VO 02/ 10145

PCT/ EPO1/ 08130 1 5 10 15 20 25 30 Urethane derivatives The

, I nvention to conpounds of the formula | 0 RL H I *ethd? WHi Ch
Ris CN, Cﬁm%‘%& @%\aﬁ?”éh@my

SNH- C(=NH) - NH2, - GO N=C(NH2) 2, - C( =NH) - N

al so be nonosubstituted by Ar', OH O €bs O COAr, OCOOA, 0OC00(CH2) nN( A) 2,
_000( CH2) NNA2, OCOQ( CH2) nHet,  COO- (CH2) m Het, CO- C(A) 2- Rsﬂnmmmm

COSAr, COOAr,

COOAr', COA, CQAr, COAr' or by a convention

am no-protecting group N, O HN-4 0 or {~N,O N=-( CH3 Rl

or X, R2is
SO02NHA, CF3,
havi ng 1-20
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phenyl which is mn%a%&%@%ﬁw§§A SCA, S02A, SL’NF?A
, S I

COOA, CHZNHA, CN or OCOA or 0 35 R4 is alkyl
carbon atons, in which one or two CH2 groups

The invention relates to compounds of the formula | ”IIW Il” Ill“ Ilm Ilm """m ‘lll

*G00002*

in which

R is CN, CH:NH_, -NH-C(=NH)-NH_, -CO-N=C(NH)2, ~C(=NH)-NH,
which may also be monosubstituted by Ar', OH, O-COA, O-COAr,
OCOOA, OCOO(CH,)aN(A)2, -COO(CH:).NA;, OCOO(CH2)mHet,
COO-(CH,)m-Het, CO-C(A),-R®, COOA, COSA, COSAr, COOAr,
COOAr', COA, COAr, COAr' or by a conventional amino-protecting
group

R’ is R, Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SOA, SONHA,
SO,NHA, CF;COOA, CH;NHA, CN or OA,

HH A
, {M O
R is CHals, OCOA or o _< ,
O
R* is alkyl having 1-20 carbon atoms, in which one or two CH, groups

may be replaced by O or S atoms and/or by -CH=CH- groups
and/or 1-7 H atoms may be replaced by F,



may ,be replaced by 0 or S atons and/or by -CH=CH groups and/or 1-7 H

, atom; may bhe | aced by F, || WD 02/10145 PCT/ EP01/ 08130 20 25
30 Ais H 8’9@?@&& having 1-20 carbon atons, A is alKkyl ﬁg\)ﬁw&?/os}éﬁ
carbon atons, Ar is phenyl or naphthyl 2each of which is unsubstltut ed or
nono- substituted, disubstituted or trisubstituted by A, OH ON, NH2,
NHA' , NA'2, NO2, CF3, CN, Hal, NHCOA, COOA, CONH2, CONHA', CONA' 2, SA,
SOA, S02A, SO2NH2, SO02NHA' or SO2NA'2, Ar' is (CH2),-Ar, Het is a
nonocyclic op bi Cytslﬂ@r%ﬂ{ylllhét/ﬁh@ 1-Qowwmta§mlns)r aromatic heterocycle
having 1 to 4 N, 0 and/or S atons, which may be unsubstituted or
monosubst i t ufed, dissallsgthavingd-16} carbps@iemst uted by A, ON, NH2 NHA

Y oevor 2 P ts R oL RIS sr rohucy B Siens OG-, O ¢

COOA ogf--<, | | Nelisdtitgtel; disubstituted of tréubsﬁtuied By A3, OH, EJWGNHQd ms 0 or
1, and their pharnmaceuti cal |y tolerated salts and sol vates. The | nvent I on

al so relates to t h&H#tNAal ND2aGFbVENf Hlahﬁ‘lHC@é\ (GROARCENH, HoONHA
di astereoners and b?f‘m&‘ dé/i‘t§6 %j\o S@NI—FA‘%%@I\?ACWO' at es of

t hese conpounds.
Ar' is (CH2)n-Ar,

Het is a monocyclic or bicyclic saturated, unsaturated or aromatic

" heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by
A', OA', NH;, NHA', NA';, NO,, CN, Hal, NHCOA', NHSO.A',
COOA, CONH,, CONHA', CONA';, COA, SO;NH,, SA', SOA',
1o SO,A' and/or carbonyl oxygen,
X is (CHa2)nY,
N~
(¢ |
20 Y is COOA or /N'“N ,
A
Hal isF, Cl, Brorl,
n is1,2,3, 4, 50r6, and
25 m isOor1,
and their pharmaceutically tolerated salts and solvates.
The invention also relates to the optically active forms, the racemates, the
20 diastereomers and the hydrates and solvates, for example alcoholates, of

these compounds.

The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of

medicaments.
35



The,invention had the object of finding novel conpounds having val uabl e
, properties, in particular those which can be used for the Lon of
medi canent ¥0 B504S 02/ 10145 PCT/ EPO1/ 08130 -3 5 10 15 20 5@&@@%&@1?(? has
been found that the compounds of the feBmula | and their salts have very

val uabl e pharmacol ogi cal properties and are well tolerated. In parti-
cular, they exhibit factor Xa-inhibiting properties and can therefore be

enpl oyed for combating and preventing thronboenbolic illnesses, such as
thromhost s, - MYREAdHlouhBRACheXomUURls (e ForRRlIA | ndithaifsBits PRvearo-
pl exi a, angina pectoris, restenosis after angiopl ast d cl audi catio

and ¢

i nt er ni t t ensveryhaleahip Aheanaselogical prparties ﬁngt?égr"‘(ﬁ"?'/ﬁﬁlqrﬁt% PAtENt i on may

T;J(rt he&- fror @l#%ﬁ th_@?ie?htﬁﬁrfiéc@{ri Xdlmmklﬂﬁqtgglbaéﬁémeé gﬁHQfgﬁ tﬁéfé_f@ﬂ‘e béla, factor
a an ronbi’n i e od coaqul atJ.on cascade. Aromatic amn di ne

deri vatki ves ﬁﬁ\ﬂ'%d;fr‘?r&Hm%@ﬁpsr%@?’?r@"ﬁ@tﬂri‘%wrg?'@oem@@Fd'gbecﬁseﬁo?u‘gk%%pI e, in

EP/ (7)120(7) 0\5/\2.;}’&3%0@@, W@&ﬂﬁﬁl}inWW,W&SdWi@QWﬂEMHOND&@?@?14q/93|, . WO

00 , ¢ . . : . clic

quant di mes. { BEXE, e detolR. htetosi el addiopRsfdnd Bebcale 0. PP

for exanpl e, intarmittep$/ 08165. Aromatic heterocyclic conpounds having factor
Xa- inhibitory activity are disclosed, for exanple, in WD 96/ 10022.

Fact or yya i ARPISRGRANAROtBS ol | ARaBindic B0Vt My APBibot | o and
anti coagul aningeé foecinhidlitoref hengoagulkticrciaetars figetot VilahfactorviXataneh i s
pr of ease. - knJWRTEY Ihit BifeY DEbLBRoACSEalS "F e i bi ¢ on of ot her
activated serine proteases, such as factor Vila, factor |Xa or
Aromatic amidine derivatives having an antithrombotic action are

disclosed, for example, in EP 0 540 051 B1, WO 98/28269, WO 00/71508,
WO 00/71511, WO 00/71493, WO 00/71507, WO 00/71509, WO

00/71512, WO 00/71515 and WO 00/71516. Cyclic guanidines for the
treatment of thromboembolic ilinesses are described, for example, in

WO 97/08165. Aromatic heterocyclic compounds having factor Xa-
inhibitory activity are disclosed, for example, in WO 96/10022. Substituted
N-[(aminoiminomethyl)phenylalkyl]azaheterocyclylamides as factor Xa
inhibitors are described in WO 96/40679.

15

20

The antithrombotic and anticoagulant effect of the compounds according
to the invention is attributed to the inhibitory action against activated
coagulation protease, known by the name factor Xa, or to the inhibition of
other activated serine proteases, such as factor Vlla, factor 1Xa or
thrombin.

25

Factor Xa is one of the proteases involved in the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin monomers, which, after
crosslinking, make an elementary contribution to thrombus formation.
Activation of thrombin may result in the occurrence of thromboembolic
illnesses. However, inhibition of thrombin may inhibit the fibrin formation
involved in thrombus formation. The inhibition of thrombin can be

30

35



thronbin. Factor Xa is one of the proteases involved in the conplex process

. of bl ood ﬁ&a%'_?lllo%i on. Factor Xa catal yses the conversion %fr/ﬁro%tﬂ nbi n

into thro ronmbi n cl eaves fibrinogen into fibrin nononers ch,
after crosslinking, make an el enentary4contribution to thronbus fornatlon.
Activation of thronmbin may result in the occurrence of thronboenbolic

I 1l nesses. However, inhibition of thronmbin may inhibit the fibrin formation
i nvol ved in thronbus formation. The inhibition of thronmbin can be WO

02/ 10145 PCT. 1 Iﬁéd I ,%mne, by
t he met hod fr@é@éé&&&%xé’mﬁeg Patlon @Hé%@abiﬁ Cl 5-1712.
| nhi bi tion ofl996.c94r17p-tak-t hus prevent the formation of thronbin. The
conmpounds of the formula | according to the invention and their salts

engage in th od aqul gti on .process | biting.factar Xa and thus
i bi s ¢ he VDN b aior AR seBUBLS BrvRnt ot RmAtoR SN EREE, Xa by e
conpounds according to the invention and the neasurenent of the

ant i coagul a“‘mﬁ d&&%&?ﬂﬂ@féﬁmﬂ&tl a\égér}ﬁnﬁg’{b tr{é%ﬁ&ﬁt%ﬁ*‘fzﬁé’gwéws%lts

conventi onal t'ro or escri bed,
for exanpl e, ebgage inHtheplead coggulationi progesiby ihikiting Aactpr Xarndiléivus 1990,

63, 220-223. n-H'l‘it lHH‘folPl‘nraheﬁo?fthrE?ertﬁésxa can be neasured, for exanple, by
the nethod of ' 'T. Hara et al Thronb. Haenostas. 1994, 71, 314-319.

Coagul bl on factor Vila |n|t|ates the extrinsic part of the coagul ation
cascade af t erheiinkibitpr of fat®s Ma e tHeotorapdusdnaecdrdirgstotthetimeraioini vati on of

formati on of Snddrs eargentfohd artBiadier? b antinrBaiate A NET "
i nhi bi ti on obefdaterminedby donvehtioralripovitnalor reeivodnettpods. Alsaitableent i on  and
the measur engiuingd id 86sFMddC RitEXaiible A J ALLHISHIPEE AICIAFhiomhAYsiS AN
15 and Haemostasis 1990, 63, 220-223.
The inhibition of factor Xa can be measured, for example, by the method of
T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.

Coagulation factor Vlla initiates the extrinsic part of the coagulation
cascade after binding to tissue factor and contributes to the activation of
factor X to give factor Xa. Inhibition of factor Vlla thus prevents the
formation of factor Xa and thus subsequent thrombin formation.

20

The inhibition of factor Vlla by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A conventional
method for the measurement of the inhibition of factor Vlla is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,
73-81.

25

30

Coagulation factor IXa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa.
Inhibition of factor 1Xa can therefore prevent the formation of factor Xa in a

different way.
35 y



be determi ned by conventional in-vitro or in-vivo nmethods. A conventional
met hod for_the nmeasurement of the inhibition of factor Vil d I bed,

, forhexanpl &'O?)’yl(]ll-f‘ F. Ronning et al. in Thronbosis ResearéﬁTilg’%/sglﬁé

73-81. Coagul ation factor IXa is generatSed in the intrinsic coagul ation
cascade and is likewi se involved in the activation of factor X to give
factor Xa. Inhibition of factor | Xa can therefore prevent the formation of
factor Xa in a different way. WO 02/10145 PCT/ EP01/08130 5 5 10 15 20 25

30 35 Th f h
20 2o The | SRR of EPIXA B Y tpRARRABSRAG SO POchAT
activity canangéhqmwer@aanf therandicopguiant and\an{utmombonﬁaﬁlv@y @ hods. A

s]gJi tgblle mb}a%téﬁmﬁeawm enfiSfala¥ R Br iVive- méhaas. Alsuakplel N Jour nal
0 i ol ogi ca

, 273, 1208 e co s according to
Che | meenti oG 1R ARSIbRS BnsxaTipia Moy CREO ot BhheAbia of urour <.t dour
il nesses an@iglogicahOhe migttyet998; 273, A2089+12084i on bet ween ti ssue factor TF
/| factor VIla and the devel opnent of various types of cancer has been
i ndi cated by T.Taniguchi and N R Lempbine in Bionmed. Health Res. (2000), 41
(Mol ecul ar Pahrsperraings agcordingte the inveatiosmay Birtheemomhbecsegdands of t he

formil a | Camé)ﬁe%rﬁ%@uﬁéuf?%rﬁé ﬂhe?féé éiﬁdlok 'El%@ﬁ'r‘ ﬁ%fja%té&é““ma” and

veteri nary di ci ne ticular treat - reventi on of

t hr ombggnbol | CC?'T@'ﬁ@%%@@ wmhsw ﬁaﬁm%éf@tm \A%@aﬁah%nevaarrmteﬁ
arteri oscl er Qarius tyﬁésmbéﬂhaﬁbééh@m@ate@@j TTanifedPehd, restenosis

e 20! OPNR M hEIAERShES. HELE Rkt ooy AL PIec IR R RRMSee TonorY
strokes basedf BancmabIGMGer),'B?eSQOrrpounds according to the invention are
al so enpl oyed for the

The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic ilinesses, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexia, angina
pectoris, restenosis after angioplasty, claudicatio intermittens, venous
thrombosis, pulmonary embolism, arterial thrombosis, myocardial
ischaemia, unstable angina and strokes based on thrombosis.

The compounds according to the invention are also employed for the
treatment or prophylaxis of atherosclerotic diseases, such as coronary
arterial disease, cerebral arterial disease or peripheral arterial disease.
The compounds are also employed in combination with other thrombolytic
agents in the case of myocardial infarction, furthermore for prophylaxis for
reocclusion after thrombolysis, percutaneous transiuminal angioplasty
(PTCA) and coronary bypass operations.

The compounds according to the invention are furthermore used for the
prevention of rethrombosis in microsurgery, furthermore as anticoagulants
in connection with artificial organs or in haemodialysis.

