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der| vatl vesmmwﬂmmm,mm"mme invention relates to conpounds of the fornmula I
‘R1

s whi ch
6% _COA, -CO

?Jmmﬂlml Mﬁt s %dﬁk{cﬂgﬁ%‘s&%h%&w

5in
nnnosubstltuted
conventi on

*166166* j - 1 - 2 8 MAR 2002. Benzam di ne

————————— -

Rl is -C( =NH) - NHz whi ch can al so be
[C (R6) - p-Ar. -COOA, -H or by;ﬁ%lﬂﬂ

COOR6, CON

A OR N

(RF)C %RG)C(CNFArAtGm CQAr, S (O)O"ﬁ or S (0) "Ar, 15HeR':[3 is A cycl)oal Ic<:yl,
- z] nAr, - n- r or z

(R6) z-Ar, RERE Hnve rbtrl?fgerfz%&at% §0 ><°‘?’£P ‘g‘%R‘g%tO% %ﬁ fopmy h’% PG ;
(R6) z- C(R6) z-, -C(R6)§1CO -C (R6) z- C\(,R) z CcoO-, -C(Rs) C(R6) :
-CO, -NR6CO-, j -N{ RG z ] or C(COCRG)RG (
R6 ) z-CO, 25Y|s-C(R6 - SOf. c500r- ,Alsallyl

having 1-20 C atons in whi
S atons or by
2 8 MAR Oz is

di- or trlsubstltuted by
NHCQAr ', NHSOZA, NHSO02Ar'
(0) "A or (0) nAr, Ar'
nono-, di- or i ivghubedt i t ut ed
CO\I(RG) 2, CORE or 10 S (0)

CR6 CRE- gr/OH
r]gghthyl

i s napht hyl

placed by 0 or
pl aced 30 by . F,
mono- ,

e'oLNwo groups can be ri
ps d/ or~1-7 H atons can be r
or phenyl which is unsubstituted or
OR6, N (R6) 2, NO2, CN, Hal, NHCOA,
COOR6, CON (R6) 2, CONHAr' , COR6, COAr' , 5 S
or. phenyl which is unsubstituted or!
by A, OR6, N(R6)z, NOz, CN, Hal, NHCQOA, COORS,
nA, Het is a nono- or b| cyclic saturated orl

unsaturated het erocyclic ri ng éﬁ\{lstem.v\,hlch contains one, two, three or fbur
i dentical or &&fferiht -RécBH om¥hi%hs |BAN a2 4fiG r BYemoneEpRsT idEeshl phur
and which i s unsubsiytut@sh or Jenorc @®)polysppstidaded byoralor AbA 'a (
COOR6, CN, N (R 2, h& Cq\l CH2 and/ or carbon¥l oxygen, 20 Hal is F,
Cl. Br or 1p conventlo amino-protective group, ,
!
N { N. |
{ 7 " 7 '
~ 0 or \(_0
HN N-( ©
0 CH,
R® is H, A, OR®?, N(R®),, NO,, CN, Hal, NHCOA, NHCOAr,
NHSOZA, NHSO,Ar, COOR6, CON(Rs)z, CONHAr, CORG, .
COAr, S(O)nd or S(0).Ar, l'
15 1}
R* is A, cycloalkyl, =[C(R®),1,Ar, ~-[C(R®),]1,-O-Ar, |
-(C(R%)2]aHet or -C(R®)z=C(R®),-Ar,
R® is H, A or benzyl, i
20 ;
X is absent, -CO-, -C(R®).-, -C(R®);-C(R®) .-, -C(R®),-
Co-, -C(R®),-C(R®),-CO-, -C(R®)=C(R®)-CO-, ~NR®CO-, ,
-N{ [C(R®),],-COOR®} -CO~ or -C(COOR®)R®-C (R®),~-CO-~,
25 Y is -C(R®);-, -SO,~, -CO-, -COO- or ~CONR®-, i
|
A is alkyl having 1-20 C atoms in which one or two
CH; groups can be replaced by O or S atoms or by:
-CR®=CR®- groups and/or 1-7 H atoms can be replaced;
30 by F, ’



nis O, 1 or 2, and salts thereof. 25 The invention al so provides the
optically active forns, the racemates, the diastereoners and the hydrates
"and sol vates of these conpounds. j i 30 The invention was based on Q@qMR m
obj ect of discovering i novel conpounds- hawing val uable properties, i'n™" %
particul ar thgse which can be used for epar,ing npedicanents. t 35 It has
been found thaf théScARRIUMEL of Tt @h?%?irule’g‘ll‘:hanﬂstl’féisru A ated eCVery

useful pharmacol ogimeab-pr opert i eg, eeipledtaittitegoosyt olrer abidi,t y ORFp
articular, they hgvesfact Xa-inhi biting tie ¢an refore be
grrpl oyed for conbagi(ﬁg) ﬁndq\,goz’ 2 'mﬁi%gozp’%%@émiﬁﬁapﬁfonboyﬁ%&%‘c |
di sorders such as WNHSOpboSi s,CoOgRGar @O (REhf.ar QANSIAr ‘ar t §10RSscl 60BST 5, |
i nfl anmations, apogl [oF toris, restenosis after angiopl asty ji
and cl audiégati 0 i nf%e(r%ﬁ%tgﬁs# P@) '%%’rrati c ami dine derivatives having action
are known, for exanple, fromEP Cyclic guanidines for the treatnent of
di sorders areadescribethpidy£XaFP! gheny QRRIENC D8 IRGHT 8 1R ngrfactor
activity are known, for ‘exanple, from antithronbotic 0 540 051 B1.

t hr onboenbol i ¢ . n WOR§7/08365. - TARSHPELAGUE6A100982 210085, 20V 95130 35

i nvention and t hei Nogal teNj nt rayeneNHoothe bboréfl, cocputrb)ion poeéessrby
inhibitigg)factor §3 ?qg thus inhibit the formation of thrombi. i The ;
antithrombotic and antr bagul ant effect of the conpounds according to th
invention is attributed to the inhibiting action on the activated f

coagul ati on ph%ft?a%%z KnpuRounder tie Rane fact 0F.Xay %%Ctgfxs k3c0ge o
the proteases which is involved in thé conpl ex process of 00
coagul ati on. Fact oReR§TeaValySes it TUHVRRSFBACE! GONGEHIENIRTE i nEBO,
thrombin which in turBeCAHH rédut esabAtt BEONBYS SiFHHTERHRN. hd¥e At h¥ahkon of
thronbin can result in the occurrence of thro _o% olic di s?rders.

o

| nhi bitiofP of fact&PRa3Cal ' HRITHeveRYIthr 8 WhCR otPounds

of the fornmula | aceenbdisngtuaetherTheonohi birt ipen yeluksadtmarteéa ty Hae, ||

conpounds according taq the | Nt i a t—,z)e sur gne f~Lhe |
ant i coagul ati ng an%’a%t}l t'hr%ﬁ%lgt’i C&Stt WlRt 2'cerar1§82b’e grdg{mﬁagmc%%daﬁg/or }
customary in vitrocerbonyti esygenhods . A suitable nethod is described, for
exanple, by . Hauptmann et al. in Thronbosis and Haenostasis 63, 220-223

(1990) .
Hal is F, Cl, Br or I,

n is 0, 1 or 2,

and salts thereof.

25
The invention also provides the optically active forms,

the racemates, the diastereomers and the hydrates and

solvates of these compounds.

30 The invention was based on the object of discovering
novel compounds having valuable properties, in

particular those which can be used for preparing

medicaments.

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



- 4 The inhibition of factor Xa exanple, by the nethod of T. Haenostas. 7[,
314-319 (1994) . i | 2 8 MAR 2ppZ can be determned, for Hara et al. in
"Thronmb. 5 The conpounds of the formula | can be enployed as nedi cameng MARI002
human and veterinary nmedicine, in particyar for conbating and preventing
t hronboenbol i ¢ di sorders such as thronbosis, nmyocardial infarction,
arterloscler0§F§V9Pﬁ#PﬁnﬁﬁﬁPGﬁ@eméﬁéﬂPeﬁ¢5Qﬁﬁﬁ4ﬁ1SHPRxﬁﬁthEOmP@§%§nOS|s
after angi opl ﬁﬁb}éaéaga@ AWdaGakliQni, NtAF e @Sl e S d NVENEL SRmBE O¥hEES the
conmpounds of t formula | and their salts, and al so %%ocess ff ,
preparing 15 8BRB4EKYs BPILRE F@Fﬁﬂ?&q'aﬁﬁﬁﬁ%ﬂQﬁfﬁcﬁ n?A95ARL R REYr |
salts, charactadi zeédubdtickhab ahtebmytaeasl.i berated fromone of their

functi onal, deri vatives by treatment with a solvolysing or 20 [
hydr ogenol’ysi ng agent, by i) liberating an amdino group fromits

oxadi azol e deRromekig byamidimegendeysvatipssiihaveploaci agt attoAweational

ami no- pr ot ect b ue 1 8houndYih 6#AT MRk Wildiydt S0 Yobisieta @ shydrgenglysing

agent with hy rogen or berating an am no group which is protected by a.

conventi onal ~P¥eLéct |%WS 3608r 4he tFné?aFB?nbr @&ar?%@o%%’ﬁ}a%lscof t he
fornula I N, di‘B'or@etB Vbh:leChdé’sd:ﬁlbed orfolﬂl\kexarﬁﬁie—, ,l@ @ds 8%/08165.2 8,

MAR SOOT - 5 or Y are.as, define
in Clainﬁfz AEOWaElEonﬂﬁﬁ5ﬂr éy?%%sfo %PQI R%aﬁto? R*F R REP R RG ng
R4, R5, Wanda&’tathsadef knedni, nf6raexahpld) from WO 96/10022. f

The antithrombotic and anticoagulant effect of the
compounds according to the invention is attributed to
15 the inhibiting action on the activated coagulation

protease, known under the name factor Xa.

Factor Xa is one of the proteases which is involved in

the complex process of blood coagulation. Factor Xa

catalyses the conversion of prothrombin into thrombin
20 which in turn contributes to thrombus formation. An

activation of thrombin can result in the occurrence of

thromboembolic disorders.

Inhibition of factor Xa <can thus prevent thrombin

formation. !

25 The compounds of the formula I according to the
invention and their salts intervene in the blood
coagulation process by inhibiting factor Xa and thus
inhibit the formation of thrombi.

30 The inhibition of factor Xa by the compounds according
to the invention and the measurement of the anti-
coagulating and antithrombotic activity can be
determined by customary in vitro or in vivo methods. A
suitable method is described, for example, by

35 J. Hauptmann et al. in Thrombosis and Haemostasis 63,
220-223 (1990).



Is reacted with a conpound of the formula Il R~ "'i IIl N ~ NO~ Nn
which RLis H\wor CH' | Xis -CO or -C(R6) 2-CO, R is as defined in
‘Claim1, 15 and L is Cl, Br, | or a free or a reactive i functional#
derivatized OH group, or 20 c) that for eraring conpounds of the §¢%ﬂﬂ

Il NN N Oinwhich RLis ~~or HV-~ N i - 6 - T8 MR20Q2 Y is
-SOz-, -CO, Teo-imiibitiw) zof aﬁécrezranlﬁax GHe & déerREBIPARAC afPF 1, i |

a cormound Ofe&‘&ﬁ i@rmﬂ tNe5n4eﬂ6daS ¥ T.n nwhigheY i81: S@& , ThESnb: COO-

C (R6) 2-H 3 2 S%zlﬁ]l and L is C1, Br | or a free
or a reactive FﬁﬁeﬁFéﬁallg Fﬂv FPZ 478 group, is reacted with a conpound
of the formula V R~ ~ ~NH X~N~ VR2'" IS5 N ~~N inwiich RLis ~ ~ or ~f

pr epari ng TompBandRORHE { Srmiche) ROTReRE 5 B rafpadted gd™ 1o
medicaments in human and veterinary medicine, 1in !
particular for combating and preventing thromboembolic
disorders such as thrombosis, myocardial infarction,
arteriosclerosis, inflammations, apoplexy, angina

10 pectoris, restenosis after angioplasty and claudicatio

intermittens.

The invention provides the compounds of the formula I
and their salts, and also a process for preparing
15 compounds of the formula I according to Claim 1 and

their salts, characterized in that

they are liberated from one of their functional

a)
derivatives by treatment with a solvolysing or
20 hydrogenolysing agent, by
|
i) liberating an amidino group from its !
oxadiazole derivative by hydrogenolysis, !
25 ii) replacing a <conventional amino-protective
group by treatment with a solvolysing or
hydrogenolysing agent with hydrogen or g
liberating an amino group which is protected |
by a conventional protective group, |
30 :’
or
b) that for preparing compounds of the formula I ;
N { N. f
. 7 & :
in which R® is O or \(_o |
HN— N .
o) CH,

35



HN--~ N O CH3

Yis -CONH-, 25 and R2 and X are as defined in daiml, |a

conpound of the formula Vi i - ~- 28 MAR 2QQZ R3-N=C=0 VI in which

is as defined in Caiml, 5is reacted with a conpound of the forqgj? m@@?
~NHi Xx,NJ N Oin which RlLis ~ ~ or _Hy- =~ N and R2 and X are as A

in Caim1l, 10 or | e) that for preparing conpounds of the fornula I

in which RL is -G (sNHcoN2r actyﬁnUC@roup is converted into an anldlno

group, f) and/or th

radi cal s R1,
and/or R3 i

group, i

RZ afd

t_dn

oF /

CAPRG Of st ke fligeaulim ICLadme lor 20 nore
are converted into one or nore radicals Rl, RZ

by, for exanple, 25 i) hydrolysing an ester group to give a|
car boxyl group i

8 MAR

ééséggHalgg anBl EpemgleupI 30 iii) acylating an anln?

and/ or converting a base or acid of the |

formula | |nto one of its galtiNs. 5 Forgall thq!radlcals whi ch occur several

ti mes, such

one anot her.

as, for exaiiiNe, RN—fre-REani ngs

hereof are independent of

Her ei nabove aNd _bfrei nbel ow, the radicals or paraneters 10 L,
X, Y, RL,5RZ and R3 have the nmeanings given for the fornmulae | to VI,

has 1 to 20, prefgrakhyckh 2, 3, 4, 5, 6, 7, 8 9, 10, 11 or 12 C

unl ess expressly stated otherwi se. In the above formulae, Ais alkyl and

10

15

20

R3, RY, R®, W and Y are as defined in Claim 1,

is reacted with a compound of the formula III

c)

R .
i
v n |
X
R2
N= ,
in which R' is HN—'Q ot CH,
O

X is -CO- or -C(R®).-CO-,

and L 1is

or

that for preparing compounds of th

in which R' is

R? is as defined in Claim 1,

cl, Br, 1 or a free or a reactive

functionally derivatized OH group,

e formula I

N
{ /N‘o {\‘j? o) :

@] CH;



15 atonms. A is preferably nmethyl, furthernore ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert- j butyl, furthernore also pentyl, I-,
:2- or 3-nethylbutyl, 1,1-, 1,2- or 2,2-dinethy|propy|, 1-ethy|propy|, !
hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-¢ 1,2-, 1,3-, 20 2, 2- 2,?- or
3,3-di methyl butyl, 1- or 2-ethylbutyl, 1-ethyl- get hyl propyl , B MAR 2002
1-et hyl - 2- net hyl pr 8pys, ~802-20rCQ-2, 2C0Pr nerhyFpROkyl,, heptyl, octyl, nonyl
or decyl. A kyl ishur RResqErg, aﬁer §X§HPL.§edt Lhf bugrqmet hyl |

pent af | uoroet hyl, allyl or crotyl. 25 Cycl oal kyl is preferably cycl opropyl,
cycl obutyl, cyclopentyl cyclohexyl or cycl oheptyl. Cycloalkyl is in
particul ar the radiacab u@dbebeecfb&mmﬂ%ersuch as, for exanple,
3-menthyl ;_very particular preference 30 is given to t he canphor - 10-yl
radical. COR is acyl and is preferably fornyl, acetyl, propionyl,
furthernore al so butyryl, pentaney+Rbr hexanoyl. I35 Hal is preferably F, 'Cl
or Br, but alsol. R2is preferably H, -fluorine, chlorine, brom ne,

i odi ne, hydroxyl, nethoxy, ethoxy, propoxy, nitro, 2 8 MAR 200 - g _

am no, nethylanlnolﬂdW#éFHylanlno et hyl am no, diethyl am no, acetam do,

sul phonam do, nethylsulggon@@kdo,_@benytgngBQnaauﬁé)TnethyIth|o |

et hyl thi o, net hyl sulphi nyl t hyl sul phj nyl nethylsulphon et h

sul phony! 10 phenyl s phlﬁf|aﬁﬂﬂ§%ﬂ pHon§ #2318y dnoane darlyGh gr' }
met hoxycar bonyl , ethoxy@&rbo&ylfﬁaﬁthe&nnre alreacadyle or fhanzaphalRg i s!
preferably, for exanple, cIo IE? A CHZAr, 10 CHzQAr, CHZCHzAr,
CHZHet , CHzZCH2Het or qaﬁ- ﬁ A&Br benzyl but preferably H X
is preferably, for exanple, absent -CO, -CHz- _CH-15 CH2-, -

-CH2- CHz-CO, -CH= : R or -CH (
COOR6 ) - CH2- CO- _ﬂ??%asct&'ﬁe orat Iy, 4“5{0”%% ;ﬂ‘; gog}-"}“acg

furthernore also -C00-, -CORt or -CHZ-. 20 Ar is preferably unsubstltuted

phenyl or naphthyl, furt her :refe abTMHNnapht hyl or phenyl which is f
mono-, di- or trisubstituted, | \Lg? '
h

A, fluoriype, chlorine,
brom ne, iodine, hydroxyl, nmefR oxy, propoxy, butoxy, pentyl oxy,

hexyl oxy, benzyl oxy, phenet 2 oxy, nethylthio, ethylthio,

met hyi sul phi nyl , et hyl sul phinyl, nethyl sul phonyl, i ethylsul phonyl,
phenyl sul phi nyl, phenyl sul phonyl , nitro anino, met hyl am no, ethyl am no,
di met hyl am no, 30 di et hyl am no, for acet am do, q;opieqlanino
butyryl am no, nethyl sul phonam do, hyﬂgu onam do, pr 2 ul @honam do,
but yl sul phonani do, l@h@@}ﬁ@u?phéﬁ- ani 4- metHy| phenyl }sul phonani do)
car boxymet hoxy, carboxyet hoxy, nethox yl met hoxy, net Rbxykar bonyl 35
et hoxy, hydroxymet hoxy, hydroxyet hoxy, nethdkyethoxy, car boxyl ,CH =
nmet hoxycar bonyl , et hoxycarbonyl, cyano, ' phenyl am nocarbonyl, acyl or
benzoyl, furthernore al so bi phenyl. i 2 a Mad 2002 - to

and R?® and X are as defined in Claim 1,

20 or

d) that for preparing compounds of the formula I

N. { /N\
in which R! is {\(/ O or \g_o
HN

o) CH,

Y is -CONH~,
25 and R? and X are as defined in Claim 1,

a compound of the formula VI



Ar therefore preferably, for exanple, o-, m or ptolyl, o-, m or
I

i's
p- et hyl phenyl, o-, m or pro 1 hen 1, o-, m or -isoro 1l hen 1 0-, m ar
PPYPYPPPYPY' PI tert-butylphenyl, o-, m or p-hydroxyphenyl, o-
m or 5 p-nitrophenyl, o-, m or p-am anophenyl, o-, m or 20 M I
p- (Nnethylanlno)phenyl 0-, m or p-acetam dophenyl, o-, nor AR 2002
p- met hoxyphenyl, o-, m or p-ethoxyphenyl, o-, m or p-carboxyphenyl, o-,
m or p- nethoxycarbonylphenyl,R6=N=nboor p- (N, N-di net@yl am no) phenyl, o-,
m or p-(N 10 et hyl am no) phenyl, o-, m or p-(N, N-di et hyl am no) phenyl, o-,
m or p-acetyl phenyl, o-, m or p- ' fornylphenyl, o-, m or
I

p-fl uorophenyl, o0-in nﬂihi)dihp]kﬁ’(]fﬁ)[ﬁﬂmrddflrmd in CDIraJpn c]h,l orophenyl, o-, m |or
pret hyl sul phonylphenyl o-, m or p-(phenyl 15 sulphonanldo)phenyl, o-, I
or p- (netﬁylsulphonanldo) i phenyl, o-, m or p-nethylthiophenyl, f
furthernore preferabl ye2cBeqd wivh, a 2cempopna- of 3the 6©IBU$d|VluorophenyIJ
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5dichlorophenyl, 2,3-. 2,4-, 2,5-, 2,6-,
3, 4- “or 3,5 20 dibronDphenyI 2,4- or 2,5- dinitrophenyl, 2,5- or

3, 4di net hoxyphenyl, 3-nit 4 chlorophenyl 3-am no-4chl oro-,

2-am no- 3-chl oro-, 2-am no-%-s{l oro-, j ,no5-chloro-, or

2- am no- 6- chl or ophenyl , 2- 4- N, nmet hyl am no- or

3-nitro-4-N, N-di net hyl am nagQ di am nophenyl \y 2, 3, 4-. 2,3,5-ﬁ
2,3,6-, 2,4,6- or 3,4,5-trig 2,4, 6-trinmet hoxyphenyl, !
2hydr oxy- 3, 5-di chl or opheny2 p- |odophenyl 3,6-dichloro i 4- anlnophenyl
4-fl uoro-3-chl orophenyl, 22fluoro-4 bronDphenyI,

2, 5-di fl uoro- 4-bronophenyl, 3-bronpo-630 net hoxyphenyl,

3-chl or o- 6- met hoxyphenyl , 3- chlorOéagcethldophenyl .

3-fluoro-4- nethoxyﬁ n%l anj no- | p@enyl CVJ?R7$?4- et am dophenyl
or 2, 5di net hyl b‘ﬁ]an§l 535 Ar _%y parci cul ar | ),N ferab)y I

unsubst i t ut ed phenyl or naphthyl, fur re preferably, cﬁfanple "
phenyl or naphthyl which is nono-, di- or t®i substi tuted by &hlorlné
nmet hoxy, amino or ; dinpthylamno, or is furthernore also blphenyl ] 1z

B MAR 2002 - 11 AendiR’ janthaf t3%klas A Hinasaibl @ adhehyl or napht hyl

furthermarge preferably, for example, o-, m or p-tolyl, o-, m or

p- et hyl phenyl, o-, m or p-propyl phenyl, o-, 5 m or p-isopropylphenyl, o-,

m or p-tert-butylBhenyl, ' o-, m or p-hydroxyphenyl, o-, m or

p- ni trophenyl, o-, ' m or p- aninophenyl o-, m or i
p- (N-net hyl a mp I Ldaphen = 0

b It hoxyphorl . ook, £3f prEbading; 26ApAULARPRENKhe Bormiall i i |10

0-, m or p- nethoxycarbonylphenyl o-, m or p-(N, Ndinethylanino)phenyII

0-, m orpp-(N-et hyhaghnehphenyd ,-@¢=Niy-w,,P- (N, N-di et hyl am no) phenyl,

m or pacetyl phenyl, o-, m or p-fornylphenyl, o-, m or pfluorophenyl, o-,

m or p-bronophenyl, o-, m or p 15 chlorophenyl or o-, m or

p-nethylsulphonylpbenyhnokbtohs pse&ehabkyedfQntexanpbmidznoogr3uburyI, 2-

or 3thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5imdazolyl, 1-, 3-, 4- or

5- pyrazol yl, 2-, 4- or 5 20 oxazonI 3-, 4- or 5-isoxazolyl, 2-, 4- or;

5t hi azol yl, 3f) 4-apd/6xi sbehi azxolaylcompour@- ofr the jfqrmulg dS/I one on- | 5-

or 6-pyrizp dinyl, fyebhermreg pr e;{lera;tﬂ Yarild/zoé” kPi azal c%nzvex‘keoorméow !

1,2,4- " trlazol 1-, -3- or -5-yl, 1- S5-tetrazol yl

oxadi azol - 4- or -599? ox, ?Oﬁeo§36F§§6F § of -??%Aor'fzs 4-t hi adi azol - 2-! or
-5-yl, 1,2,4 t hi adi azol - 3- or -5 yI 1, 2, 3-thiadi azol -4- or -5-yl, 3- or
4pyri dazi nyl, pyraginyl 4-, 5-, 6- or 7indo|y|, 4- or

5-isoi ndolyl, 1- é £br ?knglﬁo ben2|n1dazolyl 1-, 3-, 4-, 5-, 6- or

7- benzopyrazolyl, 4-, 5-, 6- or 7- benzoxazolyl 3-, 4- (
7benzi soxazol yl 23y 4 ro
7-benzis§?ﬁlazolyl h§5r0%9s i ggengég%héﬁﬁﬂgﬁlazé?97e éaﬁng%9
6-, 7- or 8 group,

ii) reducing a nitro group,

30 iii) acylating an amino group,



35 quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, ; 4-, 5-, 6-, 7
or 8cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo[ 1, 4] ox-azinyl, fur%ﬁ@&gfke
preferably , 1,3-benzodi oxol -5-yl, 1, 4-begzodi oxan-6-yl, 2,1,3 i

MAR 20p2 - 12 benzothi adi azol -4- or -5-yl, 2,1, 3-benzoxadi azol -5-yl or

di benzofuranyl. The heterocyclic radicals may al so be partially or fully
hydr ogenat ed. 4§ He%n@ﬂbﬁﬂéﬁhﬁé%tﬁﬂg £X6ﬂ9éeor2a%1@|bﬂﬂﬁh@ formula- Qor
-5-furyl, 2,5-di hydro-2- -, ~4- -5-furyl, tetrahydro-2- or -3- furyh,
1, 3-di oxol an- 4-yl , {&er P&' FEs,SalE8 ) enyl, 2,3-dihydro-1-, -2-,

-4- or -5- pyrronI 2, 5- dlhydro 1-, -2-, -3-, -4 or 10 -5- pyrronI /2-
or 3-pyrrotidinyl, t y r a 2, yd |
S92 i3- _%:4_15@4: %i'gy?'gizgofj{/ JEch’ans whgch_ 1-ééﬂ§ églvglrzl ém?g%] rsBcill }
1, 4di hydro 1- as,2-,foB- @xamplwrud‘;‘;lf 1thes, meemagydrcmere . age, -4
-5 or -6- pyrh%ﬁ%pe%den% Of3od@'ggdg§dg peridinyl, 2-, 3- or 4-norpholinyl,
tetrahydro-2-, -3° or -4-pyranyl, 1,4-dioxanyl, 1,3- di oxan- 2-, -4- or
-5-yl, hexahydro-l-, -3- or -4- pyrlda2|nyl hexahydrol- -2-, -4- or

'5'pyri”idiHYMerbina%ov@réﬁﬂlﬁﬁﬁﬁiﬂb@loﬁ,Ehﬁb4ré@1ééhyd69 @aramgters3-,

_j_: 5. lg L X ‘3 gf,i S aﬂéjrlh éylhﬁvé §13xe4§{[e§né.%h s(;ré)JO\feri 287’ the ' |
8- 3, 4- d|hydrofzﬁmmaaeoﬁltél@xazmmwesﬁtﬂxﬁnasnﬂyaqnaﬂéﬁ%dﬁnerWLSe 1
2, 3- net hyl enedi oxyphenyl , 3, 4net hyl enedi oxyphenyl, 2, 3- ethylenedloxyphenyl
3,4 25 ethylenedloxyphenyl 3, 4- (dlfluoronethylenedloxy)phenI

2, 3- dlhydrobeﬁibfbm%négmﬂﬁw f@rW$la?gSJXZl®x@ﬂéBHyléhédﬂﬁ%y)éhéﬁyl2@& el se
3, 4-di hydr o- Z%Igf@tg%m@dlpxepl ns6- 40r 57 gl . 7f urg,heg nog g, praf egably ¢

2, 3di hydr obenzof ur anyl ,3-dih dro oxofuran /1.""30_ Het i s unsubstltuted
or nono- b7 p&tPESbst it utJe% R WYArme Y:%IRS uERPeRMPRe) Sthkde, |
Ar - CONH- CHZ . priRelw, Wrdbyltrbutyetrasﬁbum§m,a se?d&bﬂwﬂcowouads of ;'t he
formula | may hav centre t her ef ?ggg resent

one _or,. nore_chir an
in various stgwggisongpféh?BWﬁﬁe 1?|s?ofﬁﬁﬁg i ﬂbfaé%s a1l “forns.
- 13 i 2 B MARt3002 IGdnsedueht | 9z Ehé—dnmehhybprppphidésethyparbpgmbar

t hose conpoun%%xgglcgf foinulg_ O#n Wﬂk&ﬁ@?%f%b qpq_of 1h§ 1

abovenenti one has” one of the meani ngs gi veh above Sone
preferred2grodps -of 5 éonﬁﬁhnés3c§ﬁm§éh§%ﬁﬂé§§ed by e PoPEBYLRYLHdieti es

lato If mhlchJaynyqymmédﬁyl ﬁnnuhaekhgndzwﬁgﬁg yipeopddi,cahsiwpi-ch are
not defined nore spgf %;ca] hﬁﬁgrthe mea |ng glven for t he forfula I, |but
Mhere 10 in |95 b TR B ok o BERCHE S0 B oS LT ut a by
- COA, CO&[C(R@xzpnAr ACEOA, - Odsor bfuathemmembbonalfamlno pkamptei ve!
group, 'o0 i or k¥t Nelg ﬁ@%¥é R6) NHCOA
NHOOAr , NHSCZA, NH§8%§J 8%?&6%%&@& Pt égl\lHRlzly&% %mﬁa S (0) "A or
i S (0) n#p,
Cycloalkyl is preferably cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl. Cycloalkyl is
in particular the radical of a bicyclic terpene, such

as, for example, 3-menthyl; very particular preference
30 1is given to the camphor-10-yl radical.

