui t abl e 8d|l vents here are those indicated
above, in particular, for eganple, alcohols such as nethanol or ethanol or
am des such as DMF. As a rule, the 10 hydrogenol ysis takes place at

t enper at ures between approximately 0 and 100 and pressures between

approxi mat el y fh@ndosBBulas, J¥ efé ab¥mdl a20r 38aANhaliel OoR&r or more

Hydr ogenol ysis of the CBZ group takes place readily, for exanple, on 5 to
10~ Pd/ C il methbFdt oCePy IR ng2BAnot ARG EG%ES f SGRite (iRst eXRE bpus

hydr ogen) on Psité&rédis@midei®! £OMrs at TRE- 88rmEUat ablidInRids sl vephssar e,
for exanpl e, hgﬁr&garbons such as hexane, petrol eum ether, benzene, tol uene
or 20 xylene; ¢ FB7 1 nat ed hydr ocar bons such as trichl oroet hyl ene,

1, 2-di chl or oet hane, carbon tetrachl oride, trifluoronethyl benzene,

chl or of orm or ﬁ&e@kamgﬂ,gé%'e al;nQRaks ofUChe B3 88T haNo ar%tilfja‘g}g%[aré 58

i sopr opanal n-gropano , butanol or tert-butanol; ethérs s
di et hyl ethier, tRPPRoFPBBYINEENRE, thet EomPHAST Jr a (WIHFYh o2t diegaheongl ycol
ethers such asoft yHeneagliyedls neeerbéfied arasooeaet hyf efteer pregbkykdgl ycol

or ethyl glyco] ethyl ene.glycol di.nethyl ether (digl 4&?: ket ones such as
acet one or but%‘%gﬂépgém ggg%E%dasa%vea'cetsg?ﬁ‘ede,pr(ﬂ%é{ a@@toétlﬁﬁsde,&
N-met hyl pyr r ol FdopeupfivPravr bei rephigssednbyi dae( Duflowingr istids ool ags
acetonitrile; sl faxl 4gs sueibms cAkaptBrhasWd oxhde £Ma Sardga in
di sul fide:_carboxylic acids such as formc acid or acetic acid: nitro

conpounds “UchWhdch 3the)j wagkisedsnenel MasichaiAche 18st @¥eatRieh detadthy|

ct
®

(__ _ acetate aavel xthe eme@hihbe isQlieiied MBAt itedfothe1di phenyhe SGENHZ
group is prefer bl%oenployed inthe formof its tert-butyl derivative. The
tert-butyl grou§1° 3 MAR ~C~~ - 16 5 10 15 20
in Ia Ar is phenyl, naphthyl or biphenyl, which
- 25 is monosubstituted by R*;
in Ib Ar' is phenyl, naphthyl or biphenyl which

is monosubstituted by R%;



is renmoved, for exanple, using TFA with or wthout addition of an inert
solvent, preferably with addition of a small anmount of anisole (§&§ MAR 7003
vol une). The cyano group is converted into an am dino group by reaction
with, for exanple, hydroxylam ne and §u£§eguent reduction of the
N-hydroxyam di ne with hydrogen in the presence of a catalyst such as, for
exanpl e, Pd/ CGinFb¢ t Her priepar aerenpbenyh, amiaphtéydf ¢ohebiphenbd, | ife. g. Ar
- phenyl nonosubstituted by C(z -NHE i e 0 a
nitrile. The addition is pref e?%%il)ly car_r]i eg ioutoaellﬁﬂ;’ %Juf;rg)er}ré oa?lggﬁf%les in a
manner known per se by a) convBPRPHREPEHEEHIQG iR Rising H2S into a

thi oam de, whighids canyexted HsénNghanydl KHaphthg1206Pt bigh8nyEBlin i Nto

t he corressoondi ng S-al kyl i m dothj oester, ich for its_part is reacted
with NH3 t© give the am dine, BFCRORIET IMFRINAGHELY (*F i9RD anpther
corresponding i m do ester usingoagsabsbhohted. Gy et-lanBL, | rB0,NH, prasence of
HCl, and treating this with a nia, or c) reacting the nitrite with
lithiumbis(trinmethylsjlyl)am de’ and then hydrol ysing the product. 25 The
radi cal s RZ aat Ie(CHR} n-Rl ade Hi h{jdrBahi deRH 4905-CY@¥r i di n- 4- one

al kyl ation metRodg. TRus it is;posgihigy -y gxanmple, of the formula Il 30
i ntroduced into the systemby customary .to react a conpound R~ N ~~--R HN N
tl O(CH2)~ R~ in which R has the iA1gg ndicated in Aaim1l and Rl and
R3 are each a radical of the type which_caAnnot be 0 3 N~~ 7~0~

al kyl ated, such as, for exanple, for a ﬁgenyl or ~~N~O napht hyl radi cal
substitutgg by N= CHz with a conpound of tHesfornula Ill 5 R2- ( CHZ ) P-L
I I I in ich Lis CL, Br, | or a free or reactively [sic] functionally
nmodi fied OH gA®duggd ant p is 1, ¥ &nd by this process compounds of the

formula (1A) amergbtained. L isref eraibyafthned o PrahdRRCthYRYY [Sic]

nodi fi ed OH group such as, for exanple,_ an activated 15 ester, an

i mi dazol i de or al kyl sul f onyl oxyPdE%g 18 CCaBdRES prf er S¥C0aLkyL

met hyl sul fonyl oxy) or aryl sul f cgstiony HsvingtemkQ C atons (preferably

phenyl - ogSp-toI yl sul £@nyl oxy) .iszquSui tabl e solvents are those nmentioned

above. Thé“reaction ig carried out " i'n the presence of an aci dbi ndi ng agent,

preferably of an al kalR* metal oksaAKk4line earth netal hydr oxi de, carbonate

or bicarbonate or of agpother sal{ @f R Weak atich Jr tdozS al kali metals or

al kaline earth netals, preferably of potassium ti&qi]um i)al i um or caesium
ePtd

The addition of an or d¥ni Ahase?EtcRNEEYLyi AARN PAERRYY ani 14 he,
pyridine or quinoline can al so bgchavasié abhéepdepemtl o drondearmsytckt i ons

used, the.eaction tinme is between a 30 f L Nyt.es 14 and_t he
reaction fenperature is bet meenmgﬁﬁ?ggf'%?@#%éo%éﬁd %@ tho(rj%aeﬁﬁﬁﬁ b(g’fween

20 and 130. -- ~ In conpounds WAbr e p =0, RZis introduced via a 35
boroni c acid derivati vgs _ - 18 -c(=NH)-NH; or
{\(/N‘O
N=
CH, ,
A is alkyl having 1-4 C atoms,
25 Hal is ¥, Cl, Br or I,
m is 1 or 2,
n is 0, 1, 2 or 3,
in Ii R is H, unbranched or unbranched alkyl

having 1-6 C atoms or cycloalkyl

30 having 3-6 C atoms,
S Rr? is Ar,
R? is Ar',

R3 is H, R, Hal, COOH or COOA,



Anal ogously, R2-(CHZ)P-, in which firstly be introduced

di hydr oi m dazo[ 4, 5-c] pyri di n-4-one conpound of the fornula I V\Mﬁ wg& Izn[\ig
RZ-(CHz)p Np =1, can into systemand then a IV also the in i =Y
and R has the nmeaning indicated in Caiml and R2 and R3 are each a radi cal
of .the type which 10 cannot be al kyl afed! Gan be reacted with a conmpound of
the formula V Rl- ( CM2,)An:L ¥re Yhenylt heragdrpoundsrobiphenfor,mim V, Rl

is a radical which cannot be a a e e,_.a _phenyl

radi cal substituted by 5-methy F%Z%%?%x%g?%%?q%@gy aar%r%rk%aasn?tﬁée%eani ng
as in the conpounds of the formanasubstivar@durisR'of the fornula 20 (1A)
and/or (IB) are obtaiped by thijg PEQeRES-NA) Addition, it is possible to
convert a conpound of the formula IF{'nt(Nanot her conpound of the formula |
by converting one or nore radicals R ,0R2 and/or R3 into 25 one or nore
radicals RR Rl, R2 and/or R3, a . g . —acyl ating an am no group or
reducing nitro groups (for exanple by hydregenati on on Raney nickel or
Pd-carbon 5n an inert solvent such as nmethandl or ethanol) to ami no groups.
30 Esters can be hydralysed, fars etafml Gavififng-ac€ticoms; ~ acid or using
NaOH or KOH in water, \Nilt er-THE or_ water _di oxane at tenperatures between 0O
and 1 00. 0 3 MAR zcH3L. 19 /A% &dditioBE PFedanino groups can be
acylated in a customamy nmanner issilngrar,aci d chloride or anhydride or

al kyl ated using an ungubstitut §-d5 Cb{ qubsti Eu%ed al kyl halide, expediently
in an inert solvent such as 5 dichl’ordnét Rané’or THF and/or in the presence
of a basel8uch as tri & hyl anmi neisor0 @ ildi ne at tenperatures between -60 and
+30. A base of the forrmula | can be converted intothelOassoci ated acid
addition salt ysing an acid, forexanple by reaction of equival ent anounts of
t hebaseand of CRIRPYMSNCE ndhe SArmehia sticRngds &iIanbhe asdsghddguent
evaporation. Agibds afiddsaldor ftredit Prepeira®n oar @ rien otdeirvd leap repased

whi chyi el d15p sirglagci)é;al Lﬁ accegt able salts. Thus, i norg ni(gaci d%ccglan be
used, e.g, sulPurTeEeTd, “APYDi BRI §%hy §HHaldT AT d9S2tEAPES APd8&h ori ¢
aci d or hydbobrldiieraoing {shapphior i thacstandacdaworksophobplasr ifoukeind,
sulfam ¢ aci dydy addiddipiah 0N GafltiSondh PRdAY arnaldilil | G
alicyclic,aral|phatjc, aronmatic or heterocyclic nono- orpol ybasic
carboxylic, sWEFHEC orCREM¥SHLIE raci RO FHEMVerdia®: actyet i, -

pr opi oni ¢ _agi g%arpé !hﬁaékg,%&iﬂwrﬁcﬁéﬁ%iﬁﬁélfisf_Wwi@h! gaﬁ@i Gtnown and
succi ni caci d, j C aci umari ¢ ,aci d, efic, ac

| acticacid,t ar?%%ia%i g?rrrﬁlhlec ra?@ic&,loé’ist A qrtﬁd'glljllj%%nf:éﬁcia&,sé’sc%? bi ¢
acid, nica nimadei dip ithdsi ceisenicacvar imitmnehich etrkakesowinf @ex se) d,

et hanedi sul f oni.cac] - t Ul fani i .

benzenesul fon?kts:lg%i %9%(2)%&%[0 <lSJR(;é(ncgsu ors#lc ggﬂlc;&lag:,eekc dbeail.

napht hal enenono- and- di sul fonic acids, and laurylsulfonic acid. Salts

Wi t Ihlohysi ol ogi/maél yta?gsﬁgpéabbeaﬁ@égi&ca@, gif p?@éﬁi@c?, salgbellousggrﬁea tgﬁ
i solation and/or purificationof, thecgnmpounds o e, nmu :
the other hand*™cotpdimds t%gapor ) Iar@annﬁé CJO%QC/%'E%% iffog + hige
corresponding neaatienl tmsixturepar biatuliamendiletielynerabcoedal kattiheer e&ot h
metal salts, ngg kHéRbgﬁgoﬁnag of the formula I.