The compounds are furthermore used in the cleaning of catheters and
medical aids in vivo in patients, or as anticoagulants for the preservation of
blood, plasma and other blood products in vitro. The compounds according
to the invention are furthermore used for ilinesses in which blood
coagulation makes a crucial contribution to the course of the illness or
represents a source of secondary pathology, such as, for example, in
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treatnment or prophylaxis of atherosclerotic diseases, such as coronary

_arteri al cerebral arterial disease or perlpheral | sease.
The conpouhg)s(%zlm al so enpl oyed in conbi nati on with other ?rriﬁr@g@m?

agents in the case of myocardial infare6i-on, furthernore for prophyl axi s

for reocclusion after thronbol ysis, percutaneous translum nal angiopl asty

(PTCA) and coronary bypass operations. The conpounds according to the

i nvention are furthernore used for the prevention of rethronbosis in

m crosurgery, i C Bioty disordSRNeiidifg Wrthhtigrtifici al

organs or in 'g%gnbgﬁl{mﬁgn@?‘ﬁ%is ﬂﬁ%u%n'ﬁ ¥e furt her nor H%sed |tn t he

cl eani ng of é@@'l@éﬁ@*@sand nedical aids in vivo in patients, or as

anti coagul ants for the preservatlon of bl ood, plasma and ot her bl ood

products in 0. The ds acc rdin the in ntlon are

furt hegnor e YE&W t(gﬁtn]qq npﬁs% rlﬂ%goh‘ecB%fBBPH't’ DACTRAEG Y cruci al

contri but i ontHeninvbrtic are alsofermpleyed Imnesmbmatlonemresmers*.hra)nsbmwIlgf

secondary pa f EPOl/ 08130
-6 5 10 15 ZEB@éé)g%mgéHﬁgsnceChéyf g&rrb\{vastay S, &lgéﬁ‘%
di sorders, i aclivatprd-PAtmedified t-%rﬁtrentgbeae% or urpkimese. rTéwt mpomd& he

I 1l nesses de e | so
enpl oyed in ??grr?ﬁfqtogtﬂﬁ Iﬁ@%ﬂ&ot er @ﬁ?@gﬁgagﬁt@g éé@% g@ﬁ%bggﬁ;@gﬁﬁgs such

as, fopyexanf thei cher FH\?&%‘BBC%? HSRIR0g activator" t-PA nodified t-PA,
strept 09! EasPaﬁtﬁcwlamemwceTéwgnvenrtpcsundﬁanmmoadinmﬂsttaﬁidnhairt]h aspinitgi on are
given either.a er the other substances
ment i oned. P4} {”"[&ﬁ%f’?‘g‘?eé}t‘ég‘g‘f{?"znﬁe OQF' c{lﬁt@@? I't aneous adm ni stration
with aspiri nThercommimndscaqme&agﬁo thee inveatior aoé atdocusddin dambmatiom. The

comounds. ace gy bR olyBNBRLATYeRERIcH! (B b or P kR At 1

bl ood pl at el et onrsts Ich 1 nhibit
blood platelet aggregatlon

15
The invention relates to the compounds of the formula | and their salts and
to a process for the preparation of the compounds of the formula | accord-
ing to Claim 1 and their salts, characterised in that
20 . . . .
a) they are liberated from one of their functional derivatives by
treatment with a solvolysing and/or hydrogenalysing agent by
i) liberating an amidino group from their oxadiazole derivative or
25 oxazolidinone derivative by hydrogenolysis or solvolysis,
i) replacing a conventional amino-protecting group with hydrogen by
treatment with a solvolysing or hydrogenolysing agent or
liberating an amino group protected by a conventional protecting
30 group,
and/or
b) converting a base or acid of the formula | into one of its salts.
35

For all radicals which occur more than once, their meanings are
independent of one another.



bl ood pl.atel et aggregation. The invention relates to the conpounds of the
~formula | and their salts and to a process for the prepar?: @3’3 EJ 6he
conmpounds B0 9, vyl a | accor d- ing to daiml and t hei Y ,13
characterised in that a) they are |iberdted fromone of their functional
derivatives by treatment wth a sol vol ysing and/ or hydrogenol ysi ng agent
by i) liberating an am dino group fromtheir oxadi azole derivative or
oxazol i di none derivative by hydrogenolysis or solvolysis, ii) replacing a
conventional anino-protecting group with hydrogen by treatnment with a

sol vol ysi ng or hydrogenol ysi ng agent or |iberating an am no group protected
by a convent Abneué apddiadow] thg ragiaalhand parametens R;&]\dengreaabase or acid
of the formu Hedyisewhi ch occur nore
t han once, hgﬁlﬂr‘ednggﬁ?ﬁm% fgmwaslhgggoées%c?eﬁ@gslj dr?éé(gﬁgt her%e WO 02/ 10145
PCT/ EPQL/ 08130 7 5 10 15 20 25 30 35 Above and bel ow, the radicals and
parameters RThBfolfswWinGabbréviafonglafd assh:under the fornula I, unless
expressly stated otherw se. The foll owi ng abbreviations are used: Ac acetyl
BOC tert-butoxycarbonyl CBZ or Z benzyl oxycarbonyl DAPECI

N- ( 3- di net hylAgmi nopropad:etyl\l- et hyl carbodi i m de DCCl

di cycl ohexyl ?odi i m % 9 %bﬂgll f or mam de dppf
no

1,1 bIS(dI phenyl phosphi rocen Et et hyl
orZ  benzyloxycarbonyl

DAPECI N-(3-dimethylaminopropyl)-N-ethylcarbodiimide

DCCI dicyclohexylcarbodiimide
DMF dimethylformamide
dppf 1,1'-bis(diphenylphosphino)ferrocene
15 Et ethyl
Fmoc 9-fluoroenylmethoxycarbonyl
HOBt 1-hydroxybenzotriazole
Me methyl
HONSu N-hydroxysuccinimide
20 OBut tert-butyl ester
Oct octanoyl
OMe methyl ester
OEt ethyl ester
RT room temperature
o5 THF tetrahydrofuran
TFA trifluoroacetic acid
Trt trityl (triphenylmethyl).
The compounds of the formula | in which R is, for example, an amidino or
30 guanidino group, and these groups are substituted, are so-called prodrug
compounds. The unprotected compounds are readily liberated therefrom
in the organism by hydrolysis. Preference is given here to prodrug com-
pounds of the formula | in which, for example,
35 R is CH.NHCOA, CH,NHCOOA, CH,NH-Ar', C(=NH-OH)-NH,,

C(=NH-0-COA)-NH,, C(=NH-O-COAr)-NH,,
C(=NH)NH-COOA, C(=NH)NH-COA, C(=NH)NH-COO-Ar,



Frnoc 9-fl uoroenyl met hoxycar bonyl HOBt 1-hydroxybenzotriazole M nethyl

HONSu N- hydr oxysucci ni mide OBut tert-butyl ester COct oct nmet hyl
W&???}Pl“éster RT roomtenperature THE tetrahydrgpﬁﬁgﬂllwg%

ester

OEt

trifluoroacetic acid Trt trityl (tripheBylnmethyl). The conpounds of the

f or nul

a l

in which Ris, for exanple, an am dino or guanidino group,

t hese groups are substituted, are so-called prodrug conpounds. The

unprot ected conpounds are readily liberated therefrom
hydrol ysi s.
| in which,

for exanple, Ris CH2NHCOA, CH2NHCOOA, CH2NH Ar ',

C(=NHOH) - NH2, O =NHNBCteNH)NHRC OQAnINHEC G NSO OAL( =NH) NH- CO0A,
C(=NH) NH- COA, C(=NH) NH- COO- Ar, WD 02/ 10145 PCT/ EPO1/ 08130 -8

C(=NH) NH- COO Ar', NH C( NH)NH—COOA NHC( =NH) NH COOAr,  NHC( =NH) NH- COQAr
N0 {~". 0 or &10 15 20 25{ECHSN)r an am no group which is

N, O
prot ec
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35

ém no- protec /th
or N——<
HN—{ '
o) CH,

or an amino group which is protected by a conventional amino-protecting
group, and the other radicals in the compounds of the formula | have the
meanings indicated in Claim 1.

R is preferably C(=NH)NH,, C(=NH-OH)-NH; or 5-methyl-1,2 4-oxadiazol-
3-yl, N-methoxycarbonylamidino, N-ethoxycarbonylamidino, N-(2,2,2-
trichloroethoxycarbonyl)amidino, N-ethylthiocarbonylamidino, N-benzyl-
oxycarbonylamidino, N-phenoxycarbonylamidino, N-(4-fluorophenoxy-
carbonyl)amidino, N-(4-methoxyphenylthiocarbonyl)amidine, N-[CH3;CO-O-
CH(CH5)-O-COJ-amidine = N-acetoxyethoxycarbonylamidine, N-ethoxy-
carbonyloxyamidine, N-(N,N-diethylaminoethoxycarbonyl)amidino, N-[(1-
methylpiperidin-4-ylyoxycarbonyl]lamidino or N-[(pyridin-2-yl)ethoxy-
carbonyllamidino, where amidino is particularly preferred.

R is particularly preferably in the meta-position of the phenyl ring.

R' is preferably, for example, benzyl, methyl, ethy!, propyl, butyl, isopropyl,
isobutyl, sec-butyl, pentyl, pent-3-yl, cyclohexylmethyl, 4-fluorobenzyl,
ethoxycarbonylmethyl, ethoxycarbonylethyl, (1-methyltetrazol-5-yl)ethyl,
methoxyethyl, methoxymethyl or methoxybuty!.

R? is preferably, for example, phenyl which is monosubstituted by SO,NH:
or SO.Me.

A is H or alkyl, where alkyl is unbranched (linear), branched or cyclic and
has 1 to 20, preferably 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms. A is
preferably methyl, furthermore ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-,
1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-

and

in the organi sm by
Pref er encg(iNHmmfmotgeAe NPI- g(ﬂqll_)mc(oooppounds of the formula

5



group, and t
meani ngs in
5- et hyl W
N- et hoxycarb
N- et hyl t hi oc
N- phenoxycar
N- (4- met hoxy
N- acet oxyet h
N-(N, N-dieth
nmet hyl pi peri
car bonyl ] am
particularly
prefergbly,

| sobutyl, se
et hoxycar bon
met hoxyet hyl
phenyl which
wher e al kyl

preferably 1
nethylﬂofurt
or tert-buty
1,2- or 2,2-

02/ 10145 PCTIEMBIP

1,3-, 2, 2-,
- met hyl propy
furthernore
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he other radicals in the conpounds of the fornmula I have the

icated in daiml. Ris preferably C(=NH) NH2, = - NH2 or
,%—’Wiﬁ’di azol - 3-yl, N nethoxycarbonyl am di no, P%(”ﬁ”(ﬁ/%o
onyl am di no, N-(2,2,2- trieBRl-oroethoxycarbonyl)am di no,
ar bonyl am di no, N-benzyl - oxycarbonyl am di no,
bonyl am di no, N-(4-fluorophenoxy- carbonyl)am dino,
phenyl t hi ocar bonyl ) am di ne, N-[CH3CO 0- CH(CH3)-O CJ -ani di ne
X r bonyl,am dj ne, e XVs ~Cal ] 1 dine,
EURBED Ol Bond i avan 5 R perammethABLE " or 2-
dinylbityl, )l eathiylat-musthypaopydj hethyi-2Nethugpriagiyh-121,2+ ped 123y -
e S
ROy PhBbY, RSB rtBrdf oPe Pt melS 11 1
f\ds V@%ﬁ%ﬂt@}“%h’rﬁrﬁ‘?rahﬁ“ﬂﬂr aligrt H?V‘,ngp“r'éﬁ-‘;ﬂrt?mbéims,, I sopropyl,

n‘@@lﬁ’* f bpy- | g ydomery1y sec-Bufyl, uefobenzyl
Eféwiaﬁh(, et I%ﬁ?gg?goﬂgl beSFE;W( 1- r?rét hyl t%%/r%czgluiylﬂ- yl) et hyl,
,u&th%ergtr}ﬁ?‘ly'or net hoxybutyl . R2 is preferably, for exanple,
Alis funtimersmdref far exaethpby, cyeRidrBpy|30yclob @Y Mgclopeniyli s H or al kyl

b?ggﬂg{ﬁ%?i&ggloégb&?ar) branched or cyclic and has 1 to 20,

) 8, 9 or 10 carbon atons. Ais preferably
hernore ethyl, propyl, isopropyl, butyl, isobutyl, sec- butyl

by isf AKyIN@HERE 81Kk3) %%ﬁlﬁ?h&ﬁed firnea?y, bPancheEd il e hals 4-

di net @%&roR}/I , 1-et% pgopy , hexyl, 1- . 2-°, 3- or 4 WO
reply. b 3 3¢, Pr626 5P Garben sty Apsmrgierallyr. | 1, 2.,

ﬁ'le'ﬁhylpfurﬂ}eiigdi'érethﬁyly,|mubyll, isofrcipyl, Butyl?tiibﬂlhylt Séc_;—bllt)ﬁbrlw -1 I

- :2- r : % Or - Lt opyl ,

IsrsPuRLthertbrealsh pRRW 11 27 pE ety 11 a7 25t

dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,

1,2-,1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-

methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropy!,

furthermore preferably, for example, trifluoromethyl.

A' is particularly preferably alkyl having 1-6 carbon atoms, preferably

methyl, ethyl, propyl, isopropy!, butyl, isobutyl, sec-butyl, tert-butyl, penty|

or hexyl.

A' is furthermore, for example, cyclopenty! or cyclohexyl.

A' is very particularly preferably alkyl having 1-6 carbon atoms, preferably

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl

or hexyl.

Hal is preferably F, C! or Br, but also I.

Ar is phenyl or naphthyl which is unsubstituted or monosubstituted,
disubstituted or trisubstituted by A', OH, OA', NH,, NHA', NA';, NO,, CF5,
CN, Hal, NHCOA, COOA, CONH,, CONHA', CONA';, SA, SOA, SO-A,
SO,NH,;, SO;NHA' or SO,NA',.

Preferred substituents for phenyl or naphthyl are, for example, methyl,
ethyl, propyl, butyl, OH, methoxy, ethoxy, propoxy, butoxy, amino, methyl-
amino, dimethylamino, ethylamino, diethylamino, nitro, trifluoromethyl,
fluorine, chlorine, acetamido, methoxycarbonyl, ethoxycarbonyl, amino-



Ais very particul arly preferably H or alkyl having 1-6 carbon atons,

preferably neth ethyl, propyl, isopropyl, butyl, isobut e gutyl
tert- buty , ﬁ?@l or hexyl. A is furthernore, for exainéTm8§y&8 QOpyI
cycl obutyl, cyclopentyl, cycl ohexyl owﬂlycloheptyl A is alkyl, where
al kyl is unbr anched (l'inear), branched or cyclic and has 1 to 10,

preferably 1, 2, 3, 4, 5, 6, 7 or 8 carbon atons. A is preferably nethyl,
furthernore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or

E)rer t2 gut )d/: ne{:%@?)ﬂ?lr gﬂ fgn%h%ﬂﬂfﬁﬁﬁéu\f&n%m%’o Qfﬁs%g\%}‘r{ @b‘téfrjopyljsui]fond !
4- et hyl pent ginjdal bLlin$quqnéando;L egt-| utylmfonanmdo derthugylamieesyionytyl , 1- or
2-ethyl b.“ty'ﬂlrrﬂétﬂflgﬁ‘foﬁar}ﬂgét Eglre@glgawénarﬁrd%t Efs&boxgr maﬂww 1,1,2- or

1,2,2-trinmet pro referab
triflugronet fP s4pbony], phanyamineGArapnyl, praivE raepipyl gnzedy Meviswony bon

at ons, prefemaphynym@fdnyu et hyl , propyl |sopropyl but yl , |sobutyl

b |, bu I h I
cyol opentyl B ISRt By iErelraby. (L AR, ol AT ERB s Bl LS g
1-6 carbon awbmh is pmmicmmlstigutedr’eylﬁﬂ)sz 190.CHby; Bpgtine ios afkoxpysyctoas,yl |

| sobutyl, se t tyl, pentyl or hexyl. Hal is preferably F, C
or Br, but a so %}ﬂpke rﬁé{hoﬁgnyl or naphthyl which is unsubstituted or
nonosubstituted, disubstituted or trisubstituted by A", OH ON, NH2, NHA',

NA 2, . CRd.is (Z@Ll FAk, w%ﬂ@%s &@%ab bP2, Q@BJW'\ is aSQUfinad aBhve SOA,
S02A, SOZNI—% )—TX\% fS Pr eI‘R/Ered S sl;] | t uentbs Eﬁ? phenyl or
napht hyl are! e%Pa’é'f(’H PEe eﬁ%@‘i"ﬁl'ls giv 8‘%9 tigyled Of ¢ hoxy,

et hoxy, propmonostibstitnied, aisubstituted by trisustituted byrfhabhylbaandﬁ@r chdbtipé.am no,
di ethyl am no, nitro, trifluoromethyl, fluorine, chlorine, acetam do,

nmet hoxycar bonyl , et hoxycarbonyl, am no WO 02/ 10145 PCT/ EP0O1/08130 -10 5 10
15 20 %g Y is preferably, for example, methoxycarbonyl, ethoxycarbonyl or 1-methyl-

tetrazol-5-yl.
In X, n is preferably, for example, 1 or 2.

Het is preferably, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothia-
zolyl, 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-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-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-,
2-, 4- or 5-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-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-
isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazo-
linyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl,
furthermore preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-
benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl.

20

25

30

35

The heterocyclic radicals may also be partially or fully hydrogenated.