COR® is acyl and 1s preferably formyl, acetyl,
propionyl, furthermore also Dbutyryl, pentanoyl or ;
hexanoyl.

35

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

R’ is preferably H, -fluorine, chlorine, bromine,
iodine, hydroxyl, methoxy, ethoxy, propoxy, nitro,



20 R3 is A cycloal kyl, Ar, CH2Ar, CH20Ar, CHZCHZAr, CH2Het, CHZCHZHet or
CHCH A, REis Hor A, Xis absent, -CO, -CHZ-CO, -CHZ-CHZ-CO, |
-CH=CH-CO, -NHCO, -CHZ , -CH2 CHz , 2 5 -N ( CH2COOR6 ) -CO or r MZUU‘
COOR6 ) -CH2-CO, Yis -SQZz-, -CO, -C00-g =CONH or -CHz-, Ais a 2
having 1-20 C atons in which one or,twg}crz groups, may be replacgg y O or
S atons or by2MERE=CRELhYIGIHN0 LA Y LamA NP at SHRY haR B r SpFARYEd by F,
Ar i s napht hybm@hophenyde tdritdioj s wRSwWhsinamiiced or meohgisullphoaamido,

tri bstituted,by A Ar' ORG6, N (R6 2, CN . NHCOA H ",
Nisosa 5 & BnRkY35y3bhsatagoa - | MeBRERERI BN (| BETYSEPEAN I e thiERe |
.f
|

COAr' , S (0) snAphin$l(0) eAhylAulphingapht hwetbylphéphbnwhich eshyl-

bstitut ed , di- ' it , N (R NC2,
o ral | N EBREEY ooy T LR | SrEr R gl (RepnolR
bi cyclic sat ucard@xgd  urikalhexyearipen gt oc pdhcx darponyst.ent ROt hiRreare

contai ns one, 3hwe, athneeobeh@Wlyli.dentical or different hetero atoms such
as nitrogen, oxygen and sul phur "and which is unsubstituted or nono- or

pol ysubstituted by Hal, A Ar', COOR6, CN, 15 N (R6) z, NOZ, Ar-CONH CH2
and/or carbonyf oxygeefer@blys ForCéxaRpler B, avgcloadkdl,lzaf, ZH,R,in |b
RL is -C (=NH)., -NH2, i can _al so, be ubsti t ute -COA, -CO [C |

(R6) 2) r#q ;3%h5$%IM§Q5%£A5V EgzaeEonSgﬁﬁﬁﬁﬁ I°§h¥%§g3$%V€ctive group, =N,

~N~Of Oor HN-~ NOCH3 25 R is H R3 is A cycloal kyl, Ar, -CHAr, !

2% SR AU BEDTR e L, 0 T Y AL

-N ( CHZCOOR®6) -CO-_OI’ -CH (COOR6) -CHz-CO, Y is -S02-, . -CO, -Q00-,
-CO-NH or -CZys ipreferably, for example, absent, -CO-, -CH;-, -CHj-
15 CH,-, ~-CH,-CO-, -CH,-CH,-CO-, ~-CH=CH-CO-, -NR6CO-,

-N{ [CH;] ,~COOR®}-CO~- or ~-CH(COOR®)-CH,-CO-.

Y is preferably, for example, -S0;- ox -CO~,
furthermore also -CQ0-, -CONH- or -CH,-.
20
Ar is preferably unsubstituted phenyl or naphthyl, §
furthermore preferably naphthyl or phenyl which is |
mono-, di- or trisubstituted, for example by A&,
fluorine, chlorine, bromine, iodine, hydroxyl, methoxy,
25 ethoxy, ProOpoOXY, butoxy, pentyloxy, hexyloxy,
benzyloxy, phenethyloxy, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, methylsulphonyl, ;
ethylsulphonyl, phenylsulphinyl, phenylsulphonyl, !
nitro, amino, methylamino, ethylamino, dimethylamino, !
30 diethylamino, formamido, acetamido, propionylamino,
butyrylamino, methylsulphonamido, ethylsulphonamido,
propylsulphonamido, butylsulphonamido, phenylsulphon-
amido, (4-methylphenyl) sulphonamido, carboxymethoxy,
carboxyethoxy, methoxycarbonylmethoxy, methoxycarbonyl-
35 ethoxy, hydroxymethoxy, hydroxyethoxy, methoxyethoxy,
carboxyl, methoxycarbonyl, ethoxycarbonyl, cyano,
phenylaminocarbonyl, acyl or benzoyl, furthermore also

biphenyl.
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I n which one or two CH2 groups may be replaced by Oor S atons or Q%Q

- CR6=CR6- gr

phenyl which is unsubstituted or nono- i- or trisubstituted b
A A
OR6, NH2, NOz, CN, Hal, NHCOA, NHCOAr' ,lﬂHSCZA NHSO2Ar ' X r

2, CONHAY *

which is uns
NO2, CN, Hal
blcycllc sat
one, two, th
ni trogen,

polysubst5tu

oups and/or 1-7 H atons may be replaced by F, Ar is nap

~2 - 15 510 15 20 25 30 in 1lc Ais alkyl having 1-20 C ato

AR 2002
or

hY|

, COCR6 CON (R6)

AEORB, t3RArefqres po?fwsab%ys EOF FA3TEAS Q™ haPht i Br phenyl
Ebzﬁ t ut d or Hnno -etn{IpbREAGL t uted bymA, ©OR6, N (R6) 2,

CON (R6

s E .
prape&pbﬁnuﬁzapunaﬂédOﬁéﬁéﬁﬁﬂﬁﬁqéy%ﬁﬁéﬁgﬁ%ten:ﬁﬁlcﬁ ﬂ?2?+ o

E$§t05u§9§bhbﬂ9mtlQﬁl Gw-doffpﬁhgﬁrbayphenaﬂongrsudw-a@r

en an h d wh
bea 6y oRBRNYA, R e &W%‘“%z%ﬁ%& e

and/ or car bopghn &ﬁ@ﬁﬁo)ﬁ&bn&ﬂ Fo-Clmiyoxwpfagﬁﬁﬁmﬂ¢%PQﬁnﬁ or°2; ﬁﬂ is -C

mhlc n als nonQsu
b 1 nsubst i utede oz {EMeny LO of £ fR6pr2
%3)7" 5{@0 nt i ondl am no- IElrjeot e%}%l VearézfngnyP ~~ﬁ£0 Lr

(=NH) - NH2,
nAr, - COOA,
HN- - ~ N={

10

15

20

25

30

35

@-@ﬁ&b@Mdﬂyl -0 M5 2D PENSBNREYFATP

m- Or —(N,N—dlmethylamlno)phenyl, o-, m- oOr - (N-
ethylamino)phenyl, o-, m= O p-(N,N—diethylamino)—
phenyl, o-, m- O p-acetylphenyl, o-, m= or P~
formylphenyl, o-, m- OI p-fluorophenyl, o-, m= Or p-
bromophenyl, o-, m- Or p-chlorophenyl, o-, m- OIr PpP-
methylsulphonylphenyl, o—, m- or p- (phenyl-
sulphonamido)phenyl, o-, m- oOr p- (methylsulphonamido) -
phenyl, o-, m- OrI 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-
S5-chloro-, or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-
dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl,
2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-
hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-
4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-
bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-
methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-
acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-
methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-
dimethyl-4-chlorophenyl.

Ar is very particularly preferably unsubstituted phenyl
or naphthyl, furthermore preferably, for example,
phenyl or naphthyl which is mono-, di- or
trisubstituted by A, -chlorine, methoxy, amino or

dimethylamino, or is furthermore alsoc biphenyl.

|



RBRs XY AA A’ Het Hal n - 16 i 2 a Mae zaoz is A, cycloal kyl, Ar,

- CH2Ar, -CH20Ar, -CH2CH2Ar, -CH2Het, -CH2CH2Het or -CH=CH Ar, is Hor A s
-absent, -CO, -CH2-CO, -CH -CH2-CO, -CH2-, -CH2-CH2-, CH:CH-CO&[); P
-N{ CH2-COOR6 } -CO or -CH ( COOR6 ) _-€H2-CO-, is -S02-, -

-CONH or -CH2-, is alkyl having 1-20 C atons in which one or two CHZ
groups may be replaced by 0 or S atonms or by -CR6=CR6- groups and/or 1-7 H

atons may be nepl ht I I iS§ru t ed or
y el q%edlrbypgrtiéuﬂ%? By ‘éxaﬂﬁb@.@’ F%m:%m Sr H%ﬁh%hyw

nono-, di- or trisubstituted b

NCOA, NHOOA £ U RRSSPRE NS ARC D1 60t TR &+ CONAF Br Eobig: COAr
., S (O)dnA or oS,(@)-brd& pJ-é’(ch pbhéwlprophewl dw}shpr@pyn;sm@ﬁyl;ubed or |
nono-, i-_or trisubstitute

COOR6, CON (REY 2 %Pr%w%ryﬁ%w 5'n6ho-°%rpﬁgé§g"\l?8gaé?8?8§% ic
ri ng system \Mcol—chm-s qmsm-bafcdﬁqﬂgﬂmryhmrmo,r ol gsupstituopbebyl Habr, A,

Ar', COORG, ,_ _) :]ggfgge, r- H CH?2 and/ | ect ed
fromthe gro% C%ll’lél stafnﬁ'gn trHAo fléce!r\lle r%_'e?f?a gﬁ’o@%it'ﬁg??‘lﬁé%yﬁ ngg'
pyrazol e, i soRazole, ogyrn-cﬁqeetaﬂbléﬁmmrwém v fb'EnQét ﬁr@ghéﬁéyphgnsrl 'Cl, . Br

or I and is 0o-1 afi- orRl J—éthé;c S v NHS- ,Whinch cﬁanpaESbeﬂyphenyl |

m)nosubstjné‘ut ed by - ‘({| 1):b21 %AB l {

convent i ohal Qm’nd“pr(?t‘ec?lq}"ét \&e Snypphenyly Gar 2’@02 ororp LNI B HN-

N=-.~, O CHsdime@h}Samlno)phenyl, o-, m~ or p-(N-ethylamino)phenyl, |
o-, m- or p-(N,N-diethylamino)phenyl, o-, m- or p-
acetylphenyl, o-, m- or p-formylphenyl, o-, m- or p-
fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-

15 chlorophenyl or o-, m- or p-methylsulphonylphenyl. ;

Het is preferably, for example, 2- or 3-furyl, 2- or 3-
thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-
imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-

20 oxazolyl, 3=-, 4- or 5S-isoxazolyl, 2-, 4- or 5-
thiazolyl, 3-, 4~ or 5-~-isothiazolyl, 2-, 3- or 4- f
pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore |
preferably 1,2,3-triazol-1-, -4~ or =5-yl, 1,2,4- ’

triazol-1-, -~3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-
25 oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-vy1, l,2,3-thiadiazol-~4- or -5~-yl1, 3- or 4~
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-
indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-
30 benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6~ or 7-benzoxazolyl, 3-, 4-, 5-, 6~ or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-,
4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-
35 quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-,
4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-,
7- or B8-2H-benzo(l,4])oxazinyl, furthermore preferably .
1, 3-benzodioxol-5-vyl, 1l,4-benzodioxan-6-yl, 2,1,3-



25 30 RZis H R3is A cycloalkyl, A, -CHZAr, -CHZQAr, -CHZCH2Ar,

- CHZHet, -CH2CHZHet or -CH=CH Ar, R6 is Hor A X is absent, -CO,

- CHZ-CO-, -CHZ-CHI-CO-, -CH2-, -CH2-CHZ-, -CH=CH CO-, -NHCO, -N {2@HZAR 202
COOR6 } -CO or -CH( COOR6 ) -CH2-CO-,. Y,is -S02-, -CO, -CO N+ or - CHz- ,
A is alkyl having 1-20 C atons in mhlch one or two CH2 groups may be

repl aced by 0benzgtiiaes agoloy ~ CRE=CRE- YdroupsladaPenzexadiiazedme-irdy be

repl aced by FoAqEibenma#Eddady1or phenyl which is unsubstituted or nono-,
2,. N0O2, CN,_ Hal,, .NHCOA, l

di- or trisubstituted by
NHCOAr © , NHSGPR NﬁééZﬂFYClléooRB%ﬁ(F{Bi‘ 2. 3kgHAe  PastEs I ldoaPt |

(0) nA or S (@ullAr hy@rogehapieenyl, Het is a nono- or bicyclic heterocyc”ic
rlng syste i S un ubs tuted ar. or ysubs ed b Hal

: g]g%!%N q%ﬂf réyﬁné%b onS% oxygeh sélected
fron1the groupr00ﬁ§r§Mng,of2bﬁrdph@d€0~ﬁebrahﬁdnoquﬂnolpme -Chfomya,

I a ne, nzodi benzot [ L
5 benzof | |so§%§%g$¥q¥g}§% Br g? g%. l E QDaﬁgﬁoQag 10yi5 20 25

di benzof ur an

30 35 in le tEErahydrios2-C GENHP- tNHzny\Mm @hmwﬂmwlt-ut etlhy ~EoA, A,
- COOA, -OH or ay agi NespiRia&liMe 0P PYPdihydr8-MAR 2002 can-al sagbeoyCO | [

CCR) 2 é - %p%%@%ﬁntlonal 2- or 3-pyrrolidinyl, tetrahydro-1-,

-2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4~ or
-5-pyrazolyl, tetrahydro-1-, -3~ or -4-pyrazolyl, 1,4-
dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-
i-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-
15 piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or
-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-
1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-

piperazinyl, 1,2,3,4-tetrahydro~-1-, -2-, -3-, -4-, -5-,

20 -6-, =-7- or =-8-guinolyl, 1,2,3,4-tetrahydro-1-, -2-,
~-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, |
6-, 7- or 8-3,4-dihydro-2H-benzo{l,4]oxazinyl, further- }
more preferably 2,3-methylenedioxyphenyl, 3,4~ j
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-

25 ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy) -

phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-o0ox0-
methylenedioxy)phenyl or else 3,4-dihydro-2H-1,5- |
benzodioxepin-6- or =-7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

30
Het 1is unsubstituted or monc- or polysubstituted by
Hal, A, Ar’, COOR®, CN, N(R®),, NO,, Ar-CONH-CH,.

“Poly” means di, tri, tetra or penta.

35 The compounds of the formula I may have one or more
chiral centres and may therefore be present in various .
stereoisomeric forms. The formula I embraces all of

these forms.



"O~~NOor HNV-~ N=~, OCH3 R2is H R3is A cycloalkyl, Ar, CH2Ar,
CH20Ar, CH2CH2Ar, CH2Het, CH2CH2Het or CH=CH Ar, R3 [sic] is Hor A X is
absent, -CO, -CH2-CO, -CH2-CH2-CO-, -CH2-, -CH2-CH2-, -NHCO-. -2\ MAR 2002
CH2- COOR6 } CO- or -CH ((COOR6) CHZCO13Yis-802- -CO or -CH2-, Ais
al kyl having 1-20 C atons in which one or two roups £ &fg)}aced by
0 or S at onmsCemnseguetRbECRELNEr 0By RN oY f’r'oi' rrga/ 2 Cr:epl aced by

F, Ar is napﬂ%lg%g g\gmg\ggg%gg W Ghd Sfmtltmhedhmchn@rto -leapt %IPe

trisubstitut R6.
NHSO2A, NHSOdAr the @gmgmeegsdopggl)(: d)léa%ﬁ';?xas w C&;&‘%f %
(0) ~Ar, A HSQW gi¥dn i s abov@NO- Bombi cm&ﬁﬁm@roéﬁf@l‘llpé ri f§ sy$tem

whi ch is unsu stltut ed or noor [ wilg foidtles COOR6, CN,
N (R6) 2,5 mzomapneéﬂHCéﬂzggn&/x@ caskle?gw %%gfe%ﬁ}s/%l ecawf from t pg ar oup

consi sting ofqt hifophensh tetrabpdndqiiondiienef OERY bk AP F8xazol e,

pyri di ne, benzodl 0 oI Q]cheng Pindy’ m@@éofsqfém,flcﬂn}@ nsveo 25 30
A A L E G

Cl, Br | 0O, 1 or 2, R is
-C (=NH) - NH2 hshimelandag mly@nbé%m@ﬁ“t%ae&'bf%uﬁ ;Sef NO~~N.O (r |,
i HN-~ N'"~r1r OCB i RRis H R3is A cycloalkyl, Ar, -CHAr, -CH20Ar,

- CH2CH2Ar, -CH2Het, -CH2CH2Het or r I:.54H o )gissoaba;@nt |
SCO-, - G- COn LacHR RS- COLS - CFf %‘gj?ﬁmz%h EaAN )

CO- or -CH (COOR6) - CH2- CO- mohdsubs3idytedObyor c@Az -FOAth(RaPk havi ng
1-20 C atons in which I one z-\?rr, t\/\_/_ctcga-z_lg, grQips Jray e I‘aep|c@(h®d_§r)1t)ional

amino-protective group,

N.
e T g
HN N

(o) CH,
15
R? is H, A, OR% N(R®2 NO; CN, Hal,
NHCOA, NHCOAr, NHSO2A, NHSO,AL, COOR6, {
CON (R®),, CONHAr, COR®, COAr, S(0)sA or E
S (O) nAr, i
20 R3 is A, cycloalkyl, Ar, CH,Ar, CH20Ar,
CH,CH,Ar, CH:Het, CH,CH,Het or CH=CH-Ar,
R® is H or A, i
X is absent, -CO-, -CH;-CO-, -CH,-CH,-CO-, i
-CH;,-, -CH,-CH2—, -CH=CH-CO-, -NHCO-, ’
25 ~N (CH,COOR®) -CO- or -CH (COOR®) -CH2-CO-, g
Y is -80,-, -CO-, -COO-, -CO-NH- or -CHz-,
A is alkyl having 1-20 C atoms in which
one or two CH; groups may be replaced by
o or S atoms or by =-CR®=CR®- groups
30 and/or 1-7 H atoms may be replaced by F,
Ar is naphthyl or phenyl which is E
unsubstituted or mono-, di- or

6
trisubstituted by A, Ar’, OR% N(R%)z,
NO,, CN,. Hal, NHCOA, NHCOAr’, NHSOzA,



O or S atons or by -CR6=CR6- groups and/or 1-7 H atons may be replaced b

F, Ar is naphthyl or phenyl which is unsubstituted or nono-, di- or
“trisubstituted by A, Ar' , OR6, N (R6) 2. I NO2, CN, Hal, NHCOA, NHQ®AMARI2002
NHSO2A, | NHSO02Ar' , COOR6, CON (R6) 2, g@NHAr , COR6, | COAr' , S (0) nA
or S (0) nAr, Ar' is phenyl, no- or_bicyclic heteroc C|IC ring
system which is unsubst|tuteHH§P2h6n00F08 ys&%@t@%btedcg Hp( ﬁg

COOR6, CN, N (R6) 2, NO2, ArcGah, CH20and/ e¢ saobgamy) oxygen selected frgm
t he group consisting f thlophen~ rahydr oqui nol.i ne,. chr pyr. azol

i scxazol e, pyridine, % G° i ?a§%ﬁﬂﬁq204f‘ enz%&ﬁ?ﬂ&ﬂ e, O% othﬁBpheT

or di benzofuran, Hal is F, Chnsts&ntMta@d i oris QOporo-or 2. d54The or |
conmpounds gf the formula I anqlghggtah%t%%erLbngAnBtgﬁaalﬁ(ke{ heid. , :
preparation are otherw se prepa thod , 9 are
described in the i I|teratur@N(fdﬁﬂexaNﬁCQArnC@@B stéﬁﬁﬁ ) mor KGRsuek as 10
Houben- Wyl , Methoden der orgapjsghen Chenmie [Methods of Organic

Chem stry], GCeorg- Thi ene- Vérlag, Stuttgart) and in_particular under the
reaction conditions wHEEh ar éSknBwnMRAA-suPFabPécyErifheSRERERESAS OF
nmentioned. In these reactlon&nsw@mmamba Mhh@ﬁeﬁé@yhﬂﬂ@ﬂ Rengse spdtréhm ar e
not mentipned here in nore deg can also be utiljzed. hf deS|reg the
starting terials can also B&f n%%mt“h”s?tﬁneso Y é Car¥ ndPut
isolated fromthe 23 reactlondmmxuuﬁé fout dmﬁfer&mﬂhh&ﬁéyoreﬁcmedsﬁnhther

to give the conpounds of the_fornyl e
preferably be obtained by I|berat|ng @he conp o?ﬁ@he ? gyu?a ?H?rom
one 25 of their functional d@hﬂ@@tﬂ@eyﬂiFQ&Q%RQRQQ N tTFERCTSOPYOPPSYNg or

hydr ogenol ysi ng agent. Prefegﬁggtskﬁﬁbungbpa@@mjal§ f@&dtheCQQﬁWO|yﬁIS or
hydrogenoI%S|s are those which chermnse correspond to the formula I |

but, instead of one or nore fr{&e) zmi NB2andFo Fﬁ%y@ﬂﬂ(ﬁﬁmcaEBﬁPﬁ n |
correspondi ng protected anln@xq@éhor hydr oxyl groups, preferably those |
whi ch, instead of an tontwhl i~ banded t.o an N atom carry an '
am no-protective groug in péﬁtléquf ?ﬁesé |ch i nstead of an HN
group, carry an R -Nngroup, iisn0, dhiogh2R is an anlno-protective group,’
and/ or those which, instead of the H atomof a hydroxyl group, carry a
hydr oxyl - protectlve group, for exanple those whi ch k correspond to the
formul a 12%ut 1ni A%t ea® of a LGOOHC (TNB) 8NRmR 28B2Cch 21cayr od@dSkcar P§ a,
group -COOR", in which R ISm@n@%@k@klk@k%Heryve -goayp. -toPrefirfygd-
starting materials al so inclyde % %?adla | e derbvatlves whi ch.can. be
converted into the 5 correspdidi ng“2¥di no onBoun8Y. heSPRYFBHIRERON ef
t he oxadi azole group is effeGMe@o-bmmtexamwbegrmymneact|ng t he cyano \
conpounds wi th hydroxyl am ne and reaction with phosgene, dialkyl i '

N.
Mo . o
HN N=

o CH, ,t
25 |
R? is H, |

R is A, cycloalkyl, Ar, -~CH;Ar, -CH,0QAr,

-CH,CH3Ar, -CHzHet, -CH,CHzHet or
~CH=CH-Ar, |
30 R® is H or A, ;
X is absent, -C0-, -CH,-CO-, -CH,-CH,-CO-, !

-CH;-, ~CH,-CH,~, -CH=CH-CO-, -NHCO-,
-N (CH2COOR®) ~CO- or -CH (COOR®) -CH,-CO-,
Y is -50;~, . ~CO-, -COO-, ~CO-NH- or -CH,-,



10 acarbonate [sic], chloroformc ester, N, N - ; carbonyldiimdazole or
acetic anhydride. It is also possible for several - identical or different
-- protected am no and/ or hydroxyl groups to 15 be present in the nol ecul e
of the starting material. If the protectrlée _groups present differ 28dARQ00R
anot her, in many cases they can be cleaved off selectively. The term

"ami no-protective grodp" is dgénerbky¥y HRYima201l248 &l atesst otiyr YhpShwhi ch

are suitable for protecting ERle0d No a@.lzargrr&l;gg fg)@m_»gia@gbgal by f
reactions but which can easily be renoved after the desiyed.che

reaction has been carried ouf aP¥ot Rer 25PP8s OF tH¥ rmq:%cﬁfpe T%PEBF su?
groups are, in particular, 2andisub3t-7t @ edoms maystbe Wepd samd byamyl, |
ar al koxynet hyl , or ah IkyI roup t he, am ro ect e rou are
renmoved af%er t he desi %ed regctr ofrna(po &glactroorﬁ sgﬁ & i erqu ?ure and
size is otherw se not criti cansulpewdrarted hoserhavrrrt@pq—,zo |d1-partpcul ar

1-8 30 C atoms are preferred¢ TRQHRIPLRY b P RUPALFS tgkehe \Hlt engy,eted in
t he broadest sense in connection With the present process. It incl uées acy!
groups derived from al i phati €Nrar alfidshat i NEGPBmat | NHEPARSr er oS08,

carboxylic acids or sul phoni qpxe,88! ,a@@o}zﬁ paoN @) &y coRBaal koxyowdr bonyl ,

aryl oxycar bonyl and, above a qralk rbo y oups. Exanpl es of suc
acyl gro Q are al kanoyl , %# s'a gﬁ BFOB éhgé Tor butyryl; aral kanoyl,

such as phenyl acetyl Aa_r'oyl , izuch rm:khﬂryﬂoyl axr tobhehyl ar yWbxyal kameyl ,

such as POA; i - i |_koxyc bony uch a

nmet hoxycar bonyl , et hoxycar bonyl}q;%b%q%%f%t lrélrochl grf'oet hlJ{oxy%a’r bon%f

(tert-butyl oxycarbonyl), 2-i¢ddsubstydartieshyby akal @Roxy@dﬁbbnyl NQzeh as
CBZ ("carbobenzoxy"), 5 4-neiRoxyupenzyhgxygar bopys, WRG?.%\%/ sgkphgpyl
such as Mr. Preferred am no- protectrve groups are BOC and r, and |
further note CBZ, Fnoc, benzylS ddRacetyl . The term "hydroxyl - prot ective}

group” i's also generakley 10 krowa ap@dnbel abes becgeQlps W@tﬁba@é@ syt abl e
for protecting a hydroxyl group from _chem ca react%ons but which can

easily be rempved after the JESAFEFaHFEN c%? PERYTORChas Bien SXPFFRA out

at other sites of the nol ecuwkichypcortasushogeoupsvay ethireeabmvefrenti oned
15 unsubstituted or substituted aryl.,; ajalky % regyﬂegé)fogp%toﬂgdsuch
furthernore al so al kyl groups. e nature an e size o

hydr oxyl -§? ot ecti ve groups |§‘=notmctrﬁ0tq€tfel G yERN t heyd ar sutRRBYedaagdai n

after the desired chem cal I’%GTdhOQ§ruﬁ§ﬁ5§ﬂl%tS&gL@ﬁcrﬁ@nglOggsngyhaVI ng
1-20, in particular 1-10 C atons are preferred. Exanples of |

hydr oxyl - prot ective groups asePStHSTER i8Y Bédzyl A pAfi tvr cb@AB oyl N/ |

p-t ol uenesul phonyl, tert- butw(Pémgi, avet yl Arbe@od-cand eirei/tozbutyb:bbeymg f
particul arly preferred 25 T \ngr heration of the conpounds of the fornula I
fromtheir functional derivatiVes I's effected - depending on the protective
group used>- for exanplad witHsstrofd adird9r xpgedi ently with TFA or
perchloric acid, but 30 alsoiw foh qthgr sstrong inorgani c acids, such as,
hydrochl oric acid or sul phuric acid, strong organic carboxylic acids, sPch
as trichloroacetic acid, or sul phonic acids, such as benzene- or

p-t ol uenesul phenite acird. The ipr eseoa;eNBf -BR; addiwhiienal tagrt adoenbei SLBS
possi bl e but not al ways necessar I | e i ert ven o BV fera ly,
organi ¢ solvents, for exanpl & cé’r/sboxy |cl%acr d u?ﬁh a§8 [§(§c

ethers, s3€h as tetrahydrofuﬂ-\a:n or-CleGManeOHamOafesbysueh asn@h/ﬁf:lonal

r213| ogenat ed hydrocarbons, suca%% gﬂr%f{'e%rtCi%t p,0 - 23 | 2 a MR
002 furthernore al so al cohols, as net harfol , et hanol or isopropanol,
and water. M xtures of the aboverrentr oned sol vents are furthernore |'
possible. TFA is preferably used ign exggss W thout addifiion Nf a furth
solvent, 5 and perchloric acid is ‘%r nQt he form of a ur® of acetr o

acid and 700 perchloric acid in ar Te reacti enper at urjes
for the cleavage are expediently bet bout 0 and about nd the
reaction is preferably carried out at bet@en 15 and 10 30 (roo‘gf'l
tenperature).

