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The invention relates to conmpounds of the
[err] 5 in which R err]

is -C(=NH)-NH err] which can al so be nonosubstituted by - CQOA
-€O-[C(Rerr]) [err]] [err]-Ar, -COOA_ yQH or by a 10

conventi onal

[err]

am no-protective géoup,

R err] is H,

NHCOA, NHCOAr ,
CON(R[err])[err]
S(O[err]Ar,

-C(Rerr])[err]=C(R6) 2- Ar, or benzyl, 20 X
absent, -CO, -C(Rerr]) [ , -C(R er ])[er -C(R[err])[err]-, -C
(R[err])[err] % err})[err]-C (Rerr])[err]-CO, -C
(Rlerr]) =C (Rlerr]) -CO, AMR e -N{[C(Rferr]) [err]]
[err]-COOR[err]}-CO or -LHCOOR[err])Rlerr]- C(R[err])[err] Cco, 25 Y
is -C(Rerr])[err]-, -SO®rr]-, -CO, -COO or -CONRerr]- A
al kyl havi ng 1-20 C atoms in which one or two
in which
R! is -C(=NH)-NH, which can also be monosubstituted
by -COA, -CO-[C(R®)2],-Ar, -COOA, -OH or by a
10 conventional amino-protective group,
{ N { N.
7 7
~"o . Do
HN N :
o) CH,
R? is H, A, OR®, N(R®),, NO,, CN, Hal, NHCOA, NHCOAr,
NHSO,A, NHSO,Ar, COOR®, CON(R®),, CONHAr, COR®
COAr, S(0O)pA or S(O)jAr,
15
R® is A, cycloalkyl, -[C(R®)2}xAr, =-[C(R®)2]5-O-Ar,
-[C(R®)2].Het or -C(R®).=C(R®)2-Ar,
R® is H, A or benzyl,
20
X is absent, -CO-, -C(R%)2-, -C(R®),-C(R®).-, -C(R®).-
CO-, -C(R%),-C(R®),-CO-, -C(R®)=C(R®)-CO-, -NR°CO-,
-N{ [C (R®) 2] »—~COOR®}-CO~ or =-C(COOR®)R®-C (R®),-CO-,
25 Y is -C(R®,-, -SO,-, -CO-, -COO- or -CONR®-,
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, ’

NHSO err] A, NHSO err] Ar, COCR[err]

, . CONHAY , CO?| err], A
18he invepfion geld esclta GQF“E’?IundS F&C%& %T%he]r ][er?]r Ar,
-[C(Rerr])[err]][err]- Oé\‘q Q(R[err]) [err]] [err]Het or

nzywiciine demivA%iVeSerr], NJerr], CN, Hal,

is

is



CH err] groups can be replaced by Oor S atons or by

-CRlerr]=CR err]- groups and/or 1-7 H atons can be replaced 30 by F,
- 2- Ar i s naphthyl or phenyl which is unsubstituted or

mono-, di- or trisubstituted by A A«',_(ganr], N(Rerr])[err],
NOJ err], CN, Hal, NHCOA, NHCOAr', NHSO errt]A, NHSO err] Ar'

COOR[err], C®Y R k¥ ] PpehERyL Cgm-mphgnyméph] is C@s'ubstEtutgd or
S(OLerrlh o SO, ai- or AtrishsRablitbyl gy Phenvhomhi et s

unsubstituted or nono-, _di- _or trisubstitute , rr],
N(Rlerr])[err],  N®)z \¥prrrCN oxi?alﬁalb,THC%cooI?HC%I;@[ erFjS0z4,
CON(Rlerr])[err], NuRLarr] o©00RY con (R®S(,0 kenthsds, CORr®, Heloar’s a

nono- or bicyclic rated ar at ur at ed het erocyclic ring
syst em whi (L‘:sh cont aissﬁl‘édié‘ e,grt %6?}]&&’ three or four identical or
different hetero atons 15 such as nitrogen, oxygen and sul phur and

whi ch i v 3Uns i eq or Rl ysubstituted b I
A A coor &) BCHRPRERR PRl o BRRE, Bhi PR X CRREREE TR or
carbonyl oxygen, TEQOHal f-Fom trBsubstituted by na, RS0, NIRbr,,2,

and salts thereof. &3, cnJheghnvengieaaal seopgoVi %ﬁ@hg optigal |y active
fornmns, the racemates, the diastereoners and 't he hy rat’es and

sol vates &f these éﬁﬁﬁeﬁnds. 30 The invention was based on the object of
di scoveri ng novel conpounds having  val uabl e properti es, in

i Whi for reparin nedi canent s.
particul ar tQ&&? fg"ghnm%%l g? bgzgglic sa uré%ed gr unsaturated

heterocyclic ring system which contains one, two,
three or four identical or different hetero atoms

15 such as nitrogen, oxygen and sulphur and which is
unsubstituted or mono- or polysubstituted by Hal,
A, Ar’, COOR®, CN, N(R®,, NO,, Ar-CONH-CH, and/or
carbonyl oxygen,

20 Hal 1is 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
and can therefore be employed for combating and



35 It has been found that the conpounds of the fornula | and their

salts have very useful pharnmacol ogi cal properties, coupl ed wth
good tolerability. In particul ar, they have factor Xa-inhibiting
properties and can therefore be enpl gyed for conbating and
- 3- preventing thronboenbolic disorders such as thronbosis

myocardi al i nPEF¥ENEANTathEPTBeETRPbLF sOipAFaRAatReRsaS thrambesésy,

angi na pectoriy oca@a&smos.hsa%f:t;%nangk@@kaéézﬂerosﬁ@;ﬂ @hamdmau@ns,
intermttens. Aromati.c am di ne derivatives ha V|ngrant| ?ﬂbOth

action are knBRAPIEEY' eRBAPPE, PEFLAFER, 075862081 B12TLET ePIIPRIGBENI di nes
for the treat ardt cobutiheatboephoéi®ittensli sorders are described, for
exanple, in WO 97/08165. 10 Aromatic heterocycles having f act or
Xa- i nhi biting activity are known, for exanple, from WD 96/10022.
The antithronBypimetand amtiiddosguldeniwftfiarts ofhanhing apbipbueomsoticor di ng

to the |nventbgelbﬁ %ygwﬁﬁgﬁw thQSe&Qﬁgi h|@£admk@cg gq&nb%ferctlvated

coagul ati on grotease nown under t Ame factor ctor Xa is
one of the pr&¥eddes quardidines nfor vehe freatmend hptbxopbeeebalbe bl ood

coagul ation. B3gbeHeX8 are CMAYIRK! hEosOBYRERSIEDN Qf BT bwobwsl nto
thrombin 20 which in turn contrihbutes to thrombus formation.

activati o0 of ALRFBNEEN BBESERGHILSS t RavdRgur ridfd® ot Xa'lPHFBth%ﬂbollc

di sorders. ackabiibiyt bea RBhofALt Hér Xex &l d hUSrdik e s Aoz n
formati on. 25 The conpounds of the fornmula I according to the i nvention

and their salts intervene in the bl ood coagul ati on process by
i nhibiting father XatabHrbmbstic éndﬂtﬁﬁtﬂduagumam&tieﬁfebtthoﬁnbthe 30

The inhibiti oggﬁéchga or. C;é%él&%htghetocogﬂgugﬂ§eggggﬁdl ttm%% Jr}r% ;t:gventl on

and t he neasur nt o coagul atin
activity 1%anthebelnhlbéétegn1¢@%P%W GustdﬁﬁryapﬁlVBtﬁd ofopguiayboret hods.

A SU'tab|§ro%%EQ€d khéwn GR8EF | DRE nadOr ra @@L, by 35 J.
Haupt nenn et al . Thraonbosi s and Haenostasi s 63, 220-223 (1990).
Factor Xa 1s 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 wvivo methods. A
suitable method is described, for example, by

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



>4- The inhibition of factor Xa can be determ ned, for exanpl e, by

the method of T. Hara et al. in Thronb. Haenbstas. 71, 314-319 (1994).
5 The conpounds of the forrmula | can be enpl oyed as medi canents in
human and veterinary nedicine, in pajticular for conbating and
preventing thronboenbollc di sorders such as thronb05|s nyocardlal

infarction, TIbBearinhikidcien osifs, factont Xamagroke eé—ﬁé’ﬂ‘llé‘?ﬁl £Shgi na 10
pectoris, reségampis, afxﬁyertmgm@phaatbﬁan@l clhaudi cad i @1. in NrBFEmMbE ens.

The invention rOVI es t 0 e fornmula | and their salts,
and also a pr® 3@8 28? p?Zpaggg Eﬂg Eg%%%ﬂhds of the fornmula | according to
Caim1l and their salts, characterized in that a) they are

| berated ¢ roRMONE Gl LIRS THCLES ornura 1 OSE1 YT XRRIBYGT o8 MENt

with a soIvonS|ng or rogeno yS|ng agent
liberating wmadigamenhs igr oulnptmamr ond j teeterinary medlcmmil azzome

deri vative byp0ydsegens! ¥8kS conAing and | BrevERL A% NonrénpsoysDiéonal

am no- prot ecttve group by treat nent g5|ng or
hydr ogenol ysi AgSagERESw $4-hy @fogkhrebosis, myocardipiheinfargti®ani no

group whi ch |§r§é9i@§b$dr031s, mflam:batﬁo&@nvenép@@:aéxw ot eghd¥ga gr oup,
30 hat or prepari ounds o e fornula |
in which ¥QerPFchrls’ rféFFP sis ‘after qﬁ% ty an audlcatlo

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

a) they are liberated from one of their functional
derivatives by treatment with a solvolysing or
20 hydrogenolysing agent, by

1) 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
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
in which R! is {\(/ O or \(/_0
HN N
o) CH,

35



35 - 5- Xis -CO or

-C(R[err])[err]-CO, and R2, R3 and Y are as defined in Claiml,
a conmpound of the fornula II [err] 5 in
whi ch Rlerr], Rerr], RerrL]g Wand Y are as defined in Caim
1, 10 |sreacted vmthacrrpound of the fornmula I11
[err] X 1s -CR-~wArchCRREr:FOrs [err] or .
lerr] axdu 8, GO i YOkRkebe] HeeihkaCth, Claim 1, Rerr] is
as defined in Claim1l and L is O, Br, I or a free or a
reactive functionally derivatized OH group, or
20 c) that &oeompepadi B enappoAdsiHfTthe formula |
‘ \ 3 I
HN  N-Y—R
. _/
in which

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

10
is reacted with a compound of the formula III
R1
X,L i
R2
N (~™
~¢ 0 ~_?
in which R is HN—{ or N= '
in i i
° CH,
X is -CO- or -C(R®),-CO-,
R?* is as defined in Claim 1,
15
and L is Cl, Br, I or a free or a reactive
functionally derivatized OH group,
or
20

c) that for preparing compounds of the formula I

N, { /N‘
in which R is {\(/ O or \g_o
HN

0 CH,



in which Rlerr] is [err] or [err]
- 6- Yis -S-, -CO, -COO or -C(Rerr])[err]-, and
Rlerr] and X are as defined in Claimi, a conmpound of the
formula IV 5 L-Y-R3 Y
I n which Y Is -S(err]-, -éi> -COO-_ or -C(Rerr])[err]-, 10
Rl err] i s as def iYndds iB0Grai n€Qr, an@oQ-i ar GG (K 2-) or
a free or a RGP X84 xfapstion : ; derivatized OH
group, IS reacte m?th g @%ﬁ%ﬁﬁﬁmﬁ%ﬁc%ﬁﬁglﬁdrnula V
[err] 15 in which Rlerr] is [err] or
[err] a coapbulldeck] taedf¥rangaagydefined in daimil, 20
or g) that for preparing conpounds of the fornmula I
L-Y-R® IV
in which
Y  is -SO,-, -CO- -COO- or -C(R%),-,
10 R3 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

C::]‘x’é::jTH v

2
15 R

N. {~N-
in which R? is { ~ 0 or \(/ o
N=

HN—

0 CH,

and R® and X are as defined in Claim 1,
20 or

d) that for preparing compounds of the formula I

N. N.
770 L {\(/ 0
0

in which R! is

{
HN— N={

CH,

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

a compound of the formula VI



ifh which Rlerr] is [err] or [err] Yis

-CONH-, 25 and Rlerr] and X are as defined in Claiml,

conmpound of the fornula Vi _ T
Rlerr]-N=C=0 Vi _ip_mhich Rlerr] is as defined in
Caim1l, 5 Is reacted with a conpound of the fornmula V

[err] in which Rerr] is [err] . or

[err] and Rlerr] ahgix-gye as defined igydaiml, 10

or e) that for preparing conpounds of the formula I

in which R® is as defined in Claim 1,

is reacted with a compound of the formula V

R1
" NH
x’N\) v
R2
N. N,
in which R! is {\(/ 0 or {\(/ o
HN— N=
| 0 CH,

and R?* and X are as defined in Claim 1,
10
e) that for preparing compounds of the formula I
15 in which R' is -C(=NH)-NH,,
a cyano group is converted into an amidino group,
£) and/or that in a compound of the formula I, one or
20 more radicals R*, R® and/or R® are converted into
one or more radicals R}, R® and/or R®

by, for example,

25 i) hydrolysing an ester group to give a carboxyl

group,
ii) reducing a nitro group,

30 iii) acylating an amino group,



15 in which Rlerr] is -C(=NH)-NH err], a cyano group is

converted into an am di no group, f) and/or that in a conpound of
the formula I, one or 20 nore radicals Rerr], Rerr] and/or R err]
are converted into one or noregadicals Rerr], Rerr] and/or

Rl err] by, for exanple, 25 1) hydr ol ysi ng an ester
group to give a carboxyl group, 1) reducing a
nitro group, g¢)30 and/or iddnvex@Mimf id\ooHL add NQcHHOYE. the formula I 9)
and/ or converting a q%§e or %;Lg of éhe formul a | into one of its
salts. 5 For al M4 Pidi%¢ardSwitchSoccur several tines, such as,
for exanple, R err] the neanings thereof are | ndependent of

one anot hek. [L§i.Nn e d rei nbel ow, the radicals or paraneters
10 L, X $,Iﬁ%ﬁr?}tgfgﬁﬂﬂéﬁ%F%$%rQﬁlﬁgvgcfﬁgrﬁﬁﬁﬁﬁék ?W%ﬁ'f&ﬁ he
formul ae | to @A, ufPEss axampdss|y Rtiat ethet haresirsegs ~ therdor t harabove

formul ae, A isiRldpdnsaid RAS chet 3ndPher preferably 1, 2, 3, 4, 5, 6, 7,
8 9, 10, 11 or 12 C 15 atons. Ais preferably nmethyl, furthernore ethyl,

propyl, isopropyl, butyl, isobutyl, sec-butyl or tert- butyl,
furthernore almaxdienbdve bnd Zrer@indel®iYlkhe radg%higio¥’£éra$e%ér9r

2, 2-di net hyl pr.o , J-e | by 0 ,
98 pI”p%L ‘%, khy &H Jﬁg R® have the meanings given for the
formulae I to VI, unless expressly stated otherwise.

In the above formulae, A is alkyl and has 1 to 20,
preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12 C
15 atoms. A is preferably methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-
butyl, furthermore also pentyl, 1-, 2- or 3-methyl-
butyl, 1,1-, 1,2- or 2,2-dimethylpropyl, l-ethylpropyl,
hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,
20 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl,
l-ethyl-l-methylpropyl, l-ethyl-2-methylpropyl, 1,1,2-
or 1,2,2-trimethylpropyl, heptyl, octyl, nonyl or
decyl. Alkyl is furthermore, for example,
trifluoromethyl, pentafluoroethyl, allyl or crotyl.
25
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 is given to the camphor-10-yl radical.

COR® is acyl and is preferably formyl, acetyl,
propionyl, furthermore also butyryl, 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,



wexyl, 1-, 2-, 3- or 4-nethylpentyl, 1,1-, 1,2-, 1,3-, 20 2,2-, 2,3- or

3, 3-di net hyl butyl, 1- or 2-ethyl butyl, 1- et hyl - 1- et hyl propyl ,
1-et hyl -2-met hyl propyl, 1,1, 2- or 1,2,2-trinethyl propyl, heptyl, octyl,
nonyl or decyl . Al kyl S f ur yher nor e, for exanpl e,

trifluoronethyl, pentafluoroethyl,_allﬁl or crotyl, 25 | Cycl oal kyl is
preferably  ePeR8pr BEFRYLapd8Po b e Ylam&?%#oEEHY}P?lE9cI8H§§§V16r

cycl oheptyl . h@mheal kydfcétSamido,: n @glphgﬂérafdéhe m@dh@‘{abuQFhanbinQ%ﬁﬁl ic 20
t er pene, suc S r_exanple, 3- l: very.parti.cul ar rence

o biven to t REeEXIERAPRERSITdPag) RtV tHES, o ekl enigy A CpRERYEG" P
preferably feuiphinya¢etyéthylsupphinwhyl  mefthvtlbelphoaylal soetbulyryl ,
pent anoyl ¢ or noyl | J:S pr or ut al so
I erfflppgg§gfeféﬁggﬁgsqiﬂﬁ%ﬁﬁ%ﬁrmﬁﬁéﬁiig%?|¥ﬁé§l%ro§&%%$’

i odi ne, hydr ogpirboryihoxs teunarbodpoxythekyeatbonyl, furthermore

-9- ani no 138t B¥k-anhpopedL8%1 hyl am no, et hyl am no, diethyl - am no,
acet am do, sul phonam do, met hyl sul phonam do, phenyl sul phonam do,
met hyl t hi o, et hyl t hi o, met hyl - sul phi nyl , et hyl sul phi nyl ,

mﬁt hy: su: phongP, is gtéFérabby, Sﬁﬂ):ﬁg@@l&ﬁple, ﬁt}erag}cslldaqhdylxl Ahr, CHZAE, |
phenyl sul phonyl , cyan r boxy t hoxycar honyl|, et hoxycarbonyl,
further rmf& %&{Z%EO ‘g%z?ﬁﬂzé‘r”r béﬁﬁﬁﬁ'. CH?gEZH?% 9% %’f‘e@%’rparb'l y, for exanpl e,
A, cycloal kyl, Ar, CH2Ar, 10 CH2QAr, CH2CH2Ar, CH2Het, CH2CH2Het or
CH=CH- Ar. 6 errl.is A enzyl t . preferably H Xis
preferably, fgr g%a%bl%,o%gg%&ﬁfﬁﬁ?fgf%y%?#%ﬁPﬁy,%$CH[err]- 15 CHerr]-,
-CH err]-CO, -CHerr]-CHerr]-CO, -CHCHCO, -NRerr]CO,
-N{[CH err]] [ & nl- GPRESEBLY, - B Qkanfl CORESRE) ) &t eLéd ~FOch,-

15 CHy-, -CH,-CO-, -CH,-CH2-CO-, -CH=CH-CO-, -NR®CO-,

-N{ [CH2]»,~COOR®}-CO~ or -CH(COOR®)-CH,-CO-.

Y is preferably, for example, -S0,- oxr -CO-,
furthermore also -C0O0O-, -CONH- or -CH,-,.
20
Ar is preferably unsubstituted phenyl or naphthyl,
furthermore preferably naphthyl or phenyl which 1is
mono-, di- or trisubstituted, for example by A,
fluorine, chlorine, bromine, iodine, hydroxyl, methoxy,
25 ethoxy, Propoxy, butoxy, pentyloxy, hexyloxy,

benzyloxy, phenethyloxy, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, methylsulphonyl,
ethylsulphonyl, phenylsulphinyl, phenylsulphonyl,

nitro, amino, methylamino, ethylaminoc, 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.



Y is preferably, for exanple, -SJerr]- or -CO, furthernore
also -COO-, -CONH or -CHerr]-. 20 Ar is preferably unsubstituted
phenyl or naphthyl, furthernore preferably napht hyl or phenyl which is
mono-, di- or trisubstituted, for exan:plpo hy A fluorine, chlorine,
brom ne, iodine, hydroxyl, nethox et hoxy rop ox but oxy,

pent yl oxy, Age Xy o efor%eﬂ%?gwlyr B‘Pl’énéfiﬁSG‘Pg ' et A tHT o,

et Ey: t h: oh ltor[gti_hyl scu-l Jphi mylh, or idvnld rpgmyfly, , o-, n&lt-hylcstul ppenyl ,

et hyl sul phony in nitro, am no,
met hyl ani no, ﬁﬁy&%%ﬁfg’&dl ﬁgf h§9I¥aﬁ1rn8 l§8pr8¥¥§ﬁ9$%¥rrho ' ForRhnPdo,

acet am do, mmm—bmych(aphanyl o-hbumyr ydranp+toydroxypbedylyl phronamt dor

et hyl sul phgnagg_t pyl.sul pho dq, : phonanj do N

phenyl sul p ongl %&tro%hg%‘i %)4 rrg't hyg/?nhe%?f'egé?{% er]adeb”b 85r80>£13\]/rret hoxy,
car boxyet hoxy me@m@my@aa pbapliret hoxymh-nerhpxpcatbohgbrhasyl et hoxym-

hydr oxymet hox . g exusbheKy:, HEthﬂxygEhﬁx¥th0ﬁ p gﬁpyxya« pr
met hoxycar bonyl , et hoxycar bonyI cyano, g ah hocar bony acyl
or benzoyl, f&rCREPEFYEN spyé: rbmph@ﬁylp-methoxycar onylphenyl, 0-,

- 10 - Ar mi-s b&erﬁtwﬁmpaeﬁ@mpwmlﬁ@rp@@npl €0-9-, m?* Bk Pp-(N- tolyl,

p- |soprop@éph@h’%‘fyﬁ%@lnoﬁ%kSPyﬁo-’ O%rt erf= bu’PgI pﬁeﬁy|r&0§¥eggi’%‘lng5‘ ™o

p- hydr oxyphenyhengl, mo-or md pmi tp-epketylphenyl,m of, p-ri nophepyl, o-,
m or p-(N t no) henyl or_ p- am dophenyl .. o-, m
or p-net hoxypheny l% OD p- I%gt h8>%y gfr%‘fc?rog)-h%%ﬁl’org ! 1 or p

p- car boxyphen@lromphelwlor @',nemhomapbchybphEhyhylo ©0=, mm omrp-

p- (N, N-di met h)ﬁ'e%@i'yﬁ%hﬁgﬁeiﬁb/lphgn i,m gL, p- (fh“- 10 o?t hyl ?m(BHEHWDY'

o-, m or - am no - phényl
p- acetyl p:h(‘_énylsu pdonamifo) phengl, o-,f d}lﬁypﬁthneth@(lSUArph@pamldO)~

p- f 1 uor ophenylphengi, Lnol-orI n?]— ?rbrgnmalaﬁwhhlophenm, Orfﬁrﬁhb%@EﬁGW:
0-, m S onylp eny eny
15 sul phonanP&&)fﬁﬁéﬁ? K’ ‘% % 'm 20?‘ (r?E'tSnyI suzf'p%dnan?{ (ﬁ)’) Bhgnyl

o-, m or pi-lrmmbybphenymenﬁ 3-, fmrnherrmrSe, 2, prefarabl yor 2335— 2 4-
2,5-, dlfurope |, - 5=

3,4- or 3 5- d%C%&Pg%E’gregggén% 3 bt '254%1 23,5_ % g 02’:3; ﬁ 5or 3 5-
20 dibr o%ph@h}olron@phenqﬂ 2 25 4di mrt rbp%re&:wltrcaalmnydn $H- or 3,4-

di met hoxyphemdlmethgx%hggyﬁ} Ch' @LQE*E%BXLLI—chléréﬁh@Hyf 3-8Rk QK02 -

2-am no-3-chl oro-, 2-am no-4-chloro-, 2-am no- chloro-_ or
2- ani no- 6- chI GrapReny| 2 -Aner 8-@; NoRo—, 2-amino-4- 2hforst; 2-amino-
5-chloro-, or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-

dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl,

25 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-

30 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.