30 35 carbonyl, sulfonam do, nethylsul fonam do, ethylsulfonam do,

. propyl sul f%wziré\m%? but yl sul fonam do, tert-butyl sul fonangﬁfiz%l,agom

tert-butyl onyl, di et hyl sul fonam do, phenyl sulf carboxyl
di met hyl am no- car bonyl, phenylan1nocafbbﬂyl acetyl, propionyl, benzoyl,
met hyl sui fonyl or phenylsulfonyl Ar is partlcularly preferably, for
exanpl e, unsubstituted phenyl or phenyl which is nonosubstituted by
SO2NH2, SCQC}B fluorine or al koxy, such as, for exanple, nethoxy. Ar' is

pgﬂ_?z:ul ar pp‘gfé%éﬂl%ss f‘?%ﬁ’?\@t élséeérilgzz’i% g/vﬁygrdaé ! unsubg Elﬂ{?gld tgave. very

nmonosubst i t udinydrails uBst-Bt ar Bdup, tetrabm@rg 21 ot Sdfusyl, ﬂlaadllop(ﬁ'@na‘ﬂrdl,or

chlorine. Y g @F&‘-QQBP ya-tﬁ.eﬁylezam.h%rdml hgxxsarboayls- ?Frbl%@@f bonyl or
1-nmethyl - tetrazol -5- nls&y? SPyéfor exa or,2. Het is
[o]

prefergbly, fbwdeAny e ‘32 '409" PPy _pcyﬁrogqmymgtrah&droo}
3-pyrrolyl, :12- Or2-’4r|nﬂdamy|52 |3ditgd-y4, -21-3-, 34, oA=5- pyra!iomrtet’rahydro-Z- 4-

5- | -
0 S oxazol | 3oy foylzoi| PRSI 2, A oSl Do
furthernore pyéroet-ab2y -3-] -4-, 351 0ri -@zpyr+dyl,,1 2-, Bror-bpiperidinyd, 2+; B+ oaﬂal -1-,
- 3- 5-yl t . R -2-

% or ooyl agﬂqrp@énrgn tsgéﬂfd}]oyi 4]? gpdﬁéﬁgl' f}g{)h;o%an I 1 édhdxanz

1,2, 4-t i adi drd- é-ylohexa$ty¢ro 13, -@ erﬁpaadazﬂavL hexahydrg: 1);1 -2-3=4-§¥ -B=

gyrl daZh”%" I p?bfrhﬁ:ﬁh yho, 21'or 32p|pe3321n)4 1 2534 t@traﬁydr?)-wd‘zﬂ y8- -4- -81
i soi ndol y

7-benzopyr az#l yl'7 °Z'8'qi“""°|¥ 12’ ‘Pfﬁ'"af'g o% "érfy'|4 -, -64, -E}-Qr '8'6 or
7- benzi soxazsoguinalyl, 24-3-, 5, 6 OF- an8-73 4hﬂhydrbkﬁm—behzb 51 4—0,xaz§rnyl 5-, 6- or

g_ beg_m sothi f}.ﬁ'@{éfhore Ipr?f@ralblf}?g‘:? Fneiﬁﬂgﬁéa|ogy&h§qﬂ@géﬁéﬁg{@n&dﬁ% 3_ 4
5

ul n
- BT ophgnauzraoeﬁhyganedzoxyphenylgss 4- ethylmedwxwhqovhasz(dlﬂuw 5- or
6- qui ”393' ' ”)Heth%ene@ y)'éhengr 2 ?7d| HdrébeHZoR 3R %5-lors- P‘QZC% EQ’Joxo furthernore

preferably 1 |ox enzodi oxan- 6-
benzot hi adi af8thyl ﬁpﬁpnmlrgrzalherea%‘@{!&(‘aa?ﬁl %&/ 1:I5 b%@’@f%’r‘%‘cycl i c

radi cal s miY6abBO7 bB fm@némrb)preferébly|2(3JMWdPGl@QﬁcﬁdranWbﬂ2/31@|h95ro-
PCT/ EPO1/ Oglﬁ-oxofuranyﬁ

20
Het is unsubstituted or monosubstituted, disubstituted or trisubstituted, for

example, by methyl, methoxy, amino, methylamino, dimethylamino, nitro,
cyano, fluorine, chlorine, acetamido, methylsulfonylamino, methoxy-
carbonyl, aminocarbonyl, acetyl, aminosulfonyl, methylsulfonyl and/or
25 carbonyl oxygen.
Het is particularly preferably, for example, furyl, thienyl, thiazolyl,
imidazolyl, 2,1,3-benzothiadiazolyl, oxazolyl, pyridyl, indolyl, 1-methy|-
piperidinyl, piperidinyl or pyrrolidinyl, very particularly preferably pyridyl,

30 1-methylpiperidin-4-yl or piperidin-4-yl.

Accordingly, the invention relates in particular to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to li, which conform to the
formula | and in which the radicals not designated in greater detail have
the meaning indicated under the formula I, but in which

35



10 15 20 25 30 35 Het can thus, for exanple, also be 2,3-dihydro-2-, -3-,
-4- or -5-fur 5- di hydro- 2- -3-, -4- or 5-furyl or
-3-furyl, Ogﬁﬂlﬁﬁolan 4-yl , tetrahydro-2- or -3- thlenyI$C§H%8Q@ﬂ%ﬁro-l -,
-2-, -3-, -4- or -5- pyrronI 2,5- dihythe-1 -, -2-, -3-, -4- or

-5- pyrronI 1-, 2- or 3-pyrro|idiny|, tetrahydro-l-, -2- or

4- |n1dazolyl 2,3-di hydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-
-3- or -4- pyrazolyl, 1, 4-di hydro-1-, -2-, -3- or -4-pyridyl,

3,4-tetra- hydro -, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or

>
e 1675 B 4 EREAPRAY RS ﬁquosu@*’{%?éb?yra”y'

4-pyridazi nyl, hexahydro-éi or convé’ﬁtldeaI aﬁnn&mtabﬁh@groupl
3-pi perazinyl, 1,2,3,4-tetrahydro-1- , -7 or

-8-quigolyl, 1,2, 3,4-tetrahydro-1-, _2- -3-, -4-, -5-, -6-, -7- or -8-
i soqui nol yl , 2-, 3-, 5-, 6-, 7- or 8- 3 4- |hy(No 2H-benzo 1, 4- oxazi nyl ,

1-
1
4-
1,

furthermore preferably 2, 3{ -l(gnedl oxy 0’3 4- et hyl enedi oxy-
phenyl, 2, 3- ethylenedloxyphen I Ayl enedioxyphenyl, 3, 4-(difl uoro-
met hyl enedl oxy) phenyl, 2, 3-d benzofuran- - or 6-yl, 2,3-(2-oxo-

nmet hyl enedi oxy) phenyl or alternati(yvely 3, 4-di hydr@HgH—l 5- benzod| oxepi n- 6-
or -7-yl, furthernDre preferably 2, 3-di hydrobenzofuranyl or 2, 3-di hydro-
2- oxof panyl IS unsubstitut ed or nonosubstituted, di substitut ed or

trisubstituted for exanp| e, met hyl , met hox am no, et hYI am no,
di et hyl ami nt! ni t Ro, cya'ﬁch(T' IJBTNW@W'H‘PW B1ayraiso E@éﬂ%‘ﬂ‘?ﬁi@su ted by

met hyl sul f onyl ani no, net ho ofcé‘gpﬂ%(ﬁnorﬁg‘gﬂﬁﬁé‘ mlngﬁe‘ﬁs, s particularly

am nosul fonyl , nethylsulfo nyl— oxygen

preferably, for exanple, furyI t hi enyl thlazolyl i m dazol yl,

2,1, 3- benzot hi adi azol yl , oxazolyl, pyrldyl 1- et hyl - piperidinyl,
piperlaknyl or yrrolidiny{ VENY parti cul ferably pyridyl,

1- met hytpi peridi n-4-yl or pipgrid¥n- 4-gl Acc eg, t he i nvention
relates in particular to the unds®of t he rnula | in which at | east

one of the said radicals has one @ the preferredCnganl ngs i ndi cated
above. Some preferred groups of conpounds may be

R is unbranched, branched or cyclic alkyl having 1-8
carbon atoms, in which one CH, group may be replaced

20 by O, oris Ar, Ar' or X;
inlc R is -C(=NH)-NH,, which may also be monosubstituted by

OH or a conventional amino-protecting group,

25
N.
{\(/N‘o ~¢"o
HN or N:'<
0] CH,

30 R is unbranched, branched or cyclic alkyl having 1-8

carbon atoms, in which one CH, group may be replaced

by O, oris Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO.A,

SO;NHA, CF3;, COOA, CH;NHA, CN or OA;
35



expressed by the follow ng sub-fornulae la to Ii, which conformto t
formula | and in which the radicals not designated in gr

the meani n§9Q

PCT/ EPO1/ 08130

N, 0 Ne=(

CH3 |,

RHPMU3t ed under the formula I, but in which 3@5%}’%@@

he
have

-12 510 15 inla R |s-1-$( =NH) - NH2, which may al so be
nonosubstituted by OH or a conventional am no-protecting group, HNd O or

inlb Ris -C(=NH)-NH2, which nay al so be

nonosubstituted by OH or a conventional am no-protecting group, or

20 25 30 Rl jpsigunbranched, jshnppachedH
atons, in which one CH2 group rrag/ﬂgewﬂjlyaced b , Or is

Aro

lc Ris -C(=NH)-NH2, whi chwhigh maxsals@doermmgaubstitutﬂdd@y@ﬁ

convent i onal

am no- pr ot ect
unbranched, branched or cy

F’f?@ﬁs"fé@p@év%ﬁ@'ﬁz)aa%an0§b598?ﬁMA§%

CH2 grgup may be repl aced’ OCOO(CHy)mHet, COO-(CHa)m-Het, CO-C(A)-R®,

10

15

20

25

30

35

inle

R3

R

R1

COOA, COSA, COSAr, COOAr, COOAr, COA, COAr,
COAr' or by a conventional amino-protecting group,

{ /N‘o {\(/N‘O
Ip e

or
0 CH, ’

is unbranched, branched or cyclic alkyl having 1-8
carbon atoms, in which one CH, group may be replaced
by O, or is Ar, Ar' or X,

is phenyl which is monosubstituted by SA, SOA, SO-A,
SO:NHA, CF; COOA, CH,NHA, CN or OA,

is -CCl; or -O(C=0)A;

is -NH-C(=NH)-NH, -CO-N=C(NHy),, -C(=NH)-NH,
which may aiso be monosubstituted by OH, O-COA,
O-COAr, OCOOA, OCOO(CH,)nN(A),, COO(CH:)nN(A)2,
OCOO(CH;)mHet, COO-(CH,)m-Het, CO-C(A),-R’,
COOA, COSA, COSAr, COOAr, COOAr, COA, COAr,
COAr or by a conventional amino-protecting group,

N, {~_N-
{\(/ 0) or \(/_ O
HN N
O CH, ’

is unbranched, branched or cyclic alkyl having 1-8
carbon atoms, in which one CH, group may be replaced
by O, or is Ar, Ar' or X,

is phenyl which is monosubstituted by SA, SOA, SO.A,
SO2NHA, CF3, COOA, CH:NHA, CN or OA,

is -CCls or ~-O(C=0)A,

C@OCNBCKNHJQ&XG(&NI-R =NjH,,car bon

CH3"
r X; in

is
ich one



by 0, or-is Ar, Ar' or X, R2 is phenyl which is nonosubstituted by SA SOA,
SOPA, SCPNHA  CF3, COOA, CH2NHA, CN or QA; 35 WD 02/ 1014 CE@()EE%‘? 08130
213 5 10 | WOWBMSS NH C(=NH) - NH2, - CO N=C(NH2) 2, - ch may
al so be nonosubstituted by OH O COA -1 €OAr, OCOOA OCOO(CHZ) N( A) 2,
COO(CH2) "N(A) 2, OCOQ(CH2)mHet, COO (CH2)m Het, CO C(A)2-R3, COOA, CCSA,
COSAr, COQAr, COOAr', COA, COAr, COAr' or by a conventional

am no-protecting group, or {~N,O N= CH3'" 15 20 25 30 35 R is unbranched,
branched or cycllc | kyl hav car, group
may be repl aced byPO or i|gsd @yﬂwﬁ’m s @%ﬂ&gﬁtﬁf@d %'1 H\Oﬂ@mﬁqﬁstﬁﬂfed%"f
monosubstituted by SA  SOM, GdeKFs, Helzwrﬁ NG com CH2NHA, CN or OA, R3
is -CCl 3 or -O(C—O)A |nIeR|s-NH-C( =NH) - NH2, - CO N=C( NH2) 2,

C(NH) NH2 |c a L Rd s Q=R O COAr
R o@@?eﬁ@“#@?x GRS et
COC(A§2 R PO CORA PRBAMapaRd be AOPSSUDSIA0A POH, OGBA, or by a
convent | Onal am no- pr ot eCtl ng %{OUp, x
OAr, OCO0 OCOO(CHz)nN(A)z, COO(CHz)nN(A)z,
OCOO(CH3)mHet, COO-(CH,)m-Het, CO-C(A)z-
COOA, COSA. COSAr, COOAr, COOAr. GOA. GOAT,

COAr' or by a conventional amino-protecting group,

N.
{\(/N‘O {\(/ O
HN N=

10

or
0] CH, '

15 R is unbranched, branched or cyclic alkyl having 1-8

carbon atoms, in which one CH, group may be replaced
by O, or is Ar, Ar' or X,

R? is phenyl which is monosubstituted by SA, SOA, SO.A,
SO.NHA, CF3;, COOA, CHaNHA, CN or OA,

R? is -CCl; or -O(C=0)A,

Ar is phenyl which is unsubstituted or monosubstituted by
A, OA, CF3, Hal or SO;NH, ,

Ar' is benzyl which is unsubstituted or monosubstituted,
disubstituted or trisubstituted by fluorine;

20

25
inlg R is -NH-C(=NH)-NH,, -CO-N=C(NH,), -C(=NH)-NH,,

which may also be monosubstituted by OH, O-COA,
O-COAr, OCOOA, OCOO(CH,)nN(A)2, COO(CH,)nN(A)2,

30 OCOO(CH,)mHet, COO-(CH,)m-Het, CO-C(A)-R?,
COOA, COSA, COSAr, COOAr, COOAr', COA, COAr,
COAr' or by a conventional amino-protecting group,
{\(«N*o {\(N‘O

35 HN or N=

0] CH, °



HN- 4 or. N==~ 0 CH3 R is unbranched, branched or cyclic al kyl having 1-8
carbon at vonl i ch one CH2 group nay be replaced by ' , Ar

or X, R2 ?@Bpﬂﬁéﬁvy’lmm ch is nmonosubstituted by SA SOA, 3851@5’0%@5 , ,
COOA, CH2NHA, CN or OA, R3 is -CC 3 or 13(C=0 A, WD 02/ 10145 PCT/ EPO1/ 08130
-14 Ar is phenyl which is unsubstituted or nonosubstituted by A, OA CF3,
Hal or SO2NH2 ; 5 10 in If Ris -NH C(=NH)-NH2, -CO N=C(NH2)2, -C(=NH)-NH2,
whi ch may al so be nonosubstituted by OH O COA, 0-CQAr,

00O CH2) , , N(A) 2i @oqwzmewaqcmmmm CRORIYCHRYGHEB.