R? is H,



The groups BOC, OBut and Mr can preferably be cl eaved off, for exanpl e,CJ
with TFA in dichloronethane or with about 3 to 5N HCl in di oxane at 15-30,
-and the FMOC 15 group can be cleaved off with an approximtely 5 t? 3%@ d
solution of dinethylam ne, diethylamng pg piperidine in DVF at 15 3 2002
Protective groups which can be renoved by 20 hydrogenol ysis (faor exanple
CBZ, benzyl or the |iBeratiohSofAt hEYSHHEIKY lgr obp: f roffits ox&He@251 e
derivative) can be cl eaved ottHZ(f}gAIexanpl.szmgtt,reat et cubidr hydregen in
the presence of a catal yst (for g |l e a noble netal catal yst, such as
pal | adium 25 expediently on -GHs pé t, such as carbon). Suitable sol ventI's
for this reaction arerthose pentii oped, above in particular, for exanple,g
al cohol s, such as netpanol or et nal m de h as
hydrogenol sis is genérally &3“‘3 F But a?gtérrpgﬁét es be%avan apbdut ' 30
0 and 100 under pressures bet—@ﬁeﬂ. abo@ﬁzicafrd, 206CBaCH-FPef, er abifiyCat, 20- 30
and 1-10 bar. Hydrogenol ysi s_ﬁf 1&'@0@2&_059 Léﬁnggﬁs?ﬂ%ﬁe@fgjy for
or

exanple, on 5100 Pd/C in net hano amoni um formate (1 nstead i of

hydrogen) on Pd/ C in ¥et hanot#DVEOat, ZOC%Or 30~ Conporiids oF the:fornul a |

i i 28 MAR 2d02 - 24p N “le a@H V\Iﬁbc'h‘lnBl 120" T Gdtdib - 1N GER X iS
-CO or -C(R6)z-CO, and R, re as defined in C ai n [
pref er ablly’ be obtai ned by re%‘?l ﬁ§ (Fﬂi’r?p&gﬁdgrf?flptsh@aé’ ngé}‘fe‘%% !

conpounds of the fornula I110 lorthe catgoesindsr ofoyt he-dRF=ERFa |dtoupsis |

preferably C1, Br, | or are I
exanpl e, an acti vat ed ester, Qg%i/%ﬁ% %azo%1 éggg‘rsoﬁ ﬁEyFs I'u"gEonylngy "havi ng
1-6 C atons (preferabhy net hyBsuI parphghyty), oor ambesutlphorwhiioy havs ng

6-10 C atoms (preferably phepylyp@fiput@hy! subphonylpyy) . Thgjreactypn is
generally carried out in an itnert 15 solvent, in the presen e of an aci

bi nder, preferably an a: Lkal Fr#ERRFEAFHESSI doY dbr bdiare BR bi dbtFodmat e |or
an al kaI i ne earth netal hydrmgk,de cxar bma,t e NeIco, canpenake, onugb,mnot her

salt of a weak acid of the net a Be ear } al 6 ;
preferably of 20 potassium aﬁég{a ’cal:gp &;Egégs #ﬁ%&r’gddi ?Pgn' of .an
organi ¢ base such as triethyCanrhe, SdDmmm}'ta&(d))m, pyri di ne or qui nol i ne
or of an excess of thg am ne,gonp f the for -

al kyl ati on derivati vegof t he %or nﬁ?gﬂttpglrray%al sorBti)lJ avour arg e, 25°
Dependi ng¢®n the conditions useHbsthEUEEECt i o?F ti mMBANP het weA- seve@él ,i

m nutes and 14 days, the reagtigipterparature |sAbeto@een gpﬁﬁ)ole Mabe) y (p
and 150, usually between 20 and 130Q. 30 Swta%l e En nts age

exanpl e, hydrocarbons, such 58h e, NEP4 0| EHRRet hEPN Behzzen%ORto‘P{lené or
xyl ene; chlorinated hydr ocar bm0$,,A,such as trichl oroethyl ene,

1, 2-di chl or oet hane, cgépon tﬁgrgc Io%rl d%r c‘%'cg{)anoﬁr rgqueldé)ghéf)ﬁrgng&pg

al cohol s, such 35 as nethano anol 1'so
25 system which is unsubstltuted Oor mono-

25 5

or polysubstituted by Hal, A, Ar’,
COOR®, CN, N(R®),, NO,, Ar-CONH-CH, and/or
carbonyl oxygen selected from the group

consisting of
30 thiophene, tetrahydroguinoline, chroman,
pyrazole, isoxazole, pyridine,

benzodioxole or benzothiophene,

Hal is ¥, Cl, Br or I and
n is 0, 1 or 2; .
35 |
in Id R! is -C (=NH) -NH,, which can also be
monosubstituted by =COA, -CO-[C(R®)2]n-
Ar, -COOA, -OH or by a conventional

amino-protective group, !



’ |
10 15 20 2 8 MAR 200 n-butanol or tert-butanol; ethers, such as diethyl J
et her, diisopropyl ether, tetrahydrofuran (THy) or di oxane; glycol ether
-such as et hyl ene glycol nonomet hyl or nonoet hyl ether (nethylglyccﬂgﬁé |
et hyl gl ycol) or ethylene glycol dinethylqether (diglyne); ket oned 0% s
acetone or butanone; am des, such as acetam de, dinethylacetam de,

Nmet hyl pyrrol i done (NWP) or dinethylfornmam de (DVF); nitrites, such as
acetonitrile; sul phoxides, such ag di mhyl sul phoxide . _carbon ;

di sul phi de; carboxylic acids, suc /forml c acid or a etl ac®d; nitro |
conpounds, such as nitronet hane or nzene Dsters, as ethyl J
acetate, or mxtures of the solvent oned The startlng rials of
the formulae Il and |11l are generally knoﬁh Those which are n B,

however, can be prepared by nethods known per se. Conpounds of the fornula
| ~~N. inwhich RLis Hb-~Oi i | J ~~NOor NCH3 , Yis SO-, CO or

C00, and RZ and X areRas defiised, in Caim1, 25 can preferably be obtai ned
by reacting conpounds_ef the for unds he f In
the conpounds of the for mul a*fy ac cﬁ'e erlgsb][cyn%% Cﬁ A%r a réac%i’vely
modi fi ed GH group, such as, F@ﬁz@ﬂz@oarrpl e;CRaliedot i vat-é‘dizéféltié?t an or |

i m dazol i de or alkylsulphonylgﬁ;c@aﬁrng 1-6 C atons (preferably |
met hyl sul phonyl oxy), or arylsulphony oxy having 6-10 C atons (preferably
phenyl - or p-tolyl sul Bhonyl oiy) E % 8 MAR 2002 - 26 The reaction of the
compounds of the formyl a IV wst rmg@élfp@pndsoef tdeFoowy | a-3Hi-sHaFeber abl y
carried out in an inert solve W th dition of_ nd at
tenperatures as indicated abo@% “5 The g%?lhg Qﬁg ot t REFSF ful ae
IV and V B0 e general |y known-NilGtise GPORH -@Ce nmveCH(ﬁG@é@beHmo-be |
prepared by nethods krpown per se8010 CogBougO%ﬂofmt hg foEHuI a TN ~~N Q) in

which R' is ~ ~ or H and nd X are as I
defined in Claimi, A 1s alkyl having 1-20 C atoms in which

one or two CH; groups may be replaced by
O or S atoms or by =-CR®=CR®- groups

15 and/or 1-7 H atoms may be replaced by F,
Ar is naphthyl or phenyl which is
unsubstituted or mono-, di- or ;

trisubstituted by A, Ar’, OR®%, N(R%,, |
NO,, CN, Hal, NHCOA, NHCOAr’, NHSOA, '

20 NHSO,Ar’, COOR®, CON(R®),, CONHAr’, CORS,
COAr’, S(O)pA or S(O)nAr,
Ar’ is phenyl,
Het is a mono- or bicyclic heterocyclic ring

system which is unsubstituted or mono-
25 or polysubstituted by Hal, A, Ar’,
COOR®, CN, N(R®),, NO,, Ar-CONH-CH, and/or
carbonyl oxygen selected from the group

consisting of
thiophene, tetrahydrogquincline, chroman,

30 pyrazole, isoxazole, pyridine,
benzodioxole, benzothiophene or E
dibenzofuran,

Hal is F, Cl, Br or I and
n is 0, 1 oxr 2;

35



15 can preferably be obtained by reacting conpounds of the fornula Vi mﬁdh
conpounds of the fornmula V. The reaction of the conpounds of the fornula'Vl
W th conpounds of the forrmula V is preferably carried out in an inert !
sol vent and at tenperatures as indicated;g0_above. The starting net&MARQGE?
of the fornula VI are generally known Those which are novel, however, can
be prepared byhmé€hod® whi chigre xpbwHbeNtze. ?51€Hnpotdlls S She PBrnula
I in whi CQ- Rl is -C (=NH) -g%$%%%bfs@ﬁ&ﬁQémorb%/be-cbhai nedot[OMRING - |
correspondi ng cyano comnpound. e conyersi of _a gyano group ipto a

ami dino group 30 is carried &% bycg éﬁtiBﬁﬁmﬁPﬁ, g%r @xaﬁﬁPg?“ElO“a |
hydr oxyl am ne and subsequent amgcddcpireneaft itviee gicmedr oxam di ne Wit h hydroben
in the presence of a catalyst, such as, for exanple, Pd/C. To prepare an.

am dine of"the formula | (RL - -C (=NH) 35 NHZ)( amoni a can,al so be added
onto a nitrite of the 2 8 MAR 2¢Q2 - N7 formula | (l{}\éﬁ(l) The

addition is preferably carried out \@r al stages by a procyEdure in
itrite is convert ith HaS into

whi ch, in a manner known per se, a)
a thioam de, which is converted with an | kyl ati ng agent, fo anpl e
CH3I, into the corresponding S-al kyl -i m dothi oester, which in tUrA react'fs
with NH3 to give the amdine, b) the nitrite is ; converted with an l
al cohol, for exanple ethanol, in the | presence of HCL into the !
correspondi ng i m doesfer, ands1#+this is treated with amonia, or c) the
nitrite is reacted wi R |ithiiem Bi,s(tdyidRia1MEl,l YA de g t los,preduct is
then hydrol ysed. Furthernore, it _is passible ert _a compound of 15
the formula | into another c&‘?'ﬁéﬁf@f'oféfﬂ‘%9o%?§5¥e%y°ﬁo§€%$% E;’ one or
nore radit@l s Rl, R2, RR3,[sR&)and/ & oRS5A,nto one or nore radicals R, R2,,
R3, R9 and/or R5, for yexanplq by e ingCBi_t’ro_cg_[ZQ_ ,(fpéﬂze)@ﬁrpbg_py ,
hydr ogenati on over Raney nickél or Pd/carbon’in ar =nert ‘sol vent, sugh
as methanol or ethanol) to amChe~grotpd-CGerer s—¥BROhe hMHI Gy SOPR tor |
example with acetic acid or wg-hoNaOtkQEoKRH {duwaicer,, water-THF or wat er
25 di oxane at tenperatures between 0 and_100. IE is furthernore possible to
acyl ate free anino grdups ini& 6@926naF§oﬁnﬁﬁeF frth an acyl chloride or
acid anhydside or to & kyl at@sw 4bkah wasubsii La2ed ®ra86msuhist i whttetl al kyl

hal i de, expediently in an inert salvent,~suc ichl r o HF,
and/or in the presence of a l536r\’s(?e,oorsutg'ﬁcg acsﬁzt rgf}e%ﬁdam 2}5;%??%6 ??g?ﬁe}gi at
t enper at ures between -60 and 0+3@r j S35apomasecdf blie fERMARK -1 6xAUDE |
converted into the associatedpoidl addi t Qi Al thay e an A bd ff Ee,xam?l e

by reaction of equivalent anpunts of the base and the acid in an’inert

sol vent, such as ethaddl, and§ . SiaREdUEnt KBporBReBRL AcFBEchhi chSgi vei
2 8 MAR 2002 - 2a _ physi ol ogirgaldst iaanept abl ersal tromse, par tdicul arby -
suitable for this reaction. Thus, .it ..s.possible,to use inQrgani ci ds,
for exanpl e sul phuric acid, -rl’l-;lrtlrglu(?smé:é‘llt(%dsh?éfr ofal izgr aci ds, ’St%:ﬁR??
hydrochl oric acid or 5 hydro®Cami cCHei diaphodptePic DMHEAT 'SUCHEEDA,
ort hophosphoric acid, sul phagjgid;agci d.coirst UrdderHPLe ebg@nie , acidt®, in
particul ar aliphatic, alicyclic, ‘araliphati¢, aromatic or hetefocyclic
nono- or pol ybasi c carboxyi i &ops'dlrpt'?o@@AoPrséﬁBhu@Fc acids, for " 10
exanple fogmc acid, agetic ag g;hemngi onic acid, pivalic acid,

di et hyl acetic acid, rrg{e?ni c acid, succinic aci déﬁgi rrgl ic acid, . .fumaric
acid, malefic acid, |d&%ic acid,? tWTATi F RIGYCHAFi BELEFACYELLFi €286 d,
gl uconic acid, ascorbic acid,systeot i vhiéchciids bhsubshitcotiedi coracmbno-
met hane- or et hanesul phonic id, L syl ni Ci '

2- hydr oxyet hanesul phoni ¢ aci gﬁl ' gg%gg\rl]nlggtiylﬁg%?c é% [ d,}gapl-'t ol tenedd] phoni ¢
aci d, napht hal ene- nono- or - &QAR ph&Nirc NA& tlsr ¥k /| PurASNHpHLr e ddeird.

Salts withophysiol ogi cally unacaeabl §xygen selected from the group
consisting of ;

thiophene, tetrahydroquinoline, chroman,

pyrazole, isoxazole, pyridine,

benzodioxole, benzothiophene or
35 di»enzofuran,



20 acids, for exanple picrates, can be used for isolation t and/or '
purification of the conpounds of the fornula |I. On the other hand, |
conpounds of the formula | can be converted with bases (for exanpl e sodium
hydroxi de, 25 potassi um hydroxi de, sodi gy carbonate or potassiunﬂ&bMHbHﬁle)
into the corresponding netal, in particular alkal]i netal or alkaline earth
nmetal salts or into tad ' cdir dsp&idi RF & oniddifi salts. 30 Owing to their
nol ecul ar structure, the conqpoyndg @fr tye formula | according to the |
invention can be chiral and can consequently be present in various '
enantionmeric i fornms. They may therefore be present in racemc or in |

optically actiyvedorm! ' 35ig nced{=imhaitracedtictal @A vi ALssf t Re

racenat es andflor t he stereoi soners oit%ﬁga s according to the , '

i nventi onSmay differ, it. mSPHEHEIIENIE t& use the ; enantioners. In

t hese cases, the end product or even i 2 8 MAR 2002 - 29 the

internmedi ates may be separated into enﬂntioneric i conpoundM.usi ng cheni ca
or physical neans known to the Ir{yegﬁﬁm‘g(i lled in them\r(,} oOthey may
even be enpl oyed as such in the syntResig. 5 In Phe case o cemi c, ami nes,
di astereoners are formed fromthe mN by reaction with an ically]
active separating agent. Suitable separatOng agents are, for e | e, !

optically active acids, such as the R and 10 S-forns of tartaric acid, .

di acetyltartaric acid, dibenzoyltartaric acid, nmandelic acid, malic acid,
lactic acid, suitablegdN-protggtgd am no acids (for exanple N-benzoyl proline
or N-benzenesul phonyl proline) or_the variqus.optigcally ive_

canphor sul phoni ¢ acidgg 15 AFEh#%haf@ﬁﬁﬁﬁﬁ%gléep%?étié%%%?uthecgﬁgﬁﬁﬁoners
can al soqhe advantageously cacrj@hrayt w tHCH:Hetai d of-C&#aCBpis%al | yPhctive
separating agent (for exanple gLethgbenzoylphenylglycine, cel | ul ose i
triacetate or other carbohydrg e derivatives or chiral derivatized 20 |
met hacryl at e pol yner srRf nmobi isz8doonAsilica gel). Solvents which are '
suitable for this pur pose argsaqﬂﬁﬁg§:or_@bcphokﬁg_sgLyenKnﬁFKHufeer,such

as, for exanple, hexahe/isopropano Jacetonitrile r exqmﬁ# N Re_ratio
82:15:3. 25 The invention fur?ﬁeTnDrTé:}ﬁﬂ"G\fﬁi?aes Ttﬂ%&gs'e of % é:@r?tﬁo nds of

t he fornuig | and/or their physi gtogcgatbgraceapt-al9¢ salts for the
preparation of pharmaceutical for IatLegs,okn_EgrLicular by a non-chem cal

route. 30 For this pufpose, tffey>Can’be-brodght 1ht'o a suitabl e dosage form
together with at |easta one sdbidalthum@VﬁfahdloﬁoséhiaFPGEid”baVPF@E 04
auxiliary, and if appropriat%ié1dgnquém%ﬁ§nbygﬁgg Obe MREPlAUEHhBY ' |
active compounds. 35 The invention furthernore provi eg ﬁﬂﬁgqacggé%%gl ,
formul ati ons conprising at | éas©foné cA¥PBINdC8f PHe Tofm | &nd/Oof one

of - its physiologically accepirablsr i1-SAIH satoms ridy ke 20epbadsd by F,

Ar is naphthyl or phenyl which is
unsubstituted or mono-, di- or |
trisubstituted by A, Ar’, OR%, N(R®) |
NO,, CN, Hal, NHCOA, NHCOAr’, NHSO2A, !

25 NHSO,Ar’, COOR®, CON(R®)z, CONHAr’, COR®, |
COAr’, S(0)pA or S(O)npAr,
Ar’ is phenyl,
Het is a mono- or bicyclic heterocyclic ring

30 or polysubstituted by Hal, A, Ar’,
COOR®, CN, N(R®),, NO;, Ar-CONH-CH; and/or
carbonyl oxygen selected from the group

system which 1is unsubstituted or mono- '

consisting of
thiophene, tetrahydroquinoline, chroman, :

35 pyvrazole, iscxazole, pyridine, |



35 - 30 2 8 MAR 200Z These fornul ati ons can be used as nedi canents in ;
human or veterinary nedicine. Possible carriers are organic or inorgani C
-subst ances which are suitable for enteral (for exanple oral), parefﬁﬁﬁb or
topi cal adm nistration and do not react. wi+h the novel corrpounds 02
exanpl e water, vegetable oils, benzyl alcohols, alkylene glycols,
pol yet hyl ene gl ycols, gl ycercklertzrqcb}@tcelt% gel atble@@Otéki-@Wg"lWTﬁ at es, ®Fuch as
| actose or starch, magnesi um$healAsrdfl ¢ and petroleumjelly. Tabl et s}
pills, coated tablets capsules powders, granules syrups, juices or drbps
are used, in particul a'la for lcFref &}m rﬁrstctratﬁ Gihd suppositories are usedl
for rect al adm ni stratg on, salguitg,ons,opreferably oily or aqueous sol uti ohs
and furthernore suspensions, enulsions or inplants are used for parenteral
adm ni stration, and ointnents, creans or powlders are used for topical

adm ni strati orTheTheompuehdsomfomtds fammalao beahgopllisd zehe alsctatrlte'ng
resulting 1YoRJd.SAES £80 PhelRClhr LA RGP £re [ OEnLRR: BECRALALAY Of
injection formu at| ons. e Torml ns rrentl oned can be ste |I andf or
conpri se auxi byarmehodsicknayn| peti csé*rt sSuph edé6r S \AescBriken | F%ertsleand/ or

wetting agents,; {pysidd e¥§®r5€k5§l pler imf{Mengiaadkhe wmts CsRERSSUS €, )
buf f er substances dyestu

s, flavour|ngs and/ or sever further active
conpoundsi 0t orlouBefsiNe Yoe H?tﬁﬁl’lénw"i%’% ﬁggaipp,écg q %P&snul a |
and their phygole@giaald ycresept o] £ sebt:g -Chllehe- Hé”ﬁll.ég‘edsﬁ:ﬂltt@@ﬁtatl ng
and preventin ronboenbol i ¢ _di sor such _as .t hronbosi al
i nfarction, %t“éf b3 cPéfF §|C§‘i nf“lra Bﬁs e S"dlo&yc,:o %Jgﬁ:h%g% ? lh
rest enosi s af teere armpwopl asdysamdabﬂaud'oaatnltﬁ i ezcionensentooneli. s In ,
purpose, the ANEeScAZERL I NG o ddie LAYER! 1L atﬁollﬁugl Jry - r gy abl y
admi ni stered in dosages of befween about 1 an : Zt cu ar - 31
- 2 8 MARI200245ct Reén BeBRECRBO MREFRr Jdbsﬁlé’é‘eunii?taﬂae W | P IFsade i s
preferably betwaan ahout 0.02 and 10 ng/ kg of body i weight. However, the
specific dose for each patient depends on the nost diverse factors, for !
exanple on the 5 activity of the specific conpound enpl oyed, on the age,
body wei ght, gemedatisédl etht haardth nsematetr kil s onahhe ladm be s tfioatiedn t| ne
and route, ancl on t rate of Cr g4jQn di n at| an
severity of t hé' parJ‘thcleE‘]dul ar dltsr%)a(“se%tho ma&ﬁﬁ tﬁ‘%rt!tahtersgqgtE % f(}% Qhe 10
admi ni strafi orrda-tpraf arixethraAlut epper ammedsa het gi nabetledarﬁdrheleel rtl@el ow
are given in GiJd dhe SQdaMdg Sxaml e rmeustomary wor k- up” neans: wat er
is added, if necessary, the pHis brought 15 to val ues of between 2 and|10,
if necessary, depending ' on the structure of the end product, the m xture
IS extracted wWdnpaidyd actetake fyrndilchl Dr eamt hﬂf&eﬁé)ﬂprganio(btlahaﬁet i$
separat ed of o L Pl godum sy RNAIE, 206 exapocaled and Ehgnr ggledue is
purified by2 homaora over I'ca /or cr stall rzati on.
val ues ar @3f orofsi theargefunabbonal pl‘tth@-VBeltJhyElS a@efLateMemﬁaﬁolwgm al\/ass
spectronetry (M)volElsiiRd estr fdég@gl Sigald M+ 25 FAB (fast atom
bonmbar dnent ) (M+|—’\lf)o+|-:5{S Er>?<c'}arrpl e}WP m 031t thglzonyl chloride and 1 m of
are added to 30 a solution of 10.0 g of 4-(5-nethyl-1, 2, 4-oxadi azol - ’
yl ) benzoi ¢ acimkd e i msﬂHrtIlegJemfatem%lS&m WHJrON the he@tle@lwier roe:fl Ux

f 5 h |
b5 ey 1 e e e pabf ) BRRS S, WD o the r 9 50T K BRERHe

reacti on #0th théBSerGugaofI buter t ibateaycathomyd popemazienefree 1&Mimo of

?Lf[" gLngt hang, &ndk 48,8001 t§16L0Y! aBLALaThVESr rakEERaG HE! PP MUK UP.

4-[ 4- (5- et hy|aHNQ, andkadi dusiroxyll ) EALBst | Piisdesabie: 1tkaspoxliate, FAB
| 373. 2 &R Z0035r- 32 HThaHBOCwaheup is ebaaved ©bf awsimg a4:|8nHC]-r_ in

di oxane. . : . .
carry an amino-protective group, 1in particular those

35 which, instead of an HN group, carry an R’-N group, in
which R’ 1s an amino-protective group, and/or those
which, instead of the H atom of a hydroxyl group, carry °
a hydroxyl-protective group, for example those which
correspond to the formula I but, instead of a -COOH



A solution of 100 ng of the resulting [4-(5-nmethyl- ' |

[ 1, 2, 4] oxadi azol - 3-yl ) phenyl | pi pFrazi n-1-yl met hanone * ("A") and 120 ny

-6- chl or onapht hal ene- 2- sul phonyl 5 chloride in 5 m of dlchloronetgpggmkqﬂ
adm xed with 400 ng of 4-dinethyl am nopykiydi.ne on pol ystyrene,

m xture is stirred at roomtenperature for 18 hours. Filtration and renoval
of the solveanyuﬂﬁscarry a group -COOR”, in which R” is a hydroxyl-

[ 4(6- chl or onapifdialen: 1ﬂhonyl)plperazm 1-yl]1[4-(5 10 |
nethyl[l 2, 4]oxad|azol 3- y“éUPen ] met hanone, FAB 497. Sim rIy, r%acti'n
of "A" with 43 d .8 yl BHESFLRES gi vBLSqs inc t T
[4-(4- b|phenybﬁaﬂﬂdﬁaﬂaﬂdémiwﬂfﬂwéelwyiiﬁ4céﬁmﬁdnﬁ¢dvéiéé®xadtazmhe3 yF)p
henyl ] met hsmone wth 2- ht hy lsuol pr!aon n(cl;sl ori de gi ves

[ 4- ( 2- napht hyl &ﬁ%?c?r%ﬂ%lﬁ“% r? “]Ff/"zl‘

met hyl [ 1, 2, 4] oxadi azol - 3- yI)phenyI]nethanone mnth 4- propyl phenyl sul phonyl
chiori de givesnld-{deps &9&#? gnyes uphopybupLpel 82 kol | 1§ 4ekZectea,

met hyl [ 1, 2, 4]oxad|azo eny ) net hanone;

2 phenyIVInyI rph@ﬁ@ml rorl e@§§1ng the cyano compounds with |
[4-(2- pheny|medﬁﬁﬁjﬁaﬁbﬂéFﬂéﬁﬁazkéaétibh[4mh&m phosgene, dialkyl |
met hyl [ 1, 2 4) oxadi azol - 3-yl) ng nmet %@fone th NN’ !
3-ni tro- 41 Bhi GFGIRSNALE Iphoﬁ?* i or | A_+FFY grmlc ester, A
[4-(3-nitro- 4-@Hhﬁfr@ﬁhﬁﬂy‘dﬁdzwm)d:) @Eieariaziantydride.

yl ][ 4-(5-methyl (1, 2, 4) oxadi azol - 3-yl ) phenyl ] met hanone; w th

2-ni tro-4- met hoxyphenyl sul phonyl chloride gives 35

[4-(2-nitro- 4ﬂnﬂkk&yphbﬂylspbph@h&b)pﬁp@raﬁﬁ#ﬂgﬂ%[4?(5iﬁenhytél 20¢)oxam

azol - 3-yl ) phenyl fr%eg dyanone; rwtteatgdt Ui BRANKE WA Oh¥8dps kot
4- tonIsnghon pi perazin-1-yl [. 4

5- et hyl j 122, HeoRdf et -3 vihe rﬂﬁ&@?%%@h% okBe star§ing matgripR-2862 with
decylsulphonykﬂgﬂ éﬁ%t@ﬂv@sgro(fs present differ from one another,

[ 4- (decylsulphonyl i perazin th 1 4 3 yI)phenyI]
met hanone; 5 wit i Ioer ﬁ \?/efL dJ.Zf Jeof(ecdtlve

[4-(benzy|su|phonyl)pipera2|n 1- yI][4 (5- nethyl
[1, 2, 4] oxadi a »h
ni tro-6- et ﬁﬂiebenzy%?"sul %’%}%P‘ﬂ‘%nh‘é"‘ ng:oVMpt s generally known

1've

i ,
4-(3-nitee- 6@@%%@@%@%@@@%@% guitable for protecting |
[

4- (5- et hy| ﬂlﬂocaqf}lgﬁxaghaéﬁlm% yéﬂ&kxenykbﬂetd}emrtel Weédctions but |
|chIorophenyIsu chl oride gives

']
3|(;3 3- di chl dFopHensAsufpRdbhYI Phi & &2ied 1a%€]f[4%%ené?ﬁ%ﬁﬁ? Shefdfad; ag’ol
3