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

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

Preferred starting substances for the solvolysis or

- . hydrogenolysis are those which otherwise correspond to
35 the formula I, but instead of one or more free amino
and/or hydroxyl groups contain corresponding protected

amino and/or hydroxyl groups, preferably those which,



or into the correspondi ng anmoni um salts using bases (e. g. sodium or
potassi um hydr oxi de or carbonate). Physiologically acceptable orgman:ﬂi@ 2003
bases, e.g. ethanol am ne can al so be used. 5 Conpounds of the fornul R -
according to the invention can be chi r_allzorl account of their nolecul ar
structure and,can accordingly occur in various enantioneric forms. They can
therefore be prESEARL i9f r aBed calemi Whighopts chpngedcttioveatodim aSomee t he

phar maceut i calcaaetyi vad y aRfinbh@ dodeeraies grof, t hg %a@‘:rﬁguﬁ%@_réh %et he
it ‘can be desirable to use

conpounds according t,o the jnvention can differ, ' [
the 15 enanti 3’?%193’ MRS HeEge ocfgsaéb,m‘ﬂ h@rPFhal CAFBHUED & & sEreyrninhe
i nt er medi at es whdchbeR Sefdar adred amtiho @tdWIRid CgeOBIPOURGT A ChrRLgal or
physi cal as kn th rsgn_skilled_ ipn the art, or even enpl oyed
as such iggt hgﬁ]géﬁt’hg\glgg%g?oo%ngﬁﬁe c ggmo?gracg?ﬁiﬁoﬁ nB§CURr aSREF¥oner s
are fornmed fr@m t hgdnoxylr e dnotrezddivieon grbhipan opid.cal khoaet i vehiegol vi ng
agent. Suitabl® 1 23l\4n g S A f.or ex | e, tically active acids,
such as the R and S?)I§5ldf gtrc?rsgg% tfg)rr Srrc %’(_:i g@(jile{lcse N aPfart cI58PH,

di benzoyl t ar t &FC0PHaGakr Yre daFPwp acF@OR Ml e abilgh Rictis achgdrsuiiabl y
N-protected apr® it (;Qoug._ N- benzoyl proline or

N- benzenesyl f | proline) or the various optically active canphorsul fonic
aci ds. Sofqthr%nr}'xyﬁf%&rgﬁ’hi tar%té'd}%t?‘ghsﬁn%‘?gn?%n@r]ss% e t Reagiiazefean
optical |l y actidexrivetdiwisng aghiith(e.cgn die t r ahenamtddahenyiingloyci rée
cellul ose tri { [y ; iLvatjy f carbohydrates or chiral
derivati zed ne%goﬁitégers%og\dé%ég?@%grgéoag{bggﬁélag?b silica _ 35 gel) is also
advant ageous. Suitable eluents for this are aqueous or al coholic

sol vent m xt Ur@se SHEH3 ! exapeligo anqly/ i1hide,
e.g. in tgg rngi 0, 82:,1%:%3.(}%\3?3 ~~~§ez‘h}§§a?§é%é, ?’Egﬂj ﬁggn?llg%ntqq{yuzﬁo{}#er

rel ates t 0°t hdSiSdadidene EXhpBLABRLISf Phe FXaRINY IWhHHR/ BydrRepp in

physi ol ogi cal It_;heacqemsaéxlh@e sabt s éorchEleEQFUQbi.@D ongmré@r Megiikd10al
preparations, 4n.particular_in a non-c cal nanpger. n, this connecti on,
they can be bréouulg%{ab]ient 0° igfﬁ"f%bl graosgcrﬂoosrem £ DRt FRY S tﬁegf’“’l’eaﬂn one
sol i d, I i qui d.mmgm -almhmjlsaxc$tp¢lent aer ma)chlahaiy axd, ethanol,
appropriate, Idy Nati 40 W) QN6 Ut P Fe a;t?xlcé MshGORAEdS, 10 The

invention further relates to pharnmaceutical prepar ns” conprising at
| east one 2QonPdLHe %S t PSSOl aPF ahd/BH Dne tHE ib¥d5ﬁ9éngfh$§i-§al4§/
accept abl e sal¢grriléd THES eaPr eaapttd nse £ Abe Hife 16 e S0 FBEH €L NG Sahd human
or veterinary ﬁ&l& Ci n(g. Possi bl e gxci%i ents are, origez:{ﬂ C,or i ng{ﬁaﬁu C
subst ances which ar @S uPTEBF AT B P RTAI SRR CHMYTHY brapdr 2R PaF
adni ni strati orpoefenghlnla®@epili catdwon teempadmtnote )r @aet Iwilih bialre novel
conpounds, for exanple water, vegetable oils, benzyl alcohols, alkylene
gl ycol s, pol yet hyl ene glycols, glycerol triacetate, gelatin, carbohydrates
such as | &t osER®r %’iaég(ﬂ*?,ﬂf?agﬁégmmlsﬁ edn&reducgde, £R¥ r G*ammleal | DY 25
Tabl ets, pillsresegi6fl bEbkalks cyadesWdsoorIN ey sth JhfaHbR§1aBYAEPENd] Ui CeS
or drops, in particular .gée gsed for r.a#L agm ni Etra i on, ﬁu pgatorles
are used for rbefEFI8AnAFEt PRPFERNCsoPdRLENS, CRFRPBALEY y S P§° PrAdGeous
sol utions, in adildti oestersuspeNsNoérsarBOnghdlismbdszolei npbant sacatdcused
for parenteral afx‘ﬂgﬁﬂé&fati on, and ointnents, creans or powders are used
for topical application. The novel conpounds can al so be |yophilized and
t he Iyophiqq zates obtained used, for exanple, for the production of
injection . 35ApheRdedt igins. identiepareti ansrepdheategrotrched awieid | ized
and/ or can contai,n auxjliaries such as |ubricants,, preservatjves
stabilizers anar‘gpoﬁet Yﬂﬁoﬁﬁint%’fm&?ﬁjl 51 ef ,Sosans PEPSSRE ectt ndhtthe
osnoti c pressumelebuilkerofSublsé astastiagl aukmttancd. avVbuthrgprotec: iNteA~
708 - 22 andh @ik QAR (AR AEt E¥on CBTBO WA neS, 9 10 W) MO
. 35 cases they can be removed selectively.

The expression "amino protective group" is generally
known and relates to groups which are suitable for
protecting (for blocking) an amino group from chemical



The conpounds of the formula | and their physio5 logically acceﬁtﬁglb@ iﬁﬁ]g
can be used in the control and prevention of thronboenbolic dis8r

as thronbosis, nyocardial infarct, arteriosclerosis, inflanmations,

apopl exy, angina pectoris, restenosis _ahker angioplasty and intermttent

cl audi cation. 10 In this connection, as a rul e the substances according to
the invention SRELRPREer MHYy HBAFRI %8 cBaFhl¥oskRNGTalea wadfieapptosi mat el y

1 and 500 nyg, ouenmaat bnehaeametw@ﬂl&aarwslﬁ@eﬂgcapﬁied%ﬁt U£'tto %@f dai l'y
dose is 15 pref erg bet n appr oxi rrat 2 and 10

wei ght. The spECHFTERodd f HaEir e d%r%erSaPl s’b‘?’e% BYP‘Pact ors,
however, for ex:ar,rpllm qua tthieciefs, cammsmwmflmm@mr@dea@wyed on

t he age, bedy te_o h, _sex the diet, 20 on the
time and rguteal r’?la%%sg FF%&EI Lrgf?)ﬁi LerReT oﬁl?cé?eghﬁhaﬁnﬁﬁi?euti cal
conbi nati on a@d%@@ém\f?y ofraups paalte cukemoveédor @ditetro Wﬁie:h tlheitbkdr apy

applies. Oal @Rt @ %dcﬁ:lrafnefsperd'u%?x cedd ABRME Cus%}ze

tenper at ures are indicated In ol I'owi ng exanp onmary
wor ki ng up" nE@nLthRRWErSq notddekl tigalie raneirsL t'ﬁ}éo-“n‘? xb@Vén‘Us ladPust ed,

i f necessar y, igepepgivdc@lat heicanst id ut ieomef the figadrPraduct, the a pH
of bet vveeg and 10 and 3Q_extracted ,wth ethyl acetate or 8| chl or onet hane,
the extratl |sx§é:§§tsd't°éld offY+t RE°YPganit g e i dDEPFRYSEGEr Whdithm

sul fate and evdplesdat etnsendrt onnesitdoa witpun:hfel @delsynchmasa:b@gr aghy on

silica gel and/Qr Lrys iz Rf on I ent:
ethyl 35 acetgte ulg’>éhano ‘%@Hl &%pectgg%?%g (I\/Z?Hn %%'Ilght%r (Lﬂl‘n I mpact
i oni zati on) MAYBAR Rfadsic at dpeMAdTisar ehreheferRFHFlac CarBOHVARC~€@3-dS 23
Exanple 1 140 48 &h1f§Rbst xércllasaceleh an§n2§grmlcqf1afruman9<o‘§< WaHY0r i C

acid are added tq 50.0 di ari no- c hl or op ridin he reacti’on

m xt ure i s”hedtet W&&%M%)@%resf ly agad %Ui.)‘i‘?& 3 iBPURRer, the
deposi t ed precﬂ;ﬁrﬂpﬁle&IchS&@ﬁIa@Edupéfoﬂndhls type are alkanoyl such
2-isopropyl 3,5-dih | pyni one 0 310-311
(deconposi tion sd I':%/ ‘%%Jl‘on é‘ dﬁXrYAAIB ‘% an?d)?’t ur e o]I'l 'AB and
4-chl or o- 2- |sd¥i’rejpyladﬁﬂ.\51:| m daeyl4, Budhpyr adi nebénzdylundoirn tteluyt her

liquor. A sol Lﬁf’ﬂbﬁa&éﬂg 0 Qhch”Basansb; 61180 aRPloRSI UBLERS bgélate in
30 m of is stirred roomterrperature for 30'mnutes. 1.5 g o