CO C(A) 2-R3, COOA COOAr };gm@m dey
conventi onal ani no- pr ot ectqq{eoﬁla@)‘?ms '{’U’m‘@ ong& gpumﬂgg bgrepiaced ~ N, o

N4 CH3 ' R is unbranched,bypOabekedr, &r oyX) i c al kyl having 1-8 carbon

ol i oh o012 9B RE Nl TS SO 80 Lk

CH2NHA, CN or QA, SO.NHA, CF3, COOA, CH;NHA, CN or OA,
R® is -CCl; or -O(C=0)A,
Ar is phenyl which is unsubstituted or monosubstituted by
A, OA, CF3, Hal or SO;NH; ,
10 Ar' is benzyl which is unsubstituted or monosubstituted,

disubstituted or trisubstituted by fluorine,

A and A' are each, independently of one another, H or
unbranched, branched or cyclic alkyl having 1-8 carbon
atoms;

B i R is -NH-C(=NH)-NHz, -CO-N=C(NHa),, -C(=NH)-NH,,

which may also be monosubstituted by OH, O-COA,
O-COAr, OCOOA, OCOO(CH,)nN(A)2, COO(CH2)aN(A)2,
OCOO(CHa)nHet, COO~(CH,)m-Het, CO-C(A)-R’,
20 COOA, COSA, COSAr, COOAr, COOATr', COA, COAr,
COAr' or by a conventional amino-protecting group,
N
{ /N‘ {~¢ 0
0
\HE or \{,—
o5 o) CH, ’
R’ is unbranched, branched or cyclic alkyl having 1-8

carbon atoms, in which one CH, group may be replaced
by O, or is Ar, Ar' or X,

R? is phenyl which is monosubstituted by SA, SOA, SO2A,
80 SO:NHA, CFs, COOA, CH,NHA, CN or OA
R® is -CCl; or -O(C=0)A,
Ar is pheny! which is unsubstituted or monosubstituted by
A, OA, CF3, Hal or SO;NH, ,
35 Ar' is benzyl which is unsubstituted or monosubstituted,

disubstituted or trisubstituted by fluorine,



R3 i,s -CC13 or -Q(C-OA, Ar is phenyl which is unsubstituted or

m)nosubstl A OA CF3, Hal or SO02NH2, Ar' is ben ds
unsubsti t \R@d)%a?ﬂﬁonosubst ituted, disubstituted or trisu st [ tut'ﬁ;g3

fluorine; inlg Ris -NH C(=NH)-NH2, ~38N=C(NH2)2, - C(=NH)-NH2, WhICh may
al so be nonosubstituted by OH O COA, O COAr, OCOOA, OCOQ(CH2)"N(A) 2,
COQ(CH2) r, N(A) 2, OCOQ( CH2) nHet , COO(CHZ)mHet, CO C(A) 2-R3, COOA, COsA,
COSAr, COOAr, COOAr', COA, COAr or by a conventi onal

ani no- prot ecting P, { j n IQ s%'i’ur‘é%d Br afematidhétrctydfe 02/ 10145
PCT/ EPO1/ 08130 9@8@ 1‘% 2’3’0 @ s .unbr anched, brygtéched or

cyclic al kyl having 1-8 (?nﬂaﬂq‘orv@leﬁﬂméne CH2 group may be
replaced by 0, or is Ar, Ar or X R2 is phenyl which is nonosubstituted

by SA SO, SGRA, RSO2NHA, is Gi,NIPORM, NFIEDAer GN,RACRIOARS i s - CC13 or
- C=0xA, Ar'ﬁlqg phenyl vvmlcs:h%i?zs Uhsulfstitut ed or-monosubstitut ed by A OA

CF3, | or S2NH2 , Ar' i-(bN)yNHywhith nayualsa et monosuebsiituted by

nonosubstituted, disubstiiuted t st A and A" are

each, |ndependently of one B'n&ﬁzg @@52 tﬁlm@g,h@ﬁdée@ﬂaﬂi@\ Yor cyclic

al kyl having 1-8 ¢arbon  ¢o0(CH,)N(A), OCOO(CH)nHet, COO-(CHp)nrHet,
CO-C(A),-R®, COOA, COSA, COSAr, COOAr, COOAY',

10 COA, COAr, COAr or by a conventional amino-

protecting group,

N.
HN N=

or
15 o) CH, '

R is unbranched, branched or cyclic alkyl having 1-8
carbon atoms, in which one CH, group may be replaced
by O, oris Ar, Ar' or X,
R? is pheny!l which is monosubstituted by SA, SOA, SO2A,
SO;NHA, CF;, COOA, CH2NHA, CN or OA,
R’ is -CCls or -O(C=0)A,
Ar is phenyl which is unsubstituted or monosubstituted by
A, OA, CF3, Hal or SO;NH;
o5 Ar is benzyl which is unsubstituted or monosubstituted,
disubstituted or trisubstituted by fluorine,
Het is a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms,

20

30 and pharmaceutically tolerated salts and solvates thereof.

The compounds of the formula | and also the starting materials for the

preparation are, in addition, prepared by methods known per se, as

described in the literature (for example in the standard works, such as

a5 Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can



atonms; in lh Ris -NHC(=NH)-NH2, -CO N=C(NH2)2, -C(=NH)-NH2, which may
al so be nonosubstituted by OH, OCOA O COAr, OCOA, O/}@QWNSA)Z
COQ( CH2) , NWB 8108500 CH2) nHet , COO- (CH2) m Het, CO- C(A) 2- RECT.

COSAr, COOAr, COOAr', COA, COAr, COAr- 10 by a conventi onal

am no-prot ecti ng group, HN 4 or N---~ 0 CH3 , Rl is unbranched, branched
or cyclic alkyl having 1-8 carbon atons, in which one CH2 group may be
repl aced by O, or is Ar, Ar' or X, R2 is phenyl which is m)nosubstituted
by SA, SQA S SO2NHA -CCl13 o

Ot oy A 3156 Hiigte e o vtia U B KBRWDrP o Dl 8t Dol o by A OA
CF3i Hal or fGedNbBedMere irsgieatarydetaiti ch is unsubstituted or
nonosubstituted, disubstituted or trisubstituted by fluorine, WO 02/10145
PCT/ EPO1/ 08130 -16 Het is a nonocyclic saturated or aromati c heterocycle
havi n?fbi to U desitad/ the sladingmatesialpcars alsp Q@fcsme{stanuaﬁw o fRat thegrane2,

CHZNHCOA or GhRNbleE#ront He N il qciht'?ﬁéte e A Peﬂé bstituted by
OH, O COA, 0 O2). CHZj

- CH2) mHet ,
COO (CH2) m H@‘anef@%fgﬁlm th coow . COA, COAr,
COAr' or by a conventional am no-

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

10

Preferred starting materials for the solvolyis or hydrogenolysis are those
which conform to the formula I, but contain corresponding protected amino
and/or hydroxy!| groups instead of one or more free amino and/or hydroxy!
groups, preferably those which carry an amino-protecting group instead of
an H atom bonded to an N atom, in particular those which carry an R'-N
group, in which R' is an amino-protecting group, instead of an HN group,
and/or those which carry an hydroxyl-protecting group instead of the H
atom of an hydroxyl group, for example those which conform to the formula
I, but carry a -COOR” group, in which R” is an hydroxyl-protecting group,
instead of a -COOH group.

15

20

Preferred starting materials are also the oxadiazole derivatives which can
o5 be converted into the corresponding amidino compounds.

The liberation of the amidino group from its oxadiazole derivative can be
carried out, for example, by treatment with hydrogen in the presence of a
catalyst (for example water-moist Raney nickel). Suitable solvents are
those indicated below, in particular alcohols, such as methanol or ethanol,
organic acids, such as acetic acid or propionic acid, or mixtures thereof.
The hydrogenolysis is generally carried out at temperatures between
about 0 and 100° and pressures between about 1 and 200 bar, preferably
at 20-30° (room temperature) and 1-10 bar.

30

35



protecting group, {-NIO {~NO HN-"\ or NO CH3 ' Rl is unbranched, branched

or cyclic Kyl ving 1-8 carbon atons, in which one CH be
repl aced @)’)@mg‘& is Ar, Ar' or X, R2 is phenyl which is%ﬁgﬁéggﬁ%@t ut ed
by SA, SOA, S02A, S02NHA, CF3, COOA, -GHNHA, CN or OA, R3 is -CCl13 or
-COA, Ar is phenyl which is unsubstituted or nonosubstituted by A, QOA,
CF3, Hal or SO2NH2 , Ar' is benzyl which is unsubstituted or
nonosubstituted, disubstituted or trisubstituted by fluorine, is a

Het
mons. Cand phab paedeBle SRS R IRl L b AmAR bl fedutloh f e Eang; °
conpounds of compotindswith hydsexylamine anereadiioniwith raesgeng. sialkyl ¢ he

preparation ga®onkfe, ¥ffHrbfdmatdd, N N'-BErddnyIdRimMad S0l BB anfigdrids.
described in the literature (for exanple I'n the standard worksS, such as

HoubengWeyl, Methoden der organi schen Chenie [Methods of Organic
Cheni stry], fHoakolfossitle Ver & plurafyusft-gidiehlicaltar diferanecipretastetbamimact i on

diti whi k fable, f th i d ' . Us WO
021 10145 PoTPRaR PYSOT SRRl 1e aaft othamBlelflea BRI, of “vart ant s
whi ch are knmatenadr If slke photectmggrantps presentaredifieremt fnomyopaectrdet ai | . | f

desired, thetlﬁg{rﬁr{iﬁgnfgggg%ggg Be%?%v%ldsﬁ[)g?e&ﬁ\y din situ so that they are

not i sol ated Fon mxture, Instead are i medi ately
convert16d further into the conpounds of the fornula I.

The term “amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group
against chemical reactions, but which are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size is furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular,
alkoxycarbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups.
Examples of such acyl groups are alkanoyl, such as acetyl, propionyl and
butyryl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and
toluyl; aryloxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxy-
carbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC (tert-butoxy-
carbonyl) and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ
("carbobenzoxy"), 4-methoxybenzyloxycarbonyl and FMOC; and aryl-
sulfonyl, such as Mir. Preferred amino-protecting groups are BOC and Mtr,
furthermore CBZ, Fmoc, benzyl and acety!.

15

20

25

30

The compounds of the formuia | are liberated from their functional
derivatives — depending on the protecting group used - for example using
strong acids, advantageously using TFA or perchloric acid, but also using
other strong inorganic acids, such as hydrochloric acid or sulfuric acid,
strong organic carboxylic acids, such as trichloroacetic acid, or sulfonic

35



Compounds of the fornmula | can preferably be obtained by liberating

conpounds W‘ (i%t@ljssor mula | fromone of their functional d%?r)ﬁﬁ%y&ﬁ 0 by

treatment Wd ol vol ysi ng or hydrogenol ysing agent. Preferred starting
materials for the solvolyis or hydrogenfysis are those which conformto
the formula I, but contain corresponding protected am no and/or hydroxyl
groups instead of one or nore free am no and/or hydroxyl groups,
preferably those which carry an am no-protecting group instead of an H

at om bonded E&dQHSL%r%Qanﬁ%h&adrt#-%lbéﬁeém ﬁ%&‘@g???&?éﬁ\l&% &Fady 9roup,
in which R 'S ah am no-protecting group, instead o n group, and/or
those whi ch sdditignahinaitcalvant ippeseible, Ryt isreatplwvays Bagessary huiteblat om of an
LY Sopghe dateas R sy oth Eraiard bonyioaeh |
o 5~ oo PG SPPRFBPLE A B R & iPkaris, SRS SRz of o

deri vat idvesTWle‘?,rhalagler)dled Wﬂm&rbﬂk\% {mmhtdsedicblbr@rspﬂmdienmrmérdio:ne
conpounas. | (0} ! S 20l e

dor vative capoBtdh, il as MehdibRRnBL S BobfHBc) B B by G ogen 1 n
t he presenceMixtuees efthelabavermnentienethpolvenistare-fudhermererawjtabie; KdHA is

Sui tabl e sol gf‘é?%ﬁ]ﬂ} ﬁfeé’l Wé&éé%%iﬂ%tﬁ%o@ﬁld?ﬁbfé furllidrisofrdndrarid cohol s, such

as net hanol anol , orgfanlc aci ds, . such as acetic aci'd or propionic
aci d, qp m xPEF&NONGEciEds preferbly yapd da s tRMOfiaMpdHes el #¢ptiCAGd ed out at
t enper atur es ghgtAgeE PercHionic abiddndhé Paticod . Mheseutssn kehpyeiturebdot the and 200
bar, preferab{?\é at 2o-f§o étroomtle%?raturgl) Egd éz%qo tg bo 356fV\D 2/ 10145
PCT/ EP01/ 081S552V298 &€ agVaniagioysly JeweeH Aoyl Y NG § o &8P r oduced,
for exanpl e, bbtwearatd aod 36° (tdwem dtgraperatam@ypounds wi t h hydr oxyl anmi ne and
reaction with phosgene, dialkyl carbonate, chlorofornmates,

N, N - carbonyl di i m dazol e or acetic anhydri de.
15 The BOC, OBut and Mtr groups can, for example, preferably be cleaved

off using TFA in dichloromethane or using approximately 3 to 5N HCl in
dioxane at 15-30°, and the FMOC group can be cleaved off using an
approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.
20 . . :
Protecting groups which can be removed hydrogenolytically (for example
CBZ, benzyl or the liberation of the amidino group from its oxadiazole
derivative) can be cleaved off, for example, by treatment with hydrogen in
the presence of a catalyst (for example a noble-metal catalyst, such as
palladium, advantageously on a support, such as carbon). Suitable
solvents here are those indicated 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 O
and 100° and pressures between about 1 and 200 bar, preferably at
20-30° and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for
example, on 5 to 10% Pd/C in methanol or using ammonium formate
(instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

25

30

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane,
trifluoromethyibenzene, chloroform or dichloromethane; alcohols, such as

35



It is al-so possible for a plurality of - identical or different - protected

an.no roxyl groups to be present in the nolecu tarting
d{vﬁrot Ll}f ?ETRJfPOf/m3(§

mat eri al . € protecting groups present are different from one anot her,
they can in many cases be cl eaved off - ectively. The term

"am no-protecting group” is known in general terns and relates to groups
whi ch are suitable for protecting (bl ocking) an am no group against
chemi cal reactions, but which are easy to renove after the desired

chem cal fe%bt%&%héﬁ@l“.@?bé’ffblﬁﬁ? GoaRINRIRtAbI i fertRifandie. TP cal

of such groups are, In or. substit acyl, aryl,
ar al koxymet h§thees, saqcam@whetjwbag‘@r diiSQPEORY ethagh, W%W@@W"hﬁégbebs are
renoved ?fttedlokéﬁe Ctﬁ?ntc?l%ﬂhér%agﬁd:was(e,ﬂliyléﬁélglycf@llnmmﬁﬁ)or rﬁdﬂ@?éthwpe and
size is fur r nor e C ef e e is en to ose
havi ngs 1- 20, S8’ BLFHNY, E%H%Q'Lf@@d h't’eélp)\éfg\rfhgr’gﬁ%l ﬁ.@“’g@?‘?ﬁ Sglgé group” is to
be under st oacbtonetdn@utanmmesamldes]&mchms:mm:anfndeqrdlmethylacteiamlcmsent

process. Ity 'rﬂ§ h&ﬁ@ﬁr ﬁ%hegr i ?rdtﬁHeYﬁ)ﬁfofrﬁ‘n%mﬂ% ](IBN‘FFE?' ﬁrtnl%&%u&?@é' ¢,

aromatic or IC C I C acli‘ads or su and

particul ar, a@ﬁtnbw@aswmmes Augh@sydmetay! sulfaxided DRSO gaybon
ar al koxycar b@igwlndar Saliboxy thééHB' rpés fotftic aead o R ackl eh.@bkanoyl such

as acetyl, propionyl ar al kapoyl , suc phe aroyl ,
Stch agybensEgPaHATS. &S P&%&%ﬁ REAUPPENEEE SHSTORIA PRSI a; bony!
such as net hazetate; ar piriures ef trexsaidsbivanits. 2, 2, 2-tri chl or oet hoxycar bonyl ,
BOC (tert-but OXy- car bonyl) and 2-i odoet hoxycar bonyl ; aral koxycar bonyl

such as CBZ ("carbobenzoxy"), 4-nmnet hoxybenzyl oxycar bonyI and FMOC; and
aryl - sul f onfn SQaiNik. groumt far axanipie i R ampﬁefepatdy@mplnge@rmtrmfoam@fBoc and

M f heg R§RA &U&%?E;S] th
fo; nmul aulrta(rae é@idg}:%n% t hei ll'éhftl%{ Ig"r%%?% er| vat i'ves - e%end?ng on
the pr #ﬁect i Hgng&F b Witber without agditian of ansinest S@Y?’Hnsrﬁ@r%}’ WitBvant ageously

usi ng TFA or ag8gitieRlo? &l malf bfhouBtibf 8hi86IeUEL 1% &H?&Urr@r ong inorganic acids,
such as hydrochloric acid or sulfuric acid, strong organic carboxylic

acids, such as trichloroacetic acid, or suI fonic WD 02/ 10145 PCT/ EPO1/ 08130
-19 5 10 15 A@yano group is converted into an amidino group by reaction with, for

example, hydroxylamine followed by reduction of the N-hydroxyamidine
using hydrogen in the presence of a catalyst, such as, for example, Pd/C.
In order to prepare an amidine of the formula | (for example Ar = phenyl
which is monosubstituted by C(=NH)-NH.), it is also possible to add
ammonia onto a nitrile. The adduction is preferably carried out in a
multistep process by, in a manner known per se, a) converting the nitrile
into a thioamide using H.S, converting the thioamide into the correspond-
ing S-alkylimidothioester using an alkylating agent, for example CHsl, and
in turn reacting the thioester with NH; to give the amidine, b) converting
the nitrile into the corresponding imidoester using an alcohol, for example
ethanol, in the presence of HCI, and treating this ester with ammonia, or c)
reacting the nitrile with lithium bis(trimethylsilyl)amide, and subsequently
hydrolysing the product.