4-
phenyl | metearaine mabhbkéhdpahtmeqphﬁnylaw|ﬂmmq% chlersi def githes
4 14'd'Cm‘%&%ﬁgﬂ?@§L”f§EHngp'QSéﬁz'Qi&ﬁgg][ére, in particular,

25 unsubstituted or substituted acyl, aryl, aralkoxymethyl

3-
[
y
2
[
3-y
[4-(
or aralkyl groups. Since the amino-protective groups
are removed after the desired reaction (or reaction l
sequence), their nature and size 1is otherwise not
critical; however, those having 1-20, in particular 1-8
30 C atoms are preferred. The term “acyl group” is to be
interpreted in the broadest sense in connection with
the present process. It includes acyl groups derived
from aliphatic, araliphatic, aromatic or heterocyclic

carboxylic acids or sulphonic acids, and in particular

35 alkoxycarbonyl, aryloxycarbonyl and, above all,
aralkoxycarbonyl groups. Examples of such acyl groups
are alkanoyl, such as acetyl, propionyl or butyryl;
aralkanoyl, such as phenylacetyl; aroyl, such as
benzoyl or toluyl; aryloxyalkanoyl, such as POA;



20 (5-methyl [1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; wi th phenylsulphonyl,
chl oride gives [4 (phenyl sul phonyl) pi perazi n-~-yl ][ 4-(5-nmet hyl |
-[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; 25 with 3- bronDphenyIsquQ%q%A

chl ori de gives “002

[ 4- ( 3- br onophenyl sul phonyl ) pi per azi n- 1- ny[4 (5nmethyl [ 1, 2, 4] oxadi azol - 3-yl)
phenyl ] met hanéa&ox3GawPeny3, 4- d|neﬁﬁ6¥yphenyl%%lphonymeéhPEVFéébQPVés
[4-(3,9- d'”EtQQﬁﬁ&g%ﬁfb%H @honylkpg QL%%hﬂhioroethoxycarbonyl BOC |
yl ][ 4-(5-nmethyl [ 4%oxa i azol - 3- enxﬂ%yethanone g th l
4- acet ami do- 3-(&RF&TE Xﬁ?ﬁgﬁﬁﬁﬁSHy&)cm%N% nyl aralkyl-

[ 4- |(jg[ ac?t am dﬁ‘ aaebbawphenyéﬁuliuphonyds) ﬁ' pecazi nh (“carbobenzox%”)zboz !
1- 4- (5- et , 4] oxadi_ azo met +
527 b inl o T kg thogy ReRE TR R ar oty ts e T A Sl nonds Do UER 2

[ 9- (4-chl oro Mt5 dipmﬁbylrpweraydm—mmgdqmwemupsl q:te}[ao%anethyr[l 2, 4]

di | - I h | S hi d
L4 (3 tolyl s B RoA T Drerae) SETry TLS. (Eoregwahtl BRapyy el oride grves

methyl [ 1, 2 4]oxad|azol 3- yI)phenyI]nethanone 10 with

2- et hoxy- 5- Tobay LS ELRDRYLE £DL6Ct dpe Ob¥BSD” s also generally !
[ 4-(2- met hoxy-5-neth su honyl erazin- l
yI 11 4- (5-hEt hiRerny, 51’5 3%91 )HE@E?P] ndihShofFe 15uditaklie for

3- chl or opheny bsultpkaing thydnb&gm\gﬁbup from chemical reactions but
[ 4-(3-chl orophenyl. ulphon

methyl [ 1, 2, 4]oxé azt >ﬁ%plpﬁ;??%@Phgéo%g%%ﬁtﬁp ?%Rh x@pﬁeﬁyﬁgﬁthony

chl ori de g|vege2©tlon has been carried out at other sites of the

[ 4- (4- met hoxypheryl.syl. pmagyi%m pf‘sﬁﬁﬂ{ ”ﬁég*ﬂkk[ le abodefteA¥20hadol -3-y

| ) phenyl ] net hanone; wth I eny orl e gives |
[ 4- ( 2-t hi Ehy| SBEYRSAYEYSESer & nsxeb?rql[mres} 25ryl aralkyl or acyl
methyl [ 1, 2, 4] &@@b@;maﬁi ykmehﬁayhbﬁst faaw&amyi hgéo@bhoromf@nubﬁukehOAyl

chl ori de glves 4 chlorop en azjn
met hyl [ 1, 2, 4] 6% |S§Z§|f h ﬂgg gi P%%ectlve fUﬁps is not

crltlcal, since they are removed again after the
desired chemical reaction or reaction sequence; groups
20 having 1-20, in particular 1-10 C atoms are preferred.

Examples of hydroxyl-protective groups are, inter alia,

benzyl, p-nitrobenzoyl, p=-toluenesulphonyl, 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 effected - depending on |
the protective group used - for example with strong ’
acids, expediently with TFA or perchloric acid, but
30 also with other strong inorganic acids, such as
hydrochloric acid or sulphuric acid, strong organic
carboxylic acids, such as trichloroacetic acid, or

sulphonic acids, such as benzene- or p-toluenesulphonic
acid. The presence of an additional inert solvent is
35 possible but not always necessary. Suitable inert
solvents are, preferably, organic solvents, for example
carboxylic acids, such as acetic acid, ethers, such as
tetrahydrofuran or diexane, amides, such as DMF, |
halogenated hydrocarbons, such as dichloromethane, or I



wi th isopropyl sul phonyl chloride gives [
[4-(isopropy|su|phonyl)piperazin-l-yl][9-(5 |
‘met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; 35 with 8- quinolyls%ufhony
chloride gives [4-(8-quinolylsul phonyl)pigerazin-1-yl][4-(5 MAR
met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl | net hanone; with 4-nitrophenyl sul phonyl
chl ori de g|ve§urtheg@ore also alcohols, such as methanol, ethanol or

[ 4-(4- mtrophg%&a%b@mnyl ) Peragsn; 1M)[|xH19e@5Qﬁt hmhé 1agoébﬁéa€haaeb 3 yl)

henyl ] met hanone; 2 R 2002 | with 3- met hox en ny
ghlo¥|Le glve§o§vents are furthermore p0551gle TFA %% ¥e%ergb9

[ 9- (3-chl oro @seat hoxyehesyt suliphony! )qudies von notyla] [#Zudf thewet bylirént, 4] OJ&ad

i azol - 3-yl en none 4-acet am dophenyl sul phony | ori de gives
L et BB8 BRI At 35 e Ry R e SEOD i £RULE 6
(5-methyl [ 1, Za¢pmxadmmmﬁ &h@l7@%epqr¢htohanoae1dmum1a ratio of 9:1.

2,2,5,7, 8- pentanet hyl ?{?gﬁn Qéﬂﬁ%g#{ﬁﬁg%mmyk? dend! V&S eavage are

[4(225'78pmﬂmm roman-

pi perazi n- 1- y?FP@deﬁnﬁéﬂhypfiwéeﬂ]d%%@ﬂazdl §n9l)a%%@ﬁyWQQmﬂhéﬁﬁhethﬁnth

E:Zrn(ahor-ﬁo yllsala}amq:&yﬂh i3£1| red@rabies ca:TJj'J[czd(gutz:o at between 15 and '
canphoy - yl sul phony p|pera2|n i-y

met hyl [ 1, %64]%Qadﬁ§?8p FSPPERENYE]) met hanone: wit h

5- (1- et hyl - 5- trlfluoronethyl 3--pyrazol yl) -2t hi enyl sul phonyl chloride

4-[ 5- t t I I
'?Ih:lgﬁyl(sul[ ph(()#ygep#} rpgsz édéi- %?ﬁe%gg M% %%% oxzziaﬁpsléﬁo?e3 F)apﬁgnyl ] me
t hanone: mnth02f5(ﬁQﬁneK@phéﬁylydtbhdﬁyi chldnm@éqmomaxhane or with
[4-(2,5-dichl gpophenyl syl @,Non?dl) pmea%xan% yaltl[f'539% and the FMOC

(5-nmethyl[1, 2, 4] oxadi azol - henyl | met hanone; wt
2,4,6-tri thﬁlrﬁﬁ@nﬂaé”ulb@néﬁ-ﬁa"(ﬁﬂ SHfifdeviilvean approximately 5 to 50%

[4 (2,4,6- tr'E%Hﬂlh@%enyfS@h&@@%&hbﬂh@@ﬁazdﬂeﬁhﬁlamlne or plﬁerldlne
yl ][ 4-(5- nethyl[l , 4] oxadi_azol - 3-yl ) phenyl ] met hanone: 35 wt

2 met hyl sul phoRy P ﬁ&l “phonyl chl oride gives

[ 4- ( 2- met hyl sul phonyl phenyl sul phonyl ) pi perazi n-1

y|][4-(5-nEth%&k{e%tikgx~d|€g&4§§-yl%BQEHyI]qgﬁhanogg. removed by

20 hydrogenolysis (for example CBZ, benzyl or the

|
|

liberation of the amidino group from its oxadiazole

derivative) can be cleaved off, for example, by
treatment with hydrogen in the presence of a catalyst
(for example a noble metal catalyst, such as palladium,

25 expediently on a support, such as carbon). Suitable
solvents for this reaction are those mentioned above,
in particular, for example, alcohols, such as methanol
or ethanol, or amides, such as DMF. The hydrogenoclysis
is generally carried out at temperatures between about

30 0 and 100° under pressures between about 1 and 200 bar,
preferably at 20-30° and 1-10 bar. Hydrogenolysis of
the CBZ group is effected readily, for example, on 5-
10% Pd/C in methanol or with ammonium formate (instead
of hydrogen) on Pd/C in methanol/DMF at 20-30°

35
Compounds of the formula I



2 8 MAR 2002 - 36 w th 5-benzam donet hyl - 2-t hi enyl sul phonyl chl ori de gi¢es
[ 4- (5- benzam donet hyl - 2-t hi enyl sul phonyl ) pi perazin-1-yl][4-(5-methyl [1, 2/4]
-oxadi azol -3-yl) 5 phenyl]nethanone: w th methyl sul phonyl chloride gwag 2002l
4- (met hyl sul phonyl ) piperazin-1-yl ] _[ g-_( 5- et hyl

[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone: f wth

1, 3-di net hyl - 5- chl or o- 4- pyrazol yl ul y]. chloride gi v{ /N‘O
[4-(1, 3-di met Ryl 3Gl @ro14- pyrazol yI'gul ponyl ) or es\<, !
piperazin-I-yI][4-(5-nethyI[1,2,4]OXﬁﬁj ol -3-yl) 15 phenyIN hanone: mjth
3, 5-di net hyl - 4-i soxazol yl sul phonyl chl ori gi ves CH

[ 4- (3, 5-di net hyl -4-isoxazol yl sul phonyl ) pi pérazin 3
1-yl]1[4-(5-nmethyl[1, 2, 4] oxadi azol - 3-yl ) 20 phenyl ] met hanone; with
4- br ono- 2- et hyl phenyl sul phonyl chl ori de gi ves

[ 9- (4- br onp- 2Xet hylishe®p-s WrpheR®) pt@@r azi n- 1

y1 104 (5 met gt o2, o azol 291 ) pherdd B heneni 25 W

1- napht hyl sul phony | ori de gives .

[ 4- (1- napht hylcaml prrefiprasilyeter idptiaingqd 4y sreacting compounds of the
met hyl [ 1, 25 4] @xahaz0lr13wilvhp hempduiRishaongie ForMdla 111.

5-di nmet hyl am no- 1- napht hyl sul phonyl chl ori de gives

[ 4- (5-di met hyl am no- 1- napht hyl sul phonyl ) pi perazin

1-yl ][ 4- (5- netthy| fHe 2cédhpwaddazad £ 3tie) dramulla nEIDana@neis 3preifelrably
3, 4-di fl uorophenyl sul phonyl chlorjde giye Lo

[4-(3, 4-difl ugﬁdph%lrjfyl is]uP%h@nyﬁap‘%tgl&%iﬁyn@i?iﬂfﬁ OH group, such as,
(5- et hyl [ 1, 2, f4frox edempdk, 3- §h) phehivabed hgwter, i agd t Hmidazolide or

4-tert-bufyl phanyhswiphwisB) orhdeighves-¢ 2 @ MR #Q0T +(p3éferably ,
methylsulphonyloxy), or arylsulphonyloxy having 6-10 C E

atoms (preferably phenyl- or p-tolylsulphonyloxy).

The reaction 1is generally carried out in an inert

15 solvent, in the presence of an acid binder, preferably
an alkali metal hydroxide, carbonate or bicarbonate or
an alkaline earth metal hydroxide, carbonate or i
bicarbonate, or of another salt of a weak acid of the
alkali metals or alkaline earth metals, preferably of

20 potassium, sodium, calcium or caesium. The addition of
an organic base such as triethylamine, dimethylaniline,
pyridine or gquinoline or of an excess of the amine f
component of the formula II or of the alkylation
derivative of the formula III may also be favourable.

25 Depending on the conditions used, the reaction time is
between several minutes and 14 days, the reaction
temperature 1is between approximately 0° and 150°,
usually between 20° and 130°.

30 Suitable inert solvents are, for example, hydrocarbons,

such as hexane, petroleum ether, benzene, toluene or
Xylene; chlorinated hydrocarbons, such as
trichlorocethylene, 1,2-dichloroethane, carbon tetra-
chloride, chloroform or -dichloromethane; alcohols, such
35 as methanol, ethanol, iscopropanol, n-propanol,



[4-(4-tert-buty|phenylsulphonyl)piperazin-l-yl][4(5-nethyl[1,2,4]oxadiaz4l-
3-yl ) phenyl ] net hanone; w th 4-ethyl phenyl sul phonyl chloride gives 5 ,

‘[ 4- (4- et hyl phenyl sul phonyl ) pi perazin-1-yl] (4-(5nmethyl [1, 2, 4] oxadi azol - 3-yl)
phenyl ] met hanone; with 9-(1, 1-di et hyl pregyl) phenyl sul phonyl chl o2 i8cddAR9Re s
10 [4-(4-(1, 1-di net hyl propyl ) phenyl sul phonyl) _

pi per azi n- 1- yPpaLesodet RY| [ teZtabekadcazol e3DPQEF phélEh] nBfhafeREPYRi th
4-i sopropyl pherplsy!l prandopgrl dastiares letrahydrofuran (THF) or
[ 4- (4-1 sopropyl phenyl sul oqgl)piggrazin-lf %ﬁ[4 5- met I[%i2,4é?xad&azoﬂ-3
-yl ) phenyl ] neCHEXGRE widhYaRh i FEGSESmet en§fsul Thi 8HY88Lgi ves
[ 4- (4-tzifl uomerimeythghenybsul pheapexhiyper azkhet- | (@@thylglycol or f

yl][4-(5-nmethyl [1,.2,.4] oxadi azal - 3- yl ] one;.w

3-nitro-4- t%ﬁ%ﬁﬁg&yk$§3phoﬁ§l cﬁ%g&?ggggivggyggﬂ dlthHyl ether

[ 9-(3-ni tro-4-(dBgymeheny lsatiqiemy| ) pupkr agisn- Bcetone or butanone;

yl1[4- (5 met hihlihes, 4] oxadh azaly 3- ybd PARNNL] MeIAAMY 1 A tiridte,  N-

4- pent yl phenyl sul phonyl chl oride gives ! _ i

[ 4- (4- pent y| pREeFIYIRYEESAHACHEper @M M- 1-94 | [dinerBy hiPranide ox ABME2 o - 3yl

%zh?zylbl [fet hﬁ&q&g;nl%%ﬁvw Hlicﬂ_- T yb[@@@?ﬂi&lﬂi%@(?gyéuEﬂslh@iid@s gi \Rfch  as |
-(4-bu phenyl s ony i.perazin-1- - : C

met hyl [1,%43 4] Sty 3#?%‘&%&%? met Hﬁ%h&;’ wi t}pTPon  disulphide;

3- chl or 0- 4- netchybplxkeniyilcs 1d gy | sobhorisdef gimvies 86id or acetic acid;

[ 4- (3-chl oro-4-.net hy e | p | LRI perazin: : )

yl ][ 4-(5-nmet h)?’llﬁ,oz,ézﬂq‘l(‘]%(acﬂlcgézj’ol Q‘gé‘% %a%hgﬁy‘ﬁzdrrrre[}tt#zfr{)oenec?r n2t§oﬁﬁﬁz§882 - 38

Exanpl e 2 A s@lstieiren oSutb0 ag 0¢Ebyl acetate, or mixtures of the :

[ 4- (6- chl or onaphtRalrengwdsulaReny! ) pi perazin-1-yl ] (4-(5-nethyl [1, 2, 4] oxadi a

zol 5 3-yl)phenyl]methanone in 5 m of nethanol is adm xed with 100 ng of

Raney nickel and a drop of acetic acid and hydrogenated to conpl etion at:

at nospheri c press W€ Aiithd oRatéeladsabdr cheCafatnsia@nd ISkt IBr ere
erazin_10

renoved, giving 4-[4-(6-chloro ht hal.ene- 2- sul phonyl ) pi

1 Car bony ! ] be BRI P ST T &1 1 ATTSL | RePEBREoURAS B8 ow
are obtai ned foreparea iyt ertdroa sdkmiorat ipees de.st ed under Exanple 1 15

4-[ 4- (4- bi phenyl yl sul phonyl ) pi perazi n- 1- car bonyl ] benzam di ne, acetate, FAB
449; 4-[4-62-naphthy|su|phonyl) i perazin-1-carbonyl ] benzan di ne, acetate,

El 405 (M- IQepoupdssofa-theofpgsiveiyisul phonyl ) pi perazin-1

)
i

i
!
[
|

N‘ { N\ )
in which R! is {\(/ O or \(/ o
HN N={
CH,

o

Y is S02, CO or COOC,
and R®° and X are as defined in Claim 1,

25 can preferably be obtained by reacting compounds of the
formula IV with compounds of the formula V.

In the compounds of the formula IV L is preferably Cil,
Br, I or a reactively modified OH group, such as, for

30 example, an activated  ester, an imidazolide or
alkylsulphonyloxy having 1-6 C atoms (preferably
methylsulphonyloxy), or arylsulphonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulphonyloxy).



' |
20 carbonyl ] benzam di ne, acetate, FAB 415;
4-[ 4- (2- phenyl vi nyl sul phonyl ) pi perazi n- 1car bonyl ] benzam di ne, acetate, FAB
-399; 4-[9-(3-anino-4-ch|oropheny|su|phonyl)piperazin-1carbony|]beni§qhﬁémﬁ,
acetate, FAB 422; 25 26

4-[4-(2-am no-4- nethoxgphenylsulphonyl)plpera2|nl carbonyl]benzantdlne
acetate, FAB Ft® ueqatyant gfy|if pRBAPPYRAGerzi hbe- FoBaA | 1 heM2&R di ne

ace: a:e, Eﬁg 431%;(1 oﬁrr{djfs‘ (clgie%ﬂélbﬁdmﬂﬂl i V4 ) Pi pgrpzeﬂeiasaybgaykhag bemzam di n
acet at e, enzyl sul pho erazin car en i ne,
acetate, FAB 3g7; iBeFA- (§°a?ﬁ¥"ﬁ5!6 %Eﬁyl‘g‘é‘gi’&’r%ﬁl p%nﬁ)gt%seér “r‘?al ¢ l
carbonyl]benzammﬁexatuﬂaﬁzﬂsa1da¥&aﬁﬁd

4-14-(2,3 glchlorophenylsulphonyl)plpera2|n 1carbony|]benzan1d|ne acetate,
FAB 441; 9-=[4-(3, 4-dichl orophenyl sul phonyl ) pi perazin-1

car bonyl]benz&medl néaracagamateltAEMNfl the gormplgeVAW 2epd V are
4-[4-(phenyl s 11) vf}f Rrhls SR | Pé‘zﬁ?%glneho%%@tecaEA§e373
4-[4-(3-brono eny sul“phonyl’) pi‘perazi n-1car bonyl | benzam di ne, "acet ate, FAB
451, 453: 5 prepared by methods known per se.

4-14-(3, 9- dinethoxyphenylsulphonyl)plpera2|n-lcarbonyl)benzanidine,

acet at e, F@B 433; 9]{ (4- a%&g}t do-.3- ¢chl or ophenyl sul phonyl)

plpera2|n e, FAB 464,
4-[4-(4-chl oro- 2, 5-di et hyl phenyl sul phonyl ) 10

pi per azi n-1- carbonyl]benzanidine cet giye, FAB 435;
4-[4-(3-tolyl sul phonyl) pi perazi n- ®I ] benzam di ne{ ta C=. FAB 387,
4-[ 4- ( 2- nethoxytﬁﬂWEﬂhﬁiphénylsuIphon I)p per azi rex- car bonyl ;anzanidina,
acetate, FAB 417; 15 ! 1
4-14-(3- chlorophenylsulphonyl)plpera2|n 1o@r bonyl ] benzam di ne, éb%tate,fFAB
407: 4-[4-(4-met hoxyphenyl sul phonyl ) pi perazi n-1 carbonyl ] benzam di ne, ’
acetate, FAB 402: 4-[4-(2-thienyl sul phonyl) pi perazi n-1-carbonyl] 20 .
benzam di ne, acet ate AB 379; 4-[4-(4-chl orophenyl sul phonyl) pi perazin-1
car bonyl | benzanidi rt:éj cetate, FAB 407:

4-[ 4- (|sopropyk&ﬂhﬁhanﬁlXpaperaz|defloadbanytpahmniantdlne acetate, FAB
339; 25

4-14- (1, 213 4-1 Qr%ﬁsﬁﬁﬁﬁﬁﬁxuﬁe 2 ta pﬂ%ny??ch% %?ﬁpﬁuggfbggyfrbenzam
di ne, acetate, ICWSIBWEQS’I Ayt (C@Ifmﬁqﬂﬁﬂw d%iperazin-1

Carbony']benzaﬂkﬁlﬁgac§§8habq tﬁﬂB égﬁfounds of the formula VI with ;

4-[4-(3-chl oro- & et hoxyphenyl spl phopyl ypi per a2 030, 1; catbonyl,] benzan i ne.

4-[ 4- (4- acet arardophenytl Suoilvemyt! ) pinger axi n-teapelranylresenzam dindd caaeet at e,
FAB 437; 4p5[9 4? e 9, 7, 8-pent amet hyl chr onan- 6- yl sul phonyl)

pi perazi n- R car onyl]benzanldlne acetate, FAB 499: 35

4-[ 4- (canphor | 0-yl sul phonyl ) pi perazi n- 1car bonyl | benzam di ne, acet at e, FAB

447, The starting materials of the formula VI are generally
s Lo e L ol N g0y eyl g e o
by methods which are known per se.
25
Compounds of the formula I in which R! is -C(=NH)-NH;
can furthermore be obtained from the corresponding

cyano compound.

The conversion of a cyano group into an amidino group
30 is carried out by reaction with, for example, |,

hydroxylamine and subsequent reduction of the

N-hydroxamidine with hydrogen in the presence of a

catalyst, such as, for example, Pd/C.

To prepare an amidine of the formula I (R} = -C(=NH)-

35 NH,), ammonia can also be added onto a nitrile of the



- 40 - 2B MAR 2d02 4-[4-(2, 5-dichl orophenyl sul phonyl ) pi perazin-1

car bonyl ] benzam di ne, acetate, FAB 44Z, !
4-14-(2, 4, 6-trinet hyl phenyl sul phonyl ) pi perazi n- 1car bonyl ] benzam di ?%’MAR 2002
acet at e, FAB 415; 5

4-[4- (2- met hyl sul phonyl phenyl sul phonyl )p| per “azi nl-car bonyl | benzam di ne,
acetate, FAB 4frmgld 41 ($RbenzGin doBke hgtld2tinhedyl Sweflesaply carried :

pi perazin-1- Cﬂgfy_hﬁ yh] hehzamd di Q@i Cgetr?}e FABc¥ktire  in which, in a |

4-[4- (et hyl s onyl ) pi per azi n- ar bon¥ 10 benzanmi di ne, acetate, El 292
(MF - NHz) ; 4ne[me(r1 DEVRePSY -SR.chi br 6P8- BAtEAdS | 58l pRBHEFFED with
pi perazi n- 1- cagonynjcbenzamtiidramidest atwdyich is converted with an

gc[efaﬁﬁ 51g' et il ¢ & soxazol yl sul phonyl) pi per azi n- 1-,c3r bonyl | benzayi di ne,

4-[ 4- (4- br onp-& et duphqriniryd su$1s$1bhyl-)pnpéo‘am.ueitarbonyh]ibhnzalmi dithesn

acet at e, .
4-14-(1- napht%lﬁsu gph‘g%/g eraz %v (lza(fllreboar%n C}lbenzam dF%g nalgé:tlal'tee 5 7’405

(M- - NHZ) ; 4qm\(escfeﬁdrevhyhaﬁhn@ipom;ihtrﬁnrst)egbanol in the !
pi perazi n- 1‘“HfEEBﬂJQEBEaQEQ'T%té“%ﬁéﬂébrgésﬁégdiﬂg MH%dbester, and |

4-14- (3, 4-di fl'uor ophenyl sul phaonyl ) pi per azi n-1car bon benzam di ne, acetate;
4-[ 4- (9-t &Pt - Betid pASnyFERRPABNVI Y parasrda:- °r25:)caFBSny‘P}%%h%%tmlcﬁ ne,

aCFtaEe FQBV%§%ctedlw1thlllthlum bls(trlgetﬁ%ﬁsllyl)i?lde and the
4-14-(4-ethylp enyl sy i perazi n-1carbony enzam di ne, acetate, FAB
401; 4-[4-(4- (Fioi '?rej? %%QM%‘%@F@&%m phony! )

pi perazi n-1-carbonyl ] benzam di ne, acetate, FAB 442; 30

l”_:A[B44(1§' I sopr opy) A& su) PRRNY]J PLBEEEEE B- LGar 981%‘%]:*89'5238?:%88:1@13%%‘ at 'e

4-[ 4- (4-t LBf | udro ke Ry bhehyl BUP pARAYRGHI FERR2PAL- 04r bORY EPEawdanildiie,

acetate, FAB A4ddnydrffind 3081 Be- AorBt hukpkeny ||, PRONYR) pi Rerawd ol RS
car bonyl ] benzam di ne, acetate, FAB 40

4- [ 4- (4- pent yl PHehyPREI BRoMPEEpi TRHLA T s Rar bpc)nylﬁ ber?zaﬁi“&ii/ﬁ’é, Pa(tetfaf’t’fe, FAB
443; 4-[9- (4- haptathgphenybgul ﬁé@ﬂ&ir}x@l peLazbn- yroupear hdey! | lée:raz@;rﬁedi ey,
acetate, FAH

4-[4-(3-chl or(‘;‘h%d%%?%@?%h%nyl Su phon;?l%)Jypl Bé‘rcéqzeilnl car /rff/?]f 2hzam di% ne
acetate, RAB 42iertExapplen3,5 Bich east imgthvindl equi resitnclnouhes agfinmet hyl

i chl orofor matcfzrélyb§yr| dine and catal ytic anounts of di methyl am nopyri diine,

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

25 dioxane at temperatures between 0 and 100°

It is furthermore possible to acylate free amino groups |
in a customary manner with an acyl chloride or acid
anhydride or to alkylate with an unsubstituted or
30 substituted alkyl halide, expediently in an inert
solvent, such as dichloromethane or THF, and/or in the

presence of a base, such as triethylamine or pyridine,

at temperatures between -60 and +30°.