3-(7- brom?ﬁ)et YR RGN P ké‘PI‘MQJHyI) 5- met HHPAX SRR razol e (m % 22%)"

1;}19 150) are atdﬂzecﬁhmﬂofﬂ@oﬂi'diwcﬁﬂls, staoc ed (EéFtiﬁuh9F6ﬁyaﬂﬂ%gﬁykﬁd up in
the customary ter t ogr.a on,.silica ge in addit to
the two regi 0| %tlﬁ?’éY%?ﬁ ?’?36 pr ci’a'%’lox%e (?or?ggunaucpl as' " cBY

2-i sopropyl - 3- ['?eésbqleehgrb{:st" P; 4] ok aniebizokyBenpEyhopncardsnyl, FMOC;

25%” et gy:-l] 'OSHékglgﬁiféf} P- G | dsnMiOnepleBBriedMdhirl 4p2beeEl 1389 IS
obtaine 25 groups are BOC and Mtr, in addition CBZ, Fmoc, benzyl

and acetyl.

The expression "hydroxyl protective group" is likewise
generally known and relates to groups which are

30 suitable for protecting a hydroxyl group from chemical
reactions, but which are easily removable after the
desired chemical reaction has been carried out at other
positions in the molecule. Typical groups of this type

are the abovementioned unsubstituted or substituted

35 aryl, aralkyl or acyl groups, in addition also alkyl
o groups. The nature and size of the hydroxyl protective
groups is not critical, since they are removed again
after the desired chemical reaction or reaction
sequence; groups having 1-20, in particular 1-10, C



0 3 ~~aR 7cc3 - 24 An alternative process leads to "BB" as foll ows

(anal ogously to Mederski et al., J. Med. Chem 1994, 1632 ff): Ugaﬂm%nsf
3, 4-di am no- 2- chl or opyri di ne with 5 i sobutyric anhydride to give }

N- (4-am no- 2-chl oropyri di n-3-yl )i sobutyr %m de. The subsequEnt reaction with
3~ (7- bronmonet hyl napht hal en- 2-yl ) - 5- et hyI [1, 2, 4] oxadi azole leads to a

m xture of 4- @HoBEo-Soprepprredf 7 E(@H\Péﬁlsyl?ﬂ z;quam agodt&eylyaapht h- 2

10 yl met hyl ] da 5- i dijne jand _
N- (4- am no- ZC%:jddruglpy Zaqfeﬁ Ef‘{%{. arl?S ki]er} 1,72, 4] o?g Fg}é ?e% Y}haphth 2
-yl met hyI]|solﬂItW-FéEﬁPGéZOBétﬁsééﬂrpoﬁnﬁgl‘a?@e$ Eoryil t otgryebuRE: . ang 62 my

of potassium taefettlyqry wdrgde ape added-batg1soludi Q2 Ql&h BB" in
10 mM of ﬁlﬁf xtrﬁge is stirred for 80 mnutrgjs] ga c Y
th

3- (3brono 5 met hyl [ 1, 2, 4] oxadi azol e is then added and t he
m xture is stlrred for a further 2 hours 20 After customary working up,
t he conpound

2-i sopr opyI 3 %hf %ty%ctnl,%f, 488 aGPERB1RDS v PFn GG HERS MR 1 FES™ 3- (5-m

ethyl[1, 2, 4] axtzkcﬁlexzcﬂunwiptm@rlzyile]riﬂasidéhydso'r:ar'rdehed[ 4us- e] pepeddhng- one
BC1 | d_2 [ =N L ~

O, e e B 8 o S S ) i b

3-(7- broméﬁet rfsﬁlnﬂeﬁpht%%qﬁl@n*m; gsaegrré%%/w& Peschlagiiez creld, but
3- (4- br omonet hyl gthenyd In r@%ﬁ@%[1sQrdﬂ@Xaﬂh@£@é&1c acids such as

53 ot oy am (ARG 5 TReH ot ges T ERERET, Aia. T Fiong *BiGEnic

- (N-tert - butyd s £ ydniami dm:tds)hesuud:hS gdsnetlnybhﬂ)bmaadetlt:heacdzdpownjs
beI ow are obt op
~3-yl ) napht hzaé“FﬂLi’ﬁlﬁz] E@F% %‘1 | [1 %% w2l %ﬁ%ﬁ%p]}ﬁ%? 1 et hy
1 ]1-3,5-di Hﬁdro&%daz@{m @r@]%amedmf 4a@nea 1|=_'=*.c;2m)al mperposoRyentigis
2- lsopropyl 3-pdsé Dsret hdtl, et 0>é€1@'a 20! ndcykyaapht heuyw@wylzlnéfﬂ (5-m
ethyl[1, 2, 4] oxadl azol -3 benz Il i hydr oi n%dazo)L ridin-4-one
("BC3"), nlp gobvents %fg pre¥ abiy org nic, for e ample g boxyllc
2- i sopropyl 3-4FidS- rresthh[l &s 4] oxeelt Bzol -&eid,) napdthery| mesioh | - 5a$2- (5-m

Ol By 2 o 82Rla A PRNZY bk S R o' 481 4sBieh] PHd I Bine'; 0N

2-i sopr opy20 3-hZzlegenat ey | [hydxofarbatisazshcl- A9 ngimhiarpmeshape) - 5ihenzyl -

S5H-im dazo[ 4, 5a8]il?¥§.blq' rbl%cpnﬁl(:oﬁgﬁs) SL{EIP atlZnddiandd, ethanol or
2-isopropyl -3-[7- (5-net i/ 2, 4] oxadi azol - 3-yl ) nap hthzly math¥l] 5- g3 di e
t hyl ani nocar bok§PBEARINPL BHi n‘?%l%zo[%llfé? c] PIAGSH n- 4 Mok vrescs

abovementioned solvents are addltlonally sultable TFA

is preferably used in an excess without addition of a
25 further solvent, perchloric acid in the form of a

mixture of acetic acid and 70% perchloric acid in the

ratio 9:1. The reaction temperatures for the cleavage

are expediently between approximately 0 and

approximately 50°; the reaction is preferably carried
30 out between 15 and 30° (room temperature).

The groups BOC, OBut and Mtr can be removed, for

example, preferably using TFA in dichloromethane or

using approximately 3 to 5N HCl in dioxane at 15-30°;

35 the FMOC group using approximately 5 to 50% solution of

S dimethylamine, diethylamine or piperidine in DMF at
15-30°.



2-isopropyl -3-[7-(5-nethyl [1, 2, 4] oxadi azol - 3-yl ) napht h30 03 MAR 7003
2-ylmethyl]-5-13"-(N-tert-butyl sul fonam do) bi phenyl -3 Y

yl met hyl ] -5Hi m dazo[ 4, 5-c] pyri di n-4-one (" BC7") , FAB 639. Exanmple 2 35 (__
, Alternative process for the preparat,i QR of "BCl1" By reaction of

3, 4-di am no-2-chl oropyridine with |sobutyr| c acid and then with

di (tert-butyl 8¥grogenodvhiamlkn3 remgyakdithy @ricgectangl ogoasby t be WD

97/ 21437, pp. C4%,4bknz 1rrbxt t'h@ Qiberatlon of

2-1 sopr opyl 3- tert but ?}I 0 - 5Hi m dazoLDiheS acr%?/%?%l %rﬁu%nfronﬁd

2-i sopr opyl - 1 & (BGAH 9§ 5& ptgpq_e,),}n FaFoPf - EPiART dfpr 4evp@Pig 5

obt ai ned. Thebwi xtrleaemi; whehnt waceg@ﬂumdsms pea@éﬁeeV\bfha catalyst

3- ( 3br ononet hyl enyI met [1 oxa an ousl anple 1
and a mx?ﬁre ep vvo c89§¥ dngfgﬂ 508 % ph118a TR

2-1i sopropyl - SeD@edlbm:)woxmar laon)dupﬁsqﬁ (&mﬂhylié 2cdtbxnlli aielic3-.yl ) benz
yl]-3, 5-di hydr, o[ i ne

2-i sopropyl - 1S?elr@ta%%§t y%ﬁ&l&%o 1:@5 %ﬁg%% Ilflf faﬁfoxaa VA -é yl ) benz
yl1-1,515 di hp@diledaze[ CB’—CG}WEPJeﬁ:n al@ﬂbolg ebchi sl m@thamok epwval of

the BOC prot e@ﬂh\éeloqrow&s l&%llré&sTF"?sddh di pxangq@nd &ystgﬁa&mwkkﬂg up,
t he m xt u;s iwreact ed wi th 3-(7-bromgnet hyl napht hal en-2-yl) -
4]

net hyl [ 1, ORI VS 5| o§6l1}§f5y PdacRanplte FemBeratucEst oP&Weﬁ@r ki ng
up, a rri>o<|t u][feap‘pmﬁgmmmwerlat pmdluctsom‘ls olgtnau neﬂreés@f@y\hl (Hétw%@h 'Sé
separated o c ro mat qQr e tion o "BC1"
in 20 m of rre%% eﬂ‘g’ea %ngvl ?PQISX§8 l’rgpoﬁ‘eAfﬁ 5\; nl%tf(e% aﬁé a&ﬂdop of
acetic acid arﬂd-}@/d:raxgen%ym‘}ﬂncrhc&ms enpetaeurdBd ogr3@p 8thsess plhwe
catalyst is fi of t ent.i g r t

ddfd8d, Of for %@%rﬁgié/ bn! $ t%'oi‘(%jm?%ﬂc he g%@%%ﬁ é)rhydr oim

2-1sopr op%l -3-(7- am di nona rret hyI ) (3a I noben
i dazo[ 4, 54¢] p)}%ﬂﬂ‘h ﬂm'ﬁ‘ﬁ'élu% ;5519 O#ABYM?gePé ¢t ai ned.
35 .. . Anal ogaat Vin ShedHdnd /fDM!matBQZ)"—,3O'°BC3 BC4 "BC5", "BC6" and