20

25

30

The NH-protected precursors of the compounds of the formula |,

in which

R is CN, CHzNH,, -NH-C(=NH)-NH,, -CO-N=C(NH),, —C(=NH)-NH,, which
is monosubstituted by Ar', OH, O-COA, O-COAr, OCOOA,
OCOO(CH2)nN(A)2, -COO(CH2).NA2, OCOO(CH,)nHet, COO-(CH,)m-Het,

35



25 30 35 acids, such as benzene- or p-toluenesul fonic acid. The presence of

an .additi inert solvent is possible, but is not al wapsTh@ees3 Y-
Sui t abl e %32{1'1)24%' vents are preferably organic, for exanp?’e car boxylic

aci ds, such as acetic acid, ethers, suwh-as t et rahydr of uran or di oxane,
am des, such as DM, hal ogenated hydrocarbons, such as dichl oronet hane,
furthernore also al cohols, such as nethanol, ethanol or isopropanol, and
water. M xtures of the above-nentioned solvents are furthernore suitable.

TFA i f | n 7 i trh f 1
s pre 6@€$§}Zﬁgz%%?era ﬁ%%@@ﬂt 00/ COAUconer conrvent

and perchloric ) _ d in the Tformof a mxture of acetic
acid and 7005 byAaganyentonaliaming-RrRteGtiRgiBOYP.1. The reaction tenperatures
for the cleavage are advant ageously between about 0 and about 50,
preferably between 15 'Qnd 30 (roomtenperature). The BOC, OBut and Mr
groupsscan, for exgﬁp.@,‘@referabl \bfcI@aved off using TFA in

di chl oronet hane or u 'n%_&ippromi mat el yy=2({to 5N HCG in dioxane at 15-30,
and the FMOC group ¢ cl eaved of f usi an approximately 5 to 50%
sol ution of dinethylam ne Odi et hyl am ne or " i peridine in DW at 15-30.

Protecting ggaups | 3 v hydr ogenol ytically (for exanple
CBZ, benzyl the}gniik Q?ﬁ'?élhoﬁe%% hé%g'r% dino group fromits oxadi azol e

derivative) Rin beisdBrenkd of f, for exanple, by treatnment with hydrogen in

the pregence of a catalyst (for exanple a noble-netal catalyst, such as

pal | adi'um advant ageousl¥ on a, sypport sucgtﬁs car bon). Lgtab. e .solvents
r1

. .S |
here are t hoSE® PFRREFEE.QT gKavRle. By reartion withthe correspanding boranic @t s, such
as met lhi’:1n0| Gé_ri@%tliwsqh,a Suzakiirdastiors TtHe Sazuhireadiion istatantageoughi s i s
general ly carried, out . era s a
pressures bef:'amﬁg %@o‘%‘% Rggﬁu%‘é&h@ﬁ: gfg&%’?g&a@@@#g”?@%égﬁﬁ“ %?10 bar.
Hydr ogenol ys Psi(b)Clidppf,dBZhg presersnecefcebaseysiuch gsopotassisimptarbonatesin o 10%
Pd/ C ingneth I ' g ' d ) on Pd/C
' met Hnol | BREN splyEhr gORRR| ML, ot SarhbleIgr L ablenperaigs)
hydr ocar bons between 8 andd&fe, prefrrably ketweenifld” ansk 12 Depepding @ §1e xyl ene;
chl orinat ed kyHABIGAS RBEE, theSreabtian tifid isctveeh Afeantinuteadt bl erapet hane,
tetrachl or onet hanﬁ‘ E)I’I f .uor.ongt lrvl.benzen% chl oroJ 8r m_or_di chl or onet hane;
al cohol s, sudRYg 1 he boronic acid derivatives can De prepared Dy conven fonal
methods or are commercially available. The reactions can be carried out
20 analogously to the methods indicated in Suzuki et al., J. Am. Chem. Soc.

1989, 71711, 314ff. and in Suzuki et al. Chem. Rev. 1995, 95, 24571f.

A base of the formula | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the

25 base and the acid in an inert solvent, such as ethanol, followed by
evaporation. Suitable acids for this reaction are, in particular, those which
give physiologically acceptable salts. Thus, it is possible to use inorganic
acids, for example sulfuric acid, nitric acid, hydrohalic acids, such as
hydrochloric acid or hydrobromic acid, phosphoric acids, such as

30 orthophosphoric acid, or sulfamic acid, furthermore organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
monobasic or polybasic carboxylic, sulfonic or sulfuric acids, for example
formic acid, acetic acid, propionic acid, pivalic acid, diethylacetic acid,
malonic acid, succinic acid, pimelic acid, fumaric acid, maleic acid, lactic

35 acid, tartaric acid, malic acid, citric acid, gluconic acid, ascorbic acid,
nicotinic acid, isonicotinic acid, methane- or ethanesulfonic acid,



WO 02/ 10145 PCT/EP01/08130 -20 5 10 15 20 25 30 35 net hanol, ethanol,

| sgpropanol , n-propanol, n-butanol or tert-butanol; ethers, such as

di et hyl et W&02/18145sopr opyl ether, tetrahydrofuran (THF) oPCTHPALOR1A0 gl ycol
et hers, such as ethylene glycol nononet2®+ or nonoet hyl ether or ethylene
gl ycol dinmethyl ether (diglyne); ketones, such as acetone or butanone;

am des, such as acetam de, dinethylacetam de, N nethylpyrrolidone (NWP) or
di mret hyl formam de (DMF); nitriles, such as acetonitrile; sulfoxides, such

di net hyl | f oxi d DVBO) ; b disul f.i de; ' | ds, h
oo LY, Stk R Sy s BB, i
ni It r ob;anzegeacidspdolsu,eneeullforais aeichylaphthaiengreonor amd Misulmloactds?aaadijd. o
vents. n , h oye |
Formot it o/ aRpufuRs B, SaRE wRNBRRoIGoy yhacRitamb seids, g DVad L1 (he
for exanpl e, examsplegpiTrates,ican ke used frythesplation angfor pyrifigation ebthgent |

preferdbly webhooadds bf He @Fmalssel | anount of anisole (1-10% by volune). A
cyano group Is gonverted into an am dino group by reaction with, for

exanpl e, hydroxyl am ne foll owed by reduction of the N hydroxyam dine using
hydr ogen i n Omethpratienisand fcompmiraisysfithe soroiulad cahdoe eoravepied, infedthe. | n

der 't i t ; 7 |
i on i ronBaqserndiRa el s i oner Bk nefa S S ig ot PR
ammoni g -ont osaltsiarintodhe Tioerespandingrminonjine Seka bSNockASESIPIRNAMea
mul'tistép pr Qﬁg’lﬁﬁlﬁ drok(Yel pBRI¥aRIm AN RE 'soRfUm BhrSEHAE ok ipBadsilgnni tri l e

into a thioam de uslng. , converting the thioam de into the correspond-
ing S al kyl i ﬁamsmi@egtléﬁl%?spw%lﬁ ta&w&w%wg@ﬂﬁ acgeptable QrgeRICCH3| , and

in turn reachpsds tdiehtdy, easéimpie! 6thdndidndingl ve the ami dine, b) converting
the nitrile into the corresponding i mdoester using an al cohol, for exanple

ethanol, in the presence of HO, and treating this ester with amonia, or
C) reagt i ng Conepourtdsi dfeheiforimulatl lkicoonding (a thenisvaptian may)kethieal awidg

subsequent 'y ¢, yheir molecular structure and may accordingly occur in various
enantiomeric forms. They can therefore exist in racemic or in optically
active form.

Since the pharmaceutical activity of the racemates or stereoisomers of the
20 compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the inter-
mediates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed

as such in the synthesis.
25
In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,

30 malic acid, lactic acid, suitable N-protected amino acids (for example
N-benzoylproline) or N-benzenesulfonylproline), or the various optically
active camphorsulfonic acids. Also advantage is chromatographic
enantiomer resolution with the aid of an optically active resolving agent
(for example dinitrobenzoylphenylglycine, cellulose triacetate or other

35 derivatives of carbohydrates or chirally derivatised methacrylate polymers
immobilised on silica gel). Examples of suitable eluents for this purpose



hydr ol ysi ng the product. The NH protected precursors of the conpounds of

the formulg | [n which Ris CN, CH2NHZ, -NH-C(:NH)-NHZ, - 2) 2,
-C(:NFD-NF@P%PL i S nmonosubsti t ut edéb;% , OH O COA "8%&?&%
OCOQ(CH2) " N(A)2, -COQ(CH2)nNA2, OCOO-H2)mHet, COO (CH2) m Het, WO 02/10145
PCT/ EPO1/ 08130 -21 5 CO C(A)2-R3, COOA, COSA, COSAr, COQAr, COQAr', COA,

COAr, COAr' or by a conventional am no-protecting group, or {--1~ NO N
=~ CH3 10 Rl is as defined in daiml, and R2is Br or 1, are prepared,

for exanpl e, %‘#L?on d %zu &ﬂv&rw &ﬁ‘%?dé r}%' QQrfBPéfarﬁPf gd derivatives

I n a Suzuki reac ant carried out
wi th pall adi hexammrsppropqmoya@ef@mtpleoiormmwlenn dne mi(mw}sﬁzﬁ
Pd(11)d 2dppf, in the presence of a base, such as potassium carbonate, in

15 an inert $ﬁéYrWEntn@h faﬁhéﬁﬁéreme}atémtﬁe)us@zsaa@hpo% ofthet foralaAL ur es
gg;\é\?f | ogsazgﬁ% %PE&@%I%BW@I?%‘@?Q@& ﬁ@g%f%%*ﬂ%w ?ﬁq{ﬁggg%gﬂﬁa%%er al
days. The boceutical peephrdtions,dhipaeticuianbpaopiobeatieal hgthodsyvEmey carabe met hods
onarogously. PENEIEYBYRUNE p SuitablE SoREe A 6GRnBEMRA' ket i &ihd. o
1989, 111, 3liouitl angfer semlsqzmxomleai or agsistantand, i desiredysn combina- 25 30
35 A base of tuéﬁ%ut}m%ﬁ&’b@mhr&ﬂfﬂﬁ& Q¥ ghdredidnié 0 the associ at ed

aci d- aq ition using an acid, for exanple by reaction of equivalent
anmounts of the base and the acid in an inert solvent, such as ethanol,

fol | owed by Tﬁéammbmnus@sd hhtesas iptarmhacedtives prmbtloms eomprisimg
particular, ap I%ast dne medlcament according to one of Claims 5 and 6 and, if

desired, excipients and/or assistants and, if desired, other active
ingredients.

15
These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical
administration and do not react with the novel compounds, for example

20 water, vegetable oils, benzyl alcohols, alkylene glycols, polyethylene
glycols, glycerol triacetate, gelatin, carbohydrates, such as lactose or
starch, magnesium stearate, talc or vaseline. Suitable for oral
administration are, in particular, tablets, pills, coated tablets, capsules,
powders, granules, syrups, juices or drops, suitable for rectal

25 administration are suppositories, suitable for parenteral administration are
solutions, preferably oil-based or aqueous solutions, furthermore
suspensions, emulsions or implants, and suitable for topical application
are ointments, creams or powders. The novel compounds may also be
lyophilised and the resultant lyophilisates used, for example, to prepare

30 injection preparations. The preparations indicated may be sterilised and/or
comprise assistants, such as lubricants, preservatives, stabilisers and/or
wetting agents, emulsifying agents, salts for modifying the osmotic
pressure, buffer substances, colorants and flavours and/or a plurality of

further active ingredients, for example one or more vitamins.
35



gi ve physiologically acceptable salts. Thus, it is possible to use

i nargani c i for exanple sulfuric acid, nitric acid, ppygp@fi@hsc aci ds,
such as h@@ﬁ’&&ﬁvgri c acid or hydrobronic acid, phOSphorlgBa@I ds, such as

ort hophosphoric acid, or sulfamc aC|d2*1nthernDre organic aC|ds in
particul ar aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
nonobasi ¢ or pol ybasi ¢ carboxylic, sulfonic or sulfuric acids, for exanple
form c acid, acetic acid, propionic acid, pivalic acid, diethylacetic acid,

mal oni ¢ aci dy ?Hﬁfén‘ﬁbﬁ 854 %Ia@s%'thé u§é'd¥| copiRhdS a%@bﬁiimgf% elaimaci d,

lactic acid, tartaric acl , Citric i d, gluconic a

ascor bi ¢ aci@d 2@neen thel Wﬁ@'og'%'ﬁf é%@qMF@eeﬁﬂltﬁ%Mﬁgar%Pn 54"

e'{ Eanez ul f?}[‘ﬂn@dﬁﬁhﬂbm‘f@ é&hﬁ@tlr@tki?@fﬁbﬁ@ﬁ}ﬂfd%ﬂ&iésse%s@rﬂ& ﬂﬁomfosl's 30 35 .
et hanedi sul foni c anesu ni n oni ¢ aci
p- t ol ugnesul TYRFY fafafﬁg%h@ﬁérgﬁ‘é%‘}ﬁﬂs 'g %mﬁm%(é ?8&‘?‘%26 ﬁgl 4 nd

| auryl sul furpectads,desmidsss aﬂtemmmpphastmnahalwgdmauaon@pmatﬂr@ acids, for
exanpl e picrates, can be used for the isolation and/or purification of the

conmpounds of the fornula I. On the other hand, conpounds of the fornula I
can be convelntgenerat ghe ﬁ@bst@ar:es;@ﬁw@m;t%eanvw%arei prefRieblvcul ar al kal i

gglt ?'S 8; ?]Jg kgg@ie}g%?%dr megg@ééé bemthabdm 1i éﬁd35©d)li3ng3¢rﬁ paﬁmmw mwa@ngm um
a I oXl1 de
110 B, 8ot Ahrsos dntbot e BANY AEse'Ss oRReraRhL HEMEH 0% 3

SOdIU arbo
physi 0| 09' c ahbyuta®. 02 rinb! & myrkpof bodypeeight. Howbvers thé spe-f«an!pse for

th | d f b
chi rar ow ngeah BBRE dergind i p il Brin ATIER S ol Sxdimfe OB 00 Y P
various enaefficanpof the spenific Tompouad empleydd an f@ﬁl&e ibedy aeighlc or in
optically  aghhug Spiglor eBRf, 44 oAb G Bhith8kinRCind ethed of he T acemat es

or stereo is ouhgs accord to the invention may differ,
it may Qe de @dmimpisation, on the excretion rate, medlc ment combmahon and

severity of the particular illness to which the therapy applies. Oral
administration is preferred.

Above and below, all temperatures are given in °C. In the following
examples, ‘conventional work-up’ means that water is added if necessary,
the pH is adjusted, if necessary, to between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl acetate
or dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron ionisation) M"

FAB (fast atom bombardment) (M+H)"

20

25

30 Example 1

Precursors from the n-propyl series

1.1

10.0 mi of triethylamine are added to a solution of 4.6 ml of n-propylamine
in 100 ml of THF. 8.5 ml of trifluoroacetic anhydride are subsequently
added dropwise. After the mixture has been stirred for 4 hours, it is

35



use the enantionmers. In these cases, the end product or even the inter-
nmedi at es rcggoaﬁ ggparated into enantioneric conpounds by ag/KpEHISISY

physi cal e known to the person skilled in the art or even enpl oyed
as such in the synthesis. In the case -#° T aceni ¢ ani nes, diastereoners are
formed fromthe mxture by reaction wth an optically active resol ving
agent. Exanples of suitable resolving agents are optically active acids,
such as the Rand S forns of tartaric acid, diacetyltartaric acid,

01 benzoy! L ar §adib&teB3b Yo 4 Wb, qivifh BBEGR N-pRpyI-0 Zpl d, suitable

N- protected am'no or . exanp , | proline) or

N- benzenesul Filkprasesamids ("Abr) asa W"ﬁPWcﬁJg%gé%cal ly active canphorsul fonic
acids. Al so advantage is chromat ographic enantioner resolution with the
aid of an op%i cally active resolving agent (for exanple

di ni trgbenzoy-lzphenyl glycine, cellulose triacetate or other derivatives of
car bohydr at e$30rg ohtaesium cirbonatei aredaddeditad golatien 9bBytheof “Alnifobi | i sed on

il ). f i . i 10145
b Ep0% 01200 MK M ad Rt Stried GYRT foro RS, f0 06 B0 S
ni xt ures, sul{B-kromomethyghphenyd]-5-methenb2li4exrdpaels ('ABtHRISUSPe, for

exanpl e in taé?ﬁm{]ée?&aﬂo%vﬁsemw i enkiRsTetiFicbisorarrarthet 8 pouts the use
of conpounds _of the r

nul'a | . and/ t hei hysi ol pgi cal | ept abl e
salts fgr t hEoprentens iVYmI“d‘fp %‘Mﬁ?%@é’{ﬂ?’ré% ”ﬁ‘r’%rﬁ'&%frPB)‘llé&'{gaSbarti cul ar
by non-cheni amithyigti idoxatitezp!)cduyllbenzydjacetaride (WACY) ana yelowuil BABe dosage
form toget heg ﬁn th at least one solid, liquid and/or semliquid excipient
or assi stant g\ d, if desired, in conbina- tion with one or nore further
active ingredients. The invention thus also relates to pharnaceuti cal
preparationsqcpnprising at |east one nedicanent according to one of O ains
5 and 6 and, i desired, excipients and/or . assistants and l.f desired,
ot her a}ﬁti ve 1.9 g@f dthiumihydraxide @ang Epay f Water argAdoled 1o SAUtiR & canent s i n

hunan of vet @3 §aFYAC” in 300 ml of methanol, and the mixture is stirred for a further
2.5 hours. Conventional work-up gives 4.51 g of [3-(5-methyl-1,2,4-
oxadiazol-3-yl)benzyljpropylamine ("AD") as a yellow oil, FAB 232.