35 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 also biphenyl.



di met hyl am no- or 3-nitro-4-N, N-di net hyl am nophenyl, 25
2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or

3,4,5-trichl orophenyl, 2,4, 6-trinet hoxyphenyl, 2-

hydr oxy- 3, 5-di chl or ophenyl, p- i odophenyly,; 3, 6-di chl oro- 4- am nophenyl ,
4-f 1 uoro- 3-chl orophenyl 2-fluoro-4- br onophenyl ,

2, 5-di fl uoro-4- bronophenyl , 3-bromp-6- 30 methoxyphenyl,

3-chl or o- 6- nenboxmhqwlparu?mﬁ@zor%&f exampﬂ(éet é@h%wlnaphthyl
3-fl uoro- 4- netho§¥ghen phe

am no- 6-
3-chl or o- 4- acéPh BﬁﬂéﬁyPre eppblyp Hor exaTP%%th?TL4mch?6erﬂ%%¥¥ 35
Ar is very pabt-l,le-al’dry m*ea:frgflqdwe)nytmswst if-uteel phenypylpheyl, napht hyl,

e B Bliopr BT G RIS corbl BRI o

am no or odbn&thptapkhgdroxypbeﬁwlthefnnme at sp-bipheplyényl, o-,

breterably for ShaknraihoBREIRLE: oRNPRY| o pRARCHEELy1 aminb ipRAEEI ®,
0-, m or p-pPopyMpheayp-agetamsdo e@ylp Dsopmopgarppemthowphe@m

p- tert- butyl pBenylp- or ¥-etho ph%n@idr NPhﬁnan:o ,cg}bgﬁyﬁh@h§10phenyl
o-, n _or p-anlnophenyl, o-, m Or nmet hyl am no) phen m
or p-acetxi d8phery , ©8- PWﬂ£§9°ﬁ5¢ﬁ§PﬁB¥}BH@HYF' °=r oB7 ﬁF'dP' N, N-

p- et hoxyphenyHm@thymam@noppn@ﬁiapxy@hﬁnw 010p- QN-eﬁhyDémlno)phenyl

p- nethoxycarbonylpheny | am_no)

n
m or p-(Net yFaH?nofB%eﬁ&“N g}dlstgyi?mbPobp?ﬁPX£§ ‘Hylghlng Hgnyl o-,
m or p- acetylphenyl, o-, nw—oorpp%ﬁdnmnﬂmmwﬂyl()q /mmer op- p-

o or b el RoreRmERho P SRyt Ot p-pEomodhefit L oy F BN %2

or 3-furyds ZChéPrQPhenylthreﬂy} m—]pr pimethylsqiﬂnpnyﬂpwenyli- 2-, 4-
or b5- |n1dazolyl 1-, 3-, - or 5- pyrazolyl 2-, 4- or 5- 20
oxazol yl , 4- or 5- |soxazol or thlazol I 3-,
4- or 5- |soHﬁFa%6I9Fefe§§blY8 fo%rexqmpie, %yr?ﬁy? f@FY 4-2~ T

6- pyri ni di nyl ,thﬁ@hymerrrm;a 2— Qflef a-qiyr)d:ollylZ 31thi agol- 14- o#- 5or
-5-yl, 12, teztrazglyl 123 25

zol.- -
oxadi azol - 4- 18%d3285¥$ ’2 '3 bx§d|é?6I pyrBFOEYg
20 oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-

thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-
pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-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-y1, 1,2,3-thiadiazol-4- or -5-yl1, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7T-
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-cinneolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-,
7- or 8-2H-benzo[l,4]oxazinyl, furthermore preferably
1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-



1,3, 4-t hi adi azol -2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,

1, 2, 3-t hi adi azol - 4- or -5-yl, 3- or 4- pyridazi nyl, pyrazinyl,
1-, 2-, 3-, 4-, 5-, 6- or 7- indolyl, 4- or b5-isoindolyl, 1-,
2-, 4- or 5- 30 benzimdazolyl, 1-._ 35, _4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6- or 7- benzoxazol -, 4- 5-, 6- or 7- benzi soxazol yl,
2-. 4-. 5-. 6- Qﬂzqt f%1ypr 2= yl, 42 13- bquq#adlazol 5-yl

7- benzi sot hi azsd ﬁmbe‘lwzoﬁrnar@l or 7-benz- 2 1, 3- oxadl azolyl, 2-, 3-,
4-, 5-, 6-, 7-,0r 8- .35 ui.nolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8|squ|nonI
3 4-. 5.T0%. %#fer&c?@}&ﬁnnsﬁ%w}sz-n}am- also Be ‘gargially COr

8- qui nazol i nylfubly crydrapénaresd.i nyl, 2-, 3-, 5-, 6-, 7- or

8- 2H benzofgl, y furthernore refera I benzodi oxol - 5 yl,
1, 4- benzodi oxfallﬂé)%an71+§I ‘Llio B FoT ka1, °'2 -)élhydro-% 140¢ )51 it

benzot hi adi az&r 4- 5-<‘ﬁruryL15 yI2,,5 ZlghyarbeﬁzoxadBazol-'ﬁ— ylor —Se{furyl

di benzofuranyltm._rd.:l}l yi& 3.t erocyclic r@d:‘f%%& may leg Cg‘ dpﬂré a4l I 0 _3_

fully hydrogenate Het may al so exarrpl

-4- or -5-§&k5AR YdZTOS‘—?m I*Fgﬂéiro32thlel?,ylr -3, 3odlh5dmn'3/h -2- -3-

t et rahydro-2- —4- opx _5-%yfrtironl 1, 2, g_,&}gy&)@llan 4-yl, _3_ Jtetfahydro- 2-
or -3-thienyl, 52 3- d| roi -é -4- or -5- olyl,

2, 5-di hydﬁ@ lerro ::Y ; o2 10°% - §-WFF8HFHHY.1L: tez‘—raéﬂrydro -1-,

3-pyrrolidi nyI —2- tet ramyﬁmdalzolyl 223~ ﬁidydlmmd,amiy) 3.3- dubyl@&f 1-,
-2-, -3-, -4- _ z et rahy raoy 14
di hydro-1-, - %r PYfaZ"a SE/ %@n érf 133 4 fet ?Shygr BYraZOng Zl L 3.

-4-, -5 or mmmﬂl, ,1 -2 - cur m—ﬂy&lqylperll A, rBl4- teZ:r,ahya-roGr
4- mor phol i nyl ,l_tetj_ahy 0- 2-4_  _c:z yl4_ di xan |,
1, 3-di oxan-2-,” -"4- ‘or’ 3 ~5- %/I h5exa dro é'yPi/&g;[‘ % ’45 yrgdaz?’énf}l

hexahydrod5 Piperidipyl, 3=, o}- o p9rmﬂtﬁh<h3yinyl, 1-tetrz-hydmo 237

pi perazinyl, Likf%ﬂ'1¢1 FRYEY D; 11 4= aiexa§yl -4 3- a§oxa392—' —%- o
-8-qui nol yI , ghtetrah dro- - 2- 8-
8- |squ|n0IyI exahydro-lg. 3= g¢' —4—pyr1da21ny1 hexahydro-

, 4- di hydr o- JZ-I—,I— benZo[ 1, 4]49xazamy| sipyfmidlnyl more, 2 efgfably
nmet hyl enedl .Q r%hen | trcyl enedi oxgphenyl 5o

et hyl enedFoRBREMVE" 13243 fS!teéctrﬁ?Iygﬁ% oxyphenyfl;

(di fl&ér on'eﬁt-hyl eﬁedlcotxy)-B quingigniyl , 122 33 4 htyet cdiendod tlr-gn- 52-9r

|, 2,3-(2- - hyl di oxy) enyl .

di hydr o- 2I-_IE§1£05- rrgjen'go-gélgxeg gp X 1 o@lrlm?f#’?‘nernbre {)reférabl y
di hy d¥obehz SHur&mid 4wty %W[dxéﬂ@ﬂéﬁyhylzo further-

more preferably 2,3-methylenedioxyphenyl, 3,4~
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
25 ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy) -
phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-oxo-
methylenedioxy)phenyl or else 3,4-dihydro-2H-1, 5-
benzodioxepin-6- or -7-yl, furthermore preferably 2,3-

6-y

I\JOO' OOI\JNOO'

-3
3-
3-
4
4-
3-

dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.
30
Het 1is wunsubstituted or mono- 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.



Het is unsubstituted or nono- or pol ysubstituted by Hal , A Ar',

COOR[err], CN, N(R[err])[err], NOJerr], Ar-CONH-CH err]. "Pol y" neans

di,, tri, tetra or penta. 35 The conpounds of the formula I may have one

or nore chiral centres and nmay therefgre be present in various

stereoi soneric forns. The fornmula | enbraces all of t hese forns.

- 13 - COTRRSRBIRNTLY 4 het Ry sHVHE iov iRKOy didesparitn cpanticulan hose

conpounds of tﬁt&aé@rd%mpo&ndél &\fllﬁlheafokﬁﬁﬁ enen whichl akha ahqveygnti oned
meani ngs gi ven above. Sone

radi cal s has on t r ef er.re

preferred gr oﬁp@h %? ‘P dedige e edprassaf Bha RESIENTeR ng
nmoieties la meanindgd V\/gnulancorar}:&smnd soméhe grayfBirad a@ﬁlou\ﬁgreotfhe
Cven T or "Phe sttty 166 JRER SRS Y She eqlitiing moi Rt g T

- C( =NH) - NH2, tanIEhwhigh calrgespbed to the formula I andrmhesabs:thlet ut ed
by -COA @J&(ﬂleérdlﬂiéﬁr]ﬂc[eerr{& deflned more  speci 1caf‘5.g have’ - CH

or by a convent.i onal no- pro Ve
[err] 15 the meaning giveny ffor thes fOHmUIA I, ORpervhere N( Rl er r] Y[err],
NOJ err], OCN  Hal, NHCOA, NHCOAr, NHSO err]A,
NHSCIerr],% err CO\I(R[err])[err] CONHAr
CCR[ err], (O er r]AlSr -C(=NH)-NH,, which gscgp)[er}§ar, beo

is A cycloal kyl, AonosGHsetrthAed lgﬂ[ercdz{%r -CO-[C(R®) 2]~

CH CH Ar, CH2Het CH CH Het
G err) Gerl Ot g g et BEGEAL S

-CH err]-CHerr]-CO, amino-protectiveGhireup] - -CHerr]-CHerr]-
-CH=CH CO, -NHCO, 25 -N(CH[err]COOQ[err]) -CO or -CH
(COOR[err]) -CHerr]-CO, IS -Sqerr]
-CONH or -CHz2-, Ns al kyl haV|n atom; |n
whi ch one or _frr] gr gups rra e-r-EpI aced by
15
R® is H, A, OR® N(R®,, NO,, CN, Hal,

NHCOA, NHCOAr, NHSO,A, NHSO,Ar, COOR®,
CON(R®),, CONHAr, COR®, COAr, S(O),A or

S(0)sAr,
20 R’ is A, cycloalkyl, Ar, CHpAr, CH,OAr,
CH,CH,Ar, CHHet, CH,CH;Het or CH=CH-Ar,
R® is H or A,
X is absent, -CO-, -CH,-CO-, -CH,-CH,-CO-,
-CHz-,  -CH,-CHp,-, -CH=CH-CO-, -NHCO-,
25 -N (CH,COOR®) -CO- or -CH (COOR®) -CH,-CO-,
Y is -80,-, -CO-, -COO-, -CO-NH- or -CH,-,
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
unsubstituted or mono-—, di- or

trisubstituted by A, Ar’, OR®, N(R%),,
NO,, CN, . Hal, NHCOA, NHCOAr’, NHSO.A,



O or S atons or by -CRlerr]=CRlerr]- groups 30 and/or 1-7

H atons may be repl aced by F, Ar i's napht hyl or
phenyl whi ch is unsubsti tut ed or nono-,

di - or trisubstiyyted by A Ar', ORerr],

N(R err err], err], CN, . Hal NHCQA, CQOAr ',
N|(4§[q er]r%,[é\, ] NHSOzAr',NgOORG], CON (R®)2,. GONHAr’, coz'z\uj

LS o TR i Co e P O g
r', err or err, Ar, r' 1S apht hy, or
phenyl  which is AL 4 naphthyl 0%, hs BRIV Wh(rﬂl'r& ﬁnsno- :

di - or 5 unsubstddingieidt ut edr by moho-,OR[edi} , or
N(Rlerr])[err], NJerr], : . CN,~al | , err],
CON(R{ €1 1] jg[ eri], CORerr] ofrisubstituted by &, OEQ?O)IIW1 R

Het is a nono- or bicydli dakatNEGPRd COPR®, CON(R®),, COR® or
unsaturated heterocyclic rd @9 ,a, system 10 whi ch
contai ns one, two, n;tsdﬁree or, four ‘ i i dentical or
different hetero atomg’&uch 1S @ mono- or bicygkigsajgeateskygan and

sulbpth_u; ?nd bl A A unsatu\ﬂaitéhcil\lsh%té&t&@dltilé edy Dhg MORGrs tRim POl Y-
substi tu y , A A, err ,
N(R[err]) ?grr] ., NJerr], A % d—‘!}rjsfrarl]nsanaylﬁf t¥Pporfytree or four

oxygen, Hal lidenEic@ll, oBr difflerand hetero atoms sfch i's

0, 1 or 2 20 inlb R er, : i - C(=NH) - NH2, ich ca al so
be m)ngss]ubs llttrl? é%’ b)?g(y-g&aé\, an su\ﬂ\fghur &nd

-CO-[C(Rlerr])[err]][err]- which is unsubstitutedr or- @004~ o@Hpolyby a
conventi onal substit3FLBO-HF OHEEL 1 V€ OXPMP, cOORS, CN,.
[err] i? R err is H err is A
cycl oal kyl; Ar, - CH2AT , - él_q ,, NO,, Ar—CONH—CHz and/or carbonyl
-CH err]CH err]Ar, - CH er pkigten, -CH err] CH err] Het or
-CH=CH Ar, 30 Rl er.r] ig_H.or_A X IS
absent, -CO, -CHerr[3do, -léHFérF]l-’CEfePF] Iogpd
n is 0, 1 or 2;
20 in Ib R? is -C(=NH)-NH,, which <can also be

monosubstituted by =-COR, -CO-[C(R®),]n—
Ar, -C00A, -OH or by a conventional
amino-protective group,

N.
"o o
HN N=

o) CH,
25
R® is H,
R® is A, cycloalkyl, Ar, -CH;Ar, -CH,OAr,
-CH,;CHzAr, —-CHyHet, -CH,CHzHet or
-CH=CH-Ar,
30 RS is H or A,
X is absent, -CO-, -CH,-CO-, -CH,-CH,-CO-,

-CHz-, -CH;-CH;-, -CH=CH-CO-, —NHCO-,
-N (CH2COOR®) ~CO~ or -CH (COOR®) -CH,-CO—,
Y is -s0;-,.-CO-, -CO0O-, -CO-NH- or -CH,-,



-CH err]-, -CHerr]-CHerr]-, -CHCHCO, -NHCO,

-N(CH err]COOR[err])-CO or -CH(COOR[err])-CH err]-CO, Y

is -SdJerr]-, -CO, -COO, -CONH or -CH2-,

-715 - A is alkyl havipyg 1-20 C atons in which

one or two CH2 groups _may be repl aced by O or S atons
or by -CRlerr]=CRlerr™ group§ alkyl having 1-20 Cag4ose 111y MhaeBns may

be replaced by F, 5 onePbr two iC8, ghappshmhy ber repmb@aw by Wwhich

S unsubstituted or no 60l -6
trisubstituted by A Ar', (R?er P, NHETE Ry Ely] ~creLze- g2oups

CN, Hal , NHCQOA, NHCQAr and/oNH$q7eHr§a£¢ms may be replaced by F,
NHSO err] Ae', COOR[ err, er g§§|er .
COAr' , S(é)%[err] A or O)[e BL}DL‘%{'IE’L ng phe &%‘%ﬁﬁt hyfLs or
phenyl which is unsubStltutedunst:stl tmped- ordi- nonox,

di t ’
N'(R[e”])[e”] N2 trikhbsebshity %% By, #NH% r gy §r0r21,

CON(R[err])[err], CORlerr] ofNi5 Hal,  NHCOA NECOrr | ANHSO22,

Het is a nono- or bicygkbsarsat goekgd C@ﬂ(RG)z, CONHAr’, CORS,
unsaturatﬁﬁ het erocyclic whi ch

ing, s ic
cont ai ns two, three or FQE‘? ' ﬁgﬂ}l or S(O)nBTs | dentical or

different hetero atomgrsuch 28 naphthyl or  phengltroghfich oxygen and
sul phur and unsubstlgut ed or Jono- gt pol y-

substituted by Hal, A Ar' %FS@?“QG%N
N(R[err])[err], NJerr], Ar - CERIBBBR Antiedr kaar BonyPR®, N(R®)2, NOz,

oxygen, 25 HaI F, &%gs 6 6 is O,
1 or 2; inlc R err Eﬁ Ha(il b%cé?{ NI-S [ C?N(R CRR ggn al so
be 15 nonoSuB i« ut ed by -

-CO[C(Rlerr])[err]][eekl - 3@s a mono- or bldybllc(JaaﬁuratGH g by a

conventi onal ani nQ- pr.otective g_;Lr oup,
[err] R[errPnsatqutﬂg heterocycl ring system

which contains one, two, three or four
identical or different hetero atoms such
20 as nitrogen, oxygen and sulphur and
which is unsubstituted or mono- or poly-
substituted by Hal, A, Ar’, COOR®, CN,
N(R®),, NO,, Ar-CONH-CH, and/or carbonyl

oxygen,
25 Hal is F, Cl, Br or I and
n is 0, 1 or 2;
in Ic R! is -C(=NH)-NH,, which can also be
monosubstituted by =-COA, ~-CO-[C(R®),]1a-
30 Ar, -COOA, -0H or by a conventional

amino-protective group,

N.
~" . Y



“16 - Rl err] is A cycloalkyl, Ar, -CHerr]Ar,

-CH err] QAr, -CHerr]CH err] Ar, -CH err] Het,

-CH err]CH err] Het or - CH=CH- Ar,

Rierr] is Hor A, 5 X _ 16 -is absent, -CO, -CHerr]-CO,
-CHerr]-CHerr]-CO, i CHerr]- -CH[errI% CHerr]-
-CH=CH CO-, -NHCO-, R is A, CYCloalkYNI{CI-If‘érr]“ GERdRy er 82080, or
-CH(COOR[err]) -CHerr]-CO, -CHZCHzAr, -Cfi,Het, | S-cHEH,HetCO, oxCOO-,
-CONH or -CHerr]-, is al kyl havmngO C atoms in
whi ch 10 o =GH IA\??/@ CH err] groups may be repl aced by

O or S atonms or R -CRierm =eRRgrr]- groups

d/or 1-7:H atons nay, be repla S napht hyl
gp phenyl5 whi ch % s ggs‘g%/t' $ o, Sﬁ%u%%t‘itugga Cé 27§P el

nmono- ,
di - or 15 —CHztr i sul§8hirCHied byCHB=CHAEO;, ORNHQCH,
N(Rerr])[err], _ - _ _ HCQAr ',

N ek N{CH; ﬁ%%{i\qlcio CN,r C%ooﬁﬁ% —cDEC
CON(R[err])[err], CONMAr', CA&R -, =CO-, -COO- O-NH- c@ar-CH28¢O)[err] A
or S(O[err]Ar, A sAralkyll ﬁav:.ﬂ@phﬂibd C %rtomsphfﬂylwhlc\fm' ch

is 20 unsubsti t ut ed

di
trisubstitlted by A  OR er OPe RERTS ]C)H[zefJFPUPSNQaé(r P]e replaced by
CN, Hal, NHCOA, COORerr], C@\I( Brer s] )desrid, SORBYr -CR®=CRS- groups

S(O)[err]A, or_bicyclic heteracyclic ring
25 syst ema\f\’/ﬁji/c?ﬁ uﬁoaggfnftﬂ?gd%%rr% %ceéoby },
or polysubstituted Br Hal is A na/[arhthyl or phenyl whicBOORGs CN,

N(Rlerr])[err], NJerr], Ar-GONGpCH:ieLELgand/ or mono-,

car bonyl oxygen sel ect ed fromthe group dit congl O3t i ng of
30 t hi ophéﬁésubéﬂill§ﬁ$iéﬂodeﬁ’ ndi ndr’, cH®manN (R°) 2,
Eyrazg! e, | bl SOX?ﬁol eh NO,, CNpPYyrHdi neNHCOA, NHcozlxzr' (:1 NHBsozA, | g
enzodi oxol e or benzot hi ophene, is , Br qr 1 an
n is 0, 1or 2 35 NESQ23g' # ﬁf’@ﬁr'] CON(R e C@(“iﬁlﬁ-‘i} SNKEPR™, whi ch
can also be COAr’, srml)lg?subﬁtsmntnad by -COA,
-CO-[C(Rlerr])[err]] [gnr] -, . 3OH or by a
convent i onal is  naphthylorof&cti \%leél%up, which™  1s

20 unsubstituted or mono-, di- or

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

S(0)n&,
Het is a mono- or bicyclic heterocyclic ring
25 system which is unsubstituted or mono-

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, tetrahydroquinoline, chroman,
pyrazole, isoxazole, pyridine,
benzodioxole or benzothiophene,

Hal is F, 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®);]q-
Ar, -COOA, -OH or by a conventional
amino-protective group,



-7 - [err] Rlerr]

is H, R err] is A cycloal kyl, A, -CHAr, -CHOAr, 5
-CH err]CH err]Ar, -CH err] Het, - CH2CH2Het or

- CH=CH- Ar, Rl err] is H?:OA X is
absent, CO -CHerr]-CO, -CHerr]-CH

-CHerr]- , -CH err] CH[err] -CH=CH CO, -NHCO,

-N{CH err]- COOR[err]}-CO or CHCOCR[t@rr]) CH[err] C@ Y
is -S@-, -CO, -CO N+ or -CH2-, ~ # K@ having
1-20 C atons in which one oPrtwo CI?E ps may be
repl aced by (@] UN‘& at ons rr] CR[err]
groups 15 and/or 1-7 H &onms may be repI aced

Ar is napht hyl or phenyl Whl ch is

unsubsti tut ed or nmono- , di - or

trisubstituted by A B&' Q%[EH,F] , N(Rferr])[err],
NO2, CN, Hal, NHCOA, NH derr
, rﬁ

err9y ‘%I:C?ar]]%‘ylca\lﬁﬁr ~hRer  TCH20RT,

NHSO err] Ar'
COAr', SO err]A or S(O)[er rCA,CH,AY, -CH,HeAr,' -CH Qi , or
Het is a nono- or bicyclic d}p%%r g&ycl ic ring system
whi ch is unsubstituted QOr nmono- or pol ysubstituted
by Hal, A A', R is Hor A, COORerr], CN, N(Rlerr])[err], N2,
Ar - CONH- CH2 and/ or X is absent, Q@bbon)dcﬂgxgggen 3%h§9é1$¢cfd om t he
group consi sting of thi opHene,
tetrahydroqui noline, chroman,~&g~, ~CHx=CHx=,  -CH5GHaGBre, 'NHCO‘
lbsoxaz?]! elﬁ pyri di ne -N{CH,- COOR®}-CO- or b@mmbf P olcgl,-co-,
enzot hi ophene AL genzo u
Hal is F, O, Br orf | angis ~S0z=, ~CO-, -coX &ﬁr'z 35
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
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’, NHSO.A,
20 NHSO,Ar’, COOR®, CON(R®),, CONHAr’, CORS,
COAr’, S(O) A or S(O),Ar, '
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, tetrahydroquinoline, chroman,

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

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

35



inle R err] i's -C(=NH) -NHerr], whi ch can al so be
nonosubstituted by -COA -CO[C(Rerr])[err]][err]-

Ar, -COOA, -OH or by a conventional am no- protective
group, 5 - 18 - lerr]

Rl err] is, H, ) R err is A . cycloalkyl Ar, CH2Ar,
CH2OAY in'le R i éFKTl{ﬁi{éNﬁlz]fAr,W@-fbrr]%t, also " be

)C(H[ err] CH er L ] He: or CH=CH A{morﬂg%ubstituted er#%oiﬁi clca-s drdy . -
IS absent, -CO-, -CH.err]- -CHLerr| - -CO-, .
-CH2-, -CHerr]-CHerr]-, -N&o, —E&%H[ er_&ﬁ- Cl_ié’(r 13 - conventional

CO or -CH (COOR err]) -CH eranjincOprotective group,Y is -SJerr]-,
-CO or -Cgerr]-, 15 A is alkyl having 1-20 C atons in
whi ch one or two CH2 groups may be reRII aced by