"BC7", the conpounds bel ow are obtai ned 03 N~~~ zcc3 - 27
2-1sopropyl -3-(7-am di nonapht h-2-yl met hyl ) - 5- (7am di nonapht h- 2-yl net hyl ) - 3,
5-di hydr oi nmi daswi daihie] plyei:'di aealventes are., >fca00$xaﬂplilgﬁ,6 hgdrocarbons

2-i sopropyl - 3- é,]dﬁ\m% nenanhy gsglégg%g_%l 318e nbghggﬁgnzﬂglé?% dipydroi m

i dazo[ 4, 5-c] pyri one, conp05|t|on
2-i sopr opyAC- 3-xyleme di r@?ﬂegpwrwtza cambonsjgsuch *as  trichloro-

am di nobenzyl ) e8npr&h&ydrai, @Lﬁqéﬁhéxée@hanél di nedrde, BeRrazh308idEAB 492;
trifluoromethylbenzene, chloroform or dichloromethane;
alcohols such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers such as

25 diethyl ether, diisopropyl ether, tetrahydrofuran (THF)
or dioxane; glycol ethers such as ethylene glycol
monomethyl or monoethyl ether (methyl glycol or ethyl
glycol), ethylene glycol dimethyl ether (diglyme);
ketones such as acetone or butanone; amides such as

30 acetamide, dimethylacetamide, N-methylpyrrolidone (NMP)
or dimethylformamide (DMF) ; nitriles such as
acetonitrile; sulfoxides such as dimethyl sulfoxide
(DMSO); carbon disulfide; carboxylic acids such as
formic acid or acetic acid; nitro compounds such as

35 nitromethane or nitrobenzene; esters such as ethyl

S acetate or mixtures of the solvents mentioned.

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



2-1sopropyl -3-[ 7-am di nonapht h- 2-yl net hyl | - 5benzyl - 5H-i m dazo[ 4, 5-c] pyri din
-4-0one, mp. 206-207 15 (deconposition), FAB 450; 03 MAR 2003
2-i sopropyl - 3-[7-am di nonapht h- 2- yI met hyl ] - 5- ( 3di et hyl am nocarbonyl benzyl)
-5Hi m dazo[ 4, 5-c] pyri din 4-one,

2-i sopropyl am di nonapht h- 2- yI nmet hy]'IG] 5-[3 %N—tert but yl sul f onam do) bi
phenyl - 3-yI metl%yl Femey e dafora, s¥apiei diusindond Fp prith 23 AWatbgets! vy,

3-(7- anidi nona@hﬁﬂh&ﬂbﬁ@h&"ﬁnét( %ﬂﬁﬂpb%&férﬁﬁy%bﬁ’ﬁrghﬁlé%ﬂ[4 5-c]
pyri di n- 4- one, 00, FAB 450, js obtained. Exa 4 30 Anal ogously

to Exanple 1, tfhg gglﬁ}} uAfjount of anisole (1% by volu e)
2-i sopropyl - 3[3 (5-nethyl[1, 2, 4] oxadi azol - 3- yI )benzyl] 5H m dazo[ 4, 5-c] pyri

d|n4one " I“])e bt al ned bi/ reactlogg

3 (3 br omotret AT eyt  ERGYpEEed 1565 At cPuidige  axRip oRYor

wi th 3-(3- br omeastthipinphemilthy, 5- mébhy| [éxamp]Lexadl dzdrexylamine0 3ahd~~ 703
- 28 3-(7- bro%’%te@bl phtﬁé%iu?% nyl)olﬁg n@l@yl{\llh§dﬂ)9§§ﬂﬁéigee with

3- (4- brononet hyl heny oxadi azo
3- (2- br ononet kY A ) im- ﬁb@hwl{ep@cﬁ oszéduaazeaéalm;hemmhal &yl ated
i m dazo deri v@;&amea;r @49kt ai ned, which are converted into the conpounds

bel ow b na anal o ousl to Exa 10
2- soprgpg %%f H‘ rﬂﬁf‘é]r?z‘% y(%gmad‘ ngﬂéﬂi?fe) -of 5 theny EPEM M datol 4, 5- ¢

] pyridin-4-onele.g. Ar = phenyl monosubstituted by C(=NH)-NH;),

2 50D 0py - 3Lk B0l aPenLY Dol Yo I HILE s YRS iddiebd Ay arol m

2-i sopropyl -3 R@%aﬁachlrmbenzywdS -quitaniigi nabemayber 3, &E disttpdesi nidazo[ 4, 5- ¢

1 pyridin-4-0ongaardfhr known er se by a) converting the nitrile usin
2-i sopropyl -3 3 am di nobeg{rﬁl n}S am d| nobenzyl )- 3, 5-di hydroi m dazo[4 5-¢

] pyri di n- 42ond2SexARpPe & i oich 318 dlcgﬁ’lvﬁSt?dchPB?*B%yr?’&h ne
anal ogously tmlﬂxﬂr‘aﬂmgl \dglehtt, heecgr boswdz,c aeitds lfmbomcarﬁespm@na@l d,

cycl opropyl carbox acl 0 subsequent al kyl ati 0 he resultin
i mdazo deri va%iav éﬁ“bg%f@??/e? eﬁ(aﬁ‘gﬁgg ?alﬁd g a%& hyaJF oggﬁa&%‘g
anal ogously tdﬂ:E;danhﬂﬂi:e 3 give ddrpamidiinesl dw acenverhingdtBs nitrile
2-ethyl -3-(7- {E@éngmpm&&é&lﬁ r}}qs) 163 ester using an alcohol,

am di nobenzoyl) hydr ol m pyridin-4-one, mp. 145 FAB'478
ethanol in the presence of HCl, and treating this

w1th ammonia, or c) reacting the nitrile with lithium
bis(trimethylsilyl)amide and then Thydrolysing the
product.

25 The radicals R?> and -(CH;)n-R! are introduced into the
dihydroimidazo[4,5-c]lpyridin-4-one system by customary
alkylation methods.

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

R?
N\
>—R
P N

\ I
) (CH)+R?

in which R has the meaning indicated in Claim 1 and R!
and R® are each a radical of the type which cannot be



~u~~ - 29

2- et hyl - 3- ( 7- ani di nonapht h- 2-yl met hyl ) - 5- ( 7ani di nonapht h- 2- yI mef By MAR3 28034
hydr oi m dazol[ 4, 5-c] pyri di n-4-one, 5

2- et hyl - 3- (7-am di nonapht h- 2-yl net hyl ) - §-( 4an di nobenzyl ) - 3, 5- di hydr oi m daz
o[ 4, 5-c] pyri di n-4-one, L

2- et hyl - 3- ( 7- YRGS Epht HHS yRFet HAD - 830RAE di foBerBy| §- RBrdtlhydroi ni daz
o[ 4, 5-c] pyridin-4-one, 10 2-ethyl-3-(3-am di nf en) | ) - 5-(3-am di nobenzyl)
3, 5- di hydr oi ni dazo[ 4, 5- c] pyri di n- 9- one, Q
2. et hyl - 3- (3- @ﬁRﬂt%Uﬂer@yﬂl)’-‘aﬁ- suband tiubedapint h- 2 NES
yl met hyl ) - 3, 5-di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one, CH,
2- et hyl - 3-(3-am di nobenzyl ) - 5-(4-am di nobenzyl) d
3, 5- di hydr oi miwidzdo [ ®mpopydi difntheoherm@Da III

2- et hyl - 3- (3-am di nobenzyl ) - 5- (2- am di nobenzyl)

3, 5-di hydr @i m dazo[ 4, 5- c] pyri di n- 4- one,

2- cycl opr opyl - 3- (7- am di nonapht®=2CSHk hestlhy| ) - 5- ( 3ani di nobehEY! ) - 3, 5- di hydr o
i m dazo[ 4, 5-c] pyri di n- 4- one,

25
2-cyc|opropy|-3-;§ia 1 di nonapht - 2- yl met hyl ) - 5- ( 7am di nonapht h- 2- yl_net hyl ) -
3, 5-di hydr oi ni'th szfpsic] pyﬁgdi Ly- G¥e, 30 42 > TR S reactively
2-cycl opropyl - 3- (7- am di nondphth- Zuykaebhyll ) y5Smodafi édnobe rzyulp, 3,dndli hydr o
i m dazo[ 4, 5-c]pyridin-4-one_ ;. q
2-cycl opropyl - 3- ( 7- ani di nonSpAfh=2-yI met hyl ) - 5- ( 2ani di nobenzyl ) - 3, 5- di hydr o
in1dazo[4}@-c] i gy nthigne@roz®ess compounds of the formula (IA) are
2-cycl opropy! - cedd di nobenzyl ) -5-(3-am di no
benzyl) -3, 5-di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one, 0 3 ~1AR 7_uC3 - 30
2-cycl opropyl - 3- (3-am di nobenzyl )-5-(7
ani di nonapht h-2- yi sretgnd feradfi-ydi lygr oswi, dazo[ 4x5- 8] pyeaét ivdipne[sic)
modified OH group such as, for example, an activated
15 ester, an imidazolide or alkylsulfonyloxy having 1-6 C
atoms (preferably methylsulfonyloxy) or arylsulfonyloxy
having 6-10 C atoms (preferably phenyl- or
p-tolylsulfonyloxy) .

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

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

30 few minutes and 14 days, and the reaction temperature

is between approximately 0° and 150°, normally between
20° and 130°.

In compounds where p = 0, R® is introduced via a
35 boronic acid derivative.