1.4

20 :
1.27 g of 4-bromophenyl isocyanate are added to a solution of 1.48 g of
“AD” in 30 ml of acetonitrile, and the mixture is stirred at 70° for 1.5 hours.
Conventional work-up gives 2.55 g of 1-[3-(5-methyl-1,2,4-oxadiazol-3-yl)-
benzyl]-3-(4-bromophenyl)-1-propylurea ("AE"), m.p. 113-114°, FAB
429/431/433.

25
Example 2
Precursors from the pheny! series

30

2.1
Analogously to Example 1.1, 5.0 ml of aniline give 10.25 g of N-phenyl-
2,2, 2-trifluorocetamide ("BA"), FAB 190.
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medi ci ne. Suitable excipients are organic or inorganic substances which
are suitab r.enteral (for exanple oral), parenteral o i

admi ni st ra{Ni%oli%?lgh“% do not react with the novel conpounds, &thﬁg@&% e

wat er, vegetable oils, benzyl alcohols,2&tkyl ene glycols, polyethylene
glycols, glycerol triacetate, gelatin, carbohydrates, such as |actose or
starch, magnesium stearate, talc or vaseline. Suitable for oral

adm nistration are, in particular, tablets, pills, coated tablets,

capsul es, pg\#jers, granul es, syrups, juices or drops, suitable for rectal
adm ni strati are suppositories, suitable for parenteral adm nistration

are sol uti oAsalqgosslyrtadfxanple-1hase8 oef Bicgive 9 atof end 2-tfiflenseNnor e
suspensi ons, /. [ a s 1B apide"BaPPIFARt i on
are oi nt ment gﬁ%lﬁ!@%ﬁﬁ%&%@@,@@%e|n0ci‘l/)é1f5 @ghggﬂgéd%étrray al so }bje

| yophi ki sed ﬁﬁa the resultant |yophilisates used, for exanple, to prepare

i njection preparations. The preparations indicated may be sterilised and/or
conpri se ass%? ants, such as lubricants, preservatives, stabilisers and/or
wetting agenfs; enulsifying agents, salts for nodifying the osnotic
pressure, buAharogmllsB»tfa)rE)mpled.Braﬁtgo&'ﬁB'fgiae&ﬁ‘sga)’i%&ﬁﬁ-raetbyhr ality of

furth ti . C hg icl o O
021 10145 Pr) BEGR RS SIApeRey FIRATERT (HUTHR I AR 20 et ates
to the,lgse of conpounds according to Clains | and 2 and/or their

physi ol'0gi cably acceptable salts for the preparation of a nedicanment for

conbating thronboenboljc_ill nesses uch thro IS ardi gl

i nfarction, é”gtqg%@& toograple; ﬁgi Y Pgﬁcag'aﬁxiég,dféﬁ@ﬁ%m toris,

restenosi s afi{Z4-oxadiazol-3syl)bemagl]3-a+draradphrenyi)t tphienylensa ("BD'gengr.al , t he

subst ances a r0id30 i tion are preferably admnistered in doses
G8I(HERTE B 4 9abHBD

bet ween about , I n particular between 5 and 100 ngy, per dosage
unit. 'glée daily dose is preferably between

Example 3

3.1

2.5 g of 2-(tert-butylaminosulfonyl)phenylboronic acid, 10 mi of 2M sodium
carbonate solution and 0.12 g of PdCl,(dppf) are added successively
under an N, atmosphere to a solution of 0.9 g of “AE” in 50 ml of ethylene
glycol dimethy! ether, and the mixture is stirred at 85° for 1.5 hours.
Conventional work-up gives 0.53 g of 1-[3-(5-methyl-1,2,4-oxadiazol-3-
yl)benzyl]-3-(2'-tert-butylsulfamoylbiphenyl-4-yl)-1-propylurea ("CA"),

m.p. 150-151°, El 561.

20

25

3.2

0.5 ml of acetic acid is added to a solution of 0.4 g of “CA” in 5 ml of
methanol, 2 g of Raney nickel are added, and the mixture is stirred for

18 hours under a nitrogen atmosphere. After the catalyst has been
separated off, conventional work-up gives 0.34 g of 1-(3-amidinobenzyl)-3-
(2'-tert-butylsulfamoylbiphenyl-4-yl)-1-propylurea ("CB"), m.p. 201-202°,
FAB 522.

30

3.3
A solution of 0.3 g of “CB” in 3 ml of TFA and 0.3 mi of anisole is stirred at
RT for 16 hours. Conventional work-up gives 0.27 g of 1-(3-amidino-

35



about 0.02 and 10 ng/ kg of body wei ght. However, the specific dose for

each pati ewq(ﬂ‘ﬁ%‘&ds' on a wide variety of factors, for exagigpofisibhe
efficacy o e specific conmpound enpl oyed, on the age, body weight,

general state of health, sex, on the di€t; on the tine and nethod of
adm ni stration, on the excretion rate, nedi canent conbination and severity
of the particular illness to which the therapy applies. Oal

adm nistration is preferred. Above and below, all tenperatures are given in
C. I'n the fopLawiNg. 2eX@FhEPbipHeRYMLERA L PRpbpyIOfds, WRp. TBEB7¢ EABWat er is
added i f necéé%lz),g (2t}§1e pHsiﬂs pa jgstgﬂ, if %%gessarg, to between 2 and 10,
dependi ng on € constitution of the end product, the mxture is extracted
with ethyl acetate or dichloronethane, the phases are separated, the
organi ¢ phase_s, dried ver sodium sul fate and evaporated, and the product
is purikfied 'n'té'ﬂpdﬁﬁ?%téFsaphy on silica gel and/or by crystallisation. Rf
values on silica gel; eluent: ethyl acetate/nethanol 9:1. Mass
spectronetry 3 : ron ieni i - (4, at om bonbar dnent)
(M+H) + Exarrpl"ég}’/?alt-"jree@c[ag\@gt?éé]f roml?ﬁeds%%%%yw@emg 4?;561 10.0 m of
triethyl amine are added to a sol d&sddFOYII). 6 m of =8%Popyl anine in 100 n
of THF. 8.5 m of trifluoroacetic anhydride are subsequently added

dropwi se. After the m xture has been stirred for 4 hours, it is WO 02/10145
PCT/ EPGy/ 08130 -25 5 10 15 20 25 subjected to conventional work-up, giving
5.58 g of N fhefgllewing, compaouridsiareasitaimeddmaldgrisly:as a yel l ow oil, El 155.
1.2 13.0 g of caesiumcarbonate are added to a solution of 5.0 g of "AA"
in 200 nl of DW, and the mixture is stirred at RT for 0.5 hour. 10.0 g of
3- [ ( 3- br onpriefEBrgmidinebgnzyl)s3-(2tswfamoyibiphenddd-yhdl-methylgrea, ar e subse-
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-ethylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-isopropylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-butylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-isobutylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yi)-1-pentylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-sec-butylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-cyclohexylmethylurea,

1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-benzylurea.

15

20

Example 4

4.1

Analogously to Example 3.1, 1.4 g of "AE" give 0.98 g of 1-[3-(5-methyl-
1,2,4-oxadiazol-3-yl)benzyl]-3-(2'-methylsulfanyibiphenyl-4-yl)-1-propyl-
urea ("DA"), El 472.

25

4.2

0.7 g of "DA" and 1.14 g of sodium perborate trihydrate are suspended in

25 ml of acetic acid, and the mixture is stirred at RT for 36 hours. Conven-
tional work-up gives 0.49 g of 1-[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl]-
3-(2'-methylsulfonylbiphenyl-4-yl|)-1-propylurea ("DA"), FAB 505.

30
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quent|y.added dropwi se, and the m xture is stirred for a further 18 hours.
Conventional work-up gives 9.32 g of 2,2,2-trifluoro-N-pr - + [ 5-

met hyl - ( 1, YO azol )-3-yl]benzyl }acetanm de ("AC') as gey/el‘{llpigbvg{l%} I[ , FAB
328. 1.3 1.9 g of lithium hydroxide a®B45 nl of water are added to a
solution of 8.5 g of "AC' in 300 mM of methanol, and the m xture is
stirred for a further 2.5 hours. Conventional work-up gives 4.51 g of

[ 3-(5-methyl -1, 2, 4- oxadi azol - 3-yl ) benzyl ] propyl am ne ("AD') as a yell ow
oil, FAB 232, 31.4 1.27 g of 4-bronophenyl isocyanate are added to a

sol ution of 448 gof "AD' in 30 ml of acetonitrile, and the m xture is
stirred at 7Analgolsly thdixagple Co2\@BbigefaIDAIgiIkes 0.3 9 6§ 1435aniging-

1-[ 3- (5-met hyla 28400 'qg‘ﬂ ryIdibhenyl-4-yl)-1-propylurea, FAB 465,
benzyl]-3-(4¥%?%lr|7%%ﬂ%n§'%)m- -p#roggyt?{hre?ay(",yb\?i")? r'%yp?' 113-114, FAB
429/ 431/ 433. Exanple 2 Precursors fromthe phenyl series 30 2.1

Anal ogousl y neirfityaneeeptods: 5.0 nl of aniline give 10.25 g of N phenyl -
2,2,2-trifluorocétam de ("BA"), FAB 190. 35 WO 02/10145 PCT/ EPO1/ 08130 -26
5 10 15 20 25 30 35 2.2 Analogously to Exanple 1.2, 6.0 g of "BA" give
9.37 g of 2, KB3vatues [nh/litrés] ICso (factor Xa, human) = 100.0

phenyl - N-{3-[5-net hyl - (1, 2, 4- oxa%s%z(q}k_-)vﬁﬁ)yl ] benzyLlzrgt am de ("BB"), FAB
362. 2.3 '

10

The following compounds are obtained analogously:

1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-methylurea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-ethylurea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-isopropylurea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-butylurea,

FAB 479;
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-isobutylurea,
FAB 479;
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-pentylurea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-sec-butylurea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-cyclopentylurea,
FAB 491;
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yl)-1-cyclohexylmethyl-
urea,
1-(3-amidinobenzyl)-3-(2'-methylsulfonylbiphenyl-4-yi)-1-benzylurea,

FAB 513.

15

20

25

30 Affinity to receptors:

ICso values [nM/litres] ICso (factor Xa, human) = 80.0
ICso (TF/VIIA) =26.0
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Anal ogously to Exanple 1.3, 9.5 g of "BB" give 6.61 g of [3-(5-nethyl-

1, 2, 4- oxadi azql - 3-yl ) benzyl ] phenyl am ne ("BC'), mp. 75-7 . 2.4
Anal ogousl‘yotoaﬂ%?anpl e 1.4, 1.75 g of "BC' give 4.18 ¢ ofggT/ngﬁ(/(é?%et hyl -
1, 2, 4- oxadi azol - 3-yl ) benzyl ] - 3- (4- br om@%enyl ) - 1- phenyl urea ("BD'), m p.
145- 146, FAB 463/465/467. Exanmple 3 3.1 2.5 g of

2-(tert-butyl am nosul fonyl ) phenyl boronic acid, 10 m of 2M sodi um
carbonate solution and 0.12 g of PdCl2(dppf) are added successively under
an N2 at nos Folkds 2 solution of 0.9 g of "AE" in 50 ml of ethylene

gl ycol di rretggé—gﬁgl-rer, and the mxture is stirred at 85 for 1.5 hours.
Conventional work-up gives 0.53 g of 1-[3-(5-nethyl-1, 2, 4-oxadi azol - 3-

yl) benzyl]-35§2' -tert-butyl sul fanoyl bi phenyl -4-yl)-1-propylurea ("CA"),

08 g g1 " cathalaogusl taxematearbi1-80 o B ik O e B TIPS TR S e

m xture is siix4-esafiezol-331)beney]-8r@sterkboiylsulfgeroyibipbenyiet-gl)-1Af t er t he
catal yst has_bee sepanat 0f &4 4688V jzonal work-up gives 0.34 g of
1-(3- ani di noBReXyreEL ERD, ey ﬁéh]g?l ’s%'lné%ér)'myl bi phenyl - 4-yI ) - 1- pr opy! ur ea
("CB"), mp. 201-202, FAB 522. 3.3 A solution of 0.3 g of "CB" in 3 nm of
TFA and 0.3 of anisole is stirred at RT for 16 hours. Conventi onal
wor k-up gives 0.27 g of 1-(3-amding WO 02/10145 PA%T/ EE 08130 -27 5 10
15 20 28 30 Aealogoysly-toExample 3+ -Bidh ekt RA-aIves 040 g P 8 PABERING, .
166- 167, FABpedSf)-3ADI-teh-butylsulfafrsisiphényl-4-yl)-1-phenylurea ("EB"),

m.p. 140-141°, FAB 556.

5.3
15 Analogously to Example 3.3, 0.4 g of "EB" gives 0.305 g of 1-(3-amidino-
benzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-phenylurea, m.p. 201-202°,
FAB 500.
Affinity to receptors:
20 .
ICso values [nM/litres] ICso (factor Xa, human) = 330.0
ICso (TF/V1IA) =100.0
Example 6
25
6.1
Analogously to Example 3.1, 1.2 g of "BD" gives 0.82 g of 1-[3-(5-methyl-
1,2,4-oxadiazol-3-yl)benzyl]-3-(2'-methylsulfanylbipheny!-4-yl)-1-phenyl-
urea ("FA"), El 506.
30

6.2

Analogously to Example 4.2, 0.65 g of "FA" gives 0.15 g of 1-[3-(5-methyl-
1,2,4-oxadiazol-3-y|)benzyl]-3-(2'-methylsulfonylbiphenyl-4-yl)-1-phenyl-
urea ("FB"), FAB 539.