35 A base of the formula I can be converted into the
associated acid addition salt with an acid, for example
by reaction of equivalent amounts of the base and the ;
acid in an inert solvent, such as ethanol, and

subsequent evaporation. Acids which give



4- [ 4- (6- chl or onapht hal ene- 2- sul phonyl ) pi perazi ne- 110 car bonyl ] benzani di ne

gi ves, after customary work-up, the conpound nethyl

-{i mi no-[4-(4-(6-chl oronapht hal ene2- sul phonyl ) pi per azi ne- 1- carbonyl)p@pmyQMp1
ethyl}- ' carbamate. 15 Exanple 4 Slﬁl|a§%y_t0 Exanple 1, reaction of
3-[9-(5-nethyl[1, 2, 4] oxadi azol - 3-yl ) phenyl'] - 1- pi per azi n- 1- yl propan-1 i one

[ obt ai nabl e fpbmsso@ag@sahﬁthachepztaaqbaad@zlms3 aipe2(Q particularly :

yl) phenyl ]-1- &&Esﬁieb%yi %xgarr%@ﬁll)om PaihaE , N-ik Vs EOPRIb e NS Hye

treatment wt 6- chl oronaphthalene 2- sulghonyl chlorlde :
gi ves the conpBOR@anic ac1ds, for example sulphuric acid, nitric s

1- [3 (6- f:hl or gaaaht aa.lsdil ageagl )mlgﬁr affn -Hs &%d&iiér:gé aetidyl of 1, 2, 4]
oxadi azo ro an one _and, after rogenati on

4- ( 3- 0x0- 3 [ZL%'grB{% ﬁaghta}ﬁ‘l ne- 2PBAFBABAYF) pi p‘%cflacg?’n 1- YPFPr opy?§ benzam
i di ne. ExanplerﬁhGﬁthphbambyamadExammﬂphémamﬂclaamd 2cnreﬁnrthELm@re

L5 (omethyl [, 2.4l 0xadianal - 3yl ) phmi dALer a2 s et hanone. ang

5- chl or onapht ene- 2-su onyl I"ori Iome ydr ogen glves
t he conpound 8rpaipBagsc, aromatlc or heterocycllc mono-

Ch|0r0”aphthab8m?bgs§é|EBQB&&&@&EEV%éu%%o%1%akﬁo@ﬂﬂﬂﬁﬂ¥¥%“ékfﬁb aggfate
FAB 457. i Simlarly, reaction of

~[ 3- ( 5- nétthy| 8¥3MB18] o£2AMAS0l A5y ph@FAYIS pdHAn- RIRRERMforS iRt h

4- propyl - plaaB:Lb’AC acld?2 - dgiiiatmhfzméts:w phamyld,chl paidaiand sabsequent
hydr ogenati on_gi ves npound , . .

3-[4-(4- propy gﬁ‘éﬁwguﬁﬁﬁ hfo‘B‘le&é'Faﬂcﬁéj 1- uglrabrd'rﬁ/lﬁcdeq"(zarmld‘?h% a%ﬁ%t ate,
FAB 415. Exanpketfc5 &&iid,l at:laytamExaamlda 1madéactaoidof citric acid, ;
2 L9 (5- et hybi 4Bndh oxadeagol - Saucphenyl | S Per agidhdspl et hagedpe
("B") and 9-pro enyI phonyl” chloride gives the compound

1-19-(9- ﬂr%py#ﬁﬁéﬁ9p§ansﬁor@¢}% preRianer Orloethanesulphonlc acid,

yl1-2-[4-(5-methyhebisdiphexadi azolq 3- gbhpheaxvkehBarsulphodie andiaaft er
hydr ogenati on,

4-{2- oxo- 2- [ 4PEBBEBBFHPRBAPESUI phBRYF) pi pel AP HISRGFFEPRORE Benzafifine, FAB
4 2 9 . 15 Sinaphthyleneambhon obrlE—dismlphod?cylsui@hozahdchlmmrﬂk—glYssh
1-[ 4- (decyl sul I

eyl ] ot b 1. SHOEREEAE, BRLAE Bahel) Ml b B s cdhpy Al RaBELER 1Y) P
1-[ 4- (phety| seFpHenylEppi pevaam e ]Pwl)a‘Qe$4 ¢sn pe used for isolation

met hyl -[1, 2, 4L9&§Qka%9kl§1¥5¥98ﬁnﬁk]%EEaEbhpgﬂﬁdslo%5tht@ormula I.
3,4-d|chlorophenylsu phonyl chloride gives

1-[4- (3, 4-di chl orophenyl sul phonyl ) pi perazi n-1-yl ]

2-[4- (5-met hybn[ krd 4 oxedi azalb; 3-adngaieiys ] 6f hakel oftermdla WLt ban be
benzyl sul phonyl ri,de ve . .
1-[4- (benzylséPpﬁoﬁgf p|pg¢%zﬁﬂai?§|_ﬁQQf.[Efﬁgple sodium hydroxide,
met hyl -[ 22, 4pokadsarnl - 3y@irpghidey| | etdddmml - arésbonate  or potassium

carbonate) into the corresponding metal, in particular f
alkali metal or alkaline earth metal salts or into the

corresponding ammonium salts.

30 Owing to their molecular structure, the compounds of
the formula I according to the invention can be chiral
and can consequently be present in various enantiomeric
forms. They may therefore be present in racemic or in
optically active form.

35
Since the pharmaceutical activity of the racemates and/
or the stereoisomers of the compounds according to the
invention may differ, it may be desirable to use the

enantiomers. In these cases, the end product or even



!

S s

th 3, 4-di net hoxyphenyl sul phonyl chloride gives 35 g
1-[4- (3, 4- di met hoxyphenyl sul phonyl ) pi perazi n-1yl ] -2-[4-(5-met hyl -[1, 2, 4] oxa
-di azol - 3- yI)phenyI]ethanl one: wth isopropyl sul phonyl chloride gives f z
s Ma, zooz - 43 - 28 MAR 2002
1-[ 4- (i sopropyl sul phonyl ) pi per azi n- 1- yI f [4 (5met hyl -[ 1, 2, 4] oxadi azol - 3-y
| ) phenyl ] et harthe omatermwduhtearrpt@y & yFepepabAGl WHor e@@n@l@@@rsc ;

1- [ 4- (camohor Vb n wn to the |
(5- et hyl - QOQI] ‘ﬁgila § ﬁ%ﬁ %ﬁ aﬂrll 31{:)%% Sma?ﬁ kno l
3- met hoxy- 9 né?terﬁﬁafbaﬁ zm mlﬁm% 4p%n§/hezh1“6¥| g¥egi pes eTyployed
1-[ 4- (3- met hoxg 4nfv ROXWIA Rgmthes i enyl sul phonyl ) pi perazi n-1-yl | - 2- [ 4-(
5-nmet hyl -[ 1, 2, 4] oxadi azol - 3-yl') phenyl ] et han-1-one; with

2,4, 6-trinmethyl phenyl sul phonyl chloride gives 15

1-[4- (2, 4, 6-t rinmetryy | qahenyd & ut phemi/t ) anpreazi didyter8omérSamet fplrmed, 2, 4] 0
SPeazoy Y AAE Rituket 1 ottt Mo RREAY A NYRHLRDPY RN e
1- [ 4- (2- phenylsepadaiinshoaged pi pSuatiaple ys¢paraa{Ba mageIty 1305 4] dRadi azol

3-yl) phenyl ] ef.hansls, ons pthc@hih ”é‘é@:}’xl@u'aléﬁ‘a%%' SHERT ifle gh¥esR- and

1-[4- (nethélsulphonyl plpera2|n 1-yl] [4

net hyl ARz 0l 03- yIDFTHERAT et REAL- orfttagRtpitartaric  acid,

[ 2,[ 1, ?][ benzo; mmﬁﬁdylat%mamq)hwildﬁhlmmdelgc veacid, malic acid,
1-14-([ 2,1, 3] henzot hi a

pi per azi n- 1-yl Jﬁét hy°1 l[)éfig 8\{1'&0‘) izeocltei-‘flyl ﬂgﬁé‘r?yl ]aé:ﬁ%jan ff(?ﬁe
wth 2, 4- d|chMMmmgﬁenyNstphoyyprohhoald@:ng@enzenesulphonylprol1ne) i
1-[4-(2,4-dic h ; ids. |
2-[ 4- (5-met hylmflﬁgé]e‘?%xg%{?gzgﬁy?%"?gheéﬁyg }ﬁg)ﬁ‘gﬁoéﬁglph‘?{’ﬁc acids. |
1- napht hy L 8ul phomyironaltlogriagd igi vegparpt20p MRR Jdue -engptiomers can |

also be advantageously carried out with the aid of an
optically active separating agent (for example
dinitrobenzoylphenylglycine, cellulose triacetate or
other carbohydrate derivatives or chiral derivatized

20 methacrylate polymers immobilized on silica gel). i
Solvents which are suitable for this purpose are
agueous or alcoholic solvent mixtures, such as, for
example, hexane/isopropanol/acetonitrile, for example
in the ratioc 82:15:3.

25
The invention furthermore provides the use of the
compounds of the formula I and/or their physiologically
acceptable salts for the preparation of pharmaceutical

formulations, 1in particular by a non-chemical route.
30 For this purpose, they can be brought into a suitable
dosage form together with at least one solid, 1liguid

and/or semi-liquid <carrier or auxiliary, and if

appropriate in combination with one or more further
active compounds.

35
The invention furthermore provides pharmaceutical
formulations comprising at least one compound of the
formula I and/or one of its physiologically acceptable

salts.



1-[ 4- (1- napht hyl sul phonyl ) pi perazi n-1-yl]-2-(4-(5nethyl-[1, 2, 4] oxadi azol -{3-
yl ) phenyl ] et han- 1-one: wi th 2-napht hyl sul phonyl chloride gives 5 '
-1-[ 9- (2- napht hyl sul phonyl ) pi perazi n-1-yl]-2-[4-(5net hyl -[1, 2, 4] oxadi azol -

yl ) phenyl ] et han-1-one; with 5-di nethyl a 'Boll-naphthylsulphonyl CEBdMRd%Z
gi ves 1-[4-(5-di net hyl am no- 1- napht hyl sul'phonyl) 10 l

pi perazin-1-yl]-2-[4-(5-methyl-[1, 2, 4] oxadi azol - 3yl ) phenyl ] et han- 1- one:

with 4-nethyls 0 | I n&eh de s0inkasi in human

1-[ 4- (4- et hyi g%lg%ho@r?ﬂmﬁ'%ﬁg{fopﬁnny?g PS%Fa?.Sn 15 Caments |
1-yl ] - 2- [ 4- (5oRet¥giefinar vi| BRAAFARS] - £GAY Ny FRFTLeEShATFEL- BRE2NECRY
hydr ogenat i ongrt ResR-g&eRO tgubsﬁ/are&éis tmel@m e_ltae sAgrdarild Vesr béh@éfrazo

4- (2- oxo- -[4 gdecylsul E%l)pl |n 1- % Pé %Eenzanldlne acet

FAB 450; 42 R6-2 [&xgﬁ‘ﬁ yIsu yl)pl é@ raly| ] ePhyl } bERDARE |ne
acet at e, FAB 38hin2stration and do not react with the novel
4-{2-0x0-2-[4 hl o h h pi p§ ylJ;qthyl m di ne
" acerate, FABIBER NS0 ER0 SRS A R e S peeT ¢

et hyl }benzam dilgehodset at el kyp@na01:glycols, polyethylene glycols,

4- (2- ox0- 2- [ 4¢ ﬁ%cér@uneﬁpﬂéﬁﬂﬂﬁﬂ¥lS%EQQQﬁhE)30carbohydrates, such as
pi per azi n- 1-yl ] t hyl } benzam di ne, acet at e, FAB 447

4-{ 2- ox0- [ 4LeF$65R0pyIS Ul PRBAGHY pi PRAIRS HLUR y| FEEATRFBenz drA kf neand

acetate, FAB gedroleum Jell Tablets, pills, coaﬁeﬁ) tablgts,
4-{2-oxo-2-[ 4- é hor-lO sulphon I era2|n 1yl ] et hy enzani,di ne,
acetate, FAB § §su Sl HaSH PYa A, updl ] efhytd penzamydipe

4- (2- oxo- 2-[ 4af8- nm&hmxy 4JﬂEU$ED@Mnuﬂaanyl-ﬂwhlemyékul@dmnyk$prpémaz»n 1-yl
] et hyl } benzanig e, 4

4-{2- oxo- 2- [4 ?B@s %?H%%etﬁg heﬁ%?sulphomﬂﬁ?ﬁ%%ﬁaz?%m nl f ﬁy??benzam
di ne, acetat e SORABISRS; preﬁelsa 1y ®#INoR 002aqueous solutlons,

4-{2- oxo- 2- [4f(g%?ﬁ|é€fﬂ%|r\é' RsPENRNONE,) RIMEraziny 104 | shdvAd benz 281 dsas
acetate, FAB 41

4-{2- oxo- 2- [ 4+ Pﬁﬂ?ﬁ%eﬁﬁ&nﬁ%“ﬁeﬁ%%%‘ylﬁ%‘i AT HRRE dFFgd™acefat e,

FAB 325; 5 powders are used for topical administration. The novel

4-{2-ox0-2-[4-(2 3-d nyJ sujghop -1:ylleth i di.ne,
12 oo 2 Ll R S et o bbamedag v
piperazinzq yﬂb@PhyﬂPbemzam(mama Q&etased FABO¢55example, for |

4-{2- oxo- 2- [%&%ﬁ%@*&&%‘ S pherdDRiPer Szt 2dloyd | ebhy! k@em&m%ng, |
acetate, FAB

4-{ 2- 0x0- 2- [ 4TEPLARPRChy| sE@BhonyPe) pi peFasihid§h] et MY SEnzanFamRELse

acetate, FAB 4131?4,114-&1{rae@$0 25[u4=:r(5 Hgret hylhﬁm@@nﬂsnaphpbgbervatlves,

sulphonyl)plpera i eth benz nldlne tfate

4-{2-oxo-2-[ 4- 52 ﬁglﬁfx.ul%% ph n?ﬁnﬁip%%%yﬁfblpera %ﬁf]e?ﬁ%Ffbenzam

i di ne, ace?at §orFAB wﬁslueﬁmmee 7th® osmotic pressure, buffer
substances, dyestuffs, flavourings and/or several
further active compounds, for example one or more

vitamins.

30 The compounds of the formula I and their
physiologically acceptable salts can be employed for
combating and preventing thromboembolic disorders, such i
as thrombosis, myocardial infarction, arteriosclerosis,
inflammations, apoplexy, angina pectoris, restenosis

35 after angioplasty and claudicatio intermittens.

For this purpose, the substances according to the
invention are usually preferably administered in f
dosages of between about 1 and 500 mg, in particular



Simlarly to Exanple 1, reaction of "A" with 4-bi phenylyl carbonyl chloride
gi ves [4-(4-phenyl benzoyl) pi perazin-1-yl][4-(5-nmethyl 25
‘[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; with cycl opentyl carbonyl chloride

gi ves [4- (cyclopentylcarbonyl)plpera2|n 31yYLI1[4-(5 2.8 MAR 2002
met hyl -[ 1, 2, 4] oxadi azol - g:%fhenyl]nethanone 30 with phenoxyacetyl

chl ori de gi veBeF¥eephén Y 19%pi peF agdPaagey Vs FIheetdadly dosage
[ 1, 2, 4] oxadi azgl ke Iﬂ@@é@moas@u%omtzh dndrapbt hyl/&ar konybogdl orhde

ives 4-(1-na carbon plpera2|n
?ret hyl [[1,( 2, 4]”§9<aa¥azc#°‘3€ % ?ﬁéﬁbﬁe dé@? h 225 apRChy | RaFHBRYI

chloride giVe&ependéﬁonzt&eNthlo@averse factorﬁ, for eﬁamptf onlthe ) ph
[ 4- (2-nap hyIc tho razin-1- S5net hy oxadi,azol - 3-yl ) phe
nyl ] met ha one? ? ?ﬁ %Ec85|n5yF9ﬁ$%g 63‘&“? gldyéd

[ 4- (ni coti noybygiyperaght, 1ggnkirél( Strmnehyif[ heammxas:h:azoi:&&-,yl c)rphehngl ] meth
anone; W th 3 ah%ﬁ?QEPEQXBnCh%Qﬁ% t&?ﬂ- and on the rate of

[ 4- (3-ni trobenzoyl) pi perazi n-
[ 1, 2, 4] oxadi aQ&FrstyPPph@%ﬂqm%oﬁ@m%«ﬂﬁﬁlﬁénﬁém{ b} eVie bhRENEL2- ’éfaﬁabonyl

chi oride gi veﬁakélebea%oc{llz:]etéyeopb@nﬁhzcﬁa@wykhaka a@{ﬂéb‘l%.es Oral
yl]1[4-(5-neth oxadi azol éF%ggenyl]nethanone

A-trifl u&roonegﬂlai%éhf%woewsrms

[4-(4-trifluoronmethoxybenzoyl)pi perazin-1-yl][4(5-nethyl-[1,2, 4] oxadi azol -3
orid

[
- I |_.chl
[Z' %ghgné: ]ngfhogg‘%%g] yl%%ct‘ﬁtr @)Sr?epxée‘rjiargaf‘b&?é‘yﬂ?ﬁ”%e%%%%el%w S8 ghyss

(5-methyl -[1, 2n4]°6xadimz she3-8d ) lsheimd | examphene; Wmuﬂtomaﬂﬂcwmmkmm@Tacety
le?ngﬁ|g:ggﬁeﬁgfécgfﬁff.ﬁiuiﬁﬁ?? lf nec?%ﬁngyItF1 f)4fﬁia%raz%T 3- yI)p
henyl ] netlfanohe; VRLlWeeh ?%%dl%xépdS Bar Bdnylecaartvre deRending
[4- (1, 3- benzoghoxale 5seatbenyk) pi pekasi rerdd Ybkb@3@t, the mixture is
(5-methyl-[1, ex4lgéggaa%gbﬁ1_ t%pqengcégeéga(%p dichloromethane, the
organic phase 1is separated off, dried over sodium
sulphate and evaporated and the residue is purified by
20 chromatography over silica gel and/or crystallization.
Rf wvalues are for silica gel; mobile phase: ethyl
acetate/methanol 9:1.
Mass spectrometry (MS):
EI (electron impact ionization) M’

25 FAB (fast atom bombardment) (M+H)®*

Example 1

46 ml of thionyl chloride and 1 ml of DMF are added to

30 a solution of 10.0 g of 4-(5-methyl-1,2,4-oxadiazol-3-
yl)benzoic acid in 150 ml of toluene. The solution is
heated wunder reflux for 5 hours. The solvent 1is |
removed, giving 4-(5-methyl-1,2, 4-oxadiazol~3-yl) -
benzoyl chloride, EI 222. Subsequent reaction with

35 9.3 g of 1l-tert-butoxycarbonylpiperazine in 150 ml of
dichloromethane and 48 ml of triethylamine gives, after
customary work-up, tert-butyl 4-[4-~(5-methyl-[1,2,4]-
oxadiazol-3-yl)benzoyl]piperazine-l-carboxylate, FAB
373.



wi th 3, 4-dichl orobenzoyl chloride gives

[ 4- (3, 4-di chl orobenzoyl ) pi perazin-1-yl][4-(5

met hyl -[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; 35 with isobutyl
chloroformate gives [4-(isobutyloxycarhomy )piperazin-1-yl][9-(5 28 MAR 2002
met hyl - [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone. - 47 Z 8 MAR 2002 By |
hydr ogenat i on,ThendQE anmurids sheaved R amine PeriGhativedivadf 5 10 15

20 25 30 9-[ 9-A 4sBhaRYbRENZOY LD p@@a@metﬁecadfémm'd:]rhfnqam<@|—ﬁ@,thayqet ate,
FAB 413; 9-][4- (cycl opent | car.bonyl p| i ne-1-car bony ber&’l am di ne, |
acetate, FAB 32o:2.AJok a(%‘t‘?érﬂ}x l%pﬂ}b rpa"zﬁen‘éazl“ba]r Bbﬂﬂﬁf HHni di ne,
acetate, FAB &6@” and 120 mg of 6- chloronaphthalene -2-sulphonyl

4-[ 4- (1- napht hyl.car.bpnyl. ) pi perazi n am.di ne a FAB
387; 4-[9-(2- %‘r}h Cf %éon@l 5‘% pe$a2| ne- %%Aot%ﬁay be%zaam a)geeé gggthate
FAB 387; 4-[4-401 eugt i ndy|4-3 ies vyt ream Iin iy highiyn g benzambwmyr%m@.t ata@d FAB

338, 4[4 (3 andhohenaayl) paeergar@geéh Cé{b%a(é&b;%@r?ﬁdéﬁzafor

4-[ 4- (benzo-[ b i ophene-2-carb pl perazi ne-1c |ne
acetate, FAB 3o3irss. [Ziiucatigen uéﬁérré’ﬁﬁ@)‘(yﬂl%er?foﬂ})%l pe ‘é%’?ﬁegi"es [4-

ZaE20?¥|]benZWﬁfEHMbr Hﬁﬁéléﬁﬁizﬁﬂulpho%?l)plperaifn 1-yl][4-(5-

i met p cet r carbon enzam cetate,
FAB 411: & [4“(%?% @T%h’@ ‘%J(}é{)@;%pf é%‘?%{b‘lll ‘}eo’en%%?ﬁ
acetate, FAB 385; 4-[4-(1,3-benzodi oxol -5-carbonyl) pi perazi ne-1

car bonyl ] benz di ne., . Acetat & ; FAAB 8

9-19-(3,4-dich or&ben dyl)pl perazi ne- %Bcarbonyl]benzanldlne acetate, FAB
381; 4-[4-(isobutyloxycarbonyl)piperazine-1-carbonyl]benzam di ne, acetate,

FAB 333. 35 Exang -8 Raagt)on of - Saulied @ i ge of s weetyl chloride in
pyridi ne and cat al yt| c "amount’s of di net 3’n am nopyri dji ne ~~jves, <5after |

Custonarylﬁnrk up [4-(4-biphenylylsulphoényl)pi era21n -1-yl][4-
methyl[l,2,4)oxadiazol-3-yl)phenyl]lmethanone;

with 2-naphthylsulphonyl chloride gives
(4- (2-naphthylsulphonyl)piperazin-1-yl} [4- (5~
20 methyl[l,2,4)oxadiazol-3-yl)phenyl]lmethanone;

with 4-propylphenylsulphonyl chloride gives
[4- (4-propylphenylsulphonyl)piperazin-1-yl}[4~(5-
methyl[l,2,4)oxadiazol-3-yl)phenyllmethanone;
25
with 2-phenylvinylsulphonyl chloride gives
[4- (2-phenylvinylsulphonyl)piperazin~-1-yl]}[4-(5-
methyl[l,2,4]oxadiazol-3-yl)phenyl]lmethanone;

30  with 3-nitro-4-chlorophenylsulphonyl chloride gives
[4-(3-nitro-4-chlorophenylsulphonyl)piperazin-1-
yl] [4-(5-methyl[1l,2,4]oxadiazol-3-yl)phenyl]methanone;

with 2-nitro-4-methoxyphenylsulphonyl chloride gives
35 [4-(2-nitro-4-methoxyphenylsulphonyl)piperazin-1-~
yll[{4-(5-methyl(1l,2,4)oxadiazol-3~yl)phenyl]lmethanone;
with p-tolylsulphonyl chloride gives
[4- (4-tolylsulphonyl)piperazin-1-yl] [4-(5-methyl-

{1,2,4)oxadiazol-3-yl)phenyl]methanone;



T B MARS 2002 - 48 with

4-[ 4- (6-chl oronapht hal ene- 2- sul phonyl ) pi per azi nel- car bonyl ] benzam di ne

N (i m no-9-[4-(6-chl oronapht hal ene- 2sul phonyl ) pi per azi ne- 1- car bonyl | phenyl m
ethyl)acetam de. 5 Exanple 9 Reaction of jgqui nol ar amounts of 4- cy@gqqmrzml
brom de, BOC-pi perazine and triethylamne in dichloronethane I 10 gives

1- (4-cyanobenzyl ) -4-(tert-butyl oxycarbonyl)pi perazine. Reaction with a)

hydroxylanlnednﬁywagg @dybhdﬁyyﬂgnmdymdya {iRred hanol and b) acetic

anhydri de 15 gives (5- xadlazol yl ) henz !
(tert-butyl oxycar bo[ "I )dﬁcgé%%@nygl),ﬁq aﬁp“e (% t’]13”6md 2 l
after renoval [af, ZMQo&@@x@rmlp—amﬂhpTﬁ%yMn@-&zﬁrmne"eactlon of 1- - (5
20 nethyl -[ 1, 2, 4] oxadi azol - 3-yl ) benzyl ] pi perazine with

6- chl orona hthalene-2-su|phony| chl ori de, subsequent hydrogenati on and
customary wor ksitgh giareslltsndmwpdumlioride gives

4-[(6- chloronaphth I | R hRE 1| V) _b@p%@m ne. 25 The
conmpounds bel ow are4obta|ﬁ§§ SI%@E%&{¥H&§E¥&E£§’£“§£& d ﬁ¥l

4 [ (4- bi phenyl - @m%Wl)apﬁo&a%zyilﬁPil%ﬂylJlm%wq%enzam di ne, 30
4-1(2- naphthylsulphonyl)plpera2|n 1- ylnethyl]benzanldlne

4-[(4-pro | phe ul phonyl) pi per met.hyl ].benz nldjne and
4-[(2- phe |VIH§¥§3ﬁﬁﬁﬁﬁ§¥ ﬂﬁﬁﬁ%ﬁ%?%ﬁ%ﬁ%ﬁ%ﬂﬁﬁqxﬁ He€S . 49
Exanple 10 2 8 MAR ZQGE4Rmﬁﬁd4ﬂ¥m§thymhénﬂyﬂs&mphuﬁyiXﬁlpera21n 1-

4- (5-met hyl [ 1, ] 0xadi_a yl n20| acid,, di n 0 ) azi de
and triethyl aﬁﬁ%‘rie[ %gﬁ?ﬁzt&y\}ﬁl 2] e?rxacus zoonjiar3 wﬁ%gndhm%&mgr}gn ,
4- (5-methyl -[ 1, 2, 4] oxadi azol - 3- yI)benzoyI a2|de Heating with

BOC- pi per azi ng,.i.np, t-0l ig ermnt ; af ter
oSt oy mor pish 2 Ol3IENS IS Heh A AAPHAHAC Yo £1RAF 1 s

I
4-[4-(5-nkPhyl -1, Z%Q?xﬁddml%qm%rﬁmﬁ*wﬂﬁmp%wmmé Femoval
of the BOC gr oup-métiny, 1TiRA 2,1 QH@&M%ZOK¥3“¥1)phenyl]methanone.
4-[14-(5-nmethyl-[1, 2, ]oxadlazol yI)phenyIcarbanDyI]plpera2|ne ("C".
Simlarly to Exanple [sic) 1 and 2, reaction of "C'" 15 with
6- chIoronaMﬂtuﬂmméswﬂdnmnMondﬂhaﬂyﬂsuﬁnhdnﬁhbﬂdqwmuetgﬂkm@enation gi ves
t he conpound
N- (4am di nophenyl ) - 4 (@ cthdolrc(glnlaO neyn S‘ﬁlspur}or}?’on)ﬁl)pelrpaezrlan2|lney 1- car boxam
de. 20 Theélco Yaellow ér@&ﬂﬂ#ﬂﬁﬂ&r%nYﬁIRﬂﬂﬁﬁl mEthaPOnev

with phenylsulphonyl chloride gives
[4- (phenylsulphonyl)piperazin~1-yl] [4-(5~-methyl-
[1,2,4)oxadiazol-3-yl)phenyllmethanone;
25
with 3-bromophenylsulphonyl chloride gives
[4- {3-bromophenylsulphonyl)piperazin-1-yl] [4-(5-
methyl[l,2,4]loxadiazol-3-yl)phenylimethanone;

30 with 3,4-dimethoxyphenylsulphonyl chloride gives
[4-(3,4-dimethoxyphenylsulphonyl)piperazin~-1-
yl]l[4-(5-methyl[1l,2,4]oxadiazol-3-yl)phenyl]methanone; ;

with 4-acetamido-3~chlorophenylsulphonyl chloride gives

35 [4- (4-acetamido-3-chlorophenylsulphonyl)piperazin-
l1-yl][4-(5-methyl[l,2,4)oxadiazol-3-yl)phenyl]-
methanone;



N- (4- am di nophenyl ) - 4- (4- bi phenyl yl sul phonyl ) pi per azi ne- 1- car boxam de,

N- (4- am di nophenyl ) - 4- ( 2- napht hyl sul phonyl ) 25 pi per azi ne- 1- car boxam de,

*N- (4-am di nophenyl ) - 4- (4- propyl phenyl sul phonyl) pi per azi ne- 1- carboxiﬁL@E EF
N- (4-am di nophenyl ) - 4- (2- phenyl vi nyl sulpgnyl ) pi per azi ne- 1- car boxa R
Exarrpl e 11 Reaction of equinolar amounts of 1-BOC- 4- [*%i@ﬁ'a rreth

[1, 2, 4] oxadi axéith3- y| YpREAPFOarh ey ISRy PRLNYE SU3F %ﬁéééﬁate

and potaSS|unbﬁQ@%-butOX|de in DM gives, after customary mork up, the |
conpound et hyl ’

{ (4- BOG- pi per azi ne-lEc&r s8I £ G5 HEERAPh en v SHERRAING -3~ y1 ) pheny! ) ani
no) acet at e. Redglar@riw-1Ryil] [42 @-MeaxhaddZ ,-2,%0 oxadildEZldi dxdne- and b) NaOH