O or S atonms or by -CR[err]:CR6[el{ 85 0 and/ or
1-7 H atons nay be replaced by F, 4 i's nepht hyl or
phenyl whi ch is 20 H unsubstituted N mano-,

di - or trisuB‘stl ted by A, A, r],
N(Rerr])[err], NOJ efr], CN, Hal, NHCOA, r,
NHSO err] A, NHSO err] Ar', COOR[err],
CON(R[err])[err], CONHAr', CORerr], COAr' ,
S(Oferr]A or S(O)[erlr_if]éAr, 23S Hy Ar' i s phenyl,

Het is a nono- or kR3cycligghetrgrogyeloaiky?y Ar, CH,Ar, CH,OAr,

system which i s unsubstituted_o no- _oar
pol ysubstituted by Hal, A A H,Z‘EHZ r, CHpHet, CH.CHHet emoREEFHIATCN,

N(Rlerr])érr], NO erm, [AniclONd BHoer 8] and/ or 30
carbonyl oxygen sel ected from.t HAUP _co_,  _cH,-co-, -CH2"CI‘?28'3§ sting of

t hi ophene, tetrahydroqui noliné, chrondn, 6zEZoI e,
i soxazol e, pyridine, —CHz—-, -CHz-CHp-, -NHO§enzodNdKBL-€COOR"}-
benzot hi ophene or 35 co- or -CH(COOR®) -crdlBgDzof uran,
- 19 -

15 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
and/or 1-7 H atoms may be replaced by F,
Ar is naphthyl or phenyl which is
20 unsubstituted or mono-, di- or
trisubstituted by A, Ar’, OR% N(R%),,
NO;, CN, Hal, NHCOA, NHCOAr'’, NHSO.A,
NHSO,Ar’, COOR®, CON(R®),, CONHAr’, COR®,
COAr’, S(O)p,A or S(O) Ar,
25 Axr’ is phenyl,

Het is a mono- or bicyclic heterocyclic ring
system which is unsubstituted or mono-
or polysubstituted by Hal, A, Ar’,
COOR®, CN, N(R®),, NO,, Ar-CONH-CH, and/or

30 carbonyl oxygen selected from the group
consisting of
thiophene, tetrahydroquinoline, chroman,
pyrazole, isoxazole, pyridine,
benzodioxple, benzothiophene or
35 dibenzofuran,



Hal is F, d, Br or I and n is 0, 1 or 2 in

| f R err] i's -C(=NH)-NH[ err] which can al so be 5
nmonosubsti tuted by COQA, [err]

Rlerr] is H Rlerr] - 14s A cycloalkyl, Ar,

-CH err]Ar, CH[err]OAr -CI-l[err]CI—l[err]Ar

-CH err] Het, -CH[ er ThH[er%‘f Het Cl, dr or I and - CH=CH- Ar,
Rl err] is Hor A n is 0, 1%r 2; |is absent, -CO, -CH2-CO,

- CH2- CH2- CO-, -CH err]-, -CHerr]-CHerr]-, -NHCO,
-N{CH err] - COCR[err]} CO or

- CH( COOR[ err] )aﬁ:HllZérr]RJCO is -C (—NH)-NHZ whidhs - g@herriiso- Ce Or

-CH err]- A % h n 20 C atons in which
one or tvvo CH2 groups nay be rep?ace ]buteda\i) %O{) O or S
atons or by -CRerr]=CRerr]- groups 20 and/or 1-7 H
atons may be replaced by F, N. Ar 3apht or
phenyl whi ch is {\g/ ounsubstl tut e 20r nono-,
di - or trisudstifuted byIA &ﬁerr]
N(R[err])[err], H rr], CN, HaI NHCOAY ',
NHSO err] A, 25 NHSO er rQAr ', CCIR[err] CH
CON(R[err])[err], CONHAr', CORerr], ,
S(O[err]Aor S(Oferr]Ar, Ar' i s phenyl,
Het is a nmono- or bgtyclicideter ocycl icring
system whi ch is unsubstqtut ed or - 30 or
pol ysubstituted by |, AIA" "CycToalkyl, Ar, ~CHATGOORCERAE, CN,
N(R[err])[ér], NJerr], Ar- G@ﬂ&c@zﬂrand/ O+CHyHet, -CH,CH,Het e bonyl
oxygen sel ect ed fromt he group. consi sting of
t hi ophene, tet rahydroqw nol i ne 91 n, pyrazol e,
i soxazol e, pyerl ne, is H or A, - 20 -
benzodi oxol e, bepzot hi opheffsent, -8b-, -CH,-CO-, ~-CH,~CH,~CO-,
-CHz-, —CHp~CH,-, -NHCO-, -N{CH,~COOR®}-

15 CO- or -CH(COOR®)-CH,-CO-,

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

20 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’, NHSO.A,

25 NHSO.Ar’, COOR®, CON(R®),, CONHAr’, CORS,
COAr’, S(O),A or S (0)pAr,
Ar’ is phenyl,
Het is a mono- or bicyclic heterocyclic ring

system which is unsubstituted or mono-
30 or polysubstituted by Hal, A4, Ar’,

COOR®, CN, N(R®),, NO,, Ar-CONH-CH, and/or

carbonyl oxygen selected from the group

consisting of

thiophene, tetrahydroquinoline, chroman,
35 pyrazole, isoxazole, pyridine,



di benzof ur an, Hal is F, d, Br or I and n IS
O, 1 or 2. 5 The conpounds of the formula I and also the starting
materials for their preparation are otherw se prepared by net hods known
per se, such as are described in the _ iterature (for exanple in the
standard works such as 10 Houben-\Wyl, t hoden der organi schen Chem e

[ Met hods of Organic Chenﬁ@@ﬁﬁplo@@éﬁg Thi eneeneRtoPI®ng t gart T

and in particular under the rgeh-@Fugandi tions which are known and
suitable for the reactiaons nentioned. In t hese reactions, variants

whi ch are known per sdi&nd 155 &reChot BXeREi dnéBlhere in nore detail can
al so be utilized. n lifs desiir ed, 2t.he starting materials can al so be
f or med in situ, so that they are not isolated fromthe 20 reaction

m xture buP are |nned|ately reacted further to gi ve the conpounds of
the fornula | .The compoupdsing$ dfhet hEofrmehal 3 larcdanesef eheblstayd ioigt ai ned
Py 1L Perating e LOmounds ehel bepkahduLas bl 608! GRBeZR: o0l driglalrea
functional derivatives % t reat ment sol vol ysi ng

hydr ogenol ysi Ry aeods knowpr pper sed stuatt iafy e efparsibed @nethe

sol vol ysis or 1lteM1@eﬂfwse§aﬁgsfetEase;hw&rrbﬁmvw&@wogﬁ@ﬁp%d to 30
the formula | but, instead one or nore free am no and/ or hydroxyl

gr oups, c&ﬂtaﬁ?‘&fﬂé’%ndlﬂﬁub?%?’éc?@& OTrgafk fdreth dF Bem kS drldieFtogsoups,

preferably thase obgatic Chemistmwad dedry+tlatam-wirdhad,s saonde@dtto an N
atom carr n,am no

ective, gro rticular., hose 3 i ch,
i nstead of an gf%uﬁarééFP;aﬁnuﬁde% dﬂ%hpre§§€ on ﬁﬁpg ﬁPnFs €M1
am no- pr ot ect iare gkmoy and/ snithbie for whecheaichsbveadmenhtiibaed.atlom of a
hydr oxyl groupahé:saér¥eacthan$yd%a§xgpegotvﬁf£ehve £ OYfouhOp X atpl grldiose

whi ch correspond to t or mu Instead o
- 21 - 15gr e e@tr ymangionpd - dear' , inn MpFeh dRtaid acApdrakge - be
protective groupiiizeq Preferred startlng materials also include the

If desired, the starting materials can also be formed
in situ, so that they are not 1isolated <from the

20 reaction mixture but are immediately reacted further to
give the compounds of the formula I.

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

25 of their functional derivatives by treatment with a
solvolysing or hydrogenolysing agent.

Preferred starting materials for the solvolysis or
hydrogenolysis are those which otherwise correspond to
30 the formula I but, instead of one or more free amino
and/or hydroxyl groups, contain corresponding protected
amino and/or hydroxyl groups, preferably those which,
instead of an H atom which is bonded to an N atom,
carry an amino-protective group, in particular those
35 which, instead of an BN group, carry an R’-N group, in
which R’ 1is 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



oxadi azol e derivatives which can be converted into the 5 corresponding

am di no conpounds. The introduction of the oxadi azole group is

ef fect ed, for exanple, by reacting the cyano conpounds wth

hydr oxyl am ne and reaction with phosgene2 di_al kyl 10 acarbonate [ sic],
chl oroformc ester, N, N - carbonyldllnldazole or acetic anhydrlde.

It is also posgreue, fearseveraroupi de®@Rtal imrwhich v f s emt hydpexyct ed
am no and/ or hﬁ@é@g&{lgéogp§u§o 15 be present in the nolecule of the

starting mater] al the protective groups present differ from one
anot her , |ﬁrﬁ§ﬁ§r%ﬁsessFﬁ€ ingin DRREPEEREY of3leR| ecii®lde  the The

term "ani no- prokeeia¥e1gr aupivasigesewniey kRaWhe2Gornrd ted Al tthdr oups
whi ch are %yltable for rotec ﬂg% I?y¥|ng) an am no group from

cheni cal reactFSﬁgeﬁﬁ?n 109\t %HFQéﬁﬁq Sye renoved after the desired
chem cal reaction has been carried out at other sites of the

ol ecul e, TVPLERL SUEDGAGAURBAAe L. PRLLAGHLATe BouNSUOSLEiMLEG, Of

substituted acy aryl, ara ar al I hce 't he
ami no- protectlﬁ@rgr%%@mple, e ﬂ@ﬁﬁﬂé@gafﬁéﬁ t hyadesi ceupoweads i oni ltor

reaction Sﬁﬁaﬁaﬁgiamiﬁ'@' raRgl U a@Rd ofl 26iits Otgh’%ége?ﬁa NOtg;ialkyl

critical; however ose having 1-20, in_ particular 30 C atons are
pref er r ed.10rhe2€RFRPRAES| gr bﬁub@]q s t oCBEOTOLO M @r pr R¥RAm t hd\ i oadest

sense in connegiBdn dNimidaidite et QERSAirilde.i ncl udes acyl groups
derived fromaliphatic, araliphatic, aromatic or heterocyclic

carboxylic acids or sul phonic acids, and in particular 35 al koxycarbonyl,
aryl oxycar bonyft anhd, alabOV@ossablle forar ald¢@npaar bonyl degriaigasl Ex:arrpl es

of such acylsucﬁyggre en IgEetﬁﬁg‘aro uch gﬁd?ggtxydggrogl%g% p%r utyryl;

ar al kanoyl , n tquyI
aryl oxyal Kaénoybe pneﬁegg an@he molecule of the starting materlal- o -

al koxycarbonyl the prg§teBrive g28ups pr8BER X¥ﬁ§&%§”%&©m onc—fEt Jponyl,
2,2, 2- trlchloroethoxycarbony OB tert-butyl oxycarbony

2_i odoet hoxycatBoR§RY @@8fkythey camBe Glsawad OffStﬁ‘@IJreCtlé@lY CBZ
("carbobenzoxy"), 5 4-nethoxybenzyl oxycarbonyl, FMOC, aryl sul phonyl such as

The term “amino-protective group” is generally known
20 and relates to groups which are suitable for protecting
(blocking) an amino group from chemical reactions but
which can easily be removed after the desired chemical
reaction has been carried out at other sites of the
molecule. Typical such groups are, 1in particular,
25 unsubstituted or substituted acyl, aryl, aralkoxymethyl
or aralkyl groups. Since the amino-protective groups
are removed after the desired reaction (or reaction
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;



Mr. Preferred am no-protective groups are BOC and M, and furthernore
CBZ, Fnoc, benzyl and acetyl. The term "hydroxyl -protective group” is
al so generally 10 known and relates to groups which are suitable for
protecting a hydroxyl group from chem cal,,reactions but whi ch can

easi |y be renoved after the desired chenmi“€al reacti on has been carried
out at other satksxptatienyl, nol ecsheh Typi c@$ such Hebhpsyeaedemel,

aboverrent i onede dfoJogHisi i Ut ed 2 of, 2 Rk bibednoRykhrofyal kyl ar acyl
groups, and furt

re aI Ky Yﬂg}:oug he nature and the sjze of
t he hydroxyl - pK%@éEtb%%W%ﬁ%ﬁ@ﬁFb%@ ‘l%ﬁ??¢hﬁﬂyc%ﬁhﬂﬁy%%e?r%%ﬁy%eaned
agai n after thsx carﬂ@ﬁyied cherancal rgacti owpy reagtEofbSHSNEREE?) Jr OUps
20 having 1

20, 19 & 20 BB LSNP e d0C 8 OTRALS PET ST Shnyy ofRLeS O

p-t ol uenesul phmsayl , Pteférbuayhmlno—pwmkemxﬁwé gtmupq1am&mB@@wandnmyt,being
particul arly p red. 25 he I| | [ conpounds of the
o E R B B e P AT A S’ el

formula | fro e VAt S 1S efte ted - dependi ng on
the protective group used - for exanple with strong aci ds, expediently

W th TFA or perfll @p %& a@%th l-%got %Qvewb&%uﬁmjyg afgéoggnefimiﬁa“'c

acids, such as ic aC| phuric acid, stron% gani c
car boxyl i d&ci Bgowguﬁﬂchs rterlﬁ@ﬁlsor’é%c&qq}lpécl thﬁlﬁ are g §PphaRL a%?’as

such as benzengropecpihg§l Hen aybﬁppng@oup fgsmdch&hﬂc@leﬁ@@@emis aput
addi ti onal |nert solvent is possi bl e cessar

Sui tabl e iner¥bhich ggpygasd Xr@e[ﬁ%9Q¥%ﬂﬂ%£t%ﬁgﬁﬁﬁ d%%¥§%%t§ e?%?a%xanple
carboxylic aci gsacgiiceh amsacleééns aairdiedt herts, asuctiees 31teetmﬂhydh@furan

or di oxane, a”'d?SFuTUChf§p1car suchh%}cﬁﬁﬂ@tggeh¥9ﬁ9cgﬁgg3@en§y89eés

di chl or onet han&®
furt her norks al sosabsbhbutedsu@h asubstitaneid etydnol asplkyl | e6prapdhol ,

and water. M x n \Y; re t e
A |s p?efergxbfa]e ﬁﬁ%&f‘é‘ﬁﬁwé) $0s0 alR9LVEHpAT e Tl t HeFABE

possi bl e. used i n excess w tHhout addition of a
further sol vengnd 5hﬁuﬁkﬁﬁcﬁﬁoﬁhé AdroxylgpegteRtiNg 9FOMPSt 1 MQture of

acetic acid ang,{@%Rer chkonkte aﬁhgylnagerakéﬁo@édg égaln dheerreanéi on
tenperatures for the' . clea ; qf bet ween about 0 and
ctiser

tl
about 50[err], 9&§dreHe chemira %QWNQﬁeﬁéhﬁ K %?%Eﬁ?ﬁﬁ aP Pebheen 15

and 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



10 30 (roomterrperature) The groups BOC, OBut and Mr can

preferably be cl eaved off, for exanple, with TFA in dichl oronet hane or
W th about 3 to 5N HO in dioxane at 15-30, and the FMOC 15 group can
bé cleaved off with an approxi mately 5 _16450% sol ution of
di met hyl am ne, _di et hyl ami ne_or piperidi ne in DMF at 15-30.

Protective grbgpsherpprenalseanlcolels, rewelvess meshanpl hyelthaenol 95i s

(for _eX&nD'e_1§5?iopab@DZYEnd0&atEEe Mlxﬂdﬂ@%“ﬂf(ﬁhéﬁa$$§ééﬁﬁﬁﬁéﬁb&r0Up
fromits oxadia derivyati can be cleaved off, for exanple, by

treatnent wit hsﬂ&ﬁ?’?)ﬁ%n 358 t hRTPReEROER FPSEibifal yRHA  is (BERiesabdbie a
nobl e netal catabgstin suzlesas viihaiHcad:l uRld 251 orexpediae MUt i as SLRREH | |

such as cardon . solvents for t eact n are those
ment i oned a%ov%nd gg%ﬁP%g]r’?iac% rl,sf%?e(i ft}é é & YL Sfet hanol
or ethanol, oraaﬁtdesacsdchnds7WFpefhhlbydcogemdl V8 :a rat:ucs agenerial |y

carried out at Tﬁgrrperreadt sn be{:gﬁgre%? 30¢,Q @ 42285%g§69§2$5§% es

bet ween about 1 and 200 at  20- [
Hydr ogenol ysi se¥pe 1enﬂfﬁé @ZW@e@upab@u‘éff cead rakeltyS50or erdnpike on 5-

10% Pd/ C in netbageloRr 19 thr Sramyy1um é&’ff@é& euestaecadbetwe@ﬁ 'i)Sdré}QF“) on

Pd/C I n mit hangbLDIVF at 20-30. 35 Conmpounds of the formul a
- (EPORy kFTReTature) . [err] X is -CO or
-C(R[err])[err] CO and R[err] Rl err] andYare as definedin Claim

1, can pref g ﬁ § d nse ting _conpa of the mul a
Il with corrpoun frx}l g g {F ﬂguF Mex ci%ﬁl 3% c,e& dinh e chle[anee ormul a
11, L is prefeff@bl for example, w1th TFA in dichloromethane or with
about 3 to 5N HCl in dioxane at 15-30°, and the FMOC
15 group can be cleaved off with an approximately 5 to 50%

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

Protective groups which can be removed by
20 hydrogenolysis (for example CBZ, Dbenzyl 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 hydrogenolysis
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



¢, Br, | or areactively nodified OH group, such as, for exanple, an
activated ester, an imdazolide or 10 al kyl sul phonyloxy having 1-6 C

at ons (preferably met hyl sul phonyl oxy), or aryl sul phonyl oxy havi ng
6-10 C atons (preferably phenyl- or patolyl sul phonyl oxy) The
reaction is generally carried out |n an |nert 15 solv Nn t he presence
of an acid binder, preferably met al hydr rbonate or
bi carbonate orin whiah R&l kal i ne eart taI hgdr oxi de, onate or

bi carbonate, or of another salt of g4 acid of the Ii metal s or
al kaline earth netals, preferably of 20 ta55| um sodi um capy_ um or
caesium The addition of an organic base such as triethyl am rfe,

di met hyl ani li ne, pyridi ne or quinoline or of an excess of the am ne
conponent of the formula Il or of the alkylation derivative of the
formula 111 m¥ al ¢ b€GavsursdRE) 2~89-,Dependi ng on the conditions used,
the reaction tyje d2S r?® afEt¥VeSh: s{fé/qfésglr{gduitne@lg&gl 34 days, the reaction
tenperature is bet ween apprOX|nater 150, ustal |y between 20[err]

and 130[err]. cam@Prefpnadive hehaht aslélle\?]ellﬂys I8t ing: CORRRPRES R¥dEbEar bons,
such as heganesopeilrplTEURiattheompendenes thkuepem@la ITIXY! ene;

chl ori nat ed hydr ocar bons, such as trichl oroet hyl ene,

1, 2-di chl or oet hane, carbon tetra- chl oride, chloroform

or-dichIoroneuhanEheabombohsdssuﬁh Rpe dsrmuiret HANQl ,L iet lpaedlerably

i sopropanol , pafolr %%
Sllsoﬁropyl

n- but anol or tert uﬁano iﬁﬁ%?tﬁﬂﬁ: zﬂ?d Eﬁﬁg OH gro%%er

ether, tet rahyﬁﬂlbf @lxamp(l?HF) anr actl‘tﬁ@(hnestegllyc@n mmmll®chr as

et hyl ene qgl ycaqkl 1PN 194 neeghylc  gtBhgL Lghycol or
5 ethyl gI ycol) yrSu eth;r??'ene v:.ngfm |rreth et her (&)%tf@f ;gg?ﬁ,c

ket ones, such “%théz@e?‘ﬁrli’ém@ryl@&’tyénor% arYlS%ﬁW 0% RV ERg ﬁcé9a

di met hyl acet anitdns ($referabT8t hepylFobi-dpReot JVEY1 SRosy Tekfy) T or mani de
(DVF) ; nitriles, such as acetonitrile; sul phoxides, such as 10

di et hyl sul phoxi de (DVBO) ; car bon di sul phi de; carboxylic
aci ds, such asrHeor meacadiod oisacgeneraldiyl; carrieidt r outonjroureds, isnecit as

“mi;[gfgtshgget ﬁéeolnv‘ ¢! ggle’}?e{&‘?e ?s&%&@réf SHOR 3R BilderaCe AR rapy
an alkali metal hydroxide, carbonate or bicarbonate or
an alkaline earth metal hydroxide, carbonate or
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 quinoline or of an excess of the amine
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
trichloroethylene, 1,2~-dichlorocethane, carbon tetra-
chloride, chloroform or -dichloromethane; alcohols, such

35 as methanol, ethanol, isopropanol, n-propanol,



15 The starting materials of the fornulae Il and Ill are general ly

known. Those which are novel, however, can be prepared by methods known
per se. 20 Conpounds of the formula | in which Rlerr] is _
[err] Yis SJerr], COor COO- 25 -and R2 and X are as defined in

formula |V vmtﬂ t't?'Fet'f]‘Qi’r taned sy, ethers, [ nspg c%ﬁpd&#ﬁf@hﬁ the
formula IV L |etheeferdbigoﬁ}opyl Sthet, 0rtétféﬁydfd&ﬂﬁaﬂﬂﬂthEyj QH:QVOUD,

such as, for 3 |l e actlvated ester lide
al kyl sul phonylgxy ﬁg& ly%"% EthG Sits ‘t‘fz}?eféﬁabﬁthTene giyco1
nethylsulphonymouymetbylaryhsulphmmﬂﬁhyﬁ haethng 1(m€&chylghyeos®d or

(preferablﬁ’phgeﬂ§l C&If0|%h§U|Qﬂ9§M. f ghyepl . dimethyl . ether

- 26 - reac n of the conpoun
conpounds of tﬁ@lgbymﬁla Vk?§op¢%ferabty casri atetonei nor lartdanmere;

solvent Wi th afdaéson @lca base aageﬁémlde te@ﬁﬁk@%&ﬁ% gaghagicaHﬁﬂ
above. The startin terials of the formulae [V are
generally knowhet %%3% Of e HBR QﬁwwﬂkﬁetﬁﬁﬁfQﬁ@amldﬁweﬁﬁﬁ@d by

met hods known petrskes, BchCoapowrdtonf titheet orstlighdxides, shihWhich
Rierrl 1810 qih&d1  sulphoxide  (DMSO);  carbon  disulphides
carboxylic acids, such as formic acid or acetic acid;

Caim1, 25 ntﬁ%fe abI be obtai ned by reactlng conpounds of the

nitro compounds, such as nitromethane or nitrobenzene;
esters, such as ethyl acetate, or mixtures of the
solvents mentioned.

15
The starting materials of the formulae II and III are
generally known. Those which are novel, however, can be
prepared by methods known per se.

20 Compounds of the formula I

N, N
in which R is {\(/ O or \(; o
HN =

Y is S0;, CO or COO,
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 Cl,
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) .



Y i s CONH, and R[err] and X are as defined in Caim1l, 15 can

preferably be obtained by reacting conpounds of the formula VI with
conpounds of the fornula V. The reaction of the conpounds of the
formula VI with conpounds of the farmyga Vis preferably carried out in

an inert solvent and at tenperatures as indicated 20 _ab
starting nat er FAfs ISRGHEN RiuFhe vicogpevgdserod | he fOFﬁB%ﬁ IﬁuﬂﬂFlech

are novel, howe¥gpousias b€ Phepabesula vbysnpte@élﬁamc&aﬁfeeckwm per se.
25 Corrpounds of the fornula l

furthernore be@Bbt APREH §OMITHe cB’FFEQpﬁHﬁ?R%bon o%ygnob@i‘&ﬁ‘poﬁﬂﬁ it The
conversi on of aempapatgresipasnimdbrateed dbwregroup 30 is carried out by
reaction i th, for exanple, hydr oxyl am ne and subsequent

reducti on of t he N- hydroxam di ne with hydrogen in the presence of a
cat al yst, sucthas ftartdrgnprate Pz of the pfeparbaan i ande Vofaxee

formul a | R[ebélueralgz khbom 35TnbEL) wn BEHORES £S¥e B Sl?orp@v@f]decgaﬁ’rﬁé’ a

nitrile of th formula I (RL
CN). The addi tpeﬁpﬁ§e§r€Ye‘ﬁ%bﬂ1?/d%a’FW‘@d Per firt in sever al stages by a
procedure in which, in a manner known per se, a) the nitrile is
converted\%trr LS $§ into_a t oanrde which is converted with an 5
al kyl atingt9 afempoundsqpt thenhpamulas into the correspondi ng
S-al kyl -i m dot hi oest er, whrchrnturn "reacts with NH3to gi ve the
amdine, b) the nitrile is nerte@ wi th an al coh Q. exanpl e
ethanol, in the presence of H -\gﬁ; tpe correspon ‘hg(?ni @oester, and
10 this is tisawbdchi Rh immoni a, the niarile is reacted with
i thi um bis(trinethylsilyl)anide and HM product is th&N™ydrol ysed.