35



I C50 Vﬁl ues [nMlitres] I1C50 (factor Xa, human) = 140.0 I1C50 (TFNIla) =

80.0 The f conpounds are obtai ned anal ogousl y:

1- (3 am dl‘ﬂéﬂg{\@z‘gg) 3-(2' -sul fanoyl bi phenyl -4-yl) - 1- net hy'l)%l;me:go,lmsmo

1- ( 3- ani di nobenzyl ) -3-(2' - sul f anoyl bi pBEnyl - 4-yl ) - 1- et hyl ur ea,

1- (3- am di nobenzyl)-3-(2'-sul fanmoyl bi phenyl - 4-yl)-1-i sopropyl urea,

1- (3-am di nobenzyl)-3-(2'-sul fanoyl bi phenyl - 4-yl) - 1-butyl urea,

1- (3-am di nobenzyl )-3-(2'-sul fanoyl bi phenyl -4-yl)-1-isobutyl urea,

1-(3-amdin cqh;gnzyl) 3-(2'-sul fanoyl bi phenyl 4-yl)-1-pentyl urea,

1- (3-am di nobénzyl ) -3-(2' -sul fanoyl bi phenyl -4-yl ) -1-sec-butyl yrea,

“3- ani gl no%miagqulthq Example a2 2 g1edn éB givgs)Q. 11 MIBE%‘?W'WEPMI ur ea,
3am'|cgé?1g lutedeFABl4agoea. Exanpl e 4

4.1 Anal ogous y»t% %ﬁ%ﬁ\p%ﬁif&ﬁﬁ@?f@@hﬂw1 give 0. QBBg of w

1-[3- (&-nethyl -

1,2, 4-oxadi axfihitpte fedeptangt ] - 3- (2' - net hyl sul f anyl bi phenyl - 4-yl ) - 1- pr opyl -

ea ("DA"), El 472, 4.2 0.7 g of "DA" and 1.14 g of sodium perborate

i hydrate are suspended in 25 m of acetic acid, and the mixture is

irred at RCsf values [mdditees] Convi€ise (factmaqa hemen)F 3098s 0.49 g of

[ 3-(5-nethyl -1, 2, 4- oxadi azol SLi ] =70.0

(2" - met hyl sul fonyl bi phenyl - R/ -propyl urea (" DA ), FAB 505. 35 WO

2/ 1014@ PCT/ EPO1/ 08130 -28 5 10 15 20 25 30 4.3 Anal ogously to Exanple

3.2, 0.35 g pfampR'7 0i ves 0.31 g of 1-(3-am dino-

benzyl) - 3-(Z-met hyT sul f onyl bi phenyl -4-yl)-1-propyl urea, FAB 465. Affinity

to receptors: 1C50 values [nMlitres] 1C50 (factor Xa, human) = 100.0

The reactions described in this example are carried out analogously to the

working procedure of S.M. Rahmathullah et al. in J. Med. Chem. 1999, 42,
3994-4000. The corresponding acid chlorides are firstly derivatised to the
4-nitrophenyl carbonate compounds, which are then reacted further with
the amidino compounds.

r
r
t

u
t

S
1-
3
0

15

Starting from methyl chloroformate and reaction of the following “amidino
20 compounds”:
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-propylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-y!)-1-phenylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylibiphenyl-4-yl)-1-methylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-ethylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-isopropylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-butylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyi-4-yl)-1-isobutylurea,
1-(3-amidinobenzyl)-3-(2'-suifamoylbiphenyl-4-yl)-1-pentylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-sec-butylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-cyclohexylmethylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-cyclopentylurea,
1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-benzylurea
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o (TRNI'la) = 30.0 The follow ng conpounds are obtained anal ogously:

c5
-(3-am di nobenz |)-3-(2" -net hyl sul fonyl bi phenyl -4-yl)-1-

ES ami di ¥ 86’”9%}?) 3-(2' - et hyl sul f onyl bi phenyl -4-yl)-1- g?t&%urea
- (

3- ami di nobenzyl ) - 3-(2' - net hyl sul f om@Tbi phenyl - 4-yl ) - 1-i sopr opyl urea,
3-am di nobenzyl ) -3-(2' - et hyl sul f onyl bi phenyl -4-yl)-1-butylurea, FAB
79; 1-(3-am di nobenzyl)-3-(2'-nethyl sul fonyl bi phenyl -4-yl)-1-isobutyl urea,
AB 479;

1. (3- am di nobaray e p BN oA S R ey AR P e
1- ( 3- am di nopropyydreas- (2' - net hyl sul f onyl bi phenyl 4-yl)-1-cycl opentyl urea,

FAB 491, 3-N-methoxycarbonylamidinobenzyl)-3-(2'-suifamo Ibiphenyi-4-yi)-1-
1-(3-am di noLénzym )zy - maty hyl sul fonylyb)l pr(1enyl - 3}1 )Pl c){/cl g%exyl met hyl -

urea, &-(3- Qmﬂ'éﬂ?@nzyl )-3-(2' - et hyl sul f onyl bi phenyl 4-yl)-1-benzyl urea,

FAB 51 AffMBW—rﬁ&héxgﬂﬁﬁb@rﬁﬁamimmw)es-(z rdifanoydisibhe@aed-yheet or Xa,
human) = 80 Q (TFNIla) ='26.0 35 WO 02/10145 PCT/ EP01/08130 -29 5 10
15 20 25 30 B¢ é’aS 5.1 Analogously to Exanple 3.1, 1.0 g of "BD' gives
0.84 g of 1- ﬁQS(Mm&thhyycarbonylam|dmobenzy|)-3 (2'—su|famoylb|phenyl -4-yl)-1-

1, 2, 4- oxadi aé@b(ljg ¥l)benzyl]-3-(2'-tert-butyl sul famoyl bi phenyl -4-yl)-1-

p“g“g' ;geaE(Aq mom%%géﬁéwghgﬁggmﬁs 2 SRS hEny s Sy & 3- 2,

isopropylurea,
1-(3-N-methoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
butylurea,
1-(3-N-methoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbipheny!-4-yl)-1-
isobutylurea,
1-(3-N-methoxycarbonylamidinobenzy!)-3-(2'-sulfamoylbiphenyl-4-yi)-1-
pentylurea,
1-(3-N-methoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
sec-butylurea,
1-(3-N-methoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyi-4-yl)-1-
cyclohexylmethylurea,
1-(3-N-methoxycarbonylamidinobenzy!)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
cyclopentylurea,
1-(3-N-methoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yi)-1-
benzylurea.

15

20

25

Starting from thioethy! chloroformate and reaction of the “amidino
compounds” gives

1-(3-N-ethylthiocarbonylamidinobenzyl)-3~(2'-sulfamoylbiphenyl-4-yl)-1-
propylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
phenylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
methylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbipheny!-4-yl)-1-
ethylurea,
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benzyl)-8-(2'-tert-butyl sul fanoyl bi phenyl -4-yl)-1-phenylurea ("EB"), m p.

140- 141 5.3 Analogously to Exanple 3.3, 0.4 ¢ SRR 1€ Ves
0.305 g of‘l’f’@l_%(’gﬂ?é‘ﬁi di no- PET/EPAB15)

benzyl )-3-(2' -sul f anoyl bi phenyl - 4-yl ) ~B2shenyl urea, m p. 201-202, FAB 500.
Affinity to receptors: 1C50 values [nMlitres] 1C50 (factor Xa, human) =
330.0 1C50 (TFNIla) = 100.0 Exanple 6 6.1 Analogously to Exanple 3.1, 1.2
g of "BD'" gives 0.82 g of 1-[3-(5-nethyl-

1, 2, 4- oxadi az.0k -nBz N PN AT ' i z =1- phenyl -
urea (" FA")?_%@ @ngtgg é\é‘rgﬁ%@gddgﬁéw)%é%p%ﬂaﬁ\%%ﬁ%gﬁg#% k FR" g?/ves
0. I1f5 g FL 1-iBSP{ORYIEeRY| - 1, 2, 4- oxadi azol - 3-yl ) benzyl ]-3-(2' -m et hyl

sul fonyl bi phengIn-ethythiochr Aiditoisenzy!)FB{2' -sUfih h&ayl 2/-10145

PCT/ EPO1/ 08%%1 -30°5 10 15 20 25 30 35y6). 3( Anal ogcsgﬁlpy t}(I)Wngygrrpl e 3.2,
0.12 geof "PRuYWI6Rs 0.11 g of 1-(3-ani di no-

benzyl ) - 3- ( 21 (8uV-eytdthidaanyoylamidipbbenzpl)-312' phidfapayipipherpBi-¥Bol- Affinity
to receptors; bg&fﬁg lues [nM1litres] 1C50 (factor Xa, human) = 300.0 1C50

(TENI'Ta) = 765° le 7 The reactions described in this exanPI e are
carried out Mawy@mﬂuh;oqaﬁb@mwamldmobenzyl)-3-(2'-sulfamoylb|pheny|-4-y )-1-

pentylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
sec-butylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
cyclohexylmethylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
cyclopentylurea,
1-(3-N-ethylthiocarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
benzylurea.

10

15

Starting from 2,2,2-trichloroethyl chloroformate and reaction of the
20 “amidino compounds” gives
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzy!)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-propylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-phenylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-methylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoy!-
biphenyl-4-yl)-1-ethylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzy!)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isopropylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-butylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isobutylurea,
1-(3-N-(2,2,2-trichloroethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-pentylurea,
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285? ng.procedure of S.M Rahmathullah et al. in J. Med. Chem 1999, 42,
4000. respondi ng acid chlorides are firstly dgdy/ipdjo8ed to the
4- nltrophé’ﬂépg@%}%onate conmpounds, which are then reacted further with the
am di no conpounds. Starting from net hyﬁ chl orof ormat e and reaction of the
foll owi ng "am di no conpounds":

1- (3- am di nobenzyl ) - 3-(2' - sul fam)yl bi phenyl - 4-yl) - 1-propyl urea,
igg am gl nobenzyl )-3-(2'-sul fanmoyl bi phenyl -4-yl) - 1- phenyl ur ea,

- - am I N 3f>1) = l!idlfa l-
1-(3-am di no nz 2))2% t?%hfo?b‘%%%gzdérg gﬂ%‘d‘% 'gzy -%thyl urg?y
1- ( 3- ani di ndbl@h@lwlj‘t ED{‘?SG%QPW&#SW bi phenyl - 4-yl )-1-i sopropyl ur ea,

(2 i 4 b gttt o) 2 et

-(3- i so

BEE T oot IREIRE ST
-(3-amdin richiora opi ACHENZY. = )

1-(3-amdi Q@§ﬁ§ |)4 gn 12(3 CﬁHd)%lﬂ‘ 91% Ehenyl 4- yI? 1- cycl ohﬁeam;yl n-lee?hyl urea,

1- (3-am di no @Y AR %’)f i phenyl f;ent | urea,

1- ( 3- ami di nob€dNH3,22- vwhlcygemgarbppm%mrdlaogﬁrgzy ﬁ'ﬁzﬁ*ﬁ Igi ves WO

02/ 10145 PCTtggﬁg 1083480 -besdylufeal0 15 20 25 30 35
1- ( 3- N- net hox on%lr’am dﬁ%yobenzyl) 3-(2' -sul famoyl bi phenyl -4-yl)-1-

propylyée
lh(3 | et hOSbé?ﬁuﬁ@ﬂbm bamzlil ehlveofoyateana reaatidneofdhe bapiding| - 4-yI ) - 1-
phenyl ur ea,

1- (3-N-net ho‘x‘%&?%%l%‘ﬁ%i nobenzyl ) - 3-(2' - sul fanoyl bi phenyl -4-yl) - 1-
met hyl ur ea,

é E ESI BI; e”gt hox g RaRYY B EirBBRARAINoBe kA )-8 UL SIS IBRPRIY - 4-y)-) - 1-
15 propylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
phenylurea,
1 -(3—N-benzyloxycarbonylamidinobenzyl)—S-(Z'-sulfamoylbiphenyl-4-yl)-1 -
methylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
ethylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yi)-1-
isopropylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoyibiphenyl-4-yl)-1-
butylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
isobutylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-suifamoylbiphenyl-4-y1)-1-
pentylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-y1)-1-
sec-butylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoyibiphenyl-4-yl)-1-
cyclohexylmethylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyt-4-y1)-1-
cyclopentylurea,
1-(3-N-benzyloxycarbonylamidinobenzyl)-3-(2'-sulfamoylibiphenyl-4-yl)-1-
benzylurea.
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1- (3- N- net hoxycar bonyl am di nobenzyl ) -3-(2' -sul fanoyl bi phenyl -4-yl)-1-
|sopropylurea . JEP01/08130
1- (3- N- net 9%96%“50ny|an1d|nobenzyl) 3-(2' - sul f anoyl bi pheRGTFERYI3130,
but yl urea, -34 -

1- (3- N- net hoxycar bonyl am di nobenzyl ) -3-(2' -sul fanoyl bi phenyl -4-yl)-1-
| sobut yl urea,

1- ( 3- N- net hoxycar bonyl am di nobenzyl ) -3-(2'-sul fanoyl bi phenyl - 4-yl)-1-
pentyl ur ea,

1- (3- N- net hoxycar bonyl am di nobenzyl ) -3-(2' -sul fanoyl bi phenyl -4-yl)-1-
sec- but y! ur e@tarting from phenyl chioroformate and the reaction of the “amidino

1- (3-N-net ho Dody! i nobenzyl)-3-(2'-sul fanoyl bi phenyl -4-yl)-1-
cycl ohexyl rreﬁy%r ea, g?vrgéj
1- (3- Nenet hoxycar bonyl am di nobenzyl ) -3-(2' -sul fanoyl bi phenyl -4-yl)-1-

cycl opéntyl uyga.n henoxycarbony|am|d|noben )-3- (2'—su|famoylb|phenyl-4-y|) -1-

1- ( 3- N- net hox ca[ onyl am di nobenzyl) 8, - sul f anoyl bi phenyl -4-yl ) -1-
benzyl ur ea. 8 from thi oet hyl chI orof ormate and reaction of the
"am di no comﬁaum%éngxymbonylam|d|nobenzyl)-3-(2'-suIfamoylbiphenyl-4—yl)—1-

1- (3-N-ethyl é’qé@ﬁﬁf onyl am di nobenzyl ) - 3 (2" -sul famoyl bi phenyl -4-yl)-1-
propyl urea, hyl t hi ocar bonyl am d

i noben%él ) - 314 N@nerlanyfgarb@@waﬂwmqbgmqyl)ﬂ (Bhefanewdkiphenyl-4-yl)-1-

1 (ﬁ | t hyl H@trﬂﬂ@fé&onyl am di nobenzyl)-3-(2' -sul fanoyl bi phenyl -4-yi)-1-
met hyl ur ea, . ,

1- (3- N et hyl 1{Bd¥V-RheBRYYCaPanYamidingbenayl)-3-(2sskifamey PiphsRkkdwhaly ) - 1-
ethyl urea, WeiRiré@145 PCT/ EP01/08130 -32 5 10 15 20 25 30 35

1-(3-N-et hyl § hhggar bony! Al naRGaRsbeaRf-3- Yk ARBYbhBRRGAY Y1) - 1-
isopropylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
butylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbipheny!-4-yl)-1-
isobutylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
pentylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
sec-butylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
cyclohexylmethylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
cyclopentylurea,
1-(3-N-phenoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
benzylurea.
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Starting from 4-fluorophenyl chloroformate and reaction of the “amidino

compounds” gives

1-(3-N-(4-fluorophenoxycarbonyl)amidinobenzy!)-3-(2'-sulfamoylbiphenyl-
4-y)-1-propylurea,
1-(3-N-(4-fluorophenoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoylbiphenyl-
4-yh)-1-phenylurea,

35



I sopropyl ur ea,

1-(3-N-eth Ithlocarbonylan1d|nobenzyl) 3-(2' -sul famoyl bi ghemyp -1-
butyIureaV¥ ( Y ovsith)
1-(3- N—ethylthlocarbonylan1d|nobenzyl)3é -(2' - sul fanmoyl bi phenyl -4-yl)-1-
| sobut yl ur ea,

1- (3-N-et hyl t hi ocar bonyl am di nobenzyl ) -3-(2' -sul f anoyl bi phenyl - 4-yl)-1-
pentyl ur ea,

L- (3 N et hyL{ pj el ROSrSbABhSk RS jahidirioensiih Bl kB mIbnehyy ) - 1-

sec- butylurea
1- (3-N-et hyl4-hl)dcmeﬂmhyﬂeam di nobenzyl)-3-(2'-sul f anoyl bi phenyl -4-yl ) - 1-

cycl ohexyl oro hen carbonyl)amidinobenzyl)-3-(2'-sulfamoylbiphenyl-
1-(3-N-et hyI t ony d)l(ynobenzm )-3-(2 -S{IRf a(rmyl bi ph)e(nypl 4ny )-1-
cycl o&nt yl - ?élé 1-ethy|urea

1- (3-N-et hyl4 te-w:(n hoordphshokyezeoayljgmidincbenzyl) Ga(@ssuifamioytjpheny ) - 1-
benzyl urea. ‘g ﬁr1t1 n frgm 2,2,2-trichioroethyl chioroformte and reaction
of the YHo @85{)% 182, 5i ves

1- (3-N- (2, 2 ’Q-(3-V\I-(mﬂomr@@hbnaxynarbmw)e)mldirmhﬂmzuhﬂr(% sglfemoymm%rwdm -

b phery| 4 i Bire o2
oxycar bonyl ) am, di nobenpz ul f
bi phenﬁ} 4- y1 xs-N-mTﬂugqur@aoxncqrbow Q@mdmobmzyﬁ %TSHH% 3?5 )am i d
ilnogeRI_ I 96_ 1- a‘ bi phenyl - 4- yI) 1- met hyl ur ea,
(3N (2,2 LY gﬁ;&m@oe T -safg?n'o-ymgﬁmw-
é (ﬁ N-|(2 2 4’. 1)-1-pehtytyreahoxycar bonyl )am di nobenzyl )-3-(2'-sul fanoyl -
| en '
2-{ri ohl or o6 ﬂ%@&%ﬁﬁéﬁ% ek TrarBhrgnicotRna )32 syfemoyibipheny!-

bi phepﬁ(% 4- y49yl)11-|saC3ULmyluaa
1-(3- 8 {W&“ﬂ@ flfﬁr{é%xyeérb?ﬂylk%muﬁéwﬁwmz -shifaRioysviphenyly | -

bi phenyl - 4 y tri'chl or oet hoxycar bonyl
) ani di nobenz%YJ)-kﬂyQIOh§&Ylf"l%®9Pte%l phenyl - 4-yl)-1-pentyl urea, WO 02/10145

PCT/ EP01/ 0813Q3-N-33-ffaorophenoxycarbonyl)amidinobenzyl)-3- -(2'-sulfamoylbiphenyl-
4-yl)-1-cyclopentylurea,
1-(3-N-(4-fluorophenoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoylbiphenyl-

20
4-yh)-1-benzylurea.