5
2-Cyc|opropy|-3-(3-anidinobenzyl)-5-(4anidinobenzyl)-3,5-dihydroﬂﬁiMARoﬂm35
-c] pyri di n- 4-one,

2-cycl opropyl - 3- (3-am di nobenzyl ) - 5- ( 2armadi-nobenzyl ) - 3, 5- di hydr oi m dazo[ 4, 5

-t] pyri di n- 4- Iog asl the c
2-i sobutyl - 3- ??Ehn#glno éph?% &dﬂ fef h g§p5u?§anldlnobéhzylﬁa% 524FRydr oi mi
dazo[ 4, 5- c] pyriidgist1la- one, 1%em p. 69- lmrquBesb into the

2- et hyl - 3- ( 7-&WHAHRR3 L jgggchgyggggyl 3, hydr oi m da
zo[ 4, 5- c]pyrldlnsgione BQEET@ ¥ 8§égyi%ﬁé§£64 20 ahic §hgh Q
2-but yl - 3- ( 7- HAWNGa At fDe- §Pﬁ@?%§l§v5 ( 3ani di nobenzyl ) - 3, 5- di hydr oi ni daz
o[ 4, 5-c] pybi di n-4-one, mp. 190-191, FAB 506, are obtained. 25 Exanple 6 By
reacti on of 3,4-di am no-2-chl oro- SEgpthoxycarbonylpyridine (m p. 181-189)
Wi th isobutyric acid anal ogously t anple 1, 2-isopropyl-3,5-dihydro-7 30
car boxyi m dazol[ 4, 5-c] pyri di n-4-one ed. The carboxylic acid is
reacted by customary nethods to giv
2-i sopropyl - 3, 5-di hydro- 7-_et hox

t hen al kyl at ed analogouslfu% Hh npl e
to 35 Exanple 3. In this process, the
are obtai ned 0 3 hi~~ z~03 - 31

7- car boxy- 2-i sopropyl -3-(7- anidinonaphth 2

yl methyl)-5-(3; n1d| obenzy 3 g|h¥ 0|n1da%ﬁ§f 5- ridin-4-one. 5

7- car boxy- 2- |s&gropy 1513% t ﬁé%&%ﬁ h- 2-vyl
met hyl ) - 3, 5di hl/daodrrmaaaopzt - Glg®yreatim- 4- gadical of the type which
7-car boxy13- i sephahY lse3-d14: rgt@dnonapht h-210
yl met hyl') - 5- (4- anldlnobenz%% 5-di hy dr0|n1da205 r|din-4-one,

7- car boxy- 2- i sTR (ﬂﬁ/ln%i?tﬁ%rﬂldim@n%ﬁ‘PﬁPEF‘l REt HyL) fsr{nz anVdi nobenzyl )-3, 5
- di hydroi m dazol5 [ 4, 5-c] pyri di n-4-one.

7-car boxy- 2-i sopropyl - 3-(3-am dno yl)-5-(3anm di nobenzyl ) -3, 5-di hydroi m
dazo[ 4, 5-c] pyri di n-4-one, 20 R Rﬂﬂﬁ“ i HRH

7- car boxy- 2-i sopropyl - 3- (3-am di nobenzyl ) -5-(7am di nonapht h-2-yl nethyl )-3,5
- di hydr oi riglazef 4,:3:d ] gﬁ(%%gh&'s oF'Che org\u(].j\25 , R' is a radical

' 7- car boxy-2-i sopr opyl am di nobenzyl

ani di nobenzyl )WBlghducramQﬁ nPeazd} Wy REqPyr isich 428ne, for example, a

7-carboxy-2-is Héﬂpyl 3- (§a§ﬂbgln0ben§%ét§twﬁ2@<ﬂ1 di n0i39n2y| ) 53métHihydroi m
dazo[ 4, 5-c] pyri

one. react on of
3, 4-di am no- 2- ﬂ B0 418550438007 Sl hoalh . 6. 568) MeApAnEs AR YR ENgei d
anal ogously tothaaphds1pf2tmsoﬁkamﬂLa3ﬂikhr@mmEDdhdsouﬁlnhdaforﬁﬁla

[ 4, 5-c]pyrggli n(éAER%nh?a?bRfh?egreTbﬁfaiﬁe& t§ é%ﬁ%géguﬂ ogously to

Exanpl es 1 and rogenat ed anal ogousl In this
process, the compounds bel ow are obtai ned

In addition, it is possible to convert a compound of

R
dazo[4,5-c]§yridin-4-one and
4 and hydr 0genat ed anal ogously
arboxylic acid _ derivatives bel ow

the formula I into another compound of the formula I by
converting one or more radicals R, Rl, R? and/or R® into
25 one or more radicals R, RY, R®> and/or R3, e.g. by
acylating an amino group or reducing nitro groups (for
example by hydrogenation on Raney nickel or Pd-carbon
in an inert solvent such as methanol or ethanol) to
amino groups.
30
Esters can be hydrolysed, for example, using acetic
S acid or using NaOH or KOH in water, water-THF or water-
dioxane at temperatures between 0 and 100°.



0 3 h~AR zv~~ - 32 7-Dbrono-2-isopropyl -3-(7-am di nonapht h-2

yi net hyl ) - 5- (3-am di nobenzyl ) - 3, 5-di hydroi m dazo[ 4, 5-c] pyridi g§- n
7-brom)-2-isopropyl-S-(?-anidinonaphth-2y|mathyl)-S-(?-arridinongpzﬁmﬂng-u

t hyl) - 3, 5di hydroi m dazo[ 4, 5-c] pyri di n-44@ne,

?-bronn-Z-iso&roggl anldlnonaphth 210

yl met hyl ) - 5-( htb’o%‘?rzyffe% SRRy HRYR a8 4 B cREYIAERA- 4T0nR,

7- br ono- 2- i sopuEnYnady( Faafidi aémﬁghah 2yl aethybdy i 8e (3raghliapbeazyt) - 3, 5-d

hyd d di n-4-o0
7 e oo 2 sopdn e HAHd %bgﬁfwftist%%% Bin HRESH552%. AHRYr of mi da
zo[ 4, 5- C]pyrlmaiumnneexa@dlently in inert solvent such as
oD 2SS ORIl ﬁ%m(e%hg%dggoéﬁezxkaxér<meéensgéggme o¥! IBhOYL) - 3. 5-d
7- br ono- 2-i soprusy| -3 ( Irdmtdiviepéngy| pr5- pyesdine at  temperatures

am di nobenzyl hshwar Rl @il dagel 4, 5-c] pyri di n- 4- one,
7- brono- 2-i sopropyl - 3- (3- am di nobenzyl ) - 5- (2am di nobenzyl ) - 3, 5-di hydr oi m da
zo[ 4, 5-c] pyridin-4-one. 30 Exanple 8 By reaction of

ﬁ-i sop: opyl - 3,56- ﬁhgygdr@f rt]lgléonﬁd)ﬂiudﬁazo[ﬂ ,Sag] my i dbﬂvﬁrea@ Vir%t{b CyGl in DVF
y custo y nethods efson et m_|976, 19 2 35
|sopropyrﬁg %ﬁ?ﬁ&ﬁ(#éa ﬁ&nS E%Egr|aﬁﬁ“ﬂon8“|saS&Fa|né&r Thi s
is then hydr olqbsamplamdbﬁl Irgzbatednan&l eguuvaient Branpites df anbe4 barsed

hydr ogenat ed OgPUShy ddid d‘—ql SR LM o1 vt '%g&’i‘})g%. %tlhla t1h'a§1c1

process, the carboxylic aci erivatives |1sted under
obt ai ned. Exanpresenupthal 6yensratienexarftidst ﬁﬁétébﬁfﬁounaor this

2-i sopropyl - 3[1.3ea&151<5§?t h)/a{ﬂel 2.i4 oxpdirazehiidryl ) bhoseny! wsydrret hyldlcﬁHl m d

azo[ 4, 5-c] ned ction of "AB" wth 3-(3 10
bt ofroiet hyobi §i49151 |aAGRAt LS ke S0, RS S g up
and chronatogre@hy bBy nﬁami;oneog Cﬁuhﬂumhc15 ac1d nitric acid,

3- ( 3- br ononet I T1 ]o :

3- ( 3- br ononet M’%?‘gﬁgﬂ 3 yll sa?ﬁ i']oxa hazoc]):llé: an lcsiubs(()a](::]uent

hydr ogenat i on, Yﬂéobﬁﬁ@b%ndsﬂﬂﬂiwvaxé Q@Pb%?h?nedaClds such as
2-i sopropyl - 3- B§th§ﬁh95ﬁ9@t9&'en)ﬁb@ yI neitedd S ( 3aamhgli nohienzyhd tbhnm dazo
[4,5- C]pyrldlnorggglc acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono-— or
polybasic carboxylic, sulfonic or sulfuric acids, e.g.
formic acid, acetic acid, propionic acid, pivalic acid,
diethylacetic acid, malonic acid, succinic acid,
25 pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,
30 p-toluenesulfonic acid, naphthalenemono- and
-disulfonic acids, and laurylsulfonic acid. Salts with
physiologically unacceptable acids, e.g. picrates, can
be used for the isolation and/or purification of the
compounds of the formula I.
35
On the other hand, compounds of the formula I can be
converted into the corresponding metal salts, in
particular alkali metal or alkaline earth metal salts,



2-isopropyl -3-[ 3" -am di nobi phenyl - 3-yl net hyl ] - 525
L3‘-anidinobiphenyl-3-y|nethy|]-5kkinidazo[4,5-c]pyridin-4-one03 MAR 20C3

Anal ogously, the conpound 30

é-isopropyl 3-[4' - am di nobi phenyl - 3-yl.maphyl ] - 5benzyl - 5H i m dazo[ 4, 5-c] pyri
i h-4-one, m 00, El 475, is ohtained. Exanple 10 35 . . Startin

from "DF", byBFe Al Bget ﬁé’rtr&lsP-OBaW? Wﬁlﬁuﬁpﬁt%y USdECorRASLHret gods

t he conpound (eQg3 MARium(G3r-p@dassium hydroxide or carbonate) .