Furthernore, it is possible to convert a cgnpound of 15 the fc(l’:HyIa | into
anot her conpound of the forrmula | by

Y is CONH,
and R? and X are as defined in Claim 1,
15 can preferably be obtained by reacting compounds of the
formula VI with compounds of the formula V.
The reaction of the compounds of the formula VI with
compounds of the formula V is preferably carried out in
an inert solvent and at temperatures as indicated
20 above.

The starting materials of the formula VI are generally
known. Those which are novel, however, can be prepared
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



converting one or nore radicals Rerr], Rerr], Rerr], Rerr] and/or

R err] into one or nore radicals Rerr], Rerr], Rerr], Rerr] and/or
err], for exanpl e by reducing nitro groups (for exanple by

hydrogenati on over Raney nickel or Pd/cakbBon in an 20 inert solvent, such

as met hanol or et hanol to amno gr oups. Esters can be

hydrol ysed, fofoeRahdl € Rt F &8t Theiadditian ig threferakly KATiiedwat er,

wat er - THF or \f@wranSSe\elé@qansta&;e§eweréﬂ Higschetyesn Qv@ﬂ&a 109n 4 I
is furthernore gosmb e to acylate freé am no groups in custorrary

manner with af® PBY’Pdé’eSr Skei ) th%nﬁ&HFFH% &8 t‘%?“é’lq{)?leé‘t &ifh h™ an
unsubsti t ut ed BsS 3(int£wb$t| thtiedmidkkyl whhehi des  €xpeshesd | YWlhﬂHl &

i nert ol vent Hch as d & | or onet hane o or in the

presence of% % suII(;:I as 11 et hyIrEg)rﬁ ne &PH‘B; 8 di ggd{ R engdtat ures
bet ween -60 armIOHG@spon@EngA Heskkybfinivptfiaroadter,] edidhe iconvardred
into the ﬁéé@@égffghaﬁhd @gdbi?gnﬁﬁglgm@hag HZCEQE ng‘glﬁanple

by reaction of equival ent anbunts € base an am i nert
sol vent, such @@NEHERD| vikladan alsghebgquénr exa@pépo%;haonl in Adieds

whi ch give ?resence of HC1 1nto the correspondlngzﬁﬂldpesQQMs opi cally
accept abl e are articularly sui tabl e for tlhl s reaction. Thus,

it is pos§1ble RS udé treabedd g#ditd :RMERNI1dor Ogxafhl &heul PhtiFiteadis,
nitric aci teadtyet oakhc et rSum sygg(aﬁlﬂa@ﬁmﬂwl)%@%i 8hd xhe

hydr obrom c aC| S ri aC| ds such or t hophosphoric
acid, sul pham%‘f% tfd"é)qi%e?rh&} organi c aC| ds, in particular
aliphatlc allcycllc arallphatlc aromatic or het erocyclic

nono- or J%@ﬂ carb honi G | phuric_aci or 10
exanple form c acl ?E 989’5,%531 pregpgonl C ac%d & conm P g Off aci d,

di et hyl acé®i c tféﬁzlféprmulﬁalbrﬁftto sgiqther compesing ©faditg, fmnmllhac Iadqyd
fumaric acid, s@d@icafd bne or |REEd Cré&iéalstﬂtﬁ?' craci g 5@&}&6&5 d

citric acid, , gluconic acid, ascorbic aci ni coti ni G acid, 15
i sonicotinic Y, ONePRafere spdifRafe®it pRonik s dki @nd/or R°, for

et hanedi sul phoataznm d,by 2-Fedlioduet hanes!| phanipgs acifdr example by
benzenesu'F”K”hydrogené¥1on %V%O'U§Q§S¥'F¥¥¥kéi or GC! gd/carbon in an
20 inert solvent, such as methanol or ethanol) to. amino

groups.

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



napht hal ene- nono- or -di sul phonic acids and | auryl - sul phuric acid.
Salts with physiologically unacceptable 20 acids, for exanple picrates,

can be used for isolation and/or purification of the conmpounds of the
formula I. On the other hand, coopggnds of the fornmula | can be
converted with base (for xanple sodlun1hydrOX|de 25 potassium

hydr oxi de, sgt & BFcepbalasei umalts ca?B%naﬂ%%rﬁhﬂﬂiaﬁﬁé
colrrespondl ng steittahld rfqlﬁrtihmllﬁactlorﬂ kadhis, W&ttahsorpo%lsii%'l'em%oe%%%ﬂ et al
salts or into { correspon amoni.um sa to.their
mol ecul ar st ru¢ er gnig hgcc@%‘p ’hﬂg gxample héuhBEHﬁFﬁ Ia‘éjc‘é:'or &lﬁgltco t he

i nvention canaﬂidwnhmdrohalaqda@amsconﬂﬁﬂueaklyum&thﬁﬁﬁﬁclaby@rbaus
enant i omer igc hey t hegef prese |n racem c or
S Edﬁgghl agggnce %§0g5§09$c aélq ract i V¢ ofafhe

optically actlve form armaceut’i ca
racemat es and/Ort ORQOSHQQQN%H%QmQNHQWEPMﬁmlﬁmcC@mp@unds ahummemmgrEO t he

Invention may dhddrilo ldciy be ey Al atbd U8 ihBtic, SARNLLRARES: 1N

t hese cases, the en product or even

29 - the ik YCas mayoBatiepar aFed hetteregutiiomemono-  esnpounds
usi ng chem calpaliybaisisl eRlrb®adNs kne phentibeor suQ@h%QEcSEbEhgd TBrthe
art, or t y nma empl oyed as such in the synthesis. I n

e
the case o racéWF%‘anl 5@19Mz%&%%EOﬁﬁﬁgléreaF&FwedPr°P1PP6ﬁ1tﬁélﬁbxture

by reactlon\Mnﬂvaﬂlqnnacadly aﬁéthylaceﬁmparabiag agetonidui t abka
call.y acti,ve |ds

separating a r opt su
R—pand 10g S?%%%%ﬁ%'% acad?té}l%ﬁgggﬁﬁld u&@éﬁél?&ﬁ?arﬁé eI & 1d,
d|benzoyltartdﬁQ§kﬁn@pl®nn@eKﬁeram(ﬁcxdﬂ|mab£cdac1d,Ieﬁxrrcaacdd,
sui table N-pr ﬂ%ﬂdﬁQCanlgglﬂp'dsa@ Qrbic  EXaTRlL € N’??BE?X%BrO|Inedor

N—benzenei Iphonyl prol,i ne) he vari ous obtlca y ac
canphor su ghoﬁls@f’&&%&nl% a%}dchmﬁtaé@”apﬁrc etdunmatliphonicf ahéd,

enanti oners Qaa:lhanedlébighbﬁlédVa?tﬁtcﬁgeguﬁ aréﬁfétﬁgn@ém;mérﬁé hgcghd of an
optically active t|n exanp

d|n|trobenzoyfﬁﬁ?ﬁ?ﬁ§%385ﬁ81 cellg?bée trlﬁuﬁﬂ¥ﬁﬁ?Q§ulph°néFher ggt8ohydrat e
derivatives omagphithalledermeabi-zedr 20-diwihsttondat ecipel yaeas 1agwpbili zed

on silica g%hhphurlc acid. Salts with physiologically unacceptable

20 acids, for example picrates, can be used for isolation

ﬁ as the

and/or purification of the compounds of the formula I.

On the other hand, compounds of the formula I can be
converted with bases (for example sodium hydroxide,

25 potassium hydroxide, sodium carbonate or potassium
carbonate) into the corresponding metal, in particular
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



Sal vents which are suitable for this purpose are aqueous or al coholic
sol vent m xtures, such as, for exanpl e,

hexane/ i sopropanol /acetonitrile, for exanple inthe ratio 82:15:3. 25
The invention furthernore provides the useyof the conmpounds of the
formula | and/or their physiologically acceptable salts for the
preparation of thearHaketmedbates mpyr nbe atSiepagated pHitte cgnantpngric

non- chemi cal r@%h%ou%@s E%&nbhb%eREEQQS%r FR?!lEém ﬁ@aﬁéokﬁb%nlﬂbotﬁe
sui tabl e dosage form.to ether vvlt eat one solid

and/ or seni - | P& &m skidiled igr t §uf<‘|rit|'ar°§ §Hgmays even’ QﬁpES‘BrdLPé{FQ in
conbi nati on W g% ewehoinmhe byhthesis. active conpounds. The

i nvention urthernore provides pharmaceutical fornulatlons
conprising at | east one conpound of the formula | and/or one of- its
physiologicalIﬁnaatapmabbeof rasa@tis. amines, diastereomers are formed -

30 - Thesg {PEQOSSI%I‘}Q ¢ By bG Uzed A vfﬁq{ Cz?rﬁm%élbgli‘?”g%;céve or

vet eri nary rredl Cl ne car I ers are org I NO
subst ances whi cleéparatdaiot dAgentf.or Sehtabphe sspa(rﬁmng agearhs eareor E{s) o

parenter al Olexamp1@P)! C@ﬂ)tlcal].ajfima@'t%’ir[eaté&rhsandsgehncgs r %ﬁ@t i t Bnfhe
novel npounds exanpl € wat er, etable oils, benzy

al cohol s, %I kﬁ‘efr‘?émsgl y?:%l s tarkaryet hya §+§/‘é%¥5éltarta]@’r‘§/ceﬁﬁlld
triacetate, ge|ﬁbe®&onQ&QQBdeat agidsuchaagel®c | agtigse malicst aegl,

magnesi um stearate, tal, an etroleum jell . _Tabl_et, IIs
cogtedlutablet actic a6l FessubBﬁBeg ﬁgﬁ%ﬁkﬁ%ﬁ?é A VIR, Fﬁl?@S g% %r ops

are used, in p&mmmgﬂaum Eemzmykﬁrqmﬂnqnsrrabm@mzenesuﬂ@hpmyﬂpmbﬂeseare
e O Ot Al A AL thR.0190) ULATe, caREREEEATLAORLLY o8 aggueous

sol utions hernD suspensi ons ants are used
for parentb5al RadehnpBetagrephiandenanatanms, Oér cting @naﬂtl%mier?raare

used for topical; RdEdi e n@g@f d oGPMROURdS Hedh & SQF bg
| yophi li zed angld tsﬁgerﬂrée1sii§(fh;Eﬁii %boum ﬁs%t eg Qcan be use% forrl

tin
exampl e, for Opffdcallypr eﬁﬁgé’t’ﬁon %?P¢ﬁ?'@crt“3 on I at(lfé?ﬁs $Kample

formul ations dlnm%beﬂ@ 1pBaAylghgcing] er béﬂ.l@ﬂose andtohcetat@npoise
auxiliaries, su ric reservativ st abi li.zer,s

and/ or mettingo cagﬂ% ¥ §§E$2E§%ﬁﬁv ives or ¢ ral derivatized
20 methacrylate polymers immobilized on silica gel).

Solvents which are suitable for this purpose are
aqueous or alcoholic solvent mixtures, such as, for
example, hexane/isopropanol/acetonitrile, for example
in the ratio 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, in 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, 1liquid
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.



25 for influencing the osnotic pressure, buf f er subst ances,

dyestuffs, flavourings and/or sever al further active conpounds, for
exanpl e one or nore vi tam ns. 30 The conmpounds of t he

formul a I and their physi ol oqgi |y acceptable salts can be

enpl oyed for conbating and preventing t hronboenbolic disorders, such

as thronbosis, nyocardial infarction, arteriosclerosis, i nfl ammati ons,
apopl exy, ang'@ﬁeB%CHQﬁh%laQQ%B%n%§ﬁ5635uéﬂ&fﬁsaﬂg&ﬁﬁéﬁéﬂﬁsaﬂﬂ ﬁhﬁ&ﬂ'cat'o
intermttens. For this purpose, the substances .according to the

i nvention areorusY%tF?lillnaWe‘?‘%ﬁi’a%}’}e a8RSALBLEr SRTLLIQYS axRsqyeandf
bet ween about brancthcYYAni, dubspAnidesUdich are sultable for enteral

- 31 - en 5 and 10 ng per dosage un|t dall dos
preferably g 3386 aboﬁ?aﬁp and®¥ | kg R BERF %ght g88ﬁ5§%r t he
specific dose hdmiedclrpatpbent and dkpendstonrbhetnnmutﬁlvaﬂxe faovels, for

exanpl e on the cifli o] I o} age,
body wei ght, genepg E]C{%élt efg‘{ %ngn?ﬁg ”%fe“gn rertg,ggggaﬁgg leelds Qﬁ%lg %atl on
time and rout ealgolods,t heatlykens  glyepdset i (@nlyeddidament qbprbbhau on

and severity Ot;l?'&%rol M&éé‘&&@ d!;éfé‘{?fnéo ‘M&&BBhgﬁﬁaEQQra%&Ppé es.

Oral 10 adm ni'stration 1s pref erred rature$ herel nabove
and her ei nb&l oWa&tESGi verr St?ﬁc¥errF€9n?ﬁlPﬁe ﬁéﬁﬁéﬁﬁﬁg exeist esand

"custonmary wor lsetRoleum NMEREISLy \/Vat'@éblétélﬂde%llllfs ,necassiady/, thB1etk)s
brought 15 to val ues of betgﬁen 2 and necessar

dependi
the structure GRPSHISEnd B9 ORBAHIRur SYRIPS,  SULFSTL &F WAERPSL hyl

acetate or d|chkeromsbhane;nth@artlcuﬂganlcfphaserh$ sepaiat edrationdri ed

over sodium o subahate.aud evaporaled apgd theeresi dugahs pUEiited, by 20

chr omat ogr aphy o r SiTica gel and/or" cry all1%8 : ues’ are
for silicalyel sodwbibasphasesfantaply 01lacevateqnephanmokmtnons, ands

spect ometry m(3 &@)kth rmog% %ﬁ}%ﬁ@hé%néWéﬁﬁlb?&hga&koﬁpi\éﬁfé]agé ukéB (fast
for parenteral administration, and ointments, creams or

powders are used for topical administration. The novel
compounds can also be lyophilized and the resulting

20 lyophilisates can be wused, for example, for the
preparation of injection formulations. The formulations
mentioned can be sterilized and/or comprise
auxiliaries, such as lubricants, preservatives,
stabilizers and/or wetting agents, emulsifiers, salts

25 for influencing the 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
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
dosages of between about 1 and 500 mg, in particular



Exampl e 1 46 m of thionyl chloride and 1 ml of DWVF are added to 30

a solution of 10.0 g of 4-(5-nethyl-1, 2, 4-oxadi azol - 3- yl ) benzoi c acid
in 150 mM of toluene. The solution is heat ed under reflux for 5 hours.
The solvent is removed, gi vi ng _A-]5:nethyl-1,2,4-oxadiazol-3-yl)-

benzoyl chloride, El 222. Subsequent reaction with 35 9.3 g of
1-t ert - but oxycRebyaghpiSp@ngr i i) img 183 rdosdge unil chThe odet handoaade4s ni

Zf : Z r I( gt %It ﬁm| E@lgiér\é%iéra%fltyerbetweéiyséw Yo. 49" KndP10 bR AxPU#H | body

-l 4-(o- yb-14, - e .

oxadi azol - 3-yl y’%éﬂ?‘éyl]%?‘b%‘f%rz'i né&he. cSReodiA Gt dose forpgach patzent

- I32 - ngggsia@ngrsouﬁ EﬁeChlleJ@ftedieﬁf:sgSEEGEéli\lsHCfoj:neﬂéx@ﬁ@é\eon theA
solution o of . t resul ting_.[4-(5-net -

[0 5 4] oxad? a2 80 3Y3FY pRenyRrp P BERLSET. SOUPRRHaRBREOYSd, (9 $h8 89920 g
of 6-chl or onapbbldgl eeégBtsubphenyll sbatél ofi Heaith) séxpfdidethl onotkeehane
Is adm xed wt D f 4-di | am.napyr L dine . on |y en and
the m xture isggpﬁp%égggggcr‘)gomé%@%p%%guggbggf 1%1% Orﬁo&?%. filgﬁ?ra ]Fon and
renoval of theegeresapngi wmaesdijcament combination and severity of the

(6'Ch|OronaphtB@kﬁﬁ@uia?UHQQEEQQF%d“%ﬁ%éﬂ'%h&”dﬂ%ﬁ&?y]ébplies._Oral
met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl | net hanone, FAB 497. Simlarly,

reaction of0"Aadministgatpon. hppRERGEYFeD- sul phonyl chloride gives 15
[ 4- (4- bi phenyl yl sul phonyl ) pi perazin-1-ylI[4-(5- _
rzr? ;gglh'g ﬁylzsfﬂ gﬁgg;ﬁ:%g{ée%_ﬁ%?g%g? | LRI hereiv}nlbteqow are given
[4-(2-naphthy|$nlﬁhnnyiﬁptperdﬁhiokim@”ﬁkdﬁpléﬁ) “customary work-up”
) gzt M S e sary, M3 b 55 brovone
[ 4- (4- pr opy® phénry vedugisomfl asitwaedy i5r-and/| 1§ 4- {6- necessary, depending
met hyl [ 1, 2, 4] oxadiaz0! s8:-¥LiRbenysd nerdaraRe; p2Sduct, the mixture is
extracted with ethyl acetate or dichloromethane, the
organic phase 1s separated off, dried over sodium
sulphate and evaporated and the residue 1is 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-1l,2,4-oxadiazol-3-
yl)benzoic acid in 150 ml of toluene. The solution is
heated under reflux for 5 hours. The solvent is
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.



with 2-phenyl vi nyl sul phonyl chl ori de gives

[ 4- (2- phenyl vi nyl sul phonyl ) pi perazin-1-yl ][ 4-(5-

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl | net hanone; 30 with
3-nitro-4- chlorophenylsulphonyl chl ori de ves

[ 4- (3-ni tro-4-chl or ophenyl sul phonyl ) pi per&zin-1-

yl ][ 4- (5- met hyThg, BOE]gxadpazslc3e§V¢@heﬁ§I¢mﬂmmaﬁbﬁKﬁ.in diopiane .

2-ni tro-4-met hgxy, ﬂ@f@g%en Isury OCHkPréﬂetﬁkNeéeéﬁhtlng [4- (5-methyl-

[4-(2-nitro-4-net per azi n-1-

1 1] 4- (5-net hyl{f1224 P&ﬁééﬁﬁ@ér33Y¥}ygﬁ@hyIQ¥ﬁ§#ﬁﬁkﬂn; -ylmetfanene
t0|y|SF|Ph0nWWAﬂh|Oéhﬂe DBUeﬁnl ?ﬁ 6- chloronththalene—Z sulphonyl
11544}8ng az%&3§¥9é)pl er%fhg}hé%bné;chlorome ane 1s admixed with
33 - widtolo d@py&ﬁuhph@mgthyhhmindﬁygi&fﬁe on polystyrene, and

y
p-
[
[
4- (decyl sul ph I |n 1-yl.]1.[.4-
%1,2 4]gxadlgz§l%¥J )§%¥5He yllne¥ L%ﬁhgp gg ¥°° 5$ﬂﬁagﬁﬁuﬁﬁ pﬁ8ﬁyl18
chl ori de gi veshours. Flltkatgbenaw&unqmunﬂﬂ)qﬁ[nhea$m&qe@¢]gﬂv¢5 et hyl -
1, 2, 4] oxadi azqle- ) -
S 110 6 et Pl oo St BGnaT CoRl o ¢ ALy oLy bipkrazin-1-y1] (4-(5
[4-(3-nitrble6- ﬁ@ﬁhyﬂﬂémzyﬁégxgﬁ@ﬁyp}pﬁpﬁlb@h@pmﬁlmethanone, FAB 497.
yl][4-(5-nmethyl [1, 2, 4]oxad|azol 3-yl) phenyl ] net hanone; with
A .
[
(
3
[

1]
, 3-di chl or ophenyl sul phon chlori d es 15
4-(2!3-dichPoﬁ&éﬁ§%§E¥u|%ﬁ8ﬁ§F?B:B géYn 1-yl ][ 4-

5-methyl [ 1, 2, 4]oxadiazol 3-yl ) phenyl ] net hanone; W th

,4-di chloro h n

205 o enn ofashody BaRRERsR LA SEHEbIRTY chionide gives

(5-met hyl [13 2, 4]oxadﬁaZékb3pyeyphghyh}pﬁ@hyhbp;peraz;n Wi [phei®A sul phonyl
chloride givesyainyi 1,2, hfokRBERYbsus PhOIWhd R PRI dkdhe; 1 [ 4- (5-methyl -

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

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

30 with 3-nitro-4-chlorophenylsulphonyl chloride gives
[4- (3-nitro-4-chlorophenylsulphonyl)piperazin-1-
y1] [4-(5-methyl[1l,2,4]oxadiazol-3~yl)phenyl]lmethanone;

with 2-nitro-~4-methoxyphenylsulphonyl chloride gives
35 [4- (2~-nitro-4-methoxyphenylsulphonyl)piperazin-1-
v1][4-(5-methyl[1,2,4]oxadiazol-3-yl)phenyl]methanone;
with p-tolylsulphonyl chloride gives
[4-(4-tolylsulphonyl)piperazin-1-yl] [4-(5-methyl-~
[1,2,4]oxadiazol-3-yl)phenyl]methanone;



[ 1; 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; 25 wi t h 3-bronmophenyl sul phonyl
chl oride gives [ 4- ( 3- bronophenyl sul phonyl ) pi perazi n-1-yl ][ 4-(5-
met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; 30 with

3, 4- di net hoxyphenyl sul phonyl chloride gives _

[ 4- (3, 4-di met hoxyphenyl sul phonyl ) pi perazin- 1-

yl ][ 4-(5-nmethyl[1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; wth

4-acet am do- 3- ghhar @Q%ﬁgh&gheh%ybh%w&d&eéyes 35

[4 (4-acet am do- 3-chl of ophenyl s per azi

yI 1[4-(5-nmethyl[1, é“4%%5&?&%8@9%%%%%@%}“ 1-y1 Wi nidawrehyl-
- W t 1, 2,4]ckbaiazd153diIephyhphenyt isanfhony| chl ori de

glves 5 [ 4- (4-chl oro- 2, 5-di met hyl phenyl sul phonyl ) -

piperazin-l-yl][4-(5-nethy|[1,2,4]oxadiazol-3-yl)- 5 phenyl ] met hanone;

with mtolyl suwpltdnyplenelyllsnilgbogyyeshloride gives

[ 4-(3- tonIsquhony pi _1_ _

methyl[1, 2 4]oxad|a h (gghgﬁiEUi %E%%f%é?gerazi% Yl%&%f¥5 methyl

2- et hoxy- 5- rret[ﬁylZpHéwlaéeagﬁéngiryéhpbenmblrgem@%noner

[ 4- (2- met hoxy- 5- nethylphenylsulphonyl)plpera2|n 1-

yl I [4-(5- nethyl[l 2, 4] oxadi azol - X pheny Ilnethanone 15 wth

3- chl or oph&® yI§H¢§h§n@PtéﬁrérWGEh§ pggzylsu phonyl chloride gives

[4tg3|F2|gr2fheny|SQMFhththbpeﬁﬁétﬂ¥%b¥hiiﬂs&ﬁbhonyl)plpera21n -1-

met hy o] y4o) non

4- nethoxyphenngﬂ ghdﬁype¥h&3 ?dé é?eﬁgg?®z°1 3- yl)phenJ&]methanone,

[ 4- (4- met hoxyphenyl sul phonyl ) pi perazin-1-yl][4-(5-

e g Lol S e T oy A oo
15 [4-(2,3-dichlorop enylsulphonyl)plpera21n yl][4—

(5-methyl[1l,2,4)oxadiazol-3-yl)phenyl]methanone;

with 3,4-dichlorophenylsulphonyl chloride gives
[4-(3,4-dichlorophenylsulphonyl)piperazin-1-yl1] [4-
20 (5~methyl(1l,2,4]oxadiazol-3-yl)phenyllmethanone;

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

30 with 3,4-dimethoxyphenylsulphonyl chloride gives
[4-(3,4-dimethoxyphenylsulphonyl)piperazin-1-
y1l] [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-
1-yl]{4-(5-methyl(1,2,4]oxadiazol-3-yl)phenyl]-
methanone;



25" nethyl [1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone,; wth

4- chl or ophenyl sul phonyl chl ori de gi ves

[ 4- (4- chl or ophenyl sul phonyl ) pi perazi n-1-yl][4-(5-

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hangpe. 30 with

i sopropyl sul phonyl chloride gives . .