[ th d
?2;?;era§|% raﬁ%u% &gﬁ§¥?¥3?%ﬂ§ ‘met hyl - [1 2, 4] oxadi azol - i

3-yl) phenyl ] am no}acetate. Reaction with 6 chl or onapht hal enesul phonyl

chloride 5 gi I <ﬁ¥@ qgﬁpound nmet hyl j
{[4(6- chloronﬁgﬁﬁh ﬂgi% l§ﬁqﬂﬁ1 Ing#%ﬁﬁ%é?ne Icarbony {4- (5-net hyl - [1;2,

4] oxadi azol - 3-yl ) pHém/3 ‘érﬁerd ne/l)mpaﬁr@%ﬁe's- A JhiAdr genat i on” over!
Raney ni ckel , maetil[1l, Z%Ql{éé-dl@rz@ﬂ-@r -GN} g thasiddeiony| ) pi per azi ne- 1

carbonyl]£4 anldlnophenyl]anlno}acetate The nmethyl ester is cleaved by
treatmenti%ith NaOH i n net hanol / wat er . Customary work-up affords

([46(GChLoroP?phmhahmetﬁbxyﬂ3ﬂmyqﬂgupnsﬂyiauﬂﬁhbmymknhmdﬂidb:gives
am di nophen am nag}ac re
obt ai neg ' %/[4 ~4- bi ph(gztn ﬁq’phon%‘{ﬂa) %r%izy ne- car bgﬁﬁ%ﬁvﬁ i

[ 4- anldlnaphenﬂﬂﬂémﬂﬁﬂmﬁﬂhﬂhihxﬁ(ﬂ]qxadlaZOl -3-yl)phenyl]methanone;

~[ 4- (2- napht hyl sul phonyl ) pi per azi ne- 1- car bonyl ] [ 4am di nophenyl ] am no} acetl o
acid, ' 4- (4-prop Iphenylsulphonyl)plpera2|ne 1

car bony! ]b ar‘ﬁl&lrho% N SBRICTH FRF e gives

{[4-(2- ghegl vi nyl qw|ﬂ®@HMdW@?l%mﬁTMﬁﬂd&ﬁﬂr?lmmerﬂﬁ no}ace
tic aci a actign o ar unt.s o

4- (5- et hyl - %P%%Mlg[ia%'ggcﬂx J;ﬂz)odh lﬁ&ﬁ“&%%&’%%’}%ﬂ i odi de and
potassiun1carbonate gi ves net hyl 4-(5-nethyl

[1, 2, 4] oxadi azl g)%eg%) CelAte l(hpl orlydlemdﬂ]gjé)f £ mol ar anmount s |, of

BOC- pi per azi ne and 3 cet I'n toluere gives, after

cust omar y2or k- up, ﬁﬂ&m@ﬂmﬁﬁ%@wmw@zﬁwlﬁ Y] 4-Rfe%rct|on

of "D' and " Enmatrih [Nafi A dQJ\A%iﬂz\&S-a-aJJI R h Tl 1QMER A N K- UD, the conpound

nethyl 4-(4-BOC "Z 8 MAR 2007 -

pi perazin-1-yl)-2-[4-(5-nethyl - [1, 2, 4] oxadi azol - 3-yl ) phenyl ] - 4- oxobut yr at e.
with 2-thienylsulphonyl chloride gives

[4- (2-thienylsulphonyl)piperazin-1-yl] [4-(5-
25 methyl[l,2,4]oxadiazol-3-yl)phenyl]lmethanone;

with 4-chlorophenylsulphonyl chloride gives
{4-(4-chlorophenylsulphonyl)piperazin-1-yl][4-
methyl[1l,2,4]oxadiazol-3-yl)phenylimethanone;
30
with isopropylsulphonyl chloride gives
[4- (isopropylsulphonyl)piperazin-1-yl]} [4~(5-
methyl[1,2,4]oxadiazol-3-yl)phenyl]methanone;

35 with 8-guinolylsulphonyl chloride gives
[4-(8-quinolylsulphonyl)piperazin-1-yl] [4-(5-

methyl[1l,2,4]oxadiazol-3~yl)phenyl]jmethanone;

with 4-nitrophenylsulphonyl chlo:ide gives



!
Reaction with a) HCl/di oxane and b) NaOH gi ves the conpound nethyl 5
4- (pi perazin-1-yl)-2-[4-(5-nmethyl-[1, 2, 4] oxadi azol - 3yl ) phenyl ] - 4- oxobutyrat
e. Reaction with 6- chloronaphthalenesulphonyl chl oride gives, S|nllar%¥
Exanpl e 1, the conpound net hyl ARZWZ
4-19-(6- chloronaphthalene 2- sulphonyl)plpera2|n 1-yl'] i 10 !
2-[4- (5-nmet hyl - [ 1, 244 éxadtagphesyysypREAPYE) 9iprsaBinydatyd.] (RS gi ves, iby
hydr ogenati ong, 04fxa 1-80€1 R4 mERHRY
4-[ 4- (6- chloroﬁggk%%g gnéﬁg gghgzgﬁy%)glggggggﬁql yl] Lm[4 anldlnophenyl] 4
-oxobutyrate. 15 The nethyl ester is cleaved by treatment with NaOH in
nﬁfhan0|/“ﬂaeﬁltﬁUSL@HEbﬁoWGLheuﬁonﬁﬂ§n9iEﬁibﬁonyl chloride gives
chl or onapht hal ene pi.per
ani di nophehyl ) - 4- oiéﬁg Fggxﬁ% mﬁgﬁ?ﬁgpééR%&ﬁﬁg?hBBV&WPéPSr86%§|&ed in a
simlar mannegl] (4 —(S-methyl[l 2,4)oxadiazol-3-yl)phenyl]lmethanone;

4-[ 4- (4- bi phenyl yl sul phonyl ) pi perazi n-1-yl ] -2-(4am di nophenyl ) - 4- oxobutyrlc
acid, 4-[4-(2-naphthyl sul phonyl) pi perazin-1- ylk 2-(425 |
an1d|nophenylylnhoﬂobgeyameda@hgnylsulphonyl c lorlde gives ,

4-14-(4- propylphenihswhpagexgh@aeghaéymséiﬁhbngl>plpera21n 1-yl][4-
oXopu r.c

(4-am di nophen
4-(4-(2-hH£nyﬂg|W?Fgﬁﬂéﬁoﬁyﬂﬂﬁﬁﬁgﬁéfpﬁ -$- YF?pﬁePX&%W&tﬁéﬁﬁéﬁyl) 4- oxobut yri

c acid. 30 Exanple 13 Reaction of equinolar amounts of "A" and phenyl |

h f
| socyanate | n, dLehborogetgng Al o Q) ENRSRARUES y3RudpkERy1? o cUstomary

N- phenyl 4-[ 4- ¢51nEtulg@Yﬁ2 4]oxad|azol 3-yl) benzoyl ] pi perazi ne- 1- carbomanl

de. Simlarly, rea fi 0 )
4- trlf|U0r0nEthyIpﬁen3? Iéoé én Penéa%eth%l@hy%ﬁa% Q2 f@éﬁﬁphonyl) !

N-( 9- tr|fl%or@#ﬁ?ﬁ??éﬁehywﬂl44r45C@eﬁ§NH§ﬂﬁ? 2] gragaaizalol-31yI") benzoyl | pi p

erazi ne- 1- car?gggg&@gethaﬁowbth butyl isocyanate gives
N-butyl -9-[9-(5-nmethyl -[1, 2, 4) oxadi azol -3

yl ) benzoyl ] pi per azi ne- 1- car boxam de; w th 1-naphthyl isocyanate gives 10 N
(1- napht hyl) w4th[éambﬁoﬁBUDyblsblpthy4 kEhloride gives

oxadi azol - 3y|)benz?¥Ihgl B%%' é&%gi9ﬁ§g?gq§%Pﬁl%gi§ qe&ﬁqﬁﬁgq%nyl

i socyanate gives N (4- ne

[1, 2, 4]0%&H|am@thBlyﬂ)BeﬁiéyﬁppﬁpépairméJPh@awﬂdwaﬁh@@onﬁ/mnth
4-nitropheny| isocyanate gi ves

N ( 4- nltrophenylé 4 (5- nethé 2, 4] oxadi azol

3-yl) benzoy! ] it ra2| emftéaﬁﬁ xéﬁﬂéé“OEGmﬁFPchﬁcPdﬁé%?ﬂyléo@yanate gi ves

thienylsulphonyl chloride gives
{4~[5-(1l-methyl-5-trifluoromethyl-3-pyrazolyl)-2-
25 thienylsulphonyl)piperazin~1l-yl}[4~(5-methyl(1,2,4]- .
oxadiazol-3-yl)phenyl]lmethanone; |

with 2,5-dichlorophenylsulphonyl chloride gives
[4-(2,5-dichlorophenylsulphonyl)piperazin-1-yl]} [4-
30 (5-methyl(1l,2,4]oxadiazol-3-yl)phenyl]methanone;

with 2,4, 6-trimethylphenylsulphonyl chloride gives i
[4-(2,4,6-trimethylphenylsulphonyl)piperazin-1-
v1ll{4-(5~methyl[l,2,4)oxadiazol-3-yl)phenyl]methanone;
35
with 2-methylsulphonylphenylsulphonyl chloride gives
[4- (2-methylsulphonylphenylsulphonyl)piperazin-1-
yl][4-(5-methyl[l,2,4)oxadiazol-3~-yl)phenyl]lmethanone; j



. |
N-cycl ohexyl - 4-[4-(5-nmet hyl -[ 1, 2, 4] oxadi azol - 3yl ) benzoyl | pi per azi ne- 1- carbo
xam de; 25 with 3-ethoxycarbonyl phenyl isocyanate gives

-N- ( 3- et hoxycar bonyl phenyl ) - 4-[ 4- ( 5- et hyl

[ 1, 2, 4] oxadi azol - 3-yl ) benzoyl | pi per azi ne-{ carboxamide. i i These o%@n%&ﬁﬂi%
gi ve, by hydrogenation sinmilarly to ' 30 Exanple 2, the amnidine derivatives
bel ow N- phenylwut-l'(4 arﬁ-@:aﬁu@mﬁwle)tmyﬁm%zﬁml@a*mlde ahdioqtigle FAB
352; N-butyl As;d4- ami di nobenzoyl ) pi perazi ne-1 35 carboxanm de, acetate, !
FAB 332; N (1- nap thg/ 2 4- (4-anm di nobenzogll ) pi per azi ne- 1car boxam de,
acetate, FAB 402; 5- benzamldomethyl thienylsulphonyl) -

N- (4- et hOXypgﬁgbéﬂaﬁrr(Ar-%m i pofERTOMY Di DEZ A7) diead: £26 boxapide, acet ate,
FAB 382; R 2002

N- (9- ani nopheRISMYE R A Hobenzoy! ) pi per azi ne 1- car boxani de, acet at e,
FAB 367; N cycl ohexyl -4-(4-am di nobenzoyl ) pi perazi ne-1- j carboxam de,
acetate, FAB 35 |
N (3-et hoxycarvbgcnyl phe hn%/]Is)UlAPItoéf]%l i |ln% enzo%/Jf psl per azi ne- 1- car boxani de, '
acetate, FAB 424. BxemimethylsrolrdionyrpipenaEemptel | b4c]oimerklyD; the |

conpounds bel oy ay & QA Nedh1 ~3-y1) phenyl]methanone;
3-[4-(2- naght hyl 'sul phonyl) pi pera2| ne 1- carbonyl | benzani di ne, acetate, FAB

423; i
3-[4-(3- Chl Or Gz AcHYEL oA Pier it wIH Phetiyd 3 g+ peg pza 2elly T hemyh y benzani di ne,

acetate, FAB 4 3-14- 6-trichl orophenyl sul phonyl ) pi perazi ne-1
car bonyl ] benza‘f’i?]]u? J aé’e‘{ea% FAB 475, 477,

3-[4-(3-am no- 4- chlmﬂwmwammmwmmbmmmmmhmm di nI
acetate, FAB yl?pde radinc1 & {Areh| hir %@W‘ﬂf%%’&%&ﬂ?ﬂﬁi'yﬁ -

car bonyl ] benz acet-ate,

3-[4-(3-tRpfl MWWW%MI phonyl ) pi per azi nel-car bonyl ] benzani di ne,
acetate, FAB 441; 25

3-[4-(4-bi phenylyl su’hghonyl erazi ne-1carpon acetate, FAB

1’1@“ nzam di ne,

449; 4-[4- (3, 3k TH DHOPRA S Pt peF ot SR HIRys b&h%eHi di ne,
acet at e, EAB 433; 454461{,(15hﬁnzeﬁhyM&yéM@mrwJ)muwmpmeﬂSﬁn—

car bonyl ] benz t.e

4-14-(3-fluor gfnydjrrgﬁo% eat ysf EjIAB% i?’f%clihae?%lzl %eyll) car bonyl ] benzam di ne
acetate, BAB 43ignyl] methanone,

4-[4-(2, 4-di chl or o- 6- net hoxyphenyl sul phonyl ) pi per azi ne- 1- car bonyl ] benzam di
ne, acetate, FAB 971; 35 4-(4-benzyl pi perazi ne-1-carbonyl)benzam di ne,
acetate, FAB 3om:h 44‘[‘2F<(”2Q‘ TR PR 5 b RRP Y} neb heER® 0Py YEDenzan di ne,
acetate, FAB 373; j{4-(4-bromo-2-ethylphenylsulphonyl)piperazin-1-

yl]l[4-(5-methyl[l,2,4]oxadiazol-3-yl)phenyl]lmethanone;
25 {
with 1-naphthylsulphonyl chloride gives
[4-(l-naphthylsulphonyl)piperazin-1-yl] [4-(5-
methyl[1l,2,4)oxadiazol-3~yl)phenyl]lmethanone;

30 with 5-dimethylamino-l-naphthylsulphonyl chloride gives
[4- (5-dimethylamino-l-naphthylsulphonyl)piperazin-
1-y1)[4-(5-methyl[l,2,4]oxadiazol-3-yl)phenyl]~ ]

methanone;
35 with 3,4-difluorophenylsulphonyl chloride gives
[4-(3,4-difluorophenylsulphonyl)piperazin-1-yl] [4-

(5-methyl{l,2,4)oxadiazol-3~yl)phenyllmethanone;

with 4-tert-butylphenylsulphonyl chloride gives



- 54 4-[4-(4-nmet hoxyphenyl net hyl ) pi per azi ne-1car bonyl | benzam di ne,

di acetate, FAB 353; 2 8 MAR 1002

-4-[ 4- (9- net hoxycar bonyl phenyl sul phonyl ) pi per azi ne- 1- car bonyl ] benzg@rg ﬂAR’!ﬂOZ
acetate, FAB 431; 5 37

4-[4- (4-propyl phenyl sul phonyl ) pi per azi ne~lcar bonyI ] - 3- net hyl benzam di ne,
acetate, FAB 429; 44~ 4-xeariptruiylaievdymiqnstaA irerazidiord ] (4- |

3-net hyl benzanisdiig hAcet, 3t &) 5B 14361 -3- yl)pheqyl]methanone,
4-19-(6- chloro 2- naphthylsulphonyl)plpera2|ne 11

car bonyl ] - 3- net hyl benzam di ne acet ate, FAB 471;
4-[4- (7- met hoxyit2r ma-rdtm(’wx rﬂﬂr&mmﬂ-ﬂdeardmm/sl benzani di ne,

acetate, FAB 453: h

car bonyl ] b2nzani di né, tg’tg %y@ rﬁyﬁe)rpal alrnxrig]rfll t% Exanpl e
6, the conpoumeshydl [dw2ar4d a)iaiCBJarmIl—Zi}yl)phenyl]methanone,

4-{3- oxo-3-[ 4- (butyl sul phonyl ) pi perazi n-1-yl ] propyl } benzam di ne, acet at e§,
FAB 381; 4-{3-o0x0-3-[4- é ropyl phenyl sul fhonyl )fl per azin _ ’
1-yl ] propy! } bevizdni di 4re(1 ebed wiethylpr apgl) penylsulphonyl  chloride

4-{ 3- 0x0- 3- [ 4-;G7&h! or o- 2- napht hyl sul phonyl ) pi per azi n-1-yl ] propyl } benzam di

ne, acetate, FAB 485; 4{3 0XO0- 3- 2- napht.h Isulph nyl ) pi perazin-1 |
yl ] pr opyl }%enzam di e, (et ét'éilnl?k%‘} OFthl phenyTsu B/hgrpyl) -
9- {3- oxo- [4-;(13:eﬁ+ﬂzdrm—14—ymtwmrqldmﬂl Ehan )adtadiazol-3-yl) -

pi perazin-1- yI éﬁ1y]6r} b‘%\—? am d| ne, acetate, FAB 449;
4-{3-oxo-3-[ 4 erﬂﬂ Jul phonyl ) pi perazin 1-yl]propyl } benzam di ne,
acetate, FAB 435 |

4-{ 3- 0x0- 3- [ 4-(A~bi phenyd Ml o IR RRIAA Nendd J iRy denzani din, |

acetate, FAB 477; 35

4-{3- oxo- B5[ 9- ( 2- 4, B 4 THRIRAGHERNSNH ITHORAYH PR ARzl 51 ] pYJo]pVi'} benzani

dine, acetate, (FARAAS (13 i&]@s&ﬁa{z%li-bwﬂﬁmm%éwa%&zﬁ n-1-yl]
propyl } benzam di ne, acet ate, FAB 381; i - 55 MARS 2002

3-{3- 0x0- 3- [ 4- (4- met hoxyphenyl sul phonyl ) pi per a2| n- 1 yl ] propyl } benzam di ne,
acetate, FAB 43lh &{t&m&dmbduquﬁanﬂmmmmlpmmﬁm@egmm
1-yl ] propyl } benzam dj ng, _.ac
3-{3-0x0-3-[4-(4-1i s[gdpr@Fpytlaiplre1ftel?1L§ﬂ%:'sod‘régﬁ1 eprlgfolesruazphoriyl)lilﬁveorbﬁ J}rbenzam dl ne
, acet at e2 OFAR 1443t~ S+ tdxd- B [4-4 10 %R BLa 79 hret Hgd aEny svgHuanene
pi perazi n-1-yl ] propyl } benzam di ne, acetate, FAB 443;
3-{3-0x0-3-[9-(3-chl oro-4- et hyl phen | sul phonyl
pi per azi n- 1- y19 o3 et g Tt %‘ %Ybﬂgzhlorlde gives
3-{3- 0x0- 3- [ 4- ( 6- chl O B inapH et yihstid y 18 ypiases yik Yo ybd 15 ofxy+ - benzam di
ne, acetate, FAR ABSis Jiddoor 3 [y d:&s Al wd sy ltonvd ) pher a7d e 1
25 !
with 4-pentylphenylsulphonyl chloride gives !
{4- (4-pentylphenylsulphonyl)piperazin-1-yl] [4-(5-
methyl[1l,2,4]oxadiazol~3-yl)phenyl]lmethanone;

30 with 4-butylphenylsulphonyl chloride gives
(4- (4-butylphenylsulphonyl)piperazin-1-yl] {4-(5-

methyl[1l,2,4]oxadiazol-3~yl)phenyl]imethanone;

with 3-chloro-4-methylphenylsulphonyl chloride gives
35 [4-(3-chloro-4-methylphenylsulphonyl)piperazin-1-
yl] [4-(5-methyl[l,2,4]oxadiazol-3-yl)phenyl]methanone.



yl ] propyl } benzam di ne, acetate, FAB 451; 15

3-{3-0x0- 3-[ 4- (4- bi phenyl yl sul phonyl ) pi perazi n-1i yl]propyl }benzam di ne,
‘acetate, FAB 477; Exanple 16 20 Simlarly to Exanple 13, reaction ?EWMRZWZ
4- (5-methyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl_ ifgocyanate ("F") | with

1-(2- naphthylsulphonylEpiperazine gi ves f
N-[ 4- (5- net hylE xadi azol - 3-yl ) phenyl ] - 4- (2 25 i
naphthylsulphonyl)plpera2|ne 1- carboxanlde Ol H~N-p\ \ NNJ I ~/ I!N
/ 4 O'N. i wth i-(2-phen | sul y per azi.ne |v

N-[ 4- ( 5- met hyl& [f@%%d.éml &y [84 (% Stohaphthalene-2-
phenyl vi nyl Sulsphlmhdr)yi)]l sl Bt ek ril- I:-qub]okﬁ-fﬂﬁ-anethyl BB, 2 24 BOWQ:E)@.‘Q-VM th
1- (4-propylLph _yI ho ndiye

N—[4-(5-ms%hy|€f{I Iﬁﬁgggﬁgazéﬁkg% ?phé%y °%4“£than°l is admixed

pr opyl phenyl lepﬁanmegeIO&lRﬁemfly claxdabﬁhrrﬁdd & dgarh of acetic acid
1- (4-chl oroph S 9 erazi |\g¥5 t at h |
N[ 4. (5- nethy%ﬂFJ g§@? g&%%g%glE cﬂgbhé%y n 2 4a mospheric pressure |
chl or opheny! si#ifsh dﬁﬂ@pﬁ?ﬁﬁ%&@ﬁ%rq Bok¥ déndlsﬂﬂﬁﬁnt are removed,
1-(2,4,6-tri 1hmrpj1enyl[$ul Bheny bypnaehthianene-resul@honyl) piperazin-

N-[ 4- (5 hyI i azol I)phe 4(ﬁ%% rimet phenyl sul phon
yI)plper é%ﬁé%ﬁih?nﬁﬁq*§%.3%3§:r%%%) H&ﬁ@1sulphonyl)plpera2|ne
gi ves 15 N—[4 (5 met hyl -[ 1, 2, 4] oxadi azol - 3- yI)phenyI] 4- (6

chl oro-2- ”aph%}ﬂ %;Mgpnyk%@' pc%n@%np-ﬁ s 82 éjeob%%l'ﬂlé@bo,?P&ﬁ‘ g%’é

simlarly to t hese e am |ne erivatives

N—(4-anidinopm@ﬁhénan%:ﬁeﬁﬂﬁﬂﬂmﬁgﬁnkﬁﬂﬁﬂd)uqﬂaﬁnﬁwﬁmmiq kar boxan de,
acetate, FAB 438: N- (4-am di nophenyl)-4-(2-phenyl vi nyl sul phonyl)
pi perazi ne-1-carboxam de, acetate, FAB 414: 25

N- (4- am ditRopheny! )42l 2l 4roRASTHERA SH4 Rﬂﬂﬂﬁ&bRﬂRﬂ%%&%?ﬁQﬂ?%ﬁFQﬁ&%h1de.

acetate, FAB 4HYzamidine, acetate, FAB 449;
4-{4- (2-naphthylsulphonyl)piperazin-l-carbonyl]-
benzamidine, acetate, EI 405 (M' - NH;);
4-[4- (4-propylphenylsulphonyl)piperazin-1-
20 carbonyl]lbenzamidine, acetate, FAB 415;
4-[4- (2-phenylvinylsulphonyl)piperazin-1-
carbonyl]benzamidine, acetate, FAB 399;
4-[4-(3-amino-4-chlorophenylsulphonyl)piperazin-1-
carbonyl]benzamidine, acetate, FABR 422; .
25 4-[4-(2-amino~-4-methoxyphenylsulphonyl)piperazin- é
l-carbonyl)benzamidine, acetate, FAB 418; |
4~[(4-(4-tolylsulphonyl)piperazin-l-carbonyl]-
benzamidine, acetate, FABR 387;
~[4~ (decylsulphonyl)piperazin-l-carbonyl]-
30 benzamidine, acetate, FAB 437;
4-[4-(benzylsulphonyl)piperazin-l-carbonyl]-

benzamidine, acetate, FAB 387;
4-[4-(3-amino-6-methylbenzylsulphonyl)piperazin-1-
carbonyl]benzamidine, acetate, FAB 402;
35 4-[4-(2,3-dichlorophenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 441;
4-[4-(3,4-dichlorophenylsulphonyl)piperazin-1- !
carbonyl]benzamidine, acetate, FAB 441; :



—i N- (4- am di nophenyl ) -9-(9-chl or ophenyl sul phonyl) piperazine-l-carboxanide,

acetate, FAB 422: N-(4-am di nophenyl)-4-(2,4,6-trinmethyl phenyl 30

'sul phonyl ) pi per azi ne-1-carboxam de, acetate, FAB 430;

N- (4- am di nophenyl ) - 4- (6 chl or o- 2- napht hytgul phonyl ) pi per azi ne- 1- zamgmy

e, acetate, FAB 972. | anple 17 35 Simlarly to Exanple 1, reaction o

1-[4-(5-methyl [ 1, 2, arb&adpagaylsuypygéﬁéyp}sﬁpé?aﬁr%éceréppyéﬁrh

i F20€¥|ph?ﬂYlﬁéhQQﬁﬁMinéh|QéééﬁtglVPﬁB 37357 ? a NAR|ZEOZ ' sul phony!)
met hy oxadi azol - 3- L pylp eny sul phony plpe

razine: with 4- nethgx pré yPEBWBRBﬁ?&lE gp aélng grazgn-l

1-[4-(5- nEthylcéibanﬁlpﬁéﬂtaﬂﬂﬁiﬁeylbbﬁﬁayﬁ} EAB4451 45ﬁ, eh g

met hoxyphenyl sul pho yk pi.perazine.. wth, 4 n ori de

i ves 114 5. metny [ 12480t S8R B Jh BIB pHL T R BR Y B TA

b|phenylylsulph@nybypibbeazame¢lmﬁthathaphthyAguﬂéﬁonyl chloride gives -

1-[4-(5-nmethyl -1, 2441@xQ@LQEQLaﬁlﬁbl§383%5L0ﬂhégylsulﬁhonyl :

naphthylsulphonyl)plpera2|ne | oro- -nag sulphonyl chl or| de

gi ves 1-[4- (5- REPRyRZERT DT apERAAY AIBROBPLEBAZ yRFERALS,

chl or o- 2- naphthylSUhph@nyh)Ehp@Eazens d2fe¥h{lphenylsulphonyl) -
7- nethoxy 2- naphthglsulpho ch

LT (5 rithy| btackadi bE lardsbpnyt) beRafsy fing. (oetate, FaB 435;

met hoxy- 2- napht hyl sut phengtrplpesarphenyi pbpdrazdnretbaxpbagaylk chloride
gi ves 25 o

1-[4-(5-nethyl?fﬁ?iTﬁ?6§Sdi%% F?E?y|§%%n%§?] 4( 3, 5-di net hoxybenzyl ) pi periazi
ne;, with 4- isopropyHphény2smephonyf5cmEthMEhgnyésUlPhP4leElpethyhn-[1| 2,

4] oxadi azol - 31¥£érBSH§Y?$enéam£é§9e£SQE&QQY&P“?H%'§¥HP“0”Y')p'peraz'”e
wi t h 4-bi phenyl yl car bon lorid

1-[ 4- (5- methyi -] 1, 24n}6xéé|saéPrsppﬁybéﬁE}PPORY%@PlperaZln 1-
bi phenyl yl car beaybdpiDepéAEBRidine, acetate, FAB 407;

4-[4-(4-methoxyphenylsulphonyl)piperazin-1-

carbonyl]benzamidine, acetate, FAB 402;
4~[4-(2-thienylsulphonyl)piperazin-l-carbonyl]-
20 Dbenzamidine, acetate, FAB 379;
4~[(4-(4-chlcrophenylsulphonyl)piperazin-1i-
carbonyl]benzamidine, acetate, FAB 407;
4~ (4~ (isopropylsulphonyl)piperazin-l~carbonyl]-
benzamidine, acetate, FAB 339;
25 4-(4-(1,2,3,4-tetrahydroquinolin-8-ylsulphonyl) -

piperazin-l-carbonyl]benzamidine, acetate, FAB 428;
4-[{4~(4-aminophenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 388;
4-{4-(3-chloro-é-methoxyphenylsulphonyl)piperazin-
30 l-carbonyl]lbenzamidine, acetate, FAB 437;
4-[4-(4-acetamidophenylsulphonyl)piperazin-1-

carbonyllbenzamidine, acetate, FAB 437; f
4-[4-(2,2,5,7,8-pentamethylchroman-6-ylsulphonyl)~

piperazin-l-carbonyl]lbenzamidine, acetate, FAB 499;

35 4-[4- (camphor-10-ylsulphonyl)piperazin-1-

carbonyllbenzamidine, acetate, FAB 447;
4-{4-[5-(1-methyl-5-trifluoromethyl-3-pyrazolyl) -

2-thienylsulphonyl]lpiperazin-l-carbonyl}benzamidine,

acetate, FAB 527;



35 with 2-napht hyl carbonyl chloride gives
1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) benzyl ]-4-(2