2- 1 sopropyl - t h- ]-3- |.fon m dobi phenyl 3-yl et
hyl) -5Him dgég ?5119?98?9?% c¥£§§%§}é\£l S o(ﬁ’gg;ﬁggd Enaﬁ ogou%1 . the
conpounds 2- |§6ba699«ﬁm5n93cam @lmmzqﬁe;ds (3

sul f onam d5)b| phenyl - 3-yl met hyl ) - 5H-| m dazo[4 5-c] pyri di n-4-one and

2-i sopropyl - 4- am di nobenzyl ) 3-(

sul f onam dobi ﬁ BReungsy Afettig ) W‘i]rﬁ d&zéF@OBdéPﬁyﬁodl’?‘hQL dREeRE ton

gbt ai ned. anﬂfﬁhe(béel dl’télh:.E’a/l r@ﬂCbb@augf of thelr molecular strlFllct(:jure dazo|
| sopr opy et hy oxadi azo di rpi m dazo
4, 5¢] pyri din- 53[“ e SR hafcgﬁgﬁBHthyPBSPBm ?:nam arbﬁéér SBBBE?‘O RELGte

cat al ysis i n dioachisor d]*rmynarm) therefore be present in racemic or in

2i sopr opyh 53- L)% s 2¢ xadi azol - 3-yl) benzyl ] 20
5-(3- cyanophen It)légqg‘gﬂ%éh STSI mé]élgzo[4 5-c] pyridin-4one is obtained. By
subsequent reaction in ethanol NaHCO3 and then w th hydroxyl ammoni um

chlori de, Since the harmaceutlcal act1v1t of the racemates or
2i sopr opyl - 3- [3 (5-nmeth 4] ox zol - nz 3- N hydr oxyam di n
ophenyl ) - 3, 5- &t %l?ﬁ%ﬁ%%{%%e?s ?:%j ‘?d?‘ﬂm ‘gs g %Bféﬁﬂgd tOoathEr
hydrogenatlOnﬂﬂvﬂnnmmmlqamodEXﬁépleri can be desirable to use the
oyr i di e 418ne <A YR Ut aess’ GRS PRET LS T BROSUEED SEL S o
2-i sopropyl - 3-§ver 5- ridteny| l[nxezmth}i@ﬂadsazotaGSS be  separated into
yl) napht h- 2- yl d@t,iwd dreri(3- c’;dﬁ?mﬁ'fbesnﬂ ical or physical measures
di hydr oi m dazo| 4, 5-c] pyri di n-4- one hI AR ZrC~ - 35
2-tert-butyl - FPOME 5-5Rt i [Pez‘fs@]“oxé&léiﬁp 391) nEpht KBt y| iRE hy§Ye%- (3- cy
anophenyl ) - 3, Sshyvslyed na slasodrt, i ey rsyditiredicne,
20
In the case of racemic amines, diastereomers are formed
from the mixture by reaction with an optically active
resolving agent. Suitable resolving agents are, for
example, optically active acids, such as the R and S
25 forms of tartaric acid, diacetyltartaric acid,
dibenzoyltartaric acid, mandelic acid, malic acid,
lactic acid, suitably N-protected amino acids (e.g.
N-benzoylproline or N-benzenesulfonylproline) or the
various optically active camphorsulfonic acids.
30 Chromatographic resolution of enantiomers with the aid
of an optically active resolving agent (e.g.
dinitrobenzoylphenylglycine, cellulose triacetate or
other derivatives of carbohydrates or chiral
derivatized methacrylate polymers attached to silica
35 gel) is also advantageous. Suitable eluents for this
- are aqueous or alcoholic solvent mixtures such as, for
example, hexane/isopropanol/acetonitrile, e.g. in the
ratio 82:15:3.



5

2-butyl -3-[7- (5-net hyl - [ 1, 2, 4] oxadi azol - 3yl ) napht h- 2- yI met hyl | - 58 33MARa 3N
enyl ) - 3, 5di hydr oi m dazo[ 4, 5-c] pyri di n- 4- one,

2-isobutyl-3-[7-(5-nmethyl-[1, 2, 4]oxad|a §I-310

yl Y napht h- 2-yl et hyl ] - 5- (3- cyanophenyl )

di hydr oi ni dazdP#, 51E8VspEiann- Jughber relates to the use of the

2-i sopr opy! - 3dofip 65marat Byl thé %oéhaxadmaéﬁhréfliﬂé@btshgsybﬂs&wéh? (4-cya

nophenyl )-3,5 15 d| h roim azoéO g di n-4-on

2-tert-butyl - tﬁﬁl ] &R dﬁ§89PC§}PPnéﬂ%tHhérWPﬁéﬁhyPTlS (4-cy
zzingp[lelnyls) g (@ildp)ad'famllﬂihdaZd.Eer ﬁaﬁﬁ:nymllwh nig- @nﬁa%ﬁﬂchemlcahl manner. .
-buty oxadj azo napht t hyl - cyanop
enyl ) -3, 5d|ghycﬁl Eegt&}’ByrlghFX 48 BnQE é‘goughg Y8’ 8Y5hiabls

2-i sobut yl - 3- [dosE5- ﬁetmyltc[glatmei] oxathazdl - 3ghshaphhd- Zollirgt hyligukd( 4- cyan
ophenyl) - 3, Sdidpdr, rnéﬁﬁ Q[ gl p ong._.ar reagtion

W th hydroxylannoﬁ%hnl o}# de and%&g@? égqugﬁt ﬁug?%ﬂéggtla &’thgg

di am di no conPRRIPPIEBESobt AN nePbictatiiagm wiks f@llleovwlhg moraplogderel at e
to pharmaceut ifedi vy Raipdiun@’s: 35 0 3 MAR ~~03 - 36 Exanmple A

I nj ection 8ials A solution of 100 g of an active conpound of the fornula I
and 5 g oft di sodi um hydr ogenphosphate is 5 adjusted to pH 6.5 in 3 1 of
doubl e-di sti | I'Etk watiaversibg 2I\f1.h:ytdtmhl eellatasi d, tst er;iHa‘rﬂfaiddlﬁﬁ@il

di spensed i nt ect.j.on VI 0 |I|z der terlle ns and
aseptically s&#%aarcaéac%n g%‘i??’o% r?(?aﬁt detaalncns :r{,p ag} 8£c%rrpound
10 Exanpl e 8: &nppdsatbrae@/@rnpueupé aftSZ@hg/soiol@tgla:@ﬂilwe amrguhaid eof t he
formula | is fusgd,wth 100 g of Soya lecithin and 1400 g of 15 cocoa
butter, pqured into noulds and allowed to cool. Each suppository contains
20 ng of dctive conpound. Exanple C. Solution 20 A solution of 1 g of an

active COfTDOUﬂIﬂh@éetbﬁef:@fwi@é c&n B8 asel NaHmca&dﬂ%&, :2:8 huﬁ&g of
Na2HP09 12 H20_and, 0O 9.9 & zarl1 koné ng or| de. | in, 940 e Of an
doubl edi still e%lrv\%?‘é?rf% WerB% (o A Bt EF IR P . %r EI% “to 1 1

and sterlI|zedODylnprgdnaC|sanThnseSSWQ@bbtﬁmﬂ G&ﬁﬂ@bhﬁﬁibrnenh@rabrnlof
eye drops. Exa'z@'ﬁ oﬁln,t ma&t ?QQeﬁeeeéladel\&mn@roftg gchormila

| is mxed 30 wth 99 roleumjelly under aseptic conditians.
Exanpl e E: (kabpgpglcatlon and do not react with the novel compounds,
for example water, vegetable oils, benzyl alcohols,

alkylene glycols, polyethylene glycols, glycerol

triacetate, gelatin, carbohydrates such as lactose or

starch, magnesium stearate, talc, petroleum jelly.

25 Tablets, pills, coated tablets, capsules, powders,
granules, syrups, juices or drops, in particular, are

used for oral administration, suppositories are used

for rectal administration, solutions, preferably oily

or aqueous solutions, 1in addition to suspensions,

30 emulsions or implants, are used for parenteral
administration, and ointments, creams or powders are

used for topical application. The novel compounds can

also be 1lyophilized and the 1lyophilizates obtained

used, for example, for the production of injection

35 preparations. The preparations indicated <can be

.. sterilized and/or <can contain auxiliaries such as
lubricants, preservatives, stabilizers and/or wetting
agents, emulsifiers, salts for affecting the osmotic
pressure, buffer substances, colourants, flavourings



_ 35 A mxture of 1 kg of active conpound of the formula I, _. , 4 kg of

| act ose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of e 1 0003
stearate is conpressed to give tablets in a customary manner such that each
tabl et contains 10 ng of active conpound. 0 3 MAR ~OC3 - 37 Example F:
Coat ed tabl ets Anal ogously to Exanpl e E2% ablets are pressed and are 5 then
coated in a cestdwar \[leenne]l msragfartbetiagtibfe stompsendpptat@. séasch,

talc, tragacapth and gg&gm&ggt. Exanple G Capsules 10 2 kg of active
conmpound of the formla T are: di spensed into hard gelatin capsules in a

customary manner such that each capsule contains 20 ng of the active
conpound. 15 ExANPLemPbuAROULES #heOlfld@n 0f 11 kgqgof cagtive und of
t he fornulg | .in 50 &b%f doubl e-di still ed wgter IS ster?le-fi?ﬁgggg,

di spensed Pnt 3PFHEEIYs 2qGFRMRDLE, SR LirfdeFarst Bei Meedo igpnkine i 6ABLAAY
aseptical |y seddedprEgeAtaBROULE CtHEEMHtembd 1Nk Ofdidchidee scogpeundas T

WO 00/ 20416 - %% atent C ains 1d.C?npoung§ of the formyl a h Rs Q 3 N ~t~
2 003 PCT/ EP9SFGEEESSN S ~ BYQCagRdkel _cingarfip 5 GrEgTRRscheROsL SK,
unbranched or infiacmad iahnisy| bBpuphexi; 6 girns pectopdlsoal kylsthavisig 3-6 C
10 atoms, R1L %%E@f J@%ibpﬁa@&y and intermittent claudication.

10
In this connection, as a rule the substances according
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
15

preferably between approximately 0.02 and 10 mg/kg of
body weight. The specific dose for each patient depends
on all sorts of factors, however, for example on the
efficacy of the specific compound employed, on the age,
body weight, general state of health, sex, on the diet,
20 on the time and route of administration, and on the
excretion rate, pharmaceutical combination and severity
of the particular disorder to which the therapy
applies. Oral administration is preferred.