[ 4- (i sopropyl s#ifRony| fprpepaera, 1-gineghykphenylsulphonyl chloride
met hyl [ 1, 2, 4] oxadieazol - 3-yl ) phenyl ] net hanone; 35 with

8- qui nol yl sul phonyl chl ori de gi ves ,

[ 4- (8- qui nol yl sul phddy1 §3picherars- d-gipesbytphenylsulphonyl) -

met hyl [ 1, 2, 4] oxddieazdin3-1yyipliarycliethgnone2, 4} oxaddidl-3-y1) -

4-nitrophen¥Is#%¥%§aﬁ%F% |oride gives

35 - SRy sul phonyl ) pi per azi n- 1-yl ] [ 4- (5-

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl | net hanone; W th

3-chl or o- 6- net 2y ] SHl h i i 5
[4-(3-chloro-6?ﬁéi gﬁ&%ﬁ'nfﬁggﬂéhggyFﬁi?gg?gz¥%§i§

yl 1[4-(5-met hyl [ 1, 2,wrdﬁam%yésugppppwﬁépyp?mzhanbmél,] [4=(5-with

4- acet am dophemutgi1Rh0nY |4 1630k kd6198Y6$) phenyl Jmethanone;
[4-(4-acetan1dopheny|su|phonyl)p|pera2|n-1-yl]¥4- 10
(5-nethy|[192,4]oxadiazoI-3-y|)pheny|]nethanone; W th

[2, 2,( 5,7, 8-pent a:mirmzl—@dml mry-h G*ﬁbinhf{nbﬁléﬁglsu%pﬁbhpli cliel ¢t MBS gives
4-(2,2,5,7, 8-pentangt hyl chronan- g- nyl ) - . e
piperazin-l-yl][4-(g§ne h§P %95?4 oéggﬁgggﬁ?éyéf?ighony%ﬁﬁﬁﬁﬁﬁ?ﬁﬁ%éﬁone;
wi t h canphor - 16| [siH (ShowgrhydHleRi, d¢ogadigzol-3~yl) phenyl]methanone;

[ 4- (canphor - 10-yl sul phonyl ) pi perazin-1-yl][4-(5- 20

met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone;

15" with 3-chlorophenylsulphonyl chloride gives

[4- (3-chlorophenylsulphonyl)piperazin-1-yl] [4~(5-
methyl[1,2,4]oxadiazol-3-yl)phenylimethanone;

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

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

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

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

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

with 4-nitrophenylsulphonyl chloride gives



with 5-(1-methyl-5-trifluoronethyl-3--pyrazolyl)-2- t hi enyl sul phonyl
chl oride gives {4-[5-(1-nmethyl-5-trifluoronethyl-3-pyrazol yl)-2-
25 thi enyl sul phonyl ) pi perazin-1-yl}[4-(5-methyl[1, 2, 4] -

oxadi azol - 3- yI)phenyI]nethanone W 2, 5- dlchlorophenylsulphonyl
chl oride gives %2 5- dlchloro§ en Isulphonyl)flpera2|n 1-yl][4-
30 (5-methyl[1,2, 4ﬁéxdéraz rophenypRehphnet akepeazin-1-ykj k4r

2,4, 6- trlnethyh@&%@ﬁhqubphqakhdaa&enLéeygyyﬁ@nyl]methanone,
[4 (2,4,6- trlnethylphenylsu phonyl ) pi per azi n- 1-

yl][4- (5 met hyl [ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] net hanone; 35 wth
[2 m(et hyl SEI pho:ﬂwr*]cmhesnych&u»h:ph@nmﬁtﬁbkgphdﬂygwﬂshonyl chloride gives
4- (2-met hyLsul phony, erazins1 _
yl [ 4-(5- ne%hyl[l 2[£]3§aék§ 575" é?}gﬂg%Qﬁ D¥thakepyLl) piperazin-l
- 36 - wi t lyl] [45-(bemeahyddiehgl o2adha eoy+ 3ty phosdy 1 ] matiti covarge
gi ves [ 4- (5- benzam donet hyl - 2- thienylsulphonyl)
pi perazin-1-yl][4-(5-nmethyl[1, 2, 4] oxadi azol - { 5 phenyl nethanone;
Wi th nethylsulphé@yH-@ﬁE@amééogh@éylsulphonyl chloride gives
[ 4- (nEthy|5U|phony|)QLRQLﬁéb@a%iﬂbbﬁénQ@sﬁ?ﬁﬂaﬁyl)$ﬁpera21n 1-y1] [4-
[1, 2, 4] oxadij azol % met hanone;
1, 3- d|neth}?-5 G%Pﬁ%ﬁwﬂfﬁy aféP%PQ&Pﬁﬂ%n?TYl)Ph%%ﬂ%ﬁW%ﬁP%ﬂQRﬁy
[ 4- (1, 3-di et hyl - 5-chl or o- 4- pyrazolylsulphonyl)
pi perazin-1-yl ( hyl (1, 2, 4] ox ]nethanone
O 3 5 i ot 11 2 Cogad o Py PROE BB ROY Lokt apaiied oy VaeLie
[ 4- (3, 5-di net hydhlériislexgiwkygl sul phonyl ) pi per azi n-
J_W][4(5rthM[1 L adi azgql 1 _ wth
- bromo- 2. gl hy phenyl%sﬁ}f’b? 4, 328Lodn¥bha 01 RAGRYA] SR NN ny 1)

piperazin- -yl]{4 (5-methyl[1l,2,4)oxadiazol-3-yl) -
phenyl]methanone;

with camphor-10-ylsulphonyl chloride gives
[4- (camphor-10-ylsulphonyl)piperazin-1-yl] [4- (5~
20 methyl{l,2,4]oxadiazol-3-yl)phenyllmethanone;

with 5-{(l-methyl-5-trifluoromethyl-3-pyrazolyl)-2-
thienylsulphonyl chloride gives
{4-[5- (1-methyl-5-trifluoromethyl-3-pyrazolyl)-2-
25 thienylsulphonyl)piperazin-1-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[1,2,4)oxadiazol-3-yl)phenyl]methanone;

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



4-

[
yl']
1-n
[

4- br ono- 2- et hyl phenyl sul phonyl ) pi per azi n- 1-
4- (5-methyl [1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; 25 wth
pht hyl sul phonyl chloride gives

met hyl [ 1, 2, 4]oxad|azol yI)phenyI]nethanone

5-

[ 4- (5-di et hyl
1-yl]

3,4-d
[4-(3,
(5-ne
4-ter
- 37

with |
di nethylananlE naph? TRARAATBHINTA Lol & Qﬂ;q&y}gglphonyl chloride

py88- 1- napht hyl sul phonyl ) pi per azi n-

(
[
a
4- (1- napht hyl sul phony! )p| perazin-1-yl || 4&¢ &
h
i
(
I

|1 Uor ophenyl s shSmgraERT Rt eg thieny sulBRoRyAFne 39 WD
4-dif|u0prbea¥hﬁH1ﬁhDhY4}pﬁ{ﬁﬁﬁﬂ&lﬁﬂ;@dQHokadiazolj3~yl)—
thyl[1; 2,4 oxag haﬁo ) phenyl ] net hanone; W th
t-buty phg §P¥

Toride gives
[ 4- (4 tert but yl phenyl sul phonyl ) pi perazin-1-yl] 4-

(5-methyl[1, 2, %}‘@ﬁa{{lb?ﬁ%f ?!%éﬂg %i&ﬂ&@ﬂfﬁes Wi th

4- ethylphenylsu

[ 4- (4- et hyl phe

pnony I Vves
nyl su|[6hém9t1)1pl®’élm¢wlllrg/mqm2(m~l y1l] [4- (5-methyl-

nmet hyl [ 1, 2, 4] oxadaaagbxédyéwbew&iy@ﬁé}@y@n@tmnone i th

4-(1, 1- dlnethylpropy

phenyl sul phony chl ori de gi ves 10

[4-(4-(1, 1;%|nethylpropyl)phenylsulphonyl)
pi perazin- 1-yl kii4h(%; Beahmétﬂy2—Q}CMEN&@HM#pjkaddlylsulgﬂmﬂyﬂl]nethanone;

wi th 4-isoprop
[4-(4-isopropy

honyl chloride gives 15

%bﬁgﬁg 8ﬁyl)p|pera2|n 1-yl][4-

(5-methyl [1, 2, 4] oxad]ﬂaz(bl38dy:h§:phgh'y$-}¢ﬂml¢mro‘h@yraZOlyl3M1@i10nyl)-

4- trifluoronet
[4-(4-trifluor

BLEBDEXGEN PROPL BIAEAE 912 onoacot-2-v0) -

yl ][ 4- (5- nhihypp@ny 4?@%5@39@@! 3-yl) phenyl ] met hanone;

20

25

30

35

with 3,5-dimethyl-4-isoxazolylsulphonyl chloride gives

[4-(3,5-dimethyl-4-isoxazolylsulphonyl)piperazin-
1-y1l] {4- (5-methyl[1,2,4]oxadiazol-3-yl) -
phenyl]lmethanone;

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

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

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

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

(5-methyl[1,2,4]oxadiazol-3-yl)phenyl]methanone;

with 4-tert-butylphenylsulphonyl chloride gives



wi-t h 3-ni tro-4- et hyl phenyl sul phonyl chl ori de gives
[4-(3-nitro-4-nethyl phenyl sul phonyl) pi perazi n- 1-
yl'1[4-(5-methyl [1, 2, 4] oxadi azol - 3-yl ) phenyl] net hanone; 25 W th
4- pentylphenylsulphonyl chloride gives _ 37

[ 4- (4- pent yl phenyl sul phonyl ) pi perazi n- 1- yI'] [ 4- ( 5-

met hyl [ 1, 2, 4] oxadi akzét (8=t )premy Iptertdsoighonydopigerazin-1-yl] [4-

4- butylphenyls | or \. 1imeth ’
[ 4- (4-butyl pheﬁ%ﬁggw*%ﬁgﬁ)p‘%%%ﬁaﬁz%f vl ] [J_p(hSe_ny Jmethanone;

met hyl [ 1, 2, 4] oxadi azol - 3- yI)phenyI]nethanone wth
F4C?g0rﬁl4 ”EZQY£§E6?¥%§ il seipryd (3th6¥if%5g1ves
chl oro- 4-ne phenyl su erazin-1- _
yI1[4- (5-net hyl [ 1, 2] ﬁ'ﬂ(ﬂ(a% %&ch?“ %@%‘E‘ﬁg}ﬂﬂ MdiReTaran-1-v1] [4- (5
- 38 - Examétﬁyﬂ[l 2, 4] dxsdd aid orB-of 1 ) Meny] Jakethanone;
[ 4- (6- chl or onapht hal ene- 2-
sul phonyl ) pi perazin-1-yl][4-(5-methyl [ 1, 2, 4] oxadi azol - 5
3- yI)phenyl]neWhahone4rﬂ15lﬁﬂlméthﬁlpampyl}Bh%mNﬁSMﬁPhOHYlMtfﬂhlﬂr#@ﬁof
Raney ni ckel apd a.drop of acetic acid and hydrogenated to conpletion
at at nospheric”preéessure and roon1tenperature Cat al yst _and sol vent are

renoved, 10 givi ngl4=[4= (5 Eriireiapir e eh@tensissheRerys) ser azi n- 10

1- car bonyl | bengapkdhoen- @Cﬁiﬂ@v(f-‘i&@[l 2, 4] oNadilazily-3-y¢ -conpounds
bel ow are obtained fromt met hanone der'i vatives |isted under Exanpl e

1 15 4PPﬁn¥k]%?Bh%%9¢?isulphonyl)plpera2|n 1- car bonyl ] -
benzam di ne, acetate, FAB 449;

305 (Morr] oy o LooBLBS EE g op%%enyﬁ Ene piperazin 1 20

car bonyl | tehzan di né4-déeiavproppipdamylsulphonyl)piperazin-1-y
4-[ 4-(2-phenyl yin ny! ) PbREEBZA ST I3y 1) pricH %éldrﬁ%%@“ i ne,
acetate, FAB 345 HETHYRROTY AP0 -y1) pHEHR
with 4-trifluoromethylphenylsulphonyl chloride gives
[4- (4-trifluoromethylphenylsulphonyl)piperazin-1-
20 yl][4—(S—methyl[l,2,4]oxadiazol-3—yl)phenyl)methanone;

with 3-nitro-~4-methylphenylsulphonyl chloride gives
[4- (3-nitro-4-methylphenylsulphonyl)piperazin-1-
y1l] [4- (5~methyl[1,2,4}oxadiazol-3~-yl)phenyl]methanone;
25
with 4-pentylphenylsulphonyl chloride gives
[4- (4-pentylphenylsulphonyl)piperazin-1-yl] [4- (5~
methyl[1,2,4]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]methanone;

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



4-[ 4- ( 3- ami no- 4- chl or ophenyl sul phonyl ) pi per azi n- 1-
car bonyl ] benzam di ne, acetate, FAB 422; 25

4-[ 4- (2- am no- 4- met hoxyphenyl sul phonyl ) pi per azi n-
1- car bonyl | benzam di ne, acetate, FAB 418;

4-[4- (4-tol yl sul phonyl épi per azi n-1-car borf‘?flal ]- benzam di ne, acetate, FAB
387; yl sul phonyl ) pi per azi n- 1-car bonyl ] - 30 benzam di ne,
acetate, FAB 437, 4-[ 4- (benzyl sul phonyl ) pi perazi n- 1- car bonyl | -

benzam di ne, acetate, FAB 387;

4-[ 4- ( 3- ani no-B- e HYF b¥hzy S ullMonye) pPher 437 fé1chloronaphthalene-2-

ca{bo?yl]benzﬁgﬁﬂﬁn@mypfﬁi$éﬁazf¥¥14gxl[4¥35—methyl[1,264]0fagiazol-d

4-14-(2,3-dichlLor en on i perazins1- ar yl.Lbenzani di ne,
Fat adty L PRV EHRERHCAR, BET X0 1 Cor me€RSTY LB R Te:

acet at e, 427Y
car bonyl ]| benzawithngpOaoet atfe R&AR 4dtilckel and a drop of acetic acid

- 39 - - 14- | i in-1c -
benzam di ne, a%%éabé?ggﬂgﬂégég QQOQ¥h%ﬁ%Q§B%ZH&3%{%H§gyggﬂc pressure
4-[ 4- ( 3- br onpphRAyreemphefpeyptpee azfatalyst andrivkNa]baramengwed,

acetate, FAB 4giy;A$3:4- [~ (6-chloronaphthalene-2-sulphonyl)piperazin-

4-[ 4- (3, 4-di mef hoxyphenyl sul phonyl ) pi per azi n- 1- car bonyl | benzam di ne,
acetate, PAB 433carbonyl]benzamiqinea@cahads 3 ¥ dPdphenyi sul phonyl ) -

pi per azi n-1-carbonyl ] benzam di ne, acetate, FAB 464;

4-[4-(4-chloro-2, 5-di pet hyl phenyl sul phonyl )- 10 .

pi per azi n- 1-ca§b‘8ﬁ§7?fg‘2hz§hﬁedi%%?p% St ,el?%\BaszS;Obtamed from the

4-[ 4- ( 3-t ol yl sméphanyhe pigeiext ivds dardierd/ lynder Exaspdanildi ne, acetate, FAB
387; 4-[ 4- ( 2- met hoxy- 5- met hyl phenyl sul phonyl ) pi per azi n-

1- car bonyl | benzam di ne, acetate, FAB 417; 15 ‘ _

4-[ 4- ( 3- cHi%r ophenytsUf phomiyi Dl ek iz Hiohonyl) pd@eFemin-Bef2ERPEVAS T

acetate, FAB 40dn;amidine, &cétadd- nedghodmhenyl sul phonyl) pi perazin-1-
car bonyl ] benzam di ne, acet at e, FAB 402;

4-[ 4- (2-t hi enyl sul phoh§T o PRFREHALSLIEHBEHYIRIPerE 2 iBsh 7 SAFBPRYL  acet at e,
FAB 379; benzédmi difd; catotopnent sad pheryl) niper azi n- 1-
414 (1 sopr opyl sul pRSAST | b BEI R T L BB PIPe58R Bdi ne, acet ate.
FAB 339; 28 carbdnyi}¥én2aBidinet radeihioguiiid i41-58- yl sul phonyl ) -
L EEL Lt ooy S AL AP A iR it e
acet ate, FAB 3g8rbonyljbenzamidine, acetate, FAB 399;
4-[4- (3-amino-4-chlorophenylsulphonyl)piperazin-1-
carbonyllbenzamidine, acetate, FAB 422;
25 4-[4- (2-amino-4-methoxyphenylsulphonyl)piperazin-
l-carbonyllbenzamidine, acetate, FAB 418;
4-[4~(4-tolylsulphonyl)piperazin-l-carbonyl]-
benzamidine, acetate, FAB 387;
4-[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]lbenzamidine, acetate, FAB 441;



4-[ 4- ( 3- chl or o- 6- net hoxyphenyl sul phonyl ) pi perazi n- 30

1- carbonyl ] benzam di ne, acetate, FAB 437,
41[4-(4-acetanidophenylsuIphonyl)piperazin-l- car bonyl ] benzam di ne,
acetate, FAB 437,

4-14-(2,2,5,7, 8- pentanethylchronan 6- yIsquhonyI)

pi per azi n- 1- carbonyﬂTbénﬁEh?@Wh%UlEkQﬁzkkPlH3¥§ZMﬁT1ﬂ??rbonyl]“

4-[ 4- (canphor - 40nyhsvb PRONYAIPEPEE 2z 1373;  carbonyl | benzami di ne,
acetate, FAB 447,

4-{4-[5- (1-met hyi - 54T FAT (P EmepRAn B pihRhragY jpiperazin-1-
2- th'e”y'su'phﬁﬂrbbﬂypﬁbeﬁtﬁmﬂdiﬁéIxubéﬁﬁanzamsﬁ4ﬁa 453;acetate, FAB 527

- 40 - chl oraphenvl sul.phanyl ) pi.per.azi_n-1-
carbonyl]bé%zanldlné é Z%aée 9§M§h uQL"'\&C)’R’lRpll:’er‘?‘f"ln 1-

4-14-(2,4, 6- trpaebthbhbaytsmi@hmmylaqntnneujﬁaab433, car bonyl ] benzam di ne,
acet at e, FAB 415; 54_ [4_(4gaééf££%§§§gngﬁﬁgﬂggygﬂyygyrgh%%5ggonyI)p|pera2|n-

1- car bonyl ] benzami di ne, acetat
4-[ 4- ( 5- benzanPBAER AYR= D=EATRPRYSIRgEANidine, acetate, FAB 464;

pi perazin-1- CarbonyhlP@ﬂ¥@ﬂ&H16¥b ZKgﬂ&ﬂﬁbtﬁyi H§H§lsulphon 1)-
4-[ 4- (et hyl sul phonyl ) |fera2|n 1- carbon I benzam dj ne, %cetate E
292 (N[errﬁ%- NFP@F??}“ —carbonyl]benzaml 1ne, acetate, FAB

4-[4- (1, 3-di net hyl - 5= ¢hl ¢3-0t 41 Py§@7sH o B e nd in-1-carbonyl] -
piperazin-l-ca&bongllaenzanldlne t.at '

4-14- (3, 5 di mePRYFEBLALREA BT SF L pHOHY 13077

pi perazi n- 1- car bonyt} béntameliinexy-evetatteylgifenylsulphonyl) piperazin-~

4-[4-(4- brono- % Eég§gggfg¥é?%%&$§%gg)] éggéggrléhB 417; .car bonyl ] benzam di ne,

acetate, El
4-[4-(1- nébhthylsuléh fy (3 pepbeaeopheny s iyl pirengganadi-di ne, acetate,

El 405 (Merr] carbbhé igﬁémzamldlne, acetate, FAB 407;
4-[4-(5-di net hyl am no napht

sul phon
pi per azi n- 1- carbonyﬁIBénﬁén?ﬂ?%%xYE&%RX&%ﬁlﬂﬁoqﬂﬁéFF&F%PFP“ 1= NHR);
4-14-(3,4-difl uaw@hgmybsukahmyﬂle}plmtaazua- FAB 402zar bonyl ] benzam di ne,

acet at e; er e IsuI hon | ) pi_perazin 25
carbonyl]benzanldlné gcg?a%% é?ﬁ&%%%églﬁyh ngjlj%ar Onyl}
4-4-(4- etm@Iphenybmudpheny&¢@t@b¢azFAB1379 carbonyl]benzanldlne

acetate, FAB 401, [4- (4- c@l&éoﬁheﬁfiéufb¢§§¥¥ig¥58¥ézh%h%ﬂy'S“'pho”y')

pi perazin-1-car bony IIbenzanl I ne,” ace
4-[ 4-(4-isopr o§9rbﬁ@m§/ BenpABHYI )i pReeEA R /1-FAB 4075ar bonyl ] benzami di ne,

acetate, FAB 415; 4-[4-(iso ro ylsulphonyl)plpera21n 1-carbonyl]-
4-[ 4- (4- trlflugroneth l hen ghon‘%%EiyeraZ|n-
1- carbonyl]ben Shrarheilace %f%a %ﬁ

4- [4-(1 2,3,4-tetrahydroquinolin-8-ylsulphonyl) -
piperazin-l-carbonyl]benzamidine, acetate, FAB 428;
4-[4- (4-aminophenylsulphonyl)piperazin-1-

carbonyllbenzamidine, acetate, FAB 388;
4-[4~ (3-chloro-6-methoxyphenylsulphonyl)piperazin-
30 l-carbonyl]lbenzamidine, acetate, FAB 437;
4-[4-(4-acetamidophenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 437;
4-[(4-(2,2,5,7,8-pentamethylchroman-6-ylsulphonyl}) -
piperazin-l-carbonyl]benzamidine, acetate, FAB 499;
35 4-[4- (camphor-10-ylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 447;
4-{4-[5-(1-methyl-5-trifluoromethyl-3-pyrazolyl)-
2-thienylsulphonyl]piperazin-l-carbonyl}benzamidine,
acetate, FAB 527;



4-[ 4- ( 3- am no- 4- et hyl phenyl sul phonyl ) pi perazi n-1- 35
car bonyl ] benzam di ne, acetate, FAB 402;

4-[ 4- (4- pentyl phenyl sul phonyl ) pi perazi n- 1- car bonyl ] benzam di ne,
acetate, FAB 443; 4-[4- (4-butyl,ghenyl - sul phonyl ) pi per azi n- 1-
car bonyl ] benzam di ne, acetate, FAB 429;

- 41 - 4- [ 4= [ 3= th Dravich FastapHeremsplobophdd pRPEEBELAZ L A-

1-car bonyl | bengaphgh pey el B dtbe, man Bramle 3 5 By

reaction wth anmount s chloroforn?ge in

pyri di ne and catalyﬂT&4ah%u%¢@F?ﬁ1meth¥%9ﬁ9ﬂ¥ﬁ5£%¥ﬁeﬁy4|HﬂﬁﬁraZln
4-[ 4- (6-chl or opaphbhgl EHén Zakid PONY gt a1ey, azinme415;10

carbonyl]benzan1d|n after ust.omar ompound
T i e e
2-su|phonyl)p|petazb@ﬁyl}hémimmmdﬂnﬂwﬁadduaﬁdnﬂﬂAB 451;car bamat e. 15