‘napht hyl car bonyl ) pi per azi ne; 2 0 MAR 2002 - s8 wth 3, 5-dinethoxybenzy|
chl oride gives

1-[4-(5-methyl -1, 2, 4] oxadi azol - 3- yI)benzyI) 4(3, 5- dlnethoxybenzyI%%P$@2@Z|
ne: 5 with 2- naphtHyﬂﬁeﬂﬁy5-@ht@ﬂpd@P@ﬁmé§Sulphonyl)PlperaZln 1-

l
1-[4-(5- met hylyb-boAm 4l %ﬁfilaﬁaa'm% y'a):'@%%)é”l“%B( Znapht hyl met hyl ) pi peraZI ne.
By hydrogenation Si i | 'e 2, these 10 give the am dine
derivatives bel ow. 4—[4—(2 4,6~ trlmethylphenylsulphonyl)plpera21n 1-

1-(4- anldlnob@@§ﬁbhy4]5@ngggguhagengb@wb@@qny@hpmg@ra2|ne acetate, FAB
401; 1-(4- anldlnob%nﬁ ) -.4- 4-n§ phe suI ¥%915 erazine,
acetate, FAB 389; A~4ATBERES P% Ey? P§M GRATRZ 10~
piperazine aqeta&eanA$bé35amld1ne, acetate, FAB 451;

1- ( 4- ani di nob | | FAB 409:: 20
L o G mobenayy U=]ug 5o RRRE By BRI PO CRTEAG, U o iﬂae acet ate.
FAB 443; i 1- pgpawadnnoaenzybpnylabem@ﬁmoﬂynzqnagﬁﬁﬁyﬁ, FAB 512;

5U|ph0ny|)p'peraz'Qei4aQﬁE%h§lsE$ Brd3S &)pl era21n 1- carbonyl]—
1- (4-am di nobenzyl |nethox%éenz pi perazi ne, acetate, FAB 369;

1- ( 4- anldﬁ%obéﬁ?%PWJQJPﬁll§6§F66§Pp ny° (M su Btdony| ) pi per azi ne,
acetate, FAB 441; 1~(4~3ni,di-agberzayl)s54chdotiopepyinslzearnemliphonyl) -

pi per azi ne, dlacetateh EAB 3%9' %8 e . -
1- (4- ani di nobBAPSIRZAN - RAFRERYId REBEATAIPSer 255 8 i acet ate, FAB 373
1- (4-am di nobenzyl ¥-44(3 35 Seiddeetbyybdripgokalz ojiyisudphoeay ldi-acet at e, FAB

369; 1- §4 aﬁlgl %Eggaﬁe 1éa§%8938@&%%f%§§%é%k35aE%Q% %zlne di acetate, FAB

359. feaction Of
4-19-(6- ch$oro 2- népHﬁhyHs@ﬁpm@nﬁPF&ME@P@?PH@SPl@QPQGﬁyPPF@Iﬁ@ﬂ@yﬂbenzanld|

ne with met hylca%lo%;qf Serehe ikl ndi, Chl-erant, h@rie,z;etlhe 4GaMeand ma%h |
(imno-{4-[4-( -chloro 2-nap hth I-suI%Q nyI erazi nei- car?ﬁpyl phenyl } met

hyl)carbamate is obtdi‘ndd QFP@ St P@Y&é%&%&ﬁaéﬁnsijﬂﬁr D@L -NH 10

benzamidine, acetate, EI 405 (M" - NH,);
4-[4-(5-dimethylamino-l-naphthylsulphonyl) -
20 piperazin-l-carbonyl]benzamidine, acetate, EI 448 (M" -
NHz) ;
4-[4~(3,4-difluorophenylsulphonyl)piperazin-1-
carbonyllbenzamidine, acetate;
-[4-(4-tert-butylphenylsulphonyl)piperazin-1-
25 carbonyllbenzamidine, acetate, FAB 429;
4-[4-(4-ethylphenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 401;
4-{4-(4-(1,1-dimethylpropyl)phenylsulphonyl) -
piperazin-l-carbonyl]benzamidine, acetate, FAB 442;
30 4-{4-(4-isopropylphenylsulphonyl)piperazin-1-
carbonyllbenzamidine, acetate, FAB 415; !
4-{4-(4~-trifluoromethylphenylsulphonyl)piperazin-
l-carbonyl]benzamidine, acetate, FAB 441;
4-[4-(3~amino-4-methylphenylsulphonyl)piperazin-1-
35 carbonyllbenzamidine, acetate, FAB 402;
4~{4- (4d-pentylphenylsulphonyl)piperazin-1- .
carbonyl]lbenzamidine, acetate, FAB 443;
4-[4- (4-butylphenylsulphonyl)piperazin-1- '
carbonyllbenzamidine, acetate, FAB 429;



Exanple 19 15 FAB 515. Simlarly to Exanple 1, reaction of

1-19-(5-nmethyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] - pi perazine ("H') with

‘9- propyl phenyl sul phonyl chloride gives

1-[9-(5-methyl -[1, 2, 9] oxadi azol - 3-yl )ph_erllyll 1-9-(9 28MAR{20{}2
propyl phenyl sul phonyl ) pi perazine; 20 w th "4-butyl sul phonyl chloride gi ve
1-[9-(5-nethyl -[ 1, meu%xeﬁw@rzkﬂn@-@m@mwl}ew{ gnliphonyl)piperazin-

but yl sul phonyl e 4 £ | sag pfyonyl chloride gives 25
1-19-(5- et hyll)fgla‘lg{Q O)r:]g%il azol - 3- rﬁ)phen -9 (9nmet hoxyphenyl sul phonyl ) pi p

erazine;, with 9-chl orophenyl sul phonyl chloride gives

1-[4- (5- et hylpdampd 4] oxadi azol - 3-yl ) phenyl ]-4-(9 30
chl orophengl surphonyTl ) pi perazine; wth 4-isopropyl phenyl sul phonyl chloride
glves Z 8 MAR 2002 - 60

1-[4-(5- et hyIB;[ 1, e arxiagh azoht’h yl )epj"uamdl]am ( Arsaprtepy | pifenylnaﬂhp»ﬂonyl )p

Ilpfzfa%{:amraret hyl k}[ﬁo%% i aZ0 pgﬁnﬁy]) enylai cga ?:lfbl [Sil'lﬁnyﬁ yI oel'lr?ytl sul phonyl )

pi per azi ne: wqm@tWJ@mxnmmmnw sul phonyl chlori de gives

1- (4- (5-met hylg] s 2 éH@H&éH%&hé%éﬁéﬁguﬁnngéhéﬂ&l)plpera21ne 1-
(2,4, 6-trinmethyl phenyl sul phonyl ) pi per azi ne;

3- chl or o- 40 metdRARABAYIRGN IAHGIRA R hI DY &R glax@ser customary work-up,
1- (4- (5-met hyleHédl, Eofhba)&adl ai@tlhﬁl yl{ iphewy (4~44-3 6-chloronaphthalene-

o e S S S A S S S

napht hyI sul phcmyzﬂ:)qmqtmfam ne; 20 with 6-chl oro-2-napht hyl sul phonyl chl or| de
gives 1-[4-(5-methyl-[1, 2, 4] oxadi azol - 3-yl ) phenyl ] -4-(6
chl oro- 2- naphthylsulphonyl)plpera2|ne

15 Example

Similarly to Example 1, reaction of 3-[4-(5-methyl-
[1,2,4]0xadiazol-3~yl)phenyll-l-piperazin-l-ylpropan-1-
one [(obtainable from 3-[4-(5-methyl-[1,2,4]Joxadiazol-3- |

20 yl)phenyl]-1-(4-tert-butyloxycarbonyl)piperazin-l-yl- |
propan-l-one by treatment with TFA/CH,Cl;] and 6-chloro-
naphthalene-2-sulphonyl chloride gives the compound
1-{4-(6-chloronaphthalene-2-sulphonyl)piperazin-1-yi]-
3-[{4-(5-methyl-{1,2,4}oxadiazol-3~-yl)phenyl]propan-1-

25 one and, after hydrogenation, 4-{3-oxo-3-[4-(6-chloro-
naphthalene-2-sulphonyl)piperazin-1l-yl]propyl}-
benzamidine.

Example 5
30

Similarly to Example ({sic] 1 and 2, reaction of [3-(5-
methyl-[1,2,4]oxadiazol-3-yl)phenyl]lpiperazin-1-yl-

methanone and 5-chloronaphthalene-2-sulphonyl chloride,
followed by hydrogenation, gives the compound 3-[4-(6-

35 chloronaphthalene-2-sulphonyl)piperazine~l-carbonyl]-
benzamidine, acetate, FAB 457.

Similarly, reaction of {3-(5-methyl-[1,2,4]oxadiazol-3-
yl)phenyl]piperazin-l-ylmethanone with 4-propyl-



. |
By hydrogenation simlarly to Exanple 2, these give the 25 am dine |
derivatives bel ow 4
‘i - (4-am di nophenyl ) - 4- ( 4- propyl phenyl sul phonyl ) pi perazi ne, acetate, FAB 387,
1- (4-am di nophenyl ) - 9- (4- butyl sul phonylL) 39 pi perazine, acetate, FAB B&&Mkzmz
1- (4- am di nophenyl) - 4- (4- met hoxyphenyl sul phonyl ) pi perazine, acetate, FAB
375; 1-(4-aniEhﬁ@ﬁhéh}pﬁom¥@4-@hf@xb@ﬁeﬁVKhuEpﬁéﬁﬁpﬁpﬁpehﬁétﬂﬁ$ﬂ@bé@&te,

Z/C%g 232 giBl-ggge@m dinephesyhpodn4- | 50ps opyLphepyl sHkRPOSY pRORGL pzi ne,

1- ( 4- ani di nopRéRGFRZADLZ1I5CARERYY Y PREAFMIGEPRoNRCESRSEr aFPRe 2 1acet at e, FAB
421, - 61 - EZafpMAR62002 1-(4-am di nophenyl)-4-(2, 4, 6-trimethyl phenyl !
sulphonyl)ﬁipera2|ne, acetate, FAB 387;

1- (4- am dihophenyl) - 4- ( 3- chl or 0- 4- net hyl phenyl sul phonyl ) pi per azi ne,

acetate, FAB 398il8rly(4tamEkamphenyl,) - 4e@2tdapht byl s24+ phonytpetipeiazi ne,
acetate, FAB 5; -anLdi.nophen -4- (6-¢ch - 2-napht byl 1o
suIphonyl)pipi?égféggﬁggg%g?é,eF§é¥h§86Y§§iﬁThggggﬁfg%iE géf&#ﬁﬁe% rel ate
t o phar maceut P88l {0Bf br rancht idoRsormanging Lau liphjoatd oﬁhgpélléeA gbyesi on of

100 g of an aghkVedryRIN Of 41 \-deop I 1s@nehéngl phigésodiym -
hydr ogen phosggﬁtg ig 3. 1" ﬁ; dggg%y §|s€?%?%d mgegr ?sp%%%%ght to pH 6.5
with 2 NYdrédnrerité -derBesny sy éefda=adiagertiPe i) PRRRYILd R ENaRT ;
injection viakscaee fahdped wfiter hehgakotyeanribyephi 4+ g2dokiver [$t €441 e
conditions and_clo nder. .2 teril.e conditions. ch.injecti.on_vi al
contains 5 ngp6§p¥§§g$§yc8Hﬁ888§Y§E§é§SF§ZéP' GH@&EESX&#@?higmA%&vaUre of
20 g of an acthBe4é8npound of the formula | with 100 g of Soya |ecithin and
1900 g of ! cocoa butter is nelted, poured into noulds and allowed ' to
cool . Each suppository contains 20 ng of active conpound. 30 Exanple C
sol ution ¥ soP&MiéATLE, prepaté@nf Pm B g of an active conpound of the .
formula I, 9.38 g of NaHzPOq~2HzO, 28.48 g of ' 35 Na2HPO~~12HzO and 0.1 g
of benzal koni um chl.ori de En 9401n1 ﬁf dgublg distilled water. It is brouyght
to pH 6.8, topp&d GFc¥oSPLIPRRRYIsERIPFA2EdIBYSFrradiation. This sol ution
can be used in thelfddam(dkcgyediphsnyl)pifelARiAGQZ2y1]162- [4-K¥anpl e D
UL methyl-[1,2,4]Joxadiazol-3-yl)phenyl]ethan-1-one;
20

with phenylsulphonyl chloride gives !

1-{4-(phenylsulphonyl)piperazin-1-yl}-2-{4~(5- .

methyl-(1,2,4]oxadiazol~3-yl)phenyl]ethan-l-one; |

25 with 3,4-dichlorophenylsulphonyl chloride gives
1-[4~(3,4~dichlorophenylsulphonyl)piperazin-1-yl]-~
2-[4-(5-methyl~-[1,2,4)oxadiazol-3~yl)phenyl]ethan-1-

one; |

30 with benzylsulphonyl chloride gives
1-[4- (benzylsulphonyl)piperazin-1-yl]-2-[4-(5-
methyl-[1,2,4]oxadiazol-3-yl)phenyl]ethan-1-one;

with 3,4-dimethoxyphenylsulphonyl chloride gives

35 1-[(4-(3,4-dimethoxyphenylsulphonyl)piperazin-1- |
yl]=-2-{4-(5-methyl-[1,2,4)oxadiazol-3-yl)phenyl]ethan-
l-one;

#ith isopropylsulphonyl chloride gives



500 g of an active conpound of the fornula | are mxed with 99.5 g of
vasel i ne under aseptic conditions. Exanple E: tablets A mxture of 1 kg
‘active conmpound of the fornmula I, 4 kg of lactose, 1.2 kg of potato @Egm QMZ
0.2 kg of 10 talc and 0.1 kg of nagnesi_up,stearate is pressed into ta

in the customary manner such that each tabl et contains 10 ng of active
conpound. Exanple R:- [dodtl@@ﬂr@lﬂy&@lﬁlozwlvmmrsaza}r@%}elsls&f Efmal gousl y

to Exanple E apdane hhen 4q%q<taqﬂajzrbﬂjyeﬁqgwm Widd. a coating of

sucrose, potato starch t'al’c, tragacanth gum and dyestuff Exarrpl e G
capsules Hard gelatin capsul es are filled with 2 kg of active conpound of

the formul a Iwﬂtﬁiaamﬁﬁaﬁmnuqyyyﬁyyﬂbﬁyxﬂtﬁibﬁﬂuﬁ gﬁugscapsule cont ai ns; 20
ctive i npound. Exa }

ng of the ul.es .30 A sol g o
active con%ound of 1t"h[é[ T &ARRRe T rIl%n yéosuf' &361’3}’%35?1’} Lied’%xl;:lat er[lﬁ s

subj ected to s(Seimeta yfli- [tir, &, i4d rmx aatich 22 ip@H yES paven i Jld tdohrwd t4ortdve sol uti on,
| yophi |l i zed under sterile conditions and cl osed under sterile conditions.

Each anpoul e contains 35 10 ng of active compound. 5 10 -63Pateat C ains
1. Conpounds ofitthe ety -4 -meNhpsFariony-iv 2= ke enyg SwAPooZ | in whi ch

Rl is -C( =NH) &H%m‘&@%lde% optionally substituted [~~r -COA) -CO [C (R6)
z] n-Ar', - or HN- ~ N " p.CH3 | 15 20 _ '

10 -[4- (3-methoxy-4-methoxycarbonyl-2-thienyl-
sulphonyl)piperazin-1-ylj-2-[4-(5-methyl-[(1,2,4]~

oxadiazol-3-yl)phenyl]ethan~l-one;

with 2,4, 6-trimethylphenylsulphonyl chloride gives
15 1-{4-(2,4, 6-trimethylphenylsulphonyl)piperazin-1-
yl]-2-[4~(5-methyl-[1,2,4)oxadiazol-3-yl)phenyl]ethan- !

l-one;

with 2-phenylvinylsulphonyl chloride gives
20 1-[{4-(2-phenylvinylsulphonyl)piperazin-1-ylj-2-(4-
(5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]jethan-1-one;

with methylsulphonyl chloride gives
-[4- (methylsulphonyl)piperazin-1-yl]-2-[4-(5-
25 methyl-[1l,2,4)oxadi1azol-3-yl)phenyl]lethan-1-one;

with [2,1,3]benzothiadiazol-4-ylsulphonyl chloride
gives |
1-[4-([2,1,3)benzothiadiazol-4-ylsulphonyl) - |
30 piperazin-1l-yl]-2-[4-(5-methyl-[1,2,4)oxadiazol-3-
vl)phenyllethan-l-one;

with 2,4-dichlorophenylsulphonyl chloride gives
1-[4-(2,4-dichlorophenylsulphonyl)piperazin-1-yl]-
35 2-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)phenyllethan-1-

oney

with l-naphthylsulphonyl chloride gives



25 30 R2 is H A OR6) N(R6) z, NOz, CN, Hal, NHCQA) NHCQAr ( NHSCzA , f
NHSO2Ar , COOR6 , CON ( R6 ) z , CCNHAr CORE, COAr, S(OnA or S(C»nAr %
R3iS A COCdQalkyl, -[C (R6)2]nAr, [C(R6)2]n 0 Ar, [C(R6)z]nHet a'erMARznnz
-C(R6) z=C(R6) z-Ar, R6 is H A or benzyl 4§ i_Ls -CO ~-C ( R6 ) 2- , -C(

R6 ) 2C( R6&) z- . -C( R ) z-CO -C( R6) z-C ( )zCO,-C(
R6 ) =C ( R6) - COl- [iﬂmphthylsulpf{owl()m@%razzqnﬂm&'} i3~ o -C

( COOR6 ) _) z ) ] hdH- 16, -64 2 8
MAR 2002 A IS aI r&i h[e:lezﬁg Ox%h%zg?(?r?s}:rz%\?hﬁncyﬁq?r?e or 1two CH2 groups can
be replaced by Oor S atons or by -CR6=CR6- groups and/or 1-7 H atons cam

be replaced bmaEm.Q-@a pht Haritibto i adhiggiivdss unsubsti t ut ed or i

nono- or tris stlt ted %21

NHCOA NHo'bAr , :jtS %M%&Pylsuéﬁﬁf?%)@dﬁe(r%% 123’1]('\:1%%%,

CORE) COAr', S(e@)nya-o[rl,ﬁ(,m)Jmecra,dwzon-ss-r}alpmHmyldretpmﬁw omte;ch is
unsubstituted or nono-, di or trisubstituted by AA OR6) N( R6 ) z , NO2 ,
CN, Hal , NHCOA, COOR6 , CON( R6 ) 2, 15 CORE or S(0)nA, Het is a nono-
or bicyclic smuxﬁat%‘@l@ﬁmum‘édm@?t}twhquﬁg @W@ﬁmws )

contai ns one, two) 1U‘{r4ee(5ordlfn@trhyl%mdd;a_l ,{gpr&qlﬂggl yihetero atoms |
such as nitrogen, i o: cygen and suI d whi IS unsubstltuted or nDho-

or pol ysub®t i BHPSF aRi e~ Y14 ~2ar (4~ hleNl( %‘44(] FediezolnNy |

Ar - CONH- CH2 aI}Q)/pwnﬂarebmaﬂ 1c»c>y@en, 25 Hal is F, C1, Br or I, nis O, 1

or 2, 30 and salts thereof. 2. Conpounds according to Caim1l a)

4-[ 4- (4- propyl phenyl sul phonyl )-135 pi perazi nyl carbonyl ] benzam di ne; b)

4- [ 4- ( 3- am no-wi-t¢h | domeptherye sl heimyriyd Ne iyl pemdwinpdl carlvomiydg einzesm di ne; ¢)

4-14-(6- chIoronaphﬁhq4ﬂyﬁﬂ%égﬂﬁygynngﬁ&ﬂpﬂgﬂvygygﬂﬁgﬁyyygypgggg¥g3n1d|ne
15 1-yl]-2-[4-(5-methyl-[(1,2,4]oxadiazol-3-yl)phenyl]- |

ethan-1l-one. |
By hydrogenation, these compounds yield the amidine

derivatives below:

20
4-{2-0ox0-2-[4~{(decylsulphonyl)piperazin-1l-yl}~- :
ethyl}benzamidine, acetate, FAB 450; ;
4-{2-ox0-2-[4~- (phenylsulphonyl)piperazin-i-ylj- ;
ethyllbenzamidine, acetate, FAB 387;
25 4-{2-ox0-2-[4-(3,4-dichlorophenylsulphonyl)~

piperazin-l-yl]ethyl}benzamidine, acetate, FAB 454;
-{2-ox0~2-[4- (benzylsulphonyl)piperazin~-1-yl]-
ethyllbenzamidine, acetate, FAB 401;
4-{2-0x0-2-[4-(3,4-dimethoxyphenylsulphonyl) -
30 piperazin-l-yllethyl}benzamidine, acetate, FAB 447;
4-{2-0x0-2-[4- (isopropylsulphonyl)piperazin-1-yl]-
ethyl}benzamidine, acetate, FAB 353;
4-{2-0ox0-2-[4- (camphor-10-ylsulphonyl)piperazin~1- |
vllethyl}benzamidine, acetate, FAB 353; |
35 4-{2-ox0-2-[4-(3-methoxy-4-methoxycarbonyl-2-~
thienylsulphonyl)piperazin~l-yl]lethyl}benzamidine,
acetate, FAB 481;
4-{2-0x0-2-[4-(2,4,6-trimethylphenylsulphonyl) -
piperazin-l-yllethyl}benzamidine, acetate, FAB 429;



Z 8 MAR 2002 -65 d) J
4-[4-(2- phenyl vi nyl sul phonyl ) - 1pi per azi nyl car bonyl ] benzam di ne; and salt{

thereof. 5 10 15 20 3. Process for preparing conpounds of the fornula I
according to Caim1l and salts thereof)_cparacterized in that a) they) MR 200
|'i berated fromone of their functional derivatives by treatnment with a

sol vol ysing or hydrégedoe¥etayl 4gédtpheyyiyinybevr sPRARY AhPaREERASNGFOUD

fromits Oxadly?\fpé@r]yﬁrwﬁ&aﬁ{fdpﬂehyglé@gsf@l yBAS. 41B) replacing a
convent i onal am ho-protective ?rou treatment_with a solvol% {ng or
hydr ogenol ysi ng ageht {47 ®¥Ongd 6géﬂe%PY¥?%%P%?Phb)Bhpﬁﬁ?ﬁbng}o g Y%hich is

protected by ae€ llmémmraidpmel estévet@r OPRE ®2525 b) that for preparing
corpourds o the T ()2 St - R e PR B B LPRRRY AR h Oraim 1,
a conpound of prpetaunm+hry1]ethyh}hagzamndlnéﬁ &bethkdy, RBABI 4150 5 | 0 15
4-{2-0x0-2-[4-(2,4-dichlorophenylsulphonyl) -
piperazin-l-yl]ethyl}benzamidine, acetate, FAB 455;
4-{2-0x0-2-[4-(l-naphthylsulphonyl)piperazin-1-
10 vylijethyl}benzamidine, acetate, FAB 437;
4-{2-0x0-2-{4-(2-naphthylsulphonyl)piperazin-1-

yllethyl}benzamidine, acetate, FAB 437;
4-{2~0ox0-2-[4-(5-dimethylamino-l1-naphthyl-
sulphonyl)piperazin-l-yl]ethyl}benzamidine, acetate,
15 FAB 480;
4-{2~0X0~-2-[4- (4-methylsulphonylphenylsulphonyl) -
piperazin~l-yllethyl}benzamidine, acetate, FAB 465. ;

Example 7

Similarly to Example 1, reaction of “A”

with 4-biphenylylcarbonyl chloride gives
[4- (4-phenylbenzoyl)piperazin-1-yl] [4- (5-methyl-
25 [1,2,4]oxadiazol-3-yl)phenylimethanone;

with c¢yclopentylcarbonyl chloride gives
[4-(cyclopentylcarbonyl)piperazin-1-yl] [4-(5-
methyl-[1,2,4]oxadiazol-3-yl)phenyl]lmethanone;

30
with phenoxyacetyl chloride gives
[4- (phenoxyacetyl)piperazin-1-yl] (4-(5-methyl-
[1,2,4]oxadiazol-3-yl)phenyl]imethanone;

35 with l-naphthylcarbonyl chloride gives
[4- (1-naphthylcarbonyl)piperazin-1-yl] [4-(5-
methyl~{1l,2,4]oxadiazol~-3-yl)phenyl]lmethanone;

with Z2-naphthylcarbonyl chloride gives



|

which R3 and Y are as defined in Cdaimlis reacted with a conpound of|
formula I'll " R~ 11l RRin which RLis ~~N. NOor OHN-~ N'" O CH3 X

in
t he
i s-CO or -C(RE) 2-CO , Rz is as defined in daiml, and L is C1, Br,

| or a free or a reactive ' functionally ?@rlvatlzed OH group) 20?QVNMWZMR
that for preparing conpounds of the fornu I 25 1in which R is ~~N ~N~
0 or H\-~ N O CHa [45(2gnaBhthyycasbonpk) piperrzép-1epbl [4and-R2 and X are

as defined in 1 1920@ pbitheyi ha1h ¥ BdekV in which Y is
-S02-, -CO or&%@hg1 { |sp§§§ggalne |% 8§2Fn?1? ghgxﬂ |§ Cl, Br, | or|a

free or a reactive functlonally derivatized OH group, is reacted mnth a }
compound of thgifRprAutet n&}l ~dhll dride VgR2esn which Rl is .

5 [4- (nicotinoyl)piperazin-1-yl] (4- (5-methyl-
[1,2,4]oxadiazol~-3-yl)phenyl]lmethanone;

with 3-nitrobenzoyl chloride gives
[4- (3-nitrobenzoyl)piperazin-1l-yl] [4-(5-methyl- |
10 [1,2,4]oxadiazol-3-yl)phenyl]methanone;

with benzo-[b)thiophene-2-carbonyl chloride gives
(4- (benzo-(b] thiophene-2~carbonyl)piperazin-1-
yl] [4-(5-methyl-[1,2,4]oxadiazol~3-yl)phenyl]lmethanone;
15 !
with 4-trifluoromethoxybenzoyl chloride gives
(4-(4-trifluoromethoxybenzoyl)piperazin-1-yl] [4-
(5-methyl-[1,2,4)]oxadiazol-3-yl)phenyllmethanone;

20 with 2,5-dimethoxyphenylacetyl chloride gives .
[4-(2,5~-dimethoxyphenylacetyl)piperazin-1-yl] [4- i
(5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]lmethanone; (

with 4-chlorophenylacetyl chloride gives
25 [4- (4-chlorophenylacetyl)piperazin-1-yl] [4- (5~
methyl-[1,2,4]oxadiazol-3-yl)phenyl]lmethanone;

with 1,3-benzodioxol-5-carbonyl chloride gives |
[4- (1, 3-benzodioxol-5-carbonyl)piperazin-1-yl] [4-
30 (5-methyl-{1,2,4]oxadiazol~-3~yl)phenyl]methanone;

with 3,4-dichlorobenzoyl chloride gives
[4-(3,4-dichlorobenzoyl)piperazin-1-yl] [4-(5~-
methyl-[1,2,4)loxadiazol-3-yl)phenyl]methanone;

with isobutyl chloroformate gives
[4- (isobutyloxycarbonyl)piperazin-1-yl] [4-(5~
methyl-~[1l,2,4)oxadiazol-3-yl)phenyl]lmethanone.



~~ N N~-Oor ~ OHN-~ HOCHs and RZ and X are as defined in daiml1l, Zék
@

25 or d) that for

HNO ~~N~O or

are as defined in Claim1, a conmpound of

preparing conmpounds of the formula | in which Rl is ~~

N CH3 2 8 ~R 2002 , -68 510 15 r is -coNH, and R2 and X;

which R3 is as defined in Caiml, is reacted with a conpound of the

formula V RL ByH RyNJopenafiahi chti@ses compaunpf® il othy C@idine

10

15

20

25

30

35

derivatives below:

4-({4- (4-phenylbenzoyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 413;
4-[4-(cyclopentylcarbonyl)piperazine~l-carbonyl]-
benzamidine, acetate, FAB 329;
4-[4~ (phenoxyacetyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 367;
4-[4-(l-naphthylcarbonyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 387;
4-[4-(2-naphthylcarbonyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 387;
4-[4-(nicotinoyl)piperazine-l~-carbonyl]benz-
amidine, acetate, FAB 338;
4-[4-(3~amincbenzoyl)piperazine-l-carbonyl])-
benzamidine;
4-(4-(benzo-[b]thiophene-2-carbonyl)piperazine-1-
carbonyl]lbenzamidine, acetate, FAB 393;
4-[4-(4-trifluoromethoxybenzoyl)piperazine~1-
carbonyllbenzamidine, acetate, FAB 421;
4-14-(2,5-dimethoxyphenylacetyl)piperazine-1-
carbonyllbenzamidine, acetate, FAB 411;
4-[4-(4-chlorophenylacetyl)piperazine-1-
carbonyl]benzamidine, acetate, FAB 385;
4-[4-(1, 3-benzodioxol-5-carbonyl)piperazine-1-
carbonyllbenzamidine, acetate, FAB 381;
4-[4-(3,4-dichlorobenzoyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 381;
4—[4-(isobutyloxycarbonyl)piperazine—l—carboﬁyl]—

benzamidine, acetate, FAB 333.