25 BAbove and below, all temperatures are indicated in °C.
In the following examples, "customary working up"
means: water is added, if necessary, the mixture is
adjusted, if necessary, depending on the constitution
of the final product, to a pH of between 2 and 10 and
30 extracted with ethyl acetate or dichloromethane, the
extract is separated off, the organic phase is dried
over sodium sulfate and evaporated, and the residue is
purified by chromatography on silica gel and/or by
crystallization. Rf values on silica gel; eluent: ethyl
35 acetate/methanol 9:1.
S Mass spectrometry (MS): EI (electron impact
ionization) M'
FAB (fast atom bombardment)
(M+H) "



R3is H R R Hal, CN, COOH, CODA or CONH2, Ar, Ar' are phenyl, naphthyl
or . bi phenyl, in each 15 case i ndependently of one anot her SUbStIiH R é
R4 is -C(=NH)-NH2 which is unsubstituted or nonosubstituted by
-OH or by a conventional am no protec[iés group or 20 -NH C (=NH) -NH2 -C
(=0) -N=C (NHz) 2. O ~~N~O N=C HN\-~ or CHs A is alkyl Manlchmom,
Hal is F, C1, Br or I, 25 mis 1 or 2, nis O, 1, 2 or 3, pis 0 or 1, and
their salts. Exghg§ehhAR ~c~3 5 10 - 39 2. Compounds according to Claiml
a)
5-(3-anidinoben;y!)-S-(?-anidinonaphth-2y|nethyl)-z-isopropyl 3 5-di hydr oi m
lsdgzg[4(§ c) pyaiodini- 4-dEn<29 ;iddbuty ri)c ‘acid  and 253 h : s [4 5. c]

is m di_nonapht th - 2i.sqQprop [ r0|n1 azo c] pyr
i di n- 4one; § % Fﬁ@cﬁqgﬁﬁFsgcgg c@égeaoFo %é §r%p8ﬁa v &rd b?mEBﬁp%unds of
the fornul a I chdoaogyndgdine Cl amm lreaudmﬂnemx&mlrté 145 mhwseart ghd@ed in
that a) they t e f nect i onal derlvatlv s by
treating wnthqkﬁgb vo#églngd% ogeno egkﬁg %'éﬁf 15 ’I|B§?at|ng
an ami di no gr@@@oﬁﬁéﬂdlp§e@xadtaZ§leSdéﬁpeaateé gﬁfonagoﬁrdsnpnepgéﬁlvatlve
by hydrogenol wnﬁdqmya%m&&%m% bh% FERRCANGn& convgRs| onal pagi no
protective _graoup ydr ogen treating Wfh a so vonS|ng or
hydrogenoFQSlﬁﬁihﬁéﬁt FeFPH@PéﬂFh@nén Fi hb! gtoupPhrbiekt ed by a
conventional protective group, 30 or b) in a conpound of the formula I, one

or nbore radicals R R, R and/aor R3.,are converted 35 into one or nore
radicals R R, Ra and/or R3, exanpl e

H ‘ \
HN N
H

o

IIABII .

A  mixture of "AB" and 4-chloro-2-isopropyl-3H-
15 1imidazo[4,5-c]lpyridine is found in the mother liquor.
A solution of 0.877 g of "AB" and 0.691 g of potassium
carbonate in 30 ml of DMF is stirred at room
temperature for 30 minutes. 1.5 g of 3-(7-bromo-
methylnaphthalen-2-yl)-5-methyl{1l, 2, 4]oxadiazole (m.p.
20 149-150°) are added and the mixture is stirred for
16 hours and worked up in the customary manner. After
chromatography on silica gel, in addition to the two
regioisomeric dialkylation products, the compound
2-isopropyl-3-([7-(5-methyl[1l,2,4]oxadiazol-3~-yl)naphth-
25 2-ylmethyl]-5H-imidazo(4,5-c]pyridin-4-one ("BB"), m.p.
214-215° EI 399 is obtained

00

Iz

O “BB" .



O 3 hlA~ c003 a - 40 b) in a conpound of the formula I, one or nore
radicals R, Rl, RZ and/or R3 are converted into one or nore rzad3 ‘M’Af@?

R2 and/or R3, 5 by, for exanple i) hydrolysing an ester group to a car oxyI
group 10 ii) reducing a nitro group iil) acyl ating an am no group 15 iv)
converting a cyano group into an am di ng gr oup and/or 20 ¢c) a base or acid
of the fornul &N (alteampdived Progesse dkadss ¢4l t "B Ramcefsliowst he
production of gﬁ@qg@@,gggycado iEReF St 088, aahar agt epybged dkgf hajggq compound
of 25 the forrrul% accofding to aim1 and/or one of its phyS|o og| cally
accept abl e salies4 £ Br‘ought into a suitable dose formtogether with at

| east one sol lr.dz,adtll@wd oroﬁem Bmuaﬂaﬁxmmaml@fowlduaéy 3Qién
Pharnaceuthalép aration $. terized in tha |t contalas g | east one
conpound o rE | %’3& t 6°C A aNa/8r aBraose —Fhdoro=

physi ol ogi cal Ipyrdciiep3alyll¢ isabtisyrahide. ﬁ‘heConmtbn:m@J@‘ﬁtt heetektvha |

according to gl gn 1 and th 1] -p%%srﬁo% Qgi. %t%%ﬁ%%t "ib'ﬁ s%lt tgr soI vent s

as pharmaceutical active conp
Conpounds of tHe &,drlmxagdikzadeor Headst &C ai nmJ.LX‘almnet feefi 4p|®}k<l|0mb0@|-cal |y

accept abl e sal tssoﬁx%ﬁh%-qqm(rsohe%y&fe&ogb@§s§adﬂy98fl9¢91) ARbREgda- 5

arteriosclerosis, iInflammtians, angl na pectorls, rest enqgsi s

after angitdpl a)élt‘%ﬁ%]rrﬁ%rlﬁ’il@laéﬁ’t[4cI5aG(]JP¥5Hjbﬂe g anfediNahs A "o 2rhe
formula I accoca}dld:ga;iﬂl(alai-m-yn@mr[d-t(lsemétnpyupizpgn 6Rhlyanerept abl e

salts as yl)naphth-2-ylmethyl]isobutyramide. Both compounds are
reacted to give "BB".

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

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

\go;N \ OO

25

\>“' "BC1".

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

30 methyl[l,2,4]oxadiazole,
3- (4-bromomethylphenyl)-5-methyl([1,2,4]oxadiazole,
3~ (2-bromomethylphenyl)-5-methyl[1,2,4]oxadiazole,
benzyl bromide,
3-dimethylaminocarbonylbenzyl bromide,
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yl)benzyl]-3,5-dihydroimidazo[4,5-c]lpyridin-4-one
("BC3"), m.p. 172-173°;
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15
2-isopropyl-3-[7-(5-methyl(1,2,4]oxadiazol~3-yl)naphth-
2-ylmethyl]—5—[2—(5—methyl[1,2,4]oxadiai81~3—
yl)benzyl]-3, 5-dihydroimidazo{4,5-clpyridin-4-one
("BC4"), m.p. 149-150°;

20

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

25 2-isopropyl=-3-[7-(5-methyl(l,2,4]oxadiazol-3~yl)naphth-
2-ylmethyl]-5-(3-dimethylaminocarbonylbenzyl)-5H-
imidazo[4,5~-c]pyridin-4-one ("BCo6"),

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

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

Example 2
35

. Alternative process for the preparation of "BCl"

By reaction of 3,4-diamino~2-chloropyridine with
isobutyric acid and then with di(tert-butyloxy)-
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2-isopropyl-3-(7-amidinonaphth-2-ylmethyl)-5-(2-
10 amidinobenzyl) -3, 5-dihydroimidazo[4, 5-c]pyridin-4-one,
m.p. > 300°, FAB 492;

2-isopropyl-3~[7-amidinonaphth-2-ylmethyl]-5-
benzyl-5H-imidazo[4,5-c]pyridin-4-one, m.p. 206~207
15 (decomposition), FAB 450;

2-isopropyl-3-[7-amidinonaphth-2-ylmethyl]-5-(3-
dimethylaminocarbonylbenzyl)-5H-imidazo[4, 5-c)}pyridin-

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

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

Example 4

30

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

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

imidazo[4,5~c]pyridin-4-one ("ca") is obtained Dby

reaction of "AB" with 3-(3-bromomethylphenyl) -5~
35 methyl[l,2,4}oxadiazole.

By reaction of "CA" with

3- (3-bromomethylphenyl)-5-methyl({1l, 2, 4]oxadiazole,
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3- (2-bromomethylphenyl) -5 —methyl[l,Z,4]oxad1azole,

5
the dialkylated imidazo derivatives are obtained, which
are converted into the compounds below by hydrogenation
analogously to Example 3

10 2-isopropyl-3-(3-amidinobenzyl)-5-(3-

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

15 pyridin-4-one,

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

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

Example 5

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

propionic acid,
cyclopropylcarboxylic acid,

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

35

o 2-ethyl-3-(7-amidinonaphth-2-ylmethyl)-5-(3-
amidinobenzyl)-3,5-dihydroimidazo[4, 5-clpyridin-4-one,
m.p. 145°, FAB 478;
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5 2-ethyl-3-(7-amidinonaphth-2-ylmethyl)-5- (4~
amidinobenzyl)—3,5-dihydroimidazo[4,5—c]pyridin—4—one,
2~ethyl-3-(7-amidinonaphth-2-ylmethyl)-5-(2-
amidinobenzyl)-3,5-dihydroimidazo(4, 5-c]pyridin-4-one,
10

2-ethyl~-3-(3-amidinobenzyl) -5-(3-amidinobenzyl) -
3,5-dihydroimidazo[4,5~clpyridin-4-one,

2-ethyl-3-(3-amidinobenzyl)-5-(7-amidinonaphth-2-
15  ylmethyl)-3,5-dihydroimidazo{4,5-c]pyridin-4-one,

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

20 2-ethyl-3-(3-amidinobenzyl)-5-(2-amidinobenzyl) -
3,5-dihydroimidazo(4, 5-clpyridin-4-one,

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

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

2~-cyclopropyl-3-(7-amidinonaphth-2-ylmethyl)-5-(2-
amidinobenzyl)-3,5-dihydroimidazo(4, 5-c]pyridin-4-one,
35
o 2-cyclopropyl-3-(3-amidinobenzyl)-5-(3-amidino-
benzyl)-3,5-dihydroimidazo[4, 5-c]lpyridin-4-one,



910%@ @& ()-s |

glO%LL&f()-s.lOW@&f()-‘.10@@&T()-‘.109@&T() "1 667(7. 70767|\<AJ(T3 MAR6W$

& ()--# :10% & ()--# }l 9g10% & ()-s /I glO@b&f() S gl0%s! &

gl0%s S&'() S677TTO7\ 7] 7T"777TXX@ '9 :1Q%3&' () --# :10% &f()--#9 10@6

& ()--# :10% &f()--# 9 7777777pX<7

2-cyclopropyl=-3-(3-amidinobenzyl)-5-(7-

amidinonaphth~2-ylmethyl)-3,5~dihydroimidazo[4, 5-c] -
pyridin-4-one,

5 2-cyclopropyl-3-(3-amidinobenzyl) -5- (4-
amidinobenzyl) -3, 5-dihydroimidazo[4, 5-c)pyridin-4-one,
2-cyclopropyl-3-(3-amidinobenzyl)-5-(2-
amidinobenzyl)-3,5-dihydroimidazo[4,5~c]pyridin-4-one.
10

Analogously, the compounds

2-isobutyl-3-(7-amidinonaphth-2-ylmethyl)-5-(3-
amidinobenzyl)-3,5-dihydroimidazo[4, 5-c]pyridin-4-one,
15 m.p. 69-70°, FAB 506;

2-methyl-3-(7-amidinonaphth-2-ylmethyl) -5- (3~
amidinobenzyl)~3, 5-dihydroimidazo[4, 5-c]lpyridin~-4-one,
m.p. 171-172°, FAB 464;
20

2-butyl-3-(7-amidinonaphth-2-ylmethyl)-5-(3~-
amidinobenzyl) -3, 5-dihydroimidazo{4, 5-c]pyridin-4-one,
m.p. 190-191°, FAB 506, are obtained.