Exanpl e 4 t hyl -

[1, 2, 4] oxadi azol - n% ?%hZEY??gygﬁgééﬂéﬁﬁ %FEPQ%n%&s%}BﬂoQ?IVEe [ obt ai nabl e
fr0n13 [ 4- (5- npupytaginilﬁ¢ambmny&1ben¢ammﬁlne, acetate, FAB 512;

yl) phenyl]-1-(4-ter L :fﬁﬂy I Wl an-1-one b
treatnment with TFA/ gr¥+€?%%fg xéﬁ%&%{%é?%?% AL-carbonRllP Y
napht hal ered 2- barpaBAgGinehl ¢ EREYY 5npolife 7

1-[4-(6- chloronaphtbai@n@123sgi 95n¢nﬂdﬁb4&épgﬁdzo1y1sulphonyl)—

3-[4-(5-nmethyl -[1, 2, 4] oxadi azol hen ropan- 25 one and, after
hydr ogenat i on, Plﬁeféz Ro CFARPRY L ﬁﬁ%ﬁ) Mol OB e

napht hal ene- 2- suIthnyh}pBpE+@2meEHy;44fnsnmd@olylsuﬂ@ammaﬁpdine.
met hyl <[ 1, 2, 4] BARAFAZON - pr s Roenp T i e L one - and
5- chIoronabhthalene42{éuKthnqutﬁﬁ%ﬁhzﬁphenylﬁuﬂHhﬂnﬁi)Wypﬁﬁéﬂéééﬁat|on
gives the Conpgﬁggoﬁyﬁ?béﬁzamldlne, acetate, EI 461, 463 (M* - NH3);
4-[4- (1-naphthylsulphonyl)piperazin-l-carbonyl]-
benzamidine, acetate, EI 405 (M' - NHy);
4-[4- (5-dimethylamino~1-naphthylsulphonyl) -
20 piperazin-l-carbonyl]lbenzamidine, acetate, EI 448 (M* -
NHz) ; :
4-[4-(3,4-difluorophenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate;
4-[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-carbonyllbenzamidine, acetate, FAB 442;
30 4-[4- (4-isopropylphenylsulphonyl)piperazin-1-
carbonyl]benzamidine, acetate, FAB 415;
4-[4- (4-trifluoromethylphenylsulphonyl)piperazin-
l-carbonyl]lbenzamidine, acetate, FAB 441;
4-[4-(3-amino-4-methylphenylsulphonyl)piperazin-1-
35 carbonyl]lbenzamidine, acetate, FAB 402;
4-[4- (4-pentylphenylsulphonyl)piperazin-1-
carbonyllbenzamidine, acetate, FAB 443;
4-[4- (4-butylphenylsulphonyl)piperazin-1-
carbonyl]lbenzamidine, acetate, FAB 429;



35" chl oronapht hal ene- 2- sul phonyl ) pi per azi ne- 1- car bonyl ] - benzam di ne,

acetate, FAB 457. Simlarly, reaction of

[3-(5-nmethyl-[1, 2, 4] oxadi azol - 3- yl ) phenyl ] pi per azi n-1-yl nmet hanone
with 4- propyl - - 42 -
phenyl sul phonyl chl oride and subsequent hyérogenatlon gi ves t he

conpound  3-[ 4- (4- prolph Gheblogg-ghoeyhylphenylsulphonyl) piperazin-

pi perazi ne- 1- caﬂ%&ﬁﬁiﬁmz@ﬂ%m@ce %E%atEABFﬁﬂ}5421 Exanple 6 5
Simlarly to Exanple 1," reaction of 2-[4-(5-

[1, 2, 4] oxadi azol - yI)phenyI] 1- pi per azi n-1- erthan 1- one ("B") and
4- propyl phenyl SER;@;]QJ@/B chl oride gives t he conpound

1-[4-(4- progylp enyl'sul' phonyl ) pi perazi n-1- 10

yl']-2-14- (5 nethyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl ] et han- 1 one and,
after hydrogersy i omeactdofi2- owdtR- [ 4egdimolar  amounts methyl

| ph | sul 1: I 1.d] 15
T ar 'yt eactiapeadtte i toha iy 50 AR A s &F Bes
1- [ 4- (decyl sul phigwtihpigmeimepyr-igiye] - 2- [ 4- ( 5-
methyl -[1, 2, 4] 220l 3 W orRpatnah ehRan- Lu9B8ong?) pipe b fhe-1-

phenylsulphonyl | oride gives
1-[ 4- (phen}psLnﬁﬁﬁﬁﬂﬂ$%ﬁqﬁ9%%ﬂ%¢l?eylF123F4 (&fter customary work-up,
gez h)é! Lll 2, 4]h0:<ra§il @éﬁboﬁnllvﬂ )nrrﬁteimg] ?irhﬁrﬁb-lf@n@ll (6-ZhloMdraphthalene-
i chl orop yl _.chl ori.de give
Tl (5 a i o B BRI R B S3EROTY) Phenyl Imethyl ) -
2- [ 4- (5- et hy| -dar¥mtexadi azol - 3-yl ) phenyl ] et han- 1- one; 30 with
benzyl sul phonyl chl oride gives
1-[ 4- (benzyl sul phonyl ) pi perazi n-1-yl]-2-[4-(5-
met hyl -[ 1, 254] @eadialzo|4 3- yl ) phenyl ] et han- 1- one;

Similarly to Example 1, reaction of 3-[4-(5-methyl-
[1,2,4]o0xadiazol-3-yl)phenyl]-l-piperazin-1-ylpropan-1-
one [obtainable from 3~-[4-(5-methyl-[1l,2,4])oxadiazol-3-

20 yl)phenyl]-1-(4-tert-butyloxycarbonyl)piperazin-1l-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-yl]-
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-1-yl]lpropyl}-
benzamidine.

Example 5
30

Similarly to Example [sic] 1 and 2, reaction of [3-(5-
methyl-[1,2,4]Joxadiazol-3-yl)phenyl]piperazin-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-
vl)phenyl]piperazin-l-ylmethanone with 4-propyl-



h 3, 4-di met hoxyphenyl sul phonyl chloride gives 35
4- (3, 4- di net hoxyphenyl sul phonyl ) pi per azi n- 1-
-2-[4 (5-nethyl-[1, 2, 4] oxadi azol - 3-yl ) phenyl ] et han- 1- one;
h |sopropylsulphonyl chloride gives_ 45

3 - 1-[4- (|sopropylsulphonyl)plpera2|n 1- gl [ 4-(5-

et hyl - [ 1, 2, 4]chesisdipt®nyl) prbhor]de handl - spbsequen \Mchogenatlon

canphor - 10- yl%HhﬂﬂpnYEh%hloﬁbQﬁoghMes 35[4 ropylphenylsulphonyl) -
1-[ 4- (canmphor-710-yl sul phanyl) pi perazin-1-y L 53 JD

(5- net hyl - [ 1, RIRGPEFHE 01~ @rﬁw%éhﬂl]zéfnﬁa ng:opgetate, FAR;4}p-

3- net hoxy- 4- meg argonyl - 2-t hi enyl sul phonyl chloride gives 10
1-[ 4- ( 3- met.hoxy-4- net hoxycar bonyl - 2-t hi enyl -

sul phonyl ) pi perazin-1-yl]-2-[4-(5-nethyl-[1, 2, 4] -
oxadiazol-3-y|$im&mam1ynlm@n Example 1, nrwiethion of 2-[4-(5-methyl-

2,4,6-trimethylp ves ~
1-[4-(2, 4, 6- figekes O%%enyqzrs% pﬂy ?‘}‘%ﬁb’e (EPpiferazin-1-ylethan-1
yl]-2-[4-(5-meeny! -("B2, 4§o¢ad4mpx@pﬂemﬂéwpp@mén chloridengives

wi th 2-phenyl vigwy! sgh 1chhoridg hetylsulphonyl erazin-1-
1-[4-(2- phenyIV|nylsd?phonyl)glpera2|8b%§§ ég% Sglp ylipip i

|
(5- met hyl 1P1, U} Rald 2 %tfwl)‘ﬁﬁe@yﬁ]]é’f‘ﬁéﬁaiogné Tyl)phenylj¢than-
et hyl sul phonyi cs:rhéor k@@, i v&€Ster hydrogenation,  4-{2-oxo-2-[4-(4-

h
Lo S e A R8s (5ot pgansae,

[2,1,3]benzotrFAEh4ﬂﬂm - 4-yl sul phonyl chlorlde gi ves
1-[4-([2, 1, 3] benzot hi adi azol - 4-yl sul phonyl ) -

pi perazin- 1- yl]1-2-[4-(5-nethyl-[1, 2, 4]oxad|azol 3-
15 Similarly, reaction of “B”

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

with isopropylsulphonyl chloride gives



yI)phenyI]ethan 1- one, wi th 2, 4-di chl or ophenyl sul phonyl chl oride

gi ves 1-[4-(2, 4- dlchlorophenylsulphonyl)plpera2|n 1-yl]- 35
2-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl ] et han- 1- one; W th
1-naphthy|su|phony| chloride gives 43 -
44 - 1-[4-(1- naphthylsulphonyl)pl erazin- 1- Iﬂ #4 (5

met hyl - [ 1, 2, 4] oxadi aZzo1A3AFopFReN S PéPRaAY 1) BHeerazin-Iyyk -4~ (5~

2- naphthylsulphﬁﬁyi,nﬁﬂmqm dg olai88z02~3-y1) phenyl]lethan-1-one;
1-[4-(2- naphthylsulphonyl)plpera2|n 1-yl f -[4-(5-

met hyl -[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] et han- 1- one W th
5 dinethylan1ruwithunﬂmﬁndrsumphoGmﬂphbh9lidElgfﬂ@s gives

1-[4-(5-di mgt hyl am no ht hon = 10 . TP [ A
pi perazin- ggyl] 2- [2‘6@ 3%%H§E¥ HbE ?8§gép8§%+)%&pera21n 1-yli-2-14
yl) phenyl ] et hant3netdyl-[1, 2, Wil tlkadigedhyBsul pbeyy phethd sl wrevy | chl ori de
gi ves 1-[4-(4- nethylsulphonylphenylsulphonyl)plpera2|n- 15

1-yl]-2-[4-(5- nethyl [1, 2, 4] oxadi azol - 3-yl ) phenyl ] - et han- 1- one.
By hydrogenati ofith t@@#ﬁoénmgtypgyaarh@nﬁhr reRienylgiekphenyves bel ow

20 4- { A0 b&vggecylsulphonyl)plpera2|n 1-yl]-
ethyl}benzanldlne acetate, FAB 4

4-{ 2- oxo- 21P4- (phenﬁiéﬁldﬁoW?F?ﬁ?ﬁeFa?PHhQXVFTrbonylEQTEW%%@%%anld|ne
acetate, FAB 3&%kilpHonyl)pipérh2iaxe-zif42¢3444sinétoyopiey/ s phonyl) -

gi- ?Ef gii)?z-l[ Zl M@Enéhé’&yP?‘SPB@?S%gﬁnll%ﬁ?e?Sll et hyl } benzani di ne,

acetate, FAB 401, 4-{2-o0xo0-2-[4- (3, 4-di net hoxyphenyl sul phonyl)- 30
pi-perazin-1-yl | atdyl} enzap; dlosy13REhG1 Su1FAB #f ‘ehioride gives
15 1-[4-(2,4,6-trimethylphenylsulphonyl)piperazin-1-
y1]1-2~[4~(5-methyl-[1,2,4]}oxadiazol-3-yl)phenyl]ethan-
1-one;

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

with methylsulphonyl chloride gives
1~ [4- (methylsulphonyl)piperazin-1-yl]-2-[4-(5-
25 methyl-[1,2,4]oxadiazol-3-yl)phenyllethan-1~one;

with [2,1,3]benzothiadiazol-4-ylsulphonyl chloride
gives
1-{4-([2,1,3]benzothiadiazol-4-ylsulphonyl) -
30 piperazin-l-yl]-2-[4-(5-methyl-[1,2,4]oxadiazol-3-
yvl)phenyl]ethan-1-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)phenyl]ethan-1-

one;

with l-naphthylsulphonyl chloride gives



4-{2-0x0-2-[ 4- (i sopropyl sul phonyl ) pi perazi n-1-yl ] - et hyl } benzam di ne,
acetate, FAB 353;

4-{2- oxo- 2-[ 4- (canphor - 10- yIsquhonyI)plpera2|n 1-

yl ] ethyl } benzam di ne, acetate, FAB 353;_3b,

4-{2- 0x0- 2-[ 4- (3- net hoxy- 4- met hoxycar bony I- -
t hi enyl sul phonyl ) pi pe Eéé Féﬂﬁ?P}BBﬁE&hﬂH%P@FaZln“¥uX&kﬁ%3[QZ4§ 481;

4-{2- 0x0- 2- [ 4- mdthyl6-[tr, Izrrext]féyclalahamzshsgl-pmg éﬁyl]ethan-l one;
pi per azi n-1- yI]ethyI}benzanldlne acetate AB 42

- 45 - 4-{2- ox0-2-[4-(2- phenylvinylsulphonyl)piperazin-l-
yl ] et hyl } benzamidime -mgeitalyed sufABod$3; chloride gives

4-{2- oxo- 2- [4- (et hyl sy| on)

acet at e, E 325; 5%_%%_&&4_%§%Q5§§ Fﬁﬂ?%Y§;% ?ﬁ?&f ygfﬁlph

pi per azi n- 1 yIPm&&hmnﬁj@niaﬁﬂ@mnd;aaoétatel)P%EMﬁlﬁgthan -one;
4-{2-0x0-2-[4-(2, 4-di chl or ophenyl sul phonyl ) -

pi perazi n-1- yI]ethyI benzam di ne, acetate, FAB 455; . '

4-{2- oxo- 2- [ 4- (WEtin edhiyaasayPy prpaphihyl sulponyl | e kgrdre Eaasdi ne,
acetate, FAB 437, ' 1-14- (s-4iik@rByoagshd=( 2napRoh yderbmbopy) ) pi per azin-1-

yI]ethyI}benzanldlne acetate

4-{ 2- oxo- 21P4- EIreneEimLayido 2Tl AafRTRgERY1- (1,2, 4] oxadiazol-3~

sul phonyl ) pi perazighehilile@tiay-ibenean di ne, acetate, 15 FAB 480;

4-{2- ox0- 2-[ 4- (4- net hyl sul phonyl phenyl sul phonyl ) -

pi perazi n-1-yl ] et hyl } benzam di ne, acetate, FAB 465. Exanple 7 20
Simlarly to Exdnl é-ethgdstilphooklpBénylsulphonil ekl quvewey | gd woss bonyl
chloride gives 4- t hyl -
25 [1, 2, 4] oxadi azol - 3[4 ([4 H{g@h&;ﬂSﬂ%{hﬁSHé%kéR{;Pgu%ﬂﬁh%I%;}%;l%&:nagz%r{ggr bonyl
chloride gitbes 1~yl]l-2- [4—U@-@@$bwépéhtﬁbéé@&@ﬁy&;@ﬂxﬁﬁf&ﬁPhqulﬂi4-(5-
met hyl -[ 1, 2, 4]Q%%@ﬂmqmon% yI)phenyI]nethanone 30 wi t h phenoxyacety
chloride gives 4- (phenoxyacet yl ) pi perazi n-1-yl ][ 4-(5-net hyl -

By hydrogenation, these compounds yield the amidine
derivatives below:

20

4-{2-0ox0-2-[4-(decylsulphonyl)piperazin-1-ylj-
ethyl}benzamidine, acetate, FAB 450;

4-{2-0ox0-2-{4- (phenylsulphonyl)piperazin-1-yl]-
ethyl}benzamidine, acetate, FAB 387;

25 4-{2-0x0-2-[4~(3,4-dichlorophenylsulphonyl) -

piperazin-l-yllethyl}benzamidine, acetate, FAB 454;
4-{2-0x0-2-[4~ (benzylsulphonyl)piperazin-1-yl]-

ethyl}benzamidine, acetate, FAB 401;
4-{2-0x0-2-[{4~-(3,4-dimethoxyphenylsulphonyl) -

30 piperazin-l-yllethyllbenzamidine, acetate, FAB 447;

4-{2~0x0-2-[4- (isopropylsulphonyl)piperazin-1-yl]-
ethyl}benzamidine, acetate, FAB 353;

4-{2-0x0-2-[4- (camphor-10-ylsulphonyl)piperazin-1-
yllethyl}lbenzamidine, acetate, FAB 353;

35 4-{2~0x0-2-[4- (3-methoxy-4-methoxycarbonyl-2-
thienylsulphonyl)piperazin-l-yl]lethyll}benzamidine,
acetate, FAB 481;

4-{2-0x0-2-[4-(2,4,6-trimethylphenylsulphonyl) -
piperazin-l-yljethyl}lbenzamidine, acetate, FAB 429;



[ I, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; 35 with 1-napht hyl car bonyl

chl oride gives [ 4- (1- napht hyl car bonyl ) pi perazin-1-yl][4-(5-
met hyl -[ 1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone,; W th
2- napht hyl car bonyl chloride gives 45 - 46

- 4- ( 2- napht hyl car bonyl ) pi per azin- 1-yI 1[ 4- (5- . . .
Tethyl - [1, 2 4] oxads by 6P 2esar 5 hinid JRATA AT e L phonyL) RAREEBEERGhT

[CQI <2)ri4fle gijvesyllﬁgthﬁ}ﬁéf}z{axﬁi&%é,n%aﬂaﬂwemjmatlﬁygl[_4£(5- et hy:- lorid
, 2, 4] oxadi azol - 3- en none; -ni trohenzoyl chloride
gi ves [ Bt BT oREnen by T ik shnhonsy) FLPEFA By P10
L1,2,4%gf?d!azEth§1ybéﬂh§myﬁlﬂ€I:ﬁwéﬁﬁﬁe( FAB 3A&%;h
enzo- ophene- 2- ¢carbonyl _¢hl oride, gi vies _
[ 4- (benzo- [ ]th(ophgng?29%3r%oﬁgl Fﬁ%Lﬁé%ﬁ#%?ﬁhenylsnlphonyl) _
ZI%[4%f5-neth{EipégazﬂbazaﬂﬁhzbbéB}@¢9¢ﬁmwﬂmqenﬂaﬂﬁhﬂﬁ§r FAB 415with
-trifluoronet hoxybgnzey hy0 Y, lsulph 1)-
[4-(4-trif|uoronethgxigen§§ %)E?pg%giifﬁﬁﬁlﬁﬁogfeny Su-P ény ) 5,
(5-met hyl - [ 1, 2pidpexadiazoty3] §rhphEesn3ant ne&cetat®, FPen 4557

2,5-dinEthoxyphenyl@C?bexghbotgd@lgﬂégﬁthylsuﬁfhonyl)piperazin_l_
[4-(2,5-d|nethoxyphenilacetyl)p[pera2|n-l-yl] - .
(5- met hyl -1, 2v4] ekhuil dpenzanyfipee e rat¢raddt 4377 Wit h
?'C?|OrﬁFhGHYLacefYM-QbLgkde—ghVeg-ﬁﬁ?hthy%sulphonyl)piperazin—l—
4- (4-chl or ophenyl ace i perazin-1- 4- (5 .
methyl -[ 1, 2, 4] &% Sitgé’gyﬂ%gﬁ%‘bﬁéﬂ?{ ]?%?%%%n};m 4377 with
l,3-benzodioxo!-5-céFanykoeb+©4fdE—@ﬁm&Ehylamino—1-naphthyl—
[4'(1’3'benzOd%%i%hbgyi?£989¥g;Phpfl§f1éEﬂ&y?ﬂéﬁ%amidine, acetate,
15 FAB 480;
4-{2-0x0~-2-{4- (4-methylsulphonylphenylsulphonyl) -
piperazin-1-yllethyl}benzamidine, acetate, FAB 465.

Example 7
20

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)phenyl]}methanone;

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

35 with l-naphthylcarbonyl chloride gives
[4- (1-naphthylcarbonyl)piperazin-1-yl] [4-(5-

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

with 2-naphthylcarbonyl chloride gives



30 (5-nethyl-[1, 2, 4] oxadi azol - 3-yl ) phenyl ] met hanone; with
3, 4-di chl or obenzoyl chl oride gives
[ 4- (3, 4-di chl orobenzoyl) pi perazin-1-yl ][ 4- (5-

met hyl -[ 1, 2, 4]oxadiazol-3-y|)pheny|]netha€ wi th isobutyl

chl orof ormat e gi ves (1 sobut oxycarbonyl)plferazin-l-yl][4-(5-
met hyl -[ 1, 2, 4] oxadi aZot (31#A FappenNahpaperazin-1-yl

- 47 - By hadnogenat, |20“L]6}3&%&%2@Q“§09m¢?h¥h§iﬁnéf@a%&gi ne

derivatives bel ow [ 4- (4- phenyl benzoyl ) pi per azi ne- 1- car bonyl ] -
5 benzam di ne, acetate, FAB 413;
4-[4-(cyc|openhmhganﬂamﬁim@ypemmabmedé-gavbgnyl] benzam di ne, acet at e,

PAB 329! S ot o A LEISDONNSSLHLLRLRELATL 005 15 SR8 BRIV )1

benzanldlne

4-[ 4- ( 1- napht hyl & borodadiiapeladi-yd) bheaybomgthanone; benzani di ne, acetate,
FAB 387, 4-[ 4- (2- napht hyl car bonyl ) pi per azi ne- 1- car bonyl | -
benzam di ne, acetate, FAB 387;

4-[ 4- (ni coti noydtgi permatinedenzoalbehyPrbdazgivss ani dine, acetate, FAB 338;

4-[4-(3- anlnobenzoyI% @ﬁ&ﬁ%&%%e%z%?&? EﬁELa21n—1b§D??@1@5ﬂﬁé

4-[ 4- (benzo- [b]thlo ene- 2- car.bagn erazin car bony I enzanldlne
acetate, FAB 39 f%ﬂﬂ]°Xadla@°F43C119PP?PM&ﬂEﬁﬁPﬁBQ?%enzoyl)plpera2|ne 1-
carbonyl]benzanldlne acetate, FAB 421,

4-14-(2,5-di net hg hen 1,) er azi ne rbon benzam di ne,
reoras o rap 4o BR8] R RRLT A B gy R RbRPA L dRENEET O D
carbonyl]benzanldlnQA-at@mabe[bﬁkﬁlﬁﬁﬁene -2-carbonyl)piperazin-1-~

4 14- (1. 3. benzagopl 5:6a53A0Yh) B, BSE28408:41-3-y1 FELERPY bEAATISY ne.

4-[4-(3, 4- aﬁchlorobenzoyl)plpera2|ne 1-carbonyl] - benzam di ne, acetate,

FAB 381; 30  yjtut-4- fkr(l'ﬁ%%weﬁmsﬁ%ea%yi PERES AT ey dv&ar bonyl | -
benzam di ne, acet at e,
(4 ~(4 trlfluoromethoxybenzoyl)plpera21n— -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-
(5-methyl-{1,2,4]oxadiazol-3-yl)phenyl]methanone;

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)phenyllmethanone;

with 3,4-dichlorobenzoyl chloride gives
(4-(3,4-dichlorobenzoyl)piperazin-1-yl] [4-(5-
methyl-[1,2,4]oxadiazol-3~yl)phenyl]methanone;
35
with isobutyl chloroformate gives
[4- (isobutyloxycarbonyl)piperazin-1-yl) {4~ (5-
methyl-(1,2,4]Joxadiazol-3-yl)phenyl]methanone.