Example 8

Reaction of equimolar amounts of acetyl chloride

pyridine and catalytic amounts of dimethylaminopyridine

Jives, after customary work-up

the formula VI R3 - N=C=D8WARim?

1
i
i
{
|



and R2 and X are as defined in Caim1, ? 8 MAR ?002 or 20 e) that for ;
preparing conpounds of the formula | in which Rl is -C (=NHL -NH2, a cyaho
-group is converted into an amdino 25 group, f) and/or that in a conpounﬂ
of the formula |, one or nore radicals Rhg Rz and/ or R3 are convertdd MAR 2602
one or nore radicals R, Rz 30 and/or R3 r c-69 2 8 MAR ;2002 by, for
exanple, i) hydﬁ@!ysﬂn¢4aﬁ6e§ﬁéprgnénbtbélghee2a5éépb@%yﬂ)QF@GEaZBDﬁr)
reducing a vi tyrQ QR 1 ddnAmidlddng an amino group, 10 g) and/or
converting a base or aC|d of the formula | into one of its salts. 4.

Process for prepar ithy YHaARdCe AT Ench@ranari ikt erdaact eri zed in that|I
conpound of t s fedioAY 1A Pi pe e iCA-Harpdry G pHan il ety ) aaner pfidd s |
phy5|olog|$ally acceptable salts is brought into a suitable dosage form;
together viith at |least one solid, liquid or sem-liquid carrier or
auxi liary. 20 Exanmphiar rBaceutical formnul ation, characterized by a content of
at | east one conpound of the fornmula | according to Claim1l and/or one of
its physiologically ac table salts. 25 6. Conpounds of the formula I
according to @%Q’ﬁlpfarfdgtwmm%i%ﬁ@@m%%l p§ Ace¥pnabrezyal byopdde,
combating t hr gyR0sApe VBOGR digld | n{ﬂ@ﬁwnam@ﬁé er hasca@eas_b&omethane
i nfl ammati ons, apoplexy, angina pectoris sten05| sty and
30 cl audi &8ti G4 %ermi tt ehs. 47CY%68 88ﬁ¥ﬁf oﬁtﬁﬁé EB PéYFaghegﬂg g t'o
Caim1l and t heige dd»ivienl aiaadilon acept abl e salts as inhibitors of :
coagul ation factor  Xa. 35 Q nds of th for I accordl ng to
Caiml and/oFBthepﬁdgﬁfg%&ngd\cal%y%ﬁggggta d%"' %gle %ul%mﬁne
preparati on ofetdhharedi cartent . |
b) acetic anhydride
15 gives 1-{4-(5-methyl-[1,2,4)oxadiazol-3-yl)benzyl]-4-

(tert-butyloxycarbonyl)piperazine.

Similarly to Example ([sic] 1 and 2, after removal of
the BOC group with TFA in CH,Cl;, reaction of 1-[4-(5-
20 methyl-[1,2,4)oxadiazol-3-yl)benzyl]lpiperazine with
6-chloronaphthalene-2-sulphonyl chloride, subseqguent
hydrogenation and customary work-up gives the compound
-[(6-chloronaphthalene-2-sulphonyl)piperazin-1-
ylmethyl]benzamidine.

25
The compounds below are obtained similarly: 5
|
4-[ (4-biphenylylsulphonyl)piperazin-1l-yl- j
methyl]lbenzamidine, !
30 4-[ (2-naphthylsulphonyl)piperazin-1-yl-

methyl]lbenzamidine,
4-[ (4-propylphenylsulphonyl)piperazin-1-yl-

methyllbenzamidine and
4-[ (2-phenylvinylsulphonyl)piperazin-1-yl-

35 methyllbenzamidine.



2 8 MAR 2002 -70 9. Use of conpounds of the formula | according to d ai m’l
and;/ or their physiologically acceptable salts for the preparation of a
‘medi cament in conbati ng thronboses, nyocardial infarction,

arteriosclerosis, inflanmations, apopl eXYgq angi na pectoris, rest en%g M:,AR 2002
after angi oplasty and cl audicatio interm ttens

. Al . Ah. AL. AE. BxAfmpAeAlBa. AA. AL AE. Al . A 9. AY. A AL. A; . Au

A A(. Au. Aay. A Ae. AE. A AL. A A A A .AF. A A A Aa9. A(2. A33.A;. A A A A A Ah. AH

. AUR. A(. AU. AL Al . AU2. A

. A3. AF. A9. AR ReagEIRN vy O4R A SIimed af r  AROUDES (| ORal : 454BFASTEEL- |
HH( H¥. #. p””ppQ’ix>2>sxmMmmlz@’i’l’é’&’gfi’i%’ép{émlc?’>3828’?’>’>ai”p’n88y?anas§nagty ~2~ho~

PP2~P~2~22~2~777727 9! go ?2? OS i989<9<9<<<<<<<<<<<<<<<<<<<<<>>>>>> ?| <<<<<

x<x<x>p>p§%>>§519@9 pEBégﬁ ng96>d§b§ggﬁ>Q%¥€§%>q£§?5<92§299§_¥????x9
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15 amldlnophenyl]amino}acetic acid.
Similarly, the compounds below are obtained

{[4—(4-biphenylylsulphonyl)piperazine—l—carbonyl]-
20 [4-amidinophenyl]amino}acetic acid, i
{[4—(2—naphthylsulphonyl)piperazine—l-carbonyl][4— |
amidinophenyl]amino}acetic acid, :
{[4—(4-propylphenylsulphonyl)piperazine—l—
carbonyl][4—amidinophenyl]amino}acetic acid and
25 {[4—(2-phenylvinylsulphonyl)piperazine—l—

carbonyl][4—amidinophenyl]amino}acetic acid.

Example 12

30 Reaction of egquimolar amounts of 4-(5-methyl-[1,2,4]-
oxadiazol-3-yl)phenylacetic acid, methyl iodide and
potassium carbonate gives methyl 4- (5-methyl-
[1,2,4]oxadiazol—3—yl)phenylacetate (“D”) .

Heating of eguimolar amounts of BOC-piperazine and !

35 chloroacetyl chloride in toluene gives, after customary
work-up, 1-BOC-4-chloromethylcarbonylpiperazine (“E") .
Reaction of “D” and “E” with NaH in DMF gives, after

customary Work-up, the compound methyl 4-(4-BOC-
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- (piperazin-1-yl)-2-[4-(5-methyl-[1,2,4)oxadiazol-3-
yl)phenyl]-4-oxobutyrate.
Reaction with 6-chloronaphthalenesulphonyl chloride
gives, similarly to Example 1, the compound methyl
4-[4-(6-chloronaphthalene-2-sulphonyl)piperazin-1-yl)-
2-[(4-(5-methyl-[1,2,4]oxadiazol-3~-yl)phenyl]-4-oxo-
butyrate.

This gives, by hydrogenation similar to Example 2, the
compound methyl 4-{4-(6-chloronaphthalene-2-sulphonyl)-
piperazin-1l-yl]-2-[4-amidinophenyl]-4-oxobutyrate.

The methyl ester is cleaved by treatment with NaOH in
methanol/water. Customary work-up gives 4-(4-(6-
chloronaphthalene-2-sulphonyl)piperazin-1-yl]-2-(4-
amidinophenyl)-4-oxobutyric acid.

The compounds below are obtained in a similar manner

4-[4-(4-biphenylylsulphonyl)piperazin-1-yl]-2-(4-
amidinophenyl) -4-oxobutyric acid,

4-[4-(2-naphthylsulphonyl)piperazin-1-yl]-2-(4-
amidinophenyl) -4-oxobutyric acid,

4-[4- (4-propylphenylsulphonyl)piperazin-1-yl]-2-
(4-amidinophenyl)-4-oxobutyric acid and

4-{4- (2-phenylvinylsulphonyl)piperazin-1-yl]-2~
amidinophenyl) ~4-oxobutyric acid.

Example 13

Reaction of equimolar amounts of “A” and phenyl
isocyanate in dichloromethane at room temperature
gives, after customary work-up, the compound N-phenyl-
4-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)benzoyl] -

piperazine-l-carboxamide.

Similarly, reaction of “A”

|
|
|
i
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with cyclohexyl iscocyanate gives

N-cyclohexyl-4-[4-(5-methyl-[1,2,4)oxadiazol-3-

yl)benzoyl]piperazine~l-carboxamide;

25 with 3-ethoxycarbonylphenyl isocyanate gives
N- (3-ethoxycarbonylphenyl) -4-[4- (5-methyl-
[1,2,4]oxadiazol~-3-yl)benzoyl]lpiperazine~l-carboxamide.

These compounds give, by hydrogenation similarly to

30 Example 2, the amidine derivatives below

N-phenyl-4-(4-amidinobenzoyl)piperazine-1- i
carboxamide, acetate, FAB 352;
N~butyl-4- (4-amidinobenzoyl)piperazine-1- !
35 carboxamide, acetate, FAB 332;
N~ (l1-naphthyl)-4-(4-amidinobenzoyl)piperazine-1-
carboxamide, acetate, FAB 402;
N- (4~methoxyphenyl)~4- (4-amidinobenzoyl) -
piperazine-l~carboxamide, acetate, FAB 382; !
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Example 14 ;

10 Similarly to Example ([sic] 1 and 2, the compounds below

are obtained

3-[4- (2-naphthylsulphonyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 423;
15 3-[4-(3-chloro-4-methylphenylsulphonyl)piperazine-
l-carbonyllbenzamidine, acetate, FAB 421;
3~-[4-(2,4,6~-trichlorophenylsulphonyl)piperazine-1l-
carbonyl]benzamidine, acetate, FAB 475,477;
3-[4-(3-amino~4-chlorophenylsulphonyl)piperazine-

20 l-carbonylibenzamidine, acetate, FAB 422;
3-{4-(4-chlorophenylsulphonyl)piperazine-1-

carbonyl]benzamidine, acetate, FAB 407;
3-(4-(3-trifluoromethylphenylisulphonyl)piperazine-
l-carbonyl]benzamidine, acetate, FAB 441;
25 3-[4-(4-biphenylylsulphonyl)piperazine-1-
carbonyl]lbenzamidine, acetate, FAB 449;
4-[4-(3,5-dimethoxyphenylsulphonyl)piperazine-1- {
carbonyl]lbenzamidine, acetate, FAB 433;
4-[(4-(dibenzofuran-2-ylsulphonyl)piperazine-1-
30 carbonyllbenzamidine, acetate, FAB 463;
4-[4-(3~-fluoro-4-methoxyphenylsulphonyl) -
piperazine-l-carbonyl]lbenzamidine, acetate, FAB 421;
-[4-(2,4-dichloro-6-methoxyphenylsulphonyl) -
piperazine-l-carbonyl]lbenzamidine, acetate, FAB 471;
35 4-(4-benzylpiperazine-l-carbonyl)benzamidine,
acetate, FAB 323;
4-{4-(2-naphthylmethyl)piperazine-l-carbonyl]-
benzamidine, acetate, FAB 373;
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piperazine-l-carbonyl]benzamidine, acetate, FAB 431;
5 4~[4~-(4~-propylphenylsulphonyl)piperazine-1-

carbonyl]-3-methylbenzamidine, acetate, FAB 429;
4-[4-(2~naphthylsulphonyl)piperazine-l-carbonyl]-
3-methylbenzamidine, acetate, FAB 437;
4-[4-(6-chloro-2-naphthylsulphonyl)piperazine-1-
10 carbonyl]-3-methylbenzamidine, acetate, FAB 471;
4-[4-(7-methoxy-2-naphthylsulphonyl)piperazine-1-

carbonylbenzamidine, acetate, FAB 453;
4-(4-(3,5-dimethoxyphenylmethyl)piperazine-1-
carbonyllbenzamidine, acetate, FAB 383;

15 ]
Example 15
Similarly to Example 6, the compounds below are
obtained

20

4-{3-0x0-3-[4- (butylsulphonyl)piperazin-1-yl]- i
propylibenzamidine, acetate, FAB 381;
4-{3-ox0~3-[{4-(4-propylphenylsulphonyl)piperazin-
l-yllpropyl}ibenzamidine, acetate, FAB 443;
25 4-{3-0x0-3-[4-(6-chloro-2-naphthylsulphonyl) -
piperazin-l-yllpropylibenzamidine, acetate, FAB 485;
4-{3-0x0-3-[{4-(2-naphthylsulphonyl)piperazin-1-
yl]lpropyl}benzamidine, acetate, FAB 451;
4-{3-0x0-3-[4~(3-chloro-4-methylphenylsulphonyl) -
30 piperazin-l-yljpropylibenzamidine, acetate, FAB 449;
~{3-0x0-3~[4~(4-chlorophenylsulphonyl)piperazin-
l-yl]lpropyllbenzamidine, acetate, FAB 435; :
4-{3-0x0-3- (4~ (4~-biphenylylsulphonyl)piperazin-1- f
yllpropyl}benzamidin, acetate, FAB 477; ‘
35 4-{3-0ox0-3-[4-(2-4,6-trimethylphenylsulphonyl) -
piperazin-1l-yl]lpropyl}benzamidine, acetate, FAB 443;
3-{3-0x0-3-[4- (butylsulphonyl)piperazin-1-yl}-
propyllbenzamidine, acetate, FAR 381;
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5 3-{3-0x0-3~[4~-(4-isopropylphenylsulphonyl) -
piperazin-l-yl]propyl}benzamidine, acetate, FAB 443;
3-{3-0x0-3~-[4-(2,4,6~-trimethylphenylsulphonyl) -
piperazin-l-yl]lpropyl}lbenzamidine, acetate, FAB 443;
3-{3-0x0-3~{4-(3-chloro-4-methylphenylsulphonyl) -
10 piperazin-l-yl]propyllbenzamidine, acetate, FAB 449;
3-{3-0x0-3-[4- (6-chloro-2-naphthylsulphonyl) -
piperazin-l-yl]propyllbenzamidine, acetate, FAB 485;
3-{3-0x0-3-[4-(2-naphthylsulphonyl)piperazin-1-
vllpropyllbenzamidine, acetate, FAB 451;
15 3-{3-ox0-3-[4-(4-biphenylylsulphonyl)piperazin-1-
vllpropyllbenzamidine, acetate, FAB 477;

Example 16

20 Similarly to Example 13, reaction of 4-(5-methyl-
[1,2,4)oxadiazol~-3-yl)phenyl iscocyanate (“F”)

with 1~ {2-naphthylsulphonyl)piperazine gives
N~[4-(5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]-4-(2-

25 naphthylsulphonyl)piperazine-l-carboxamide

o

with 1-(2-phenylvinylsulphonyl)piperazine gives
N-[4~(5-methyl-[1,2,4)oxadiazol-3-yl)phenyl]-4-(2-

30 phenylvinylsulphonyl)piperazine-l~carboxamide;
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with 1-(2,4,6-trimethylphenylsulphonyl)piperazine gives
10 N-[4- (5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]-4- '
(2,4,6-trimethylphenylsulphonyl)piperazine-1-

carboxamide;

with 1-(6-chloro-2-naphthylsulphonyl)piperazine gives
15 N-[4-(5-methyl-[1,2,4)oxadiazol-3~yl)phenyl])-4-(6- |
chloro-2~-naphthylsulphonyl)piperazine~l-carboxamide. |

By hydrogenation similarly to Example 2, these give the
amidine derivatives below
20
N- (4-amidinophenyl) -4~ (2-naphthylsulphonyl) - !
piperazine-l-carboxamide, acetate, FAB 438; |
N~ (4-amidinophenyl) -4~ (2-phenylvinylsulphonyl) -
piperazine-l-carboxamide, acetate, FAB 414;
25 N- (4~amidinophenyl) -4- (4-propylphenylsulphonyl) -
piperazine-l-carboxamide, acetate, FAB 430; !
N- (4~amidinophenyl)-4-(4-chlorophenylsulphonyl) - ;
piperazine-l-carboxamide, acetate, FAB 422;
N- (4-amidinophenyl)-4-(2,4, 6-trimethylphenyl-
30 sulphonyl)piperazine-l-carboxamide, acetate, FAB 430;
N- (4-amidinophenyl)-4- (6-chloro-2-naphthyl-
sulphonyl)piperazine-l-carboxamide, acetate, FAB 472.

Example 17

35
Similarly to Example 1, reaction of 1-[4-(5-methyl-
[1,2,4]oxadiazol-3-yl)benzyl]lpiperazine (“G”)

with 4-propylphenylsulphonyl chloride gives
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with Z2-naphthylsulphonyl chloride gives
-[4~(5-methyl-[1,2,4)oxadiazol~3-yl)benzyl]-4- (2~
naphthylsulphonyl)piperazine;

with 6é-chloro-2-naphthylsulphonyl chloride gives
1-[4-(5~methyl-[1,2,4)oxadiazcl~-3-yl)benzyl]-4-(6-
chloro-2-naphthylsulphonyl)piperazine;

20 with 7-methoxy-2-naphthylsulphonyl chloride gives }
1-[4- (5-methyl-[1,2,4]loxadiazol-3-yl)benzyl]-4- (7~ !
methoxy-2-naphthylsulphonyl)piperazine;

with 3,5-dimethoxybenzyl chloride gives
25 1-{4-(5-methyl-(1,2,4]oxadiazol-3-yl)benzyl]-4-
(3,5-dimethoxybenzyl)piperazine;

with 4-isopropylphenylsulphonyl chloride gives
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)benzyl]l-4-(4-
30 isopropylphenylsulphonyl)piperazine;

with 4-biphenylylcarbonyl chloride gives
1-[4-(5-methyl~-[1l,2,4]oxadiazol-3-yl)benzyl]-4-(4- |
biphenylylcarbonyl)piperazine;
35
with 2-naphthylcarbonyl chloride gives
1-[4-(5-methyl-[1,2,4)oxadiazol-3~yl)benzyl]-4-(2-
naphthylcarbonyl)piperazine;
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20 -(4- amldlnobenzyl) 4- (6-chloro-2-naphthyl-
sulphonyl)piperazine, acetate, FABR 443;
1-(4-amidinobenzyl)-4- (7-methoxy-2-naphthyl-
sulphonyl)piperazine, acetate, FAB 439;
l-(4-amidinobenzyl)~4- (3, 5-dimethoxybenzyl) -
25 piperazine, acetate, FAB 369;
l1-(4-amidinobenzyl)-4-(4-isopropylphenyl-
sulphonyl)piperazine, acetate, FAB 441;

1-(4-amidinobenzyl)-4-(4-biphenylylcarbonyl) -
piperazine, diacetate, FAB 399;
30 l1-(4-amidinobenzyl)-4- (2-naphthylcarbonyl) -
piperazine, diacetate, FAB 373;
1-(4-amidinobenzyl)-4- (3, 5S-dimethoxybenzyl) -
piperazine, diacetate, FAB 369;
l1-(4-amidinobenzyl) -4~ (2-naphthylmethyl) -
35 piperazine, diacetate, FAB 359.
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[1,2,4]oxadiazol-3-yl)phenyl]-piperazine (“H")

15 i
with 4-propylphenylsulphonyl chloride gives
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]-4-(4-
propylphenylsulphonyl)piperazine;

) -1~ 3-#10%>& () -!

20 with 4-butylsulphonyl chloride gives
1-[4-(5-methyl-[1,2,4]oxadiazol-3~-yl)phenyl]-4-~(4-
butylsulphonyl)piperazine; '

with 4-methoxyphenylsulphonyl chloride gives
25 1-[4-(5-methyl-{1,2,4]loxadiazol-3-yl)phenyl]-4-(4-
methoxyphenylsulphonyl)piperazine;

with 4-chlorophenylsulphonyl chloride gives
-[4-(5-methyl-[1,2,4])oxadiazol-3~yl)phenyl]-4-(4-

30 chlorophenylsulphonyl)piperazine;

with 4-isopropylphenylsulphonyl chloride gives
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with 2-naphthylsulphonyl chloride gives
1-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)phenyl]-4-(2~
naphthylsulphonyl)piperazine;

20 with 6-chloro-2-naphthylsulphonyl chloride gives i
1-[4-(5-methyl-[1,2,4]}oxadiazol-3-yl)phenyl]-4- (6~
chloro-2-naphthylsulphonyl)piperazine.

By hydrogenation similarly to Example 2, these give the
25 amidine derivatives below

- (4-amidinophenyl)-4- (4-propylphenylsulphonyl) -
piperazine, acetate,FAB 387;
l1-(4-amidinophenyl)-4-(4-butylsulphonyl) -
30 piperazine, acetate, FAB 325;
1- (4-amidinophenyl) -4- (4-methoxyphenylsulphonyl) -
piperazine, acetate, FAB 375; i
1-(4-amidinophenyl)-4-(4-chlorophenylsulphonyl) -
piperazine, acetate, FAB 379;
35 1-(4-amidinophenyl)-4-(4-isopropylphenyl-
sulphonyl)piperazine, acetate, FAB 387;
1-(4-amidinophenyl)-4- (4-biphenylylphenyl-
sulphonyl)piperazine, acetate, FABR 421; !
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5 1-(4-amidinophenyl)-4- (2-naphthylsulphonyl) -
piperazine, acetate, FAB 395;
1-(4-amidinophenyl)-4-(6-chloro-2-naphthyl-
sulphonyl)piperazine, acetate, FAB 429.

The following examples relate to pharmaceutical

10 formulations:

Example A: injection vials

A solution of 100 g of an active compound of the

15 formula I and 5 g of disodium hydrogen phosphate in 3 1
of doubly distilled water is brought to pH 6.5 with 2 N

hydrochloric acid and subjected to sterile filtration,

and 1injection vials are filled with the solution,

lyophilized under sterile conditions and closed under

20 sterile conditions. Each injection vial contains 5 mg

of active compound.

Example B: suppositories

25 A mixture of 20 g of an active compound of

the

formula I with 100 g of soya lecithin and 1400 g of |

cocoa butter is melted, poured into moulds and allowed '

to cool. Each suppository contains 20 mg of active

compound.
30
Example C: solution

A solution is prepared from 1 g of an active compound

of the formula I, 9.38 g of NaH,P04:-2H,0, 28.48 g of

35 Na,HPO,*12H,0 and 0.1 g of benzalkonium chloride

in

940 ml of doubly distilled water. It 1is brought to
PH 6.8, topped up to 1 1 and sterilized by irradiation. !

This solution can be used in the form of eyedrops.
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Example E: tablets

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 pressed into
tablets in the customary manner such that each tablet
contains 10 mg of active compound.

Example F: coated tablets

Tablets are pressed analogously to Example E and are
then coated in the customary manner with a coating of
sucrose, potato starch, talc, tragacanth gum and
dyestutf.

Example G: capsules

Hard gelatin capsules are filled with 2 kg of active
compound of the formula I in the customary manner such
that each <capsule contains 20 mg of the active
compound.

Example H: ampoules

A solution of 1 kg of active compound of the formula I
in 60 1 of doubly distilled water is subjected to
sterile filtration, and ampoules are filled with the
solution, 1lyophilized wunder sterile conditions and
closed under sterile conditions. Each ampoule contains
10 mg of active compound.
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15 R® is H, A, OR®, ©N(R®),, NO,, CN, Hal, NHCOA,
NHCOAr, NHSO,A, NHSO,Ar, COOR®, CON(R®),,
CONHAYr, COR®, COAr, S(O)nA or S(O)aAr,

R’ is A, cycloalkyl, -I[C(R®),]mAr, -[C(R®);]n-0O-
20 Ar, -[C(R%);].Het or -C(R®),=C(R®),-Ar,

R® is H, A or benzyl,

X is -CO-, -C(R%),-, -C(R®);-C(R®),-, -C(R®),-CO-,
25 -C(R®),-C(R®),-CO-, -C(R®)=C(R®)-cO-, -NR®cO-,
-N{[C(R%),],-COOR®}-CO- or -C(COOR®)R®-C(R®),-
co-,
Y is -80,-, -CO-, -COO- or -CONR®-,

30
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Ar’ 1is naphthyl or phenyl which is unsubstituted

or mono-, di- or trisubstituted by A, ORS,

N(R®),, NO,, CN, Hal, NHCOA, COOR®, CON(R®),, |

15 COR® or S(0)nA '
Het 1is a mono- or bicyclic saturated or

unsaturated heterocyclic ring system which
contains one, two, three or four identical or

20 different hetero atoms such as nitrogen,
oxygen and sulphur and which is unsubstituted
or mono- or polysubstituted by Hal, A, Ar’,
COOR®, N, N(R®);, NO,, Ar-CONH-CH, and/or
carbonyl oxygen,

25
Hal is F, Cl, Br or I, f
n is 0, 1 or 2,
30 and salts thereof.
2. Compounds according to Claim 1
a) 4-[4-(4-propylphenylsulphonyl)-1-
35 piperazinylcarbonyllbenzamidine;

b) 4-[4-(3-amino-4~-chlorophenylsulphonyl)-1-
piperazinylcarbonyl]lbenzamidine;

c) 4-[4-(6-chloronaphthalene-2-sulphonyl)-1- '
piperazinylcarbonyllbenzamidine; !
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10% &'(26 functional derivatives by treatment with a

solvolysing or hydrogenolysing agent, by

i) 1liberating an amidino group from its
oxadiazole derivative by hydrogenolysis,
15
i1i) replacing a conventional amino-protective
group by treatment with a solvolysing or
hydrogenolysing agent with hydrogen or
liberating an amino group which is
20 protected by a conventional protective

group,
orxr
25 b) that for preparing compounds of the formula I

in which R! is

Mo o

X is -CO- or -C(R®),-coO-,
30 and R?, R® and Y are as defined in Claim 1,

a compound of the formula II
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in which R! is
{ N { N\
& ~
\( 0 or _O
HN N '
X is -CO- or -C(R®),-co-,
R? is as defined in Claim 1,

and L is Cl, Br, I or a free or a reactive

functionally derivatized OH group,
or

that for preparing compounds of the formula I

in which R® is

o . e
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in which
Y is -S0O,-, -CO- or -COO-,
10 R’ is as defined in Claim 1,

and L is Cl, Br, I or a free or a reactive

functionally derivatized OH group,

is reacted with a compound of the formula V

R
(\NH
x,N\) v
15 R2
in which R! is
N. N.
~Mo . Yo
HN N=

o) CH

and R?® and X are as defined in Claim 1,
20

or
d) that for preparing compounds of the formula I

25 i

in which R! is
N\ { N\
~"o . TP
HN N=

0 CH,
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is reacted with a compound of the formula V

R1

NH
SUS I
RZ

in which R! is

~Mo . e
d

o) CH,

15

and R’ and X are as defined in Claim 1,

or
20 e) that for preparing compounds of the formula I

in which R' is -C(=NH)-NH;,

a cyano group is converted into an amidino i
25 group,

£) and/or that in a compound of the formula I,
one or more radicals R!, R? and/or R’ are
converted into one or more radicals R!, R?
30 and/or R’
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ii) reducing a nitro group,
iii)acylating an amino group,

10 g) and/or converting a base or acid of the

formula I into one of its salts.

4. Process for preparing pharmaceutical formulations,
characterized in that a compound of the formula I

15 according to Claim 1 and/or one of its
physiologically acceptable salts is brought into a

suitable dosage form together with at least one

solid, liquid or semi-liquid carrier or auxiliary.

20 5. Pharmaceutical formulation, characterized by a ‘
content of at least one compound of the formula I
according to Claim 1 and/or one of its

physiologically acceptable salts.

25 6. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts for
combating thromboses, myocardial infarction,

arteriosclerosis, inflammations, apoplexy, angina

pectoris, restenosis after angioplasty and
30 claudicatio intermittens.
7. Medicaments of the formula I according to Claim 1 ;

and their physiologically acceptable salts as
inhibitors of coagulation factor Xa.
35
8. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts for the preparation of a medicament.
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Use of compounds of the formula I according to Claim 1 ani/

or their physiologically acceptable salts for the preparat&on
of a medicament in combating thromboses, myocardial infarction,
arteriosclerosis, inflammations, apoplexy, angina pectoris,

restenosis after angioplasty and claudicatio intermittens.