25 Example 6

By reaction of 3,4-diamino-2-chloro-5-methoxycarbonyl-
pyridine (m.p. 181-184°) with isobutyric acid
analogously to Example 1, 2-isopropyl-3,5-dihydro-7-
30 carboxyimidazo[4,5-clpyridin-4-one is o¢btained. The
carboxylic acid is reacted by customary methods to give
2-isopropyl-3, 5-dihydro-7-methoxycarbonylimidazo-
[4,5-c]lpyridin-4-one and then alkylated analogously to
Examples 1 and 4 and hydrogenated analogously to
35 Example 3. In this process, the carboxylic acid
I derivatives below are obtained
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7-carboxy-2-isopropyl=-3-(7-amidinonaphth-2-
ylmethyl)-5-(3-amidinobenzyl) -3, 5~dihydroimidazo-
[4,5-c]lpyridin-4-one,

T-carboxy-2-isopropyl-3~(7-amidinonaphth-2-
ylmethyl)-5-(7-amidinonaphth~2-ylmethyl)-3, 5~
dihydroimidazo[4,5-c]pyridin-4-one,

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

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

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

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

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

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

Example 7

By reaction of 3,4-diamino-2-chloro-5-bromopyridine
(m.p. 206-208°) with isobutyric acid analogously to
Example 1, 2-isopropyl-3,5-dihydro-7-bromoimidazo-
[4,5~-c]lpyridin-4-one is obtained. This is then
alkylated analogously to Examples 1 and 4 and
hydrogenated analogously to Example 3. In this process,
the compounds below are obtained

110% & ()--# 110% & ()--#9 :10% & ()--# 310%R 2003
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7-bromo-2-isopropyl-3-(7-amidinonaphth-2-
ylmethyl)-5-(3-amidinobenzyl) -3, 5-dihydroimidazo-
[4,5-c]pyridin~4-one,

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

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

7-bromo-2-isopropyl-3-(7-amidinonaphth-2-
ylmethyl)-5-(2-amidinobenzyl) -3, 5-dihydroimidazo-
15 [4,5-c]lpyridin-4-one.

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

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

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

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

30 Example 8

By reaction of 2-isopropyl-3,5-dihydro-7-bromoimidazo-
[4,5~c]lpyridin~4-one with CuCN in DMF by customary
methods (Ellefson et al., J. Med. Chem. 1976, 19), 2-
35 isopropyl-3,5-dihydro-7-cyanoimidazo[4,5-clpyridin-4-
. one is obtained.
This is then hydrolysed and alkylated analogously to
Examples 1 and 4 and hydrogenated analogously to
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Example 3. 1In this process, the carboxylic
derivatives listed under Example 6 are obtained.

acid

Example 9

Analogously to Example 1, the compound 2-isopropyl-3-
[3'-(5-methyl[1,2,4]oxadiazol-3-yl)biphenyl-3-
ylmethyl]-5H-imidazo[4,5-c]pyridin-4-one ("cb™) is
obtained by reaction of "AB" with 3-(3-

10 bromomethylbiphenyl-3'-yl)-5-methyl[1l,2,4]oxadiazole,
customary working up and chromatography.

By reaction of "CD" with

15 3-(3-bromomethylphenyl)-5-methyl([1,2,4]oxadiazole,
3-(3-bromomethylbiphenyl-3'-yl)-5-methyl[1,2,4]~-
oxadiazole,

and subsequent hydrogenation, the compounds below are
20 obtained

2-isopropyl-3~-[3'-amidinobiphenyl-3-ylmethyl]-5-
(3-amidinobenzyl)-5H-imidazo[4,5-c]lpyridin-4-one and

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

EI 475, is obtained.

Example 10

35

o Starting from "DF", by removal of the tert-butyl group
in TFA, by customary methods the compound
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2-isopropyl-3-[7-amidinonaphth-2-ylmethyl]-3-(3'-~
sulfonamidobiphenyl-3-ylmethyl)-5H-imidazo[4, 5-¢c]) -
pyridin-4-one is obtained.

5 Analogously, the compounds
2-isopropyl-5-(3-amidinobenzyl)-3-(3'-
sulfonamidobiphenyl-3-ylmethyl)-5H-imidazo{4,5-c] -
pyridin-4-one and
2-isopropyl-5-(4~amidinobenzyl)~-3-(3'~
10 sulfonamidobiphenyl-3-ylmethyl)-S5H-imidazo[4,5-c]-
pyridin-4-one are obtained.

Example 11

15 By reaction of 2-isopropyl-3-[3-(5-methyl-
(1,2,4)oxadiazol-3-yl)benzyl]-3,5-dihydroimidazo (4, 5~
clpyridin-4-one with 3-cyanophenylboronic acid under
copper acetate catalysis in dichloromethane, 2-
isopropyl-3-[3-(5-methyl-[1,2,4]oxadiazol-3-yl)benzyl]-

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

25 clpyridin-4-one is obtained.

After hydrogenation analogously to Example 3, 2-

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

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

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

35 yl)naphth-2-ylmethyl]-5-(3-cyanophenyl)-3,5-
L dihydroimidazo{4, 5-c]pyridin-4-one,
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2—tert-butyl-3—[7—(5-methyl—[l,2,4]oxadiazol—3—

yl)naphth—Z—ylmethyl]—5—(3—cyanophenyl)-3,5—

dihydroimidazo([4,5-c]pyridin-4-one,

¢

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

2-isobutyl-3-[7-(5-methyl-[1,2,4]oxadiazol-3-
10 yl)naphth-2—ylmethyl]—5—(3—cyanophenyl)—3,5-
dihydroimidazo([4,5-c]pyridin-4-one,

2-isopropyl-3-[7-(5-methyl-[1,2, 4]oxadiazol-3-
yl)naphth-2-ylmethyl]-5-(4-cyanophenyl) -3, 5~
15 dihydroimidazo[4,5-c]pyridin-4-one,

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

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

yl)naphth-2-ylmethyl]-5-(4~cyanophenyl)-3,5-
dihydroimidazo[4,5-c]lpyridin-4-one are obtained.

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

The following examples relate to pharmaceutical
preparations:
35
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L [0 111008 ()om 111090 & ()-m t1109& ()-m t 9a0%[E ()
4980% & () 0UO0UHL (). <<[ == >>87970 ~ 10) |5 50N & ()~ 59A0% & ()-

*X Y. 1109 & & 93' 11099 & ()-97:7?;

10 GVADA (15""’“151 fiparrrien YA (L6l () @abos (1@ () ceaowe ()-

& 10%Y( Y& () - 310) 10) AABCDD\E| [: A:10) Y/1T10% & ()- = '!'10%rXY& ()- %

TT10% & () - 429! 58%i&ibh-Tf 100 g of an active compound of the

formula I and 5 g of disodium hydrogenphosphate 1is

5 adjusted to pH 6.5 in 3 1 of double-distilled water
using 2N hydrochloric acid, sterile-filtered, dispensed
into injection wvials, lyophilized  under sterile
conditions and aseptically sealed. Each injection vial
contains 5 mg of active compound.

10

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
15 cocoa butter, poured into moulds and allowed to cool.

Each suppository contains 20 mg of active compound.

Example C: Solution

20 A solution of 1 g of an active compound of the formula

I, 9.38 g of NaH,PO, - 2 Hy;0, 28.48 g of NayHPOs -12 H;0

and 0.1 g of benzalkonium chloride in 940 ml of double-

distilled water is prepared. It is adjusted to pH 6.8,

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

Example D: Ointment

500 mg of an active compound of the formula I is mixed

30 with 99.5 g of petroleum jelly under aseptic
conditions.

Example E: Tablets

35 A mixture of 1 kg of active compound of the formula I,

. 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of
talc and 0.1 kg of magnesium stearate is compressed to
give tablets in a customary manner such that each
tablet contains 10 mg of active compound.
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15 Example H: Ampoules

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

contains 10 mg of active compound.
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o CH,
A is alkyl having 1-4 C atoms,
Hal is ¥, Cl, Br or I,

25 m is 1 or 2,
n is 0, 1, 2 or 3,
P is 0 or 1,

and their salts.
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a) they are set free 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 or oxazolidinone
derivative by hydrogenolysis orxr
solvolysis,

25 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,

30
or
b) in a compound of the formula I, one or more
radicals R, R}, R?* and/or R?® are converted
35 into one or more radicals R, R}, R® and/or R3,

by, for example
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20 c) a base or acid of the formula I is converted
into one of its salts.

4. Process for the production of pharmaceutical
preparations, characterized in that a compound of
25 the formula I according to Claim 1 and/or one of

its physiologically acceptable salts is brought
into a suitable dose form together with at least

one solid, 1liquid or semi-liquid excipient or

auxiliary.
30
5. Pharmaceutical preparation, characterized in that
it contains at least one compound of the formula I
according to Claim 1 and/or one of its physio-
logically acceptable salts.
35

L 6. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts or
solvents as pharmaceutical active compounds.
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15 salts for the production of a medicament.

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

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