35 Exanple 8 Reaction of equinolar anmounts of acetyl chloride in

pyridine and catal ytic anmounts of dinethyl am nopyri di ne gi ves, after
customary wor k- up - 48 - W th
4-14-(6- chIoronaphthaIene-Z-suIphonyl)pipgfazine-

1- car bonyl ] benzam di ne i mno 4 éG chloronaphthaleng -
suIphonyl)p|peP§2|H¥d1083F65h9P][ﬂggﬁﬁeheﬁﬁv PuResamiRld &he agdipfe 9
Reaction of equerakarigeeubksont 4- cyanobenzyl brom de, BOC- pi per azi ne
and triethylam ne in dichloronethane 10 gives

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

a) hydroxyl am ne 4kydrddhbbengtbenzoyl ppivydran iree-1-+aarbonydtlranol and
b) acetic hydr.i

1-[4-(5- ne?ﬁ % fqgmi?lngdl§§8Fa§eyI§%any?] 4-

(tert- butyIoxycarboﬁyﬂﬂpﬂpecézpﬁetylcarbOQWlﬁpxpegazinqa&nqﬂannyhﬂ~ 1 and

2, after renov e} Ehe ou g JFA in CHerr]Cd [err], reaction
of 1-[4-(5- ZO%Eﬁéa ik F E%Eégéfag%ﬁﬁ%§y1)benzyl]p|pera2|ne with

6- chloronaphthalene42[éuﬂshéﬁyxyaéﬁtﬁllHk@era%&ﬂﬁﬁﬁnﬁﬁﬁ onyllhydr ogenati on
and customary wWahkabh d9hkesSatBeatoNPeaBd367;

O e o i bR A ERSLF el issprind M2 e
4 [ (4- bi phenyl pesuzlbpidayk) phpetazen-2apl387; nethyl] benzam dine, 30
41 (2 maht ) Sl Bhgn] peLBE L deXLmony) SRSV EATL i -
benzamidine, acetate, FAB 387;
4-[4- (nicotinoyl)piperazine-l-carbonyl]lbenz-
15 amidine, acetate, FAB 338;
4-[4-(3-aminobenzoyl)piperazine-~l-carbonyl]-
benzamidine;
4-[4- (benzo-[b]lthiophene-2-carbonyl)piperazine-1-
carbonyl]lbenzamidine, acetate, FAB 393;
20 4~14-(4-trifluoromethoxybenzoyl)piperazine-1-
carbonyllbenzamidine, acetate, FAB 421;
4-[4-(2,5-dimethoxyphenylacetyl)piperazine-1-
carbonyllbenzamidine, acetate, FAB 411;
4-[4-(4-chlorophenylacetyl)piperazine-1-
25 carbonyl]lbenzamidine, acetate, FAB 385;
4-[4-(1,3-benzodioxol-5~carbonyl)piperazine-1-
carbonyl]lbenzamidine, acetate, FAB 381;
4-[4-(3,4-dichlorobenzoyl)piperazine-l~carbonyl]-
benzamidine, acetate, FAB 381;
30 4—[4-(isobutyloxycarbonyl)piperazine—l—carboﬁyl]—
benzamidine, acetate, FAB 333.

35 Example 8

Reaction of equimolar amounts of acetyl chloride in
pyridine and catalytic amounts of dimethylaminopyridine
gives, after customary work—-up



met hyl ] benzani di ne and 4-[ (2- phenyl vi nyl sul phonyl ) pi perazi n-1-yl -
35 net hyl ] benzam di ne. - 49 -

Exanpl e 10 React i on of equi nol ar anount s of 4- (5- et hyl -

[ 1, 2, 4] oxadi azol - 3-yl ] benzoi c acid, di phe,pg/l_phosphor yI 5 azide and

triet hyl am ne in ives, after customary

4- (5- et hyl - W}tﬂ oxgal[ézép -t %‘Pﬁ'%‘é@ﬁ*ﬂi}}alene‘é&z|sd’é-Ph°nYllllé’éPieﬁaz\’AP?ﬁ
BOC- pi per azi ne m—ra;dmjdjgﬂqh@n\e@mﬁdana rearrangenent reaction, after

cust omary wor k- up,
4-[ 4- ( 5- )r/ret hyl - [g 2, 4]%63% 03251143 6rsBARROTRBIBRASTS 2~ pi per azi ne.
Renoval of the aﬁﬂg‘;rg:rqup plipelraEEAer 0 ~-Ehlrlony O pleenyilmethyl Mesetamide.

4-[4- (5-nmet hyl -[ 1, 2, 4] oxadi azol - 3-yl ) phenyl - car banoyl ] pi per azi ne
("C". imlarly to Exanple [sic] 1 and 2, reaction of "C' 15 wth
6- chl or onapht h@xamgshé ghonyl chl ori de and subsequent

hydr ogenat i on gi ves the conpound N (4-
am di nophenyl ) - 4- (6- chl or onapht hal ene- 2-
sul phonyl ) pi peBeAGteon @f IRsREmdar anpantshe e dmsyanedeperéwrsPeigst ai ned

simlarly BOC- m&(adzﬁ@ digp@phemptlerndbaibephany! Wisnhehkemkkhane
pi perazine: 1-car boxam de

N- (4-ami di Fmeheng’leﬁs 4-(2- népﬁfﬁ?Y%‘Ef?k?ﬁW)) -4 e ISRtV ORYCRrPARE X ani de,

N-(4-ami di nophqﬂ%je)ra%_ ((;14_» eréemtltﬁbﬁnyhﬁul phonyl ) -

pi pera2| ne- 1- car,boxam de a . . . . .

N- (4- an di nophétly )%zﬁ(rf?efﬁswsi nyREdrRFbtgFide,  triethylamine  in
pi per azi ne- 1- catfhanadi daed 30 Exanmpl e 11 Reacti on of equi nol ar

amounts of 1- B(%@ %‘Jﬁ%(cﬁ
[1, 2, 4] oxadi azo eny car barmyl ][pl per azine, 35 nethyl bronpacetate
and pot assi émt‘.lalrvte—sout oi(rélé‘i(%‘wy i ] Oi%ﬁle@rZQius?t‘dﬁcéb?nmﬂ-ll 8p, the

conpound rTEthyutert—butyloxycarbonyl)plperazule.

Similarly to Example ([sic] 1 and 2, after removal of
the BOC group with TFA in CHyCl,, reaction of 1-{4-(5-
20 methyl-[1,2,4]oxadiazol-3~yl)benzyl]lpiperazine with
6-chloronaphthalene-2-sulphonyl chloride, subsequent
hydrogenation and customary work-up gives the compound
4-{ (6-chloronaphthalene-2~sulphonyl)piperazin-1-
ylmethyl]benzamidine.
25
The compounds below are obtained similarly:

4-[ (4-biphenylylsulphonyl)piperazin-1-yl-
methyllbenzamidine,
30 4-[(2-naphthylsulphonyl)piperazin-1-yl-
methyllbenzamidine,
4-[ (4-propylphenylsulphonyl)piperazin-1-yl-
methyl]benzamidine and
4-[ (2-phenylvinylsulphonyl)piperazin-1-yl-
35 methyllbenzamidine.



{ (4- BOC- pi per azi ne-1-carbonyl )[4-(5-nethyl-[1, 2, 4] -

oxadi azol - 3-yl ) phenyl ] am no} acet at e. Reaction with

- 50 - a) HC /di oxane and b) NaCH gi ves the conpound net hyl
{ (pi perazi ne-1-carbonyl )[4-(5-nmethyl-[1,.244] oxadi azol -

3-y|)pheny|]aninoiacetate. Reaction wth

6- chl or onapht h nyl chloride 5 gives, simlarly to Exanple 1

t he conpound net hyl {[4- (6- chl or onapht hal ene- 2- sul phonyl ) pi per azi ne- 1-
carbonyl ] {4- (5 thyl-11,2 4]oxad|az | -3-yl) phe te.

This gi ves, IEE atith oY ]F%??llﬂf c‘%‘& Q‘?V?e hﬁf 1064m&0mec&% 1-
{[4-(6- chIoronabhxluﬂknxadhaﬁdhﬂﬁﬁyw]bpmpeﬂaz|meld dlphenylphosphoryl

car bonyl ] [ 4xam h I i e.; h hy ved by
Creatment win Aeeir i grd cRTEERLAERIAE an oug CFLUEL OV o B8 st ol D
{[4-(6- chl\mldna;rht hal ene42{§ulgbloni/t ] bi %e‘is]aczxma.ﬂ_mﬂa-r%mwb]e[n@y%
anldlnophenyl]aggg@;acetlc aci d. Simlarly, the conpounds bel ow are

obt ai ned [ 4- (4-bi phenyl yl sul phonyl ) pi per azi ne-1-carbonyl ] - 20
[ 4- an1d|nophenqu%Mpﬁb}Q@éﬂjC%ngﬁlpera21ne in toluene gives in a

{[4- (2- napht hyl sadl PAGTHENCH P &F A7d thm] - @t ¥Wudtbmary work-up, 1-BOC-

am di nophenyl ] a o}acetic aci

{[4- (4- progélph nD rﬂﬁﬁﬂm%[ﬁ crridiogadiazol-3-yl) phenylcarbamoyl] -

{c?r b?gyl ]h[4 ?m pmrﬂmnwl fect ]aiiﬁnfm}ﬂcaiﬂ ctixei Bo@ngrAfp with TFA in CH,Cl,
4 phenyl vi sul phony i azi _ _

carbonyl][4-anﬁ6¥nd%henyl]§ Eﬁ c@??ﬁy% % 2 4loxa45&ﬁﬁﬁ f% P@%BYl

Reacti on of equamh&moxﬂmﬂﬂneraﬁlnﬁ-«SCﬁethyI [1,2,4]-

oxadi azol -3-y) }ghenvlaceiLs std gtng%/% {odi dm@ng,  reRALRIST YN cr

car bonat e gi ves
[1, 2, 4]oxaéﬁadel§h)M)FﬁKQQAQﬁRﬂ N?HBQPSUlPhOH§ét|ngC@ﬂOéqdﬁnnlaﬁnﬁnDunts

of BOC- pi per azi i sdh &f aflorphl?af véle i fnéol uepgoahues N-lter
customary wor K- | or onet hy carb ?¥Ip|pera2|ne ("E").

Reacti on of E)a%&ﬂﬁéa?hﬁﬂﬁ 7@ﬂ4ﬁﬂ?héﬁﬁoﬁﬁ95§

sulphonyl)piperazine-l-carboxamide.
20 The compounds below are obtained similarly

N- (4-amidinophenyl)~4- (4-biphenylylsulphonyl) -
piperazine-l-carboxamide,
N- (4-amidinophenyl) -4-(2-naphthylsulphonyl) -
25 piperazine-l-carboxamide,
N- (4-amidinophenyl) -4- (4-propylphenylsulphonyl) -
piperazine-l-carboxamide and
N- (4-amidinophenyl) -4~ (2-phenylvinylsulphonyl) -~
piperazine-~-l-carboxamide.
30

Example 11

Reaction of equimolar amounts of 1-BOC-4-[4-(5-methyl-
[1,2,4]oxadiazol-3~yl)phenylcarbamoyl]piperazine,

35 methyl bromoacetate and potassium tert-butoxide in DMF
gives, after customary work-up, the compound methyl
{ (4-BOC-piperazine-l-carbonyl) [4- (5-methyl-[1,2,4]-
oxadiazol-3-yl)phenyllamino}acetate.

Reaction with



customary work-up, the conpound nethyl 4- (4- BOC-

- 51 - pi perazin-1-yl)-2-[4-(5-methyl -[1, 2, 4] oxadi azol -3-yl) -

phenyl ] - 4- oxobutyrate. Reaction with a) Hd /di oxane and b) NaCH

gi ves the conpound nethyl 5 50

4- (pi perazin-1-yl)-2-14-(5-methyl -[1, 2, 4] oxadi azol -

yl ) phenyl ] - 4- ox%buﬁ§ﬂéﬁé°xane ﬁ&%ﬂbbnNa tW1W§&ﬂﬁQﬁoﬁﬁﬁﬁ?Hﬁﬂeﬁ@§@Wﬁhonw
chl ori de gi v été&i:?éij}’—éé}@f@'m|[Q—](B—hE@hS;'QMPQVBMWﬁkﬁléﬂ.azol-
4-[4-(6-ch|oron ene- suhPho | ),pi perazin-1-yl]-

2-[4-(5-methyl -1 éﬁ ‘§¥ enyl ] - 4- oxo- butyrate. Thi s
gi ves, by hydromm@ti@m snwmthar g-cHormlaphthallkaesulphonpbunchirirdiyle

4-[ 4- (6-chl qr onapht hal ene:- 2- sul phonyl ) - _

pi per azi n-1- I] g g aﬁ%ﬁ%ﬁ%% i%/’ﬁé@%oeo&’yrtﬁee.cofgmuﬁde mr?e@t% {els?t er is
cl eaved by trea(ﬁ%dhlwamapkﬂuaﬁene -2-swaphangyll) paperazigastomary  wor k- up
gives 4-[4-(6- n n gr gl - 2-(4-
anldlnophenyl) %&%éi#@ ?cégcfﬂﬁhﬂ'§8 2?%&8%%%%%%%% bgﬁzgpé?gi%btalned in
a simlar nanneaminolacetate.

4-[4-(4- b'phe”Yfﬂi§U%PGQQY|E9'Bgﬁééban&tibﬁ 8vk#- Raney nickel, methyl
am di nophenyl ) - 4- oxo0 ric aci

4-[ 4- (2- naptht hyl &4 bﬁmalﬁ?&?é%?&ﬂ#efeﬂ%sylmonwplperazme -1-
am di nophenyl ) - da EX&DHL [44aﬁﬁdﬁ$0phenyl]amlno}acetate

4-[4-(4-propylp enyls I per azi n- 1 I
(4- ani di nopheny 85%@& ¥ égaéld Ay treatment with NaOH in

4-14-( 2- phenylvmém%&mbxWWHndggm péuatomaiyyl]wdkKﬂhp affords {[4-(6~-

am di nophenyl) 9H§¥{ » Fggg
equi nol ar annun?hﬂ§? diﬁLen ﬁ%lphongﬁigghgfégﬁﬁedlcﬁ oro %%tﬂane at
roon1tenpeﬁétur@méﬁingﬁh&nylkﬁMhao}@Ggﬁéﬁaﬁylﬂork up, the conmpound N-phenyl -

4-[4- (5-nmethyl -[ 1, 2, 4] oxadi azol - 3-yl ) benzoyl | -

pi per azi ne- 1- carboxanlde Simlarly, reaction of "A"
Similarly, the compounds below are obtained

{[4- (4~biphenylylsulphonyl)piperazine-l-carbonyl]-
20 [4-amidinophenyl]lamino}lacetic acid,
{[4- (2-naphthylsulphonyl)piperazine-1l-carbonyl] [4-
amidinophenyljamino}acetic acid,
{[4- (4-propylphenylsulphonyl)piperazine-1-
carbonyl] [4-amidinophenyl]amino}acetic acid and
25 {[4-(2-phenylvinylsulphonyl)piperazine-1-
carbonyl] [4-amidinophenyl]amino}lacetic acid.

Example 12

30 Reaction of equimolar 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 equimolar 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-



- 52 - with 4-trifluoronethyl phenyl isocyanate gives
N-(4-trifluoronethyl phenyl)-4-[4-(5-nethyl -

[ 1, 2, 4] oxadi azol - 3-yl ) benzoyl ] pi per azi ne- 1- car boxami de; 5 with butyl

i socyanate gives N-butyl -4-[4-(5zqet hyl -[1, 2, 4] oxadi azol - 3-

yl ) benzoyl ] pi per azi ne- 1- car boxam de; with 1-na hthyl |socyanate gi ves
10 N-(1- mmﬁml)nﬂ-p@)(-@—rférﬁwmﬁmhzln[bxédﬂh@@dg&zol— -yl)-
yI)benzoyI]plpgﬂﬁgi G R, wi t h 4- et hoxyphenyl i socyanate
gi ves nethox phenyl) 4-[4-(5-nethyl- 15

[ 1, 2, 4] oxadi azﬁea&c | ] pi per azi ne- 1- car boxami de; wi th

4- ?ltrophenyl|a§m§QDAHeogaNeﬁand b) NaOH gives the compound methyl

N- (4-ni tropheny, t 1, oxad| a

3-yl ) benzoy ]pf%egﬁ ng gé} %l&é 1%0 ath &nk% %y%1%ﬁﬁ&@?z?%ocyanate
gi ves y&kghﬁnaﬁéxwlo&@b@¢@5ah3thyl [ 1, 2, 4] oxadi azol -

yl ) benzoyl ] pi pe{azigsl- CQHPﬁXar@—%%loro%%gﬁ‘;@‘f;&?eﬁe?{:i‘gﬁﬁ? bo%%'lBQ‘r‘tH)é'

i socyanate gives 3- et hoxycar eny
[ 1, 2, 4] oxadi azd1v®syl ) sémidpklpi pee az‘?l???éﬂpﬂ-azarlboxbhe decompound Tm@§éyl

conpounds gi ve 4J:>(y4-hwﬂfc@ﬁ%wa%tab%hatbysh@pﬁenyﬁxﬁﬂpéﬁazmibeylaqm di ne

derivatives bel ow ¥ -4- (4-am di nobenzo ?plpera2|ne 1-
carboxanldé ackst (Sjmq§q¥§2[l 2 4loxadiazol-3-yl)phenyll-4-oxo-
N-butyl - 4- (4- amptiyreenzoyl ) pi perazi ne-1- 35 carboxani de, acetate, FAB
32 ML i"“t PLDYLLS 4 (4; 8 di nobenzoy]  PLPET a2 06 1: 5, tne

compound methyl 4-[4-(6-chloronaphthalene-2-sulphonyl)-
piperazin-l-yl]-2-[4-amidinophenyl]-4-oxobutyrate.

15 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.

20 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-
25 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-(4-
amidinophenyl)-4-oxobutyric acid.
30
Example 13

Reaction of equimolar amounts of ™A” and phenyl
isocyanate in dichloromethane at room temperature

35 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”



N- (4- et hoxyphenyl ) - 4- (4- am di nobenzoyl ) - pi per azi ne- 1- car boxam de,

acetate, FAB 382; - 53 -
N- (4- am nophenyl ) - 4- (4- am di nobenzoyl ) pi per azi ne- 1- car boxam de,
acetate, FAB 367, N-cycl ohexyl - 4= 4- am di nobenzoyl ) pi per azi ne- 1-

car boxam de, acetate, FAB 358; 5
N- (3- ethoxycarb@ﬁ@lﬁhéﬁyﬁﬂﬂ@IPme§hﬁéph©bEhzb@¢9¥anate glves

pi per azi ne- 1- car boxayi de.t ;a¢atidkmeEAB) tdny)) -4 [ Xl - 10
Simlarly to Ex nple [ si e conpounds are obtalned

3-[4-(2- naphthyﬁ i §H8ﬁﬁp¥ﬁﬁﬁéfézwﬂéb§néaY% y?TraZlneT%ﬁﬁ%ﬁﬁQﬁQW% Scet at e,
FAB 423; 15 3-[4-(3-chl oro- 4- nethylphenylsulphonyl)pipera2|ne-

1- car bonyl ] benza acetate
3-[4-(2,4,6° trlégkbkﬁgﬁ'nﬁﬁ§5V8HSE§I bvﬁﬁra2|ne 1-
carbonyl]benzanldlnw retgtlatde, [ AFAB-aébh#Y+{1, 2, 4] oxadiazol-3-

3-[4-(3-am | : e 20
2-[4- (3 am no- 4rohlearpapaULRRRY L) ALPESRZADS:,
3-[ 4- (4- chl or ophenyl sul phonyl ) pi per azi ne- 1- car bonyl ] benzani di ne,

acetate, FAB 4Q7¢h.l-na hthyl 1socyanate gives
3-[4-(3- trlfluoroneth en¥lsulp on perazi ne-

1- carbonyl 1B enzamlene‘1 P§1)FAB¥ﬂﬂi5“@§thY1 [1,2,4]oxadiazol-3-

3-[4-(4-bi phenmy;Ib%mlz@fyqnpllb@mae&aél-mecarboxam_c@ébonyl ] benzanmi di ne,
acetate, FAB 449 4-[4- (3, 5-di net hoxyphenyl sul phonyl ) pi per azi ne- 1-

carbonyl]benzanldlne, acetate, FAB 433;
4-[ 4- (di benzof wiah Z-wleshioglypheh)ypi pevaganetd-gBes car bonyl | benzam di ne,

acetate, FAB 463; -(4—metﬁo%§ﬁﬁénghg ?éﬁ giéggé%yfenylsulphonyl)

pi per azi ne- 1- car bonyl ]'benzam

4-[4-(2, 4- aﬁchl[dné’-,@-]mﬂgﬁypﬁeﬁyy@mhgﬂyl)plperazme —-l-carboxamide;

pi per azi ne- 1- car bonyl ] benzam di ne, acetate, FAB 471; 35

4- (4- benzyl pi per.azi ne-1-car bonyl ) benzam di ne, acetate, FAB 323;

4-[ 4- ( 2- napht hy¥ifdt HymyiSireRRsaYAe I 8OE¥RRBRS| FiVeS benzanmi di ne, acetate,
FAB 373; N- (4-nitrophenyl)-4-[4- (5-methyl-[1,2,4]oxadiazol~

3-yl)benzoyl]piperazine-l-carboxamide;
20
with cyclohexyl isocyanate gives
N-cyclohexyl-4-[4- (5-methyl-[1,2,4]oxadiazol-3-
yl)benzoyl]lpiperazine-l-carboxamride;

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

These compounds give, by hydrogenation similarly to
30 Example 2, the amidine derivatives below

N-phenyl-4- (4~amidinobenzoyl)piperazine-1-
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;



54- - 4-[4- (4- met hoxyphenyl et hyl ) pi per azi ne- 1-

car bonyl ] benzam di ne, di acetate, FAB 353;

4-[ 4- (4- met hoxycar bonyl phenyl sul phonyl ) -

pi per azi ne- 1- car bonyl ] benzani di ne, acetate, FAB 431; 5

4-[4- (4-propyl phenyl sul phonyl ) pi perazi ne-"I-

car bonyl ] - 3- met hyl b¥nZdneginephangl bt €5 (F£ABuUPiiobenzoyl) piperazine-

4-[4-(2- naphtthggknggﬁhaglpﬁ&@gégg 1Eg@r§@ﬁyl] 3- et hyl benzani di ne,
acetate, FAB | or o- naphthylsulphonyl)plpera2|ne 1-

10 carbonyl ] - 3- met h{r6¥A2aheaYhed - Afoami @inghanzeml) piperazine-1-
4-[4-(7- nethoxba%bagamgagLsgbgﬁgay )pApeggg;ne 1- car bonyl benzam di ne,

tate, FAB 453; | e 1-
car bonyl | benzam di n¥- (3cBEAPRY RRRO AR AREY ) PR s BT

to Exanple 6pipelaziaerpevadboxbel dey aWétate,<ﬂﬁHﬂéﬁﬁd 20

4-{3- 0x0- 3-[ 4- (but yl sul phonyl ) pi perazi n-1-yl]- propyl } benzam di ne,
acetate, FAB 381

4-{3- oxo0- 3- [ 4- ExappdpyLAhenyl sul phonyl ) pi per azi n-

1-yl ] propyl } benzam di ne, acetate FAB 443; 25

4-{3- oxo- 3- é 6- chl or o- 2- napht hyl sul phonyl )

pi per azi n-10y| Ppréppr]vefigaframnée deecht aF@BZ48Bhe compounds below

4- { 3- oxo- 3- [ 4- @%en@ghgmﬁggulphonyl)plpera2|n 1- yl ] propyl } benzam di ne,
acetate, FAB 451

4-{3- oxo-3-[ 4- (3 chl or o- 4- net hyl phenyl sul phonyl )- 30
piperazin-l-yllpropQFHbemZaﬁhﬁhﬂEyl@nE@hmﬁylfﬁ&beﬁ&kine—l—carbonyl]—

4-{3-0xo-3-[4-%ﬂ cgloro hen hon%é%_ fyazin-

1-yl | propyl } be BEHE bl 45?

4-%3-gxopgl%4 (4- b|ﬁhéﬂyK9+shlphon9+m§¢mmﬁphﬁnyhsulph0qmHnmimgﬂdkbanzanidin
acetate, FAB 4 7ca§ﬁngl]beﬂzéﬁlﬁfﬂe§ igegg%?iE%ggldgy:hylphenylsulphonyl)

pi perazin-1-yl ehzam acetate
3-{3- ox0- 3-[ 4- (butyI351IiI4pN8n9}§pFF)b?}a-’z?ﬁoﬂh%qlSUlPh%}YG-ﬁﬁl}P@éf@zZ&%edllﬁe

acetate, FAB 38lrbonyllbenzamidine, acetate, FAB 475,477;
3-[4~(3-amino-4-chlorophenylsulphonyl)piperazine~
20 l-carbonyllbenzamidine, acetate, FAB 422;
3-[4~(4-chlorophenylsulphonyl)piperazine-1-
carbonyl)lbenzamidine, acetate, FAB 407;
3-[4~ (3-trifluoromethylphenylsulphonyl)piperazine-
l-carbonyl]lbenzamidine, 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]benzamidine, acetate, FAB 421;
4-[4-(2,4-dichloro-6-methoxyphenylsulphonyl) -
piperazine-l-carbonyl)benzamidine, acetate, FAB 471;
35 4-(4-benzylpiperazine-l-carbonyl)benzamidine,
acetate, FAB 323;
4-[4-(2-naphthylmethyl)piperazine-l-carbonyl] -
benzamidine, acetate, FAB 373;



- 55 - 3-{3- ox0- 3-[ 4- (4- met hoxyphenyl sul phonyl ) -
pi perazi n-1-yl ] propyl } benzam di ne, acetate, FAB 431,
3-i3-oxo-3-[4-(4-ch|orophenylsulphonyl)piperazin-

1-yl ] propyl } benzam di ne, acetate, FAB 435;,

3-{3 4- (4 | | |
piéerggﬁn 1[ylfprgzo';ézgﬁé;ﬁégﬁg;;P ggimétthEpamsra21ne -1-
3-{3-0x0- 3- [ 4- (GarbSir mw&izfayrhm%vl aukphenytk) - FAB 353;

pi perazin-1- yI]propyI enzan1 I ne, acetate,
3-{3- 0x0- 3- [ 4- (3-chib %ﬂ%%ﬂéﬁ@@&wﬂ;%ﬁm’}sui@honyl)‘
pi perazin-1-yl | z}lb@qwﬁadimmbehabmdlfﬁs 448¢tate, FABR 431;

ot bor ot no15y1 1 pr opyh) A e PR P b ypiperazine-1-
3-{ 3- 0X0- 3- [ 4- (@artapht Hyd Bulethyipeypapédanen- dcetatey| FABofg93 benzani di ne,
acetate, FAB 451; 15

3-{3- 0X0- 3- [ 4- (4- bi p e%ylgi ﬁpﬁgq¥ %ngpgz?ﬁlgera21ne ~l-carbonyl] -
yI]propyI}benza’-’mIQﬁﬂB/ t@émaatléilnleABazpnate, FABE43hple 16 20 Sinmilarly
to Exanple_ 13, reac F4JMB dNior%—@5ngEh@ﬁklsulphonyl)%1perazine-l—

[1, 2, 4] oxadi azol - 3-yl ) phenyl 1socyanate ('

1- (2- napht AYI s #RARIY pirdlethvidegegpddine,” acetate, FAB 471;

N-[4-(5-methyl-[1,2 ¥HE@“%ﬂ4N@ﬂho&y¥byﬁapﬁlhkiéuiﬁhoQ§l)plpera21ne 1-
naphthylsulphoqy“hPIP%faZ|ne car box %

[err] orlylhgnzami l?ephéﬁ$F9|ﬁylgﬁppﬁaﬁyl)plpera2|ne gi ves
N-[ 4- (5-met hyl -[ 1, 2,4 Bkad ,&zalindthoxybbenlylndthgl) Bperazine-1-

phenyl vi nyl sul phoRyl )\ pi R A2 heCanhaxatideray 383;

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

20

4-{3-0x0-3-[4- (butylsulphonyl)piperazin-1-yl]-
propyllibenzamidine, acetate, FAB 381;
4-{3-0x0-3-[4- (4-propylphenylsulphonyl) piperazin-
l1-yl]lpropylibenzamidine, acetate, FAB 443;
25 4-{3-0x0-3-[4-(6-chloro-2-naphthylsulphonyl) -
piperazin-l1-yl]lpropyl}benzamidine, acetate, FAB 485;
4-{3-0x0-3-{4-(2-naphthylsulphonyl)piperazin-1-~
yllpropyl}ibenzamidine, acetate, FAB 451;
4-{3-0x0-3~ (4~ (3-chloro-4-methylphenylsulphonyl) -~
30 piperazin-l-yl]lpropyl}lbenzamidine, acetate, FAB 449;
4-{3-0x0-3-{4-(4-chlorophenylsulphonyl}piperazin-
l-yl]lpropyllbenzamidine, acetate, FAB 435;
4-{3-0x0-3-[4-(4-biphenylylsulphonyl)piperazin-1i-
yvllpropyl}ibenzamidin, acetate, FAB 477;
35 4-{3~0x0-3-{4-(2-4, 6-trimethylphenylsulphonyl) -
piperazin~l-yllpropyl}benzamidine, acetate, FAB 443;
3-{3~0x0-3-{4-(butylsulphonyl)piperazin-1-yl]-
propyllbenzamidine, acetate, FAB 381;



- 56 - wi th 1-(4-propyl phenyl sul phonyl ) pi perazi ne gi ves
N-[4-(5-nmethyl-[1, 2, 4] oxadi azol - 3-yl ) phenyl ] - 4-(4-

pr opyl phenyl sul phonyl ) pi per azi ne- 1- car boxam de; 5 wth

1- (4- chl or ophenyl sul phonyl ) pi per azi ne giv s

N-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl'] - 4- (4-
chlorophenylsulphony3jtﬁxn#Qnﬁﬂﬁ##KQSEﬁmbpawph@nylsulphOQYlh‘1-

(2,4,6-trinmeth | S , 131,
N-[ 4- (5- net hyl yé%@yﬁf] oxadi a%{’) yﬁ%‘b%zﬁﬁ\lah}sg dfetate, FAB 43

(2, 4, 6-trimet hyl phenyt stngstromn hasi é@ﬁ%ﬂpﬁépkenylsulea%ﬁkbﬂ%ﬂ%razln° Wi th

1-(6-chl oro-2- nppht @&}m}fmwa)nmd@@reazaaetguesné 435;
N-[4-(5-methyl-[1, 2 adi azo

y, ):.phe
chl oro- 2- na hthylsul YPYb%%éﬁaﬂﬁnésf 5§P&&§Q%P¥ésulphonyl§y
hydr ogenati on sﬁﬁ@éﬁﬁﬁ3n{I¥yE@¥n@pylZbehham&dgnee thetate, BABO44;

derivatives beIOM/Z acé%NHLﬁzggg g&g&g@ﬁglpﬁeggiQggBﬁQg&fPIphonyl)

plpera2|ne 1- carboxan1ﬁ%
N-(4-ami di nophemisgrar - phdrginoowl }benghoagine, acetate, FAB 443;

pi per azi ne- 1- car boxaqu de., .a%ef ate., ( 3E%ﬁl%¥$»42§ethylphenylsulphonyl)—
N-(4- anldlnophenyl) 4-(4- propylphenylsulph
pi per azi neli0- c P IRFERA 1-a1elétp<ﬁ0é>ylﬁ)§esn&3@ldmer acetate, FAB 449;

N-(4-ani di nlt)phen%I) 34—gﬂ-&*ﬂ-@-the(@lz‘k%lllzéﬁbgm‘h}iphthylsulphonyl)-
pi per azi ne- | - car poxani de,. acetate
N- (4- ani di nophdt{BSEIE Y., @e]tpﬁ"r?é’tlﬁﬁeﬁﬁ@ﬁ‘ﬁfim% acetate, FAB 485;

suIphonyl)p|pera2|ne&&&KﬁuXHﬁGﬂkax2ﬁma@hahqlsEABhéﬁgl)plperaz1n 1-

N- (4-am di nophepy 1;2 Ap)ﬁG} egrl n%ap'%tc'&ate,FKéBﬁgl-

sulphonyl)plper car , 'acetate Exanple 17 35
Simlarly & Exanpleﬁﬂi3TQ§R131ﬁﬂ1ﬁ4—blphepﬂlwé§hﬁph0nyl)plpera21n-l-

[ 1,2, 4] oxadi az )fﬂge?{—lﬂa% REMRZI BRka®e), FaB 47W:th
4-propy|phenylgﬁjﬁ%ony chloride gi ves ee
Example 16

290 Similarly to Example 13, reaction of 4-(5-methyl-
{1,2,4]oxadiazol-3-yl)phenyl isocyanate (“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

with 1-(2-phenylvinylsulphonyl)piperazine gives
N-[4- (5-methyl-[1,2,4]oxadiazol-3~-yl)phenyl]~4-(2-
30 phenylvinylsulphonyl)piperazine-l-carboxamide;



- 57 - 1-[4-(5-nmethyl -[1, 2, 4] oxadi azol - 3- yI)benzyII-4 (4-

propyl phenyl sul phonyl') pi per azi ne; w t h 4- et hoxyphenyl sul phonyl
chloride gives 5 1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) benzyl ] -4-(4-
nethoxyphenylsulphonyl)plpera2|ne ygth 4- blphenylylsulphonyl

chl oride gives 1-[ 4- (5- net hyl -T 172, 4] oxadi azol - 3-yl ) benzyl | - 4- (4-
10 biphenylylgdﬂﬁhdnwwrpkp@wdphnaylsulphomylhp2p¢mﬁﬂﬁm@1@Umphonyl chl ori de
gi ves 1-[4 h 2 X il —(4-
naphthylsulphonyl)p?%ﬁﬂggg %Ethél [il@ @ﬂb%&&%?%?% ﬂiigx?ﬂi sd%%hé%yl

chlori de gives pr0pylphenyl[szplp90ﬁ§tlh9npﬁyazla%&a%ﬁ a@l%)benzyl] 4- ( 6-
chl or o- 2- napht hyl sul phonyl ) pi per azi ne; 20 with

7- met hoxy- 2- naphth Isulph | o ves

L o R o e op BB S B ER ypimerazine gives

met hoxy- 2- naphthylsmkﬂhem%kﬁpmhgﬂaz&ne 4]oxadl&zérh3%ﬁﬂxbmﬁﬁymmaﬂxwﬁ}yI

hi d 2.4 b 1] -4-
?3 grhuﬁe?LX§§6%hszFbF6¥ 1&ioﬁ§&?§ pg%a?%n£of§%%gépy é%%lgsfzthyl

chl oride gives 1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) benzyl ] - 4- (4-

chior o gf yes eh 24 ‘@“%”*"*Eé%rtﬁ%h?f;&ifﬁsa 1RSI S

b|phennyIéﬁrbonyl)&‘ﬁéréirﬁ@ hgg-[1,2 ﬂﬁXQd¢@&ﬁ%T§¢Y%%RRﬁﬁN1kﬂﬂTﬂ|de
gi ves ﬁlz [44-d2rTaihnl1bhedy4E0XpHbA% 0| pBodtad Paneyld - 4- ( 2-
naphthylcarbonyéy%og%%g;gne

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



- 58 - wi th 3, 5-di net hoxybenzyl chloride gives

1-[4-(5-nmethyl -[1, 2, 4] oxadi azol - 3-yl ) benzyl ] - 4-

(3, 5- d|nethoxybenzyl)plpera2|ne 5 with 2-napht hyl net hyl chloride gives
1-{4-(5-nethyl -[ 1, 2, 4] oxadi azol - 3- yI)ben%élL 4-(2-
naphthylnethyl)plpera2|ne hydr ogenati on 5|n1IarIy

Exanpl e 2, these 101-gﬂvéSfmmthyﬂfﬁIKQxﬂﬁox&ﬁna&a@~@erwbenzyl] (4-
1-(4-anidinob Z2¥5918R&4 ﬁ¢?% pi perazi ne, acetate,
FAB 401, P Mﬁ% éﬁé 7P en J'5‘15{:'[(4 nethoxyphenylsulphonyl) 15

pi perazi ne, acetate, FAB 389
1-(4- anldlnobeﬁzyh)44méﬂh@k@@@gy |GMior1dep@ﬁQé@Zlne acetate, FAB

S AP S S AL SRl

sulphonyl)plpemazhogypBEEybmu&pﬁdﬁyzmﬁiperazlne,

1- (4- am di nobenzyl) - 4-( 7- met hoxy- 2- napht hyl - sul phonyl ) pi per azi ne,
acetate, FAB 439; 1- (4-am di nobenzyl) - 4- (3, 5-di net hoxybenzyl )- 25
pi perazi ne, acwibhe4-Fiph&BPlylsulphonyl chloride gives

1- (4-am di nobenzyl )-4-(4 I R3Zl0Q 4
acetate, FAB 441, 1 [& (55@ am(ﬁruﬁﬁﬁ%?ql§%§%%?ﬁgﬂ6%%ﬁgﬁgﬁcgrggnyl)

plpera2|néi)d|éééhaﬂ§1Y¥$EﬁEMmﬁY%KPlperazlner
1-(4- anldlnobenzyl) 4-(2- naphthylcarbonyl) pi perazi ne, diacetate, FAB

373; %4 anldlnobenzylgﬁégé di mef hox benzyl) pi per azi ne,
di acet ate, FAB¥38Y: 2-naphthylsuiph ﬁﬂ'eFZ napht hyl met hyl )- 35
pi perazi ne, diacetale[4FAB-mdthyl-[1,2,4loxadiazol-3-yl)benzyl]-4-(2-- 59 -
Exanpl e 18 naphthylsulphonyl)piperazine;
15
with €é-chloro-2-naphthylsulphonyl chloride gives
1-[4-(5-methyl-[1,2,4)oxadiazol~-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] -4~ (4-
30 isopropylphenylsulphonyl)piperazine;

with 4-biphenylylcarbonyl chloride gives
1-[4-(5-methyl-[1,2,4]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;



By reaction of 4-[4-(6-chloro-2-naphthyl sul phonyl) -

pi per azi ne- 1- car bonyl ] - 3- net hyl benzam dine with nmethyl 5 chloroformate in
di chl oronet hane, the conpound net hyl

(i'm no-{4-[ 4- (6-chl oro- 2- napht hyl - sul phon %)piperazine-

1- car bonyl ] phenyl } net hyl ) carbamate is obtained after customary

wor k- up with 3,5-dimethoxybpeey} chloride giwes Exanple 19

Simlarly to Exanpl I @agk afr115] _ 3
[1, 2, 4] oxadi azol - Qh%é é%y %%?l [1 2 41%2 5931 3 yl)bﬁpzyl] -4

4-pr opyl phenyl s@ aéyapégerazme,
1-[4-(5-nmethyl -[1, 2 4]oxad|azol 3-yl ) phenyl]-4-(4-

EngyLEhﬁg¥ ;Fkﬁigz%h%%%§§$a§52%§y§l%g%§%§$T4qP%thsuIphonyl chl ori de gives
butylsggphonyl)plpen&qmnaﬁ-methylmﬂgh244gekhdfag$&7?4%?mhﬁ?ﬁ%?%ffﬂ«3q de

gi ves oxadi azo yl ) pheny -
nethoxyphenylsdfﬁﬁﬁﬁ§af%3%gﬁéfﬁﬁs az l wi t h 4-chl or ophenyl sul phonyl

chl oride gives 1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl ] - 4- (4-
30 chl or ophenyl sul phony) H RAIGAIAR on simMddl -6 OBk QY PNENY LAULENONY!

chl oride gives
10 give the amidine derivatives below.

1-(4-amidinobenzyl)-4- (4-propylphenylsulphonyl) -
piperazine, acetate, FAB 401;
1-(4-amidinobenzyl)-4- (4-methoxyphenylsulphonyl) -
15 piperazine, acetate, FAB 389;
1-(4-amidinobenzyl)-4- (4-biphenylylsulphonyl) -
piperazine, acetate, FAB 435;
1-(4-amidinobenzyl) -4~ (2-naphthylsulphonyl) -
piperazine, acetate, FAB 409;
20 1- (4-amidinobenzyl)-4- (6-chloro-2-naphthyl-
sulphonyl)piperazine, acetate, FAB 443;
1-{4-amidinobenzyl) -4- (7-methoxy-2-naphthyl-
sulphonyl)piperazine, acetate, FAB 439;
l1-(4-amidinobenzyl)-4-(3,5-dimethoxybenzyl) -
25 piperazine, acetate, FAB 369;
1-(4-amidinobenzyl)-4-(4-isopropylphenyl-
sulphonyl)piperazine, acetate, FAB 441;
1-(4-amidinobenzyl)-4- (4-biphenylylcarbonyl} -
piperazine, diacetate, FAB 399;
30 1~ (4-amidinobenzyl)-4- (2-naphthylcarbonyl) -
piperazine, diacetate, FAB 373;
1-(4-amidinobenzyl)-4-{3, 5-dimethoxybenzyl) -
piperazine, diacetate, FAB 369;
1-(4-amidinobenzyl) -4- (2-naphthylmethyl)-
35 piperazine, diacetate, FAB 359.



- 60 - 1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl ] - 4- (4-

i sopropyl phenyl sul phonyl ) pi per azi ne; w t h 4-bi phenyl yl sul phonyl
chloride gives 5 1-[4-(5-methyl -[1, 2, 4] oxadi azol - 3-yl ) phenyl ] - 4- (4-
bi phenyl yl phenyl sul phonyl ) pi per azi ne; W th

2,4, 6-trinmethyl phenyl sul phonyl chl ori de g?%es

1-[ 4- (5- et hy| ExBr@l4] d8adi azol - 3-yl ) phenyl ]-4- 10

(2,4, 6-trinmethyl phenyl sul phonyl ) pi perazi ne; W th

3-chl or o- 4- net hyl phenyl sul phonyl chl ori de gives

1- [ 4- (5- met hy| Y1, 2radekben az 6F- 3-41 %*r\%ﬁfﬂ%il-%ﬁ('@:naphthylsulPhonyl) -

Cm or 964- et hy'pﬁ'ib@iﬁﬂzi@hleilhggh&%)@hpéﬂ aiz)kmeithﬂngenzamdnlmaémaftmlt Emb@u§m20 ?gl

chl oride gives -[4-(5- - oxadiazol - 3- enyl]-4-(2-

naphthylsuIéhoﬁﬂ%ﬂﬁﬁ&?FEfF%b;ln E@CRéPFhm%€%ﬂ$%rogéﬁndﬁﬂﬂﬁéFggl8ﬁ£h t

chl ori de gives (imino-{4-14[4-6(bhieirbyk-hapRt ¥y Dxswll ptran y B-pdpepteerniyid—~ 4- ( 6-

chl or o- 2 napht iyl SUbRROAY LRERSAAZERSY ) carbamEVe NYHL0URRALY D4 ST TELBE! Y tO
amdin

Exanpl e 2, these Qgive erirvatives bel ow
1- (4- ami di nophemwmdtomaryd werdpylphenyl sul phonyl ) - pi per azi ne,
acet at e, FAB 387; 1-(4-anidbnopheny|)-4-(4-buty|suIphonyl)- 30

pi perazi ne, acetate, FAB 325;
1- (4-am di nophenyl) - 4- ( 4- et

Ryl S honyl )
FAB 375; 1- (4- g di | vl )Mf‘(\% chi ofBphuFs|
pi perazi ne, acetatg FAR. 379
NOATO TN

1-(4-anidinophenyf3- 4-Nye pi per azi ne,
acetate, FAB 387, 1- (4-am di nophe N\ 4- (4- bi phenyl yl phenyl -
sulphonyl)piperazinefJaceFHﬂe, FAB 421; o 0

i peERzi ne, acetate,
T phonyl ) -

, FAB 515
10
Example 19
Similarly to Example 1, reaction of 1-[4-(5-methyl-
[1,2,4)]oxadiazol-3~yl)phenyl]-piperazine (“H")
15

with 4-propylphenylsulphonyl chloride gives
1-[4-(5-methyl-{1,2,4}oxadiazol-3~-yl)phenyl]-4-(4-
propylphenylsulphonyl)piperazine;

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]oxadiazol~3-yl)phenyl]-4- (4~
methoxyphenylsulphonyl)piperazine;

with 4-chlorophenylsulphonyl chloride gives
1-[{4-(5-methyl~[1,2,4}oxadiazol-3~yl)phenyl]-4- (4~

30 chlorophenylsulphonyl)piperazine;

with 4~-isopropylphenylsulphonyl chloride gives



- 61 - 1- (4- am di nophenyl )-4-(2, 4, 6-tri net hyl phenyl -
sul phonyl ) pi perazi ne, acetate, FAB 387;

1- (4- am di nophenyl ) - 4- (3-chl or o- 4- et hyl phenyl - sul phonyl ) pi per azi ne,
acetate, FAB 393; 5 1- (4-am di nophgayl) - 4- (2- napht hyl sul phonyl ) -
pi perazi ne, acetate, FAB 395;

1- (4- ami di nophenyl ) 14-[46-(Shiretdby2-napRt AYyPxradiazelt phvhyphen per i He,
acetate, FAB 4%%opropéﬂ%ﬁeh@QEEQﬁhBHylE§¥§€P£§§ne{e!ate_ to

phar maceuti cal 10 fornulations: anple A: I1njection vials A
solution of 100 g of an active conmpound of the 15 formula | and 5 g of

di SOﬂi nghY_drﬁgxizﬁ!tﬁphl@%@%ﬂﬁe%yil?lguﬂphonymf cﬁgubi%¢®§¢ééled wat_elr I's brought
top : t ydrochlori ¢ aci d.and subjected tqg sterile =
fiItration\,N'5 and%ﬁﬁ%&§|79ﬁtbyérila§egﬂPf?gﬂaﬁéf%§fii9éhﬁ%ii%ﬁéa(4

| yophi | i zed undeiplsimniiipheaydistilphsnghiiptpesadinader 20 sterile

conditions. Each injection vial contains 5 ng of active conpound.
Exanpl e B: suppositories 25 A mixture of 20 g of an active conpound of
t he f or nul avithnia, 4, B0G rgmethydphengdsuhphoant dubordefgives cocoa

butter is nelted, pqurz[qd (5@ +BRUL A4S , and) gkhovess1-3-¢ 0 mRdly1 Fagh
suppository contains 20 ng of _active conEound. 30 Exanple C
solution 10 &, &lqntrdmethvppregarvequiPBANYLIYPEPCERZHRR7 ve conpound of
the formula I, 9.38 g of NaH err]PJerr].2H err] O 28.48 g of 35

of - doubly di st 11100 eraeror a-retpdIBRny sc RO OB SR RS o 1 1
and sterilized by i rrddi-a-methyl-[{TIh2s43okadianolad-Pk) piseadyl-4-he8f or m of
eyedr ops. chloro-4-methylphenylsulphonyl)piperazine;
15
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
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

1-(4-amidinophenyl) -4- (4-propylphenylsulphonyl) -
piperazine, acetate,FAB 387;
1-(4-amidinophenyl) -4- (4-butylsulphonyl) -
30 piperazine, acetate, FAB 325;
1- (4-amidinophenyl) -4- (4-methoxyphenylsulphonyl) ~
piperazine, acetate, FAB 375;
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, FAB 421;



-2 62 - Exanpl e D. oi nt nent 500 g of an active conpound of the

formula | are m xed with 99.5 g of vaseline under aseptic conditions.

5 Exanple E: tablets A mxture of 1 kg of active conpound of the
formula I, 4 kg of lactose, 1.2 kg of ot ato starch, 0.2 kg of 10 talc
and 0.1 kg of magnesium stearate is pressed into tablets in the
customary manner suéh (éhamidigephemykt-4- (2 chrhidimamethyigpbenydct i ve
conpound. §§33H§@E§1p59§£§geta;gfﬁéhgfsFAB 3kl ets are pressed

anal ogously to Ex are en coat ed |n t he customary manner

a
with a coating of B (4papddianophenyd 3t aftth ks A WeddydRRERYdUm and
dyestuff. 20 sulﬁhaﬁylﬁpﬁbeﬁéﬂﬁwéﬁSacetate)%FABgxyaatln capsules are filled

with 2 kg of active un he f i.n omary manner
such 25 that eachi” éép@ﬂ é#ﬁ%ﬁ% %5Py%ﬁ€} ﬁb

conpoung f thplgnaapFeef aaepmﬂég;E;?B@BSﬁ\soliéjon or 1 kgtof active
conpound o e for V... di_Si.| i's

subj ected to _ stgrlle ?1?%n%§h n¥ gﬁpou‘%s argafﬁﬁpgg with the

sol ution, |yopkhlpredylhdipesacinge @Qﬂnﬁtexnﬁﬂ&uﬂ£9 cl osed under sterile
condi tions.  EagReanpay] ol Al B%aRB1ed0 MhePitaClitke COARAHAGeutical

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 injection wvials are filled with the solution,
lyophilized under sterile conditions and closed under

20 sterile conditions. FEach injection wvial 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 NapHPO,;-12H,0 and 0.1 g of benzalkonium chloride in
940 ml1 of doubly distilled water. It 1is brought to
pPH 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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- 62 -
Example D: ointment

500 g of an active compound of the formula I are mixed
with 99.5 g of vaseline under aseptic conditions.

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
dyestuff.

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 under sterile conditions and
closed under sterile conditions. Each ampoule contains
10 mg of active compound.