Starting from thio-4-methoxypheny! chloroformate and the reaction of the
“amidino compounds” gives

25
1-(3-N-(4-methoxyphenylthiocarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-

biphenyl-4-yl)-1-propylurea,
1-(3-N-(4-methoxyphenylthiocarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-phenylurea,
1-(3-N-(4-methoxyphenylthiocarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-methylurea,

1 -(3-N—(4-methoxypheny|thiocarbonyl)amidinobenzyl)-3-(2‘-su|famoy|-
biphenyl-4-yl)-1-ethylurea,
1-(3-N-(4-methoxyphenylthiocarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isopropylurea,
1-(3-N-(4-methoxyphenylthiocarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyi-4-yl)-1-butylurea,
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10 15 26 25 30 35 1-(3-N-(2, 2,

2-trichioroet ar bonyl ) am di nobenzyl ) -3-(2' -sul fanoyl -
bi phenyl -»—’@f’g)ﬁégec- but yl urea, 1-(3-yN-)2, ( Y “PCTIEP1/08130
2, 2-tri chi or oet hoxycar bonyl ) ani di noben2%I-) - 3- (2' - sul f anpoyl -

bi phenyl - 4-yl ) -1-cycl ohexyl nmet hyl ur ea,
1-(3-N-(2,2,2-trichl oroet hoxycarbonyl ) am di nobenzyl)-3-(2'-sul fanoyl -
bi phenyl - 4-yl)-1-cycl opentyl ur ea,

1- (3-N-(2, 2,274 ki Gh - i ':E-%@@ (! | -
bi phenyl - 4- |'§§'§"@éh§ﬂﬁﬁ$’ggé%@@?%}}r?g?‘?*y%ﬂ lenzy !'J)%l:la ?gs}]éf?mﬂyﬂeﬁg%
reaction of mw@%‘ﬂi—ﬂ{-ﬁdsob@tﬂ%@ﬂds" gi ves 1-(3-N-benzyl oxycar bonyl am

i di nobenzyl )y_g5. '4-&1%&6&?9% tHbEaBbndhathididobarzgDy3A2 esulfamoyl-
1-(3-N benzyl_gaxélczz(ar bopyl am dﬁ%obenzyl )?2- (2" -sul fzaygoy-l(%i phenyly- 4-yi)-1-
phenylléjr ea, biphenyl-4-yl)-1-pentylurea,

1- ( 3- N benzyi-@-@r-hetyhaphenyitiiecanpony Bathlinsberizyhe(Brsuitamoy-4- yi ) - 1-

h o
QEE 3}/:\LjLgﬁzﬁ'BQ?}BVA‘r"ﬁ}S'Pﬁ?|'%‘?ﬁ‘8't‘%%8'ﬁ’zy| )-3-(2' -sul f anoyl bi phenyi - 4-yl ) - 1-

et hyl urea, 1-(3-N-(4-methoxyphenylthiocarbonyi)amidinobenzyl)-3-(2'-sulfamoyl-
1- (3- N- benz yl; oxyeAronvl ArisheighRsEyidred; (2' - sul fanoyl bi phenyi - 4-yl) - 1-

i | : | o

- (5 K{’éeﬁ2§1aﬁ%wrmmwhenm@weﬁash°m§ammea?%%%%'rﬂﬂaw'z- y)-1-
butyl utea, piphenyl-4-yl)-1- yqlcc)jpent lurea, . _ _

1- (3 \-benzy] oXyr ol R é%”ﬂheh?ﬁté%@ééﬂo%yﬁé&?dihéﬂéﬁﬂi’}?i’!-'(ﬁ"-aﬂf‘é?ﬂéylfl‘ yl)-1-

i sobut yl ur ea,
1- ( 3- N- benzybipkengrbohyl-benzilamgi@enzyl ) - 3- (2' - sul f anoyl bi phenyi - 4-yl ) - 1-
pentyl ur ea,

1- (3- N-benzyl oxycar bonyl am di nobenzyl ) -3-(2' - sul f anoyl bi phenyl - 4-yl)-1-
sec- bu% %I ur eBeaction of the “amidino compoyun)ds” W(Ith 1-acetoxyet¥\yl 4-|£|)'1itr013/henyl-y )

1-(3-N enzyéﬂ‘bﬁﬁéfeb@%!é am di nobenzyl)-3-(2' -sul fanoyl bi phenyl -4-yl)-1-
cycl ohexyl net hyl ur ea;
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yh)-1-propylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
y)-1-phenylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-methylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-ethylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-isopropylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-butylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyi-4-
yl)-1-isobutylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yh)-1-pentylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-sec-butylurea,
1-(3-N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-
yl)-1-cyclohexylmethylurea,
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1- (3- N-henzyl oxycar bonyl am di nobenzyl ) -3-(2' - sul fanoyl bi phenyl - 4-yl)-1-

cycl opentyl urea
1-(3-N bex‘ﬁ?/f’%w&lr bonyl am di nobenzyl ) - 3- (2" -sul f anoyl bi pPkFeTr%II’O-IQ??IO) -1-

benzyl urea. WD 02/ 10145 PCT/ EPO1/ 081303734 5 10 15 20 25 30 35 Starting
from phenyl chiorofornmate and the reaction of the "am dino conpounds”

gi ves 1-(3-N phenoxycarbonyl am di nobenzyl)-3-(2'-sul fanoyl bi phenyl -4-yl)-1-
propyl ur ea,

1. (3° N phenoue iy ROk ATh Sl ASREH HhichSrs3 A R ey heryd ) - 1-

phenyl ur ea,
1- ( 3- N- phengXytayblopghtyliréanobenzyl ) - 3- (2' - sul f anoyl bi phenyl - 4-yl) - 1-

net hyl urea, 4_3_N-acetoxyethoxycarbonylamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-

1- (30 N phendk§N-acetoxyethoxy carbo iy oy ol phenol Ayl ) - 1-
et hyl yr ea, Yl)-1-benzylurea.

1- (3- N phenoxycar bonyl am di nobenzyl ) - 3- (2' - sul f anoyl bi phenyl - 4-yl) - 1-
i sopropyl ur

é- ( 3|- N- phen%@%yl ami di nobenzyl ) - 3- (2' - sul f anoyl bi phenyl - 4-yl ) - 1-
ut yl ur ea,

1- (3- N phenaxycar hapKi@EhfidPbadidgcudiv o Sh! RERMaBRRANet a1 4ny).) - 1-

i sobut yl ur ea,
1- ( 3- N pheno¥edaCheny 1988d#A0394-40903- (2' - sul f anoyl bi phenyl - 4-yl ) - 1-

pent yl UT ea,

1 (3, phengeycar bosyL A ShORRSHFAD i 8 ol RhgaMade ) 1-

sec- butyl ur

1- ( 3- N- phenoxgmpedredyy] am di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl - 4-yl ) - 1-

cycl ohexyl net hyl ur ea,

1- (3- N- phenoxycar bonyl am (_:Ii_nobenz3{l % 3-(2' -sul fanoyl bi phenyl -4-yl)-1-
15 1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-propylurea,

1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-phenylurea,
1-(3-N-hydroxyamidinobenzy!)-3-(2'-sulfamoylbiphenyl-4-yl)-1-methylurea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-ethylurea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylibiphenyl-4-yl)-1-isopropyl-
urea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-butylurea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-isobuty!-
urea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoyIbiphenyl-4-yl)-1-pentylurea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-y)-1-sec-butyl-
urea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-suifamoyibiphenyi-4-yl)-1-cyciohexyi-
methylurea,
1-(3-N-hydroxyamidinobenzy!)-3-(2'-sulfamoylbiphenyl-4-y)-1-cyclopentyl-
urea,
1-(3-N-hydroxyamidinobenzyl)-3-(2'-sulfamoyibiphenyi-4-yl)-1-benzylurea
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gives

1-(3-N-ethoxycarbonyloxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1-
propylurea,

35



cycl opentyl urea,

1- (3- N-phenoxycarponyl am di nobenzyl)-3-(2'-sul fanoyl bi pheigslepbimsise 1-

benzyl ure&og\//]é’fl{$ng from 4-fl uorophe \yﬂl chi orof ormate and reaction of the

"am di no conpounds” gives -38 -

1- (3- N-(4-fl uorophenoxycar bonyl ) am di nobenzyl)-3-(2'-sul fanoyl bi phenyl -

4-yl)-1-propylurea,

i(?) N-1(4;1fl uor ophenoxycar bonyl ) am di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl -
-yl)-1-phenyluge idirfdbEnEyN-- BB afamog i |-45y1gQ- 25 30 35

1-(3-N- (4-f fhreeats %Q%&Cf(\:@%%ﬁ% | nobgﬁzyfﬁ)g—-%& (Wsuﬁiﬁr’oﬁ?phenyl i

4-y1) - 1- et ipheoykisea,

i: §/ |3) Nfl( g; Lbluﬁa;-ﬁe?lgé}ﬁa%é?%ﬁ\ﬂ&&érﬁi@iriﬂuwh?r)-af(Z’-s&+féﬂi0yﬂﬂ¢ﬁ@Mm-ﬂheny| -

1-(3- N (4-f I“'L‘ﬂihhﬂ'b‘h%oxycar bonyl ) am di nobenzyl ) -3-(2' -sul f amoyl! bi phenyl -

4-yl ) -"1- i sopi-@pN-ethesycarbonyloxyamidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-y1)-1-

i)(”?)) N-l( gfuI Lﬂl{ﬁélgg%ée’noxycar bonyl ) am di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl -

1- ( 3- N- ( 4- f 11u63-Bbeibouysarbepyayyanidinebenzyh (3 -syifamoykiphemdA-¥ dreny -

L) ; | |
PRTIR p_entﬁ(iﬁggﬁq%%é/acr%ﬁ&%&{%r%mir‘?ét?é)nbz?/ﬂzé’-'(é'ls?’dlf(a%wdy%\Hwé‘r‘?}]ﬂ-?f)ﬂhe“y' :
zll(lg) I\Illqgeilm mpﬁgggxycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl bi phenyl -
1- {3- N-(4- 11T -é%ﬁ@\?&%@?exﬁ?{ﬂ?mi%?%%’b%@z%%’r%‘.'f??“‘?ys'?}PPS%;‘I‘%P‘Jﬁe nyl -
4-yl)-1-cyclistieutylureadhyl ur ea,

1- (3- N- (4- T 4108 QRRERRY¥EHORGIBK, ARIGIAbBERANT 3 2= utlzthoyibibhanpyd-fi)pheny | -
pentylurea,

1 -(3-N—ethoxycarbonyloxyamidinobenzyl)-3-(2'-su|famoy|biphenyl-4—y|)-1 -
sec-butylurea,

1 -(3-N-ethoxycarbonyloxyamidinobenzyl)—3-(2'-su|famoy|biphenyl-4-yl)—1 -
cyclohexyimethylurea,

1 -(3-N—ethoxycarbonyloxyamidinobenzyl)-3—(2'-sulfamoylbiphenyl-4-yl)-1 -
cyclopentylurea,

1 -(3-N—ethoxycarbony|oxyamidinobenzyl)—3-(2'-su|famoy|biphenyl-4-y|)-1 -
benzylurea.

15

20

25 Example 9

The following compounds are obtained analogously to Example 7:

1-(3-N-(N, N-diethylaminoethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-propylurea,

1-(3-N-(N, N-diethylaminoethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-phenylurea,

1-(3-N-(N, N-diethylaminoethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyi-
biphenyl-4-yl)-1-methylurea,
1-(3-N-(N,N-diethylaminoethoxycarbonyl)amidinobenzy!)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-ethylurea,
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4-yl)-1-.cycl opentyl urea,

. 1-(3-N-(4 qu enoxycar bonyl ) am di nobenzyl )-3-(2' -sul f | yl -
4-yl)-1- be“@V]Gﬁgg Starting fromthio-4-nmethoxyphenyl ch?g?é#@pﬁg e and

the reaction of the "am dino conpounds3® gives

1- (3- N- (4- met hoxyphenyl t hi ocar bonyl ) am di nobenzyl)-3-(2'-sul f anoyl -

bi phenyl - 4-yl) - 1-propyl urea,

1-(3-N—(4 nethoxyphenylthiocarbonyl)anidinobenzyl) 3-(2' -sul fanmoyl -

bi phenyl - I _ " |-

o RaoN (ot KRRt FRminosthoxycarbanyhemidingbenzyl)-2-(2-suffamoy-

bi phenyl - 4- ybmhgnm’eﬁwi}rM%mropy lurea,

1-(3-N-(4- m%‘*ilaswmwﬂléthy@ﬁﬁﬁ@@thwﬁrbdhﬂmmwaen?zy()za (B1ghffanyl--
bi phenyl - 4-y]| et hy

u
1- (3- Ng( 4- m?%ﬂ@ﬁwh@ﬂbr{‘ﬁ%’é‘érp@onyl ) ami di nobenzyl ) - 3- (2' - sul f anoy! -
bi phenyl 4- y i1 Y 3Ivi( Mgty lantiaoethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-

1- (3-N-(4- I di nob 1)-3-(2"-sulf I

b1 pheny - ”%%‘ECE%- RO 16105 PeTy POl 08130°. 36 5. 10° 15 20 25
go ‘;’5 1I (3 N:I((B Mawwecwhyiammuetboamarmnylé\ammnmmﬁxm (Z-suifamayl-f anoy!| -

| pheny by EARMLY Jodh

1-(3- N-(4 rre ??o Bﬁ WI t IEI ogﬁ? bonyl ) ani di nObeQiZXotgenzyf) 3 (5-sulf%m3§ll-

bi phen¥P44 y 1 1 éIrNy:i|Q,th¥[§1mmoethoxycarbonyl)aml

é (ﬁ I\I—I I _Use@qsmﬁgrgé)am di nobenzyl)-3-(2'-sul fanoyl -
1 (3N (- et éy—iﬁ@xﬁ%%v%aip%mywwwmmy BB
bi phenyl - 4- yb)phbnqbté#yd))hbacybhmhehylmﬁtbﬁurea
L |(o ﬁenN-yI( 4- 4”51;1;@XNE{RFNYA|él}ﬁ§l%9ﬁhBQ%&}@%@h?B@IﬁM%Be&y‘)Z&QL&Jli%mbﬁ)l-
15 blpheny?/ -yI) 1-cyclopenty|urea
1-(3-N-(N,N-diethylaminoethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-

biphenyl-4-yl)-1-benzylurea,

1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-propylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-phenylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoy!-
biphenyl-4-yl)-1-methylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-ethylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isopropylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-butylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyt)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isobutylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-pentylurea,
1-(3-N-(N-methylpiperidin-4-yloxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-sec-butylurea,
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1- (3- N- (*4- met hoxyphenyl t hi ocar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -

bi phenyl -4-yl ) -1-benzyl urea. Reaction of the "am di no congeypsiosidet h
1- acet oxygy%%méé%i t rophenyl - carbonate gi ves /o

1- (3- N-acet oxyet hoxycar bonyl ami di nobenﬂQI') -3-(2' -sul fanoyl bi phenyl - 4-
yi)-1-propyl urea,
1- (3- N- acet oxyet hoxycar bonyl am di nobenzyl ) -3-(2' - sul f anoyl bi phenyl - 4-
yl)-1-phenyl urea,

;I' § 31N rrgtcﬁ;%@éﬁ@%ﬁﬁﬁﬁlﬁ@ri@mﬂlﬂ&%ﬁ%dw%iaino%éhﬁﬁﬁﬂs)ldzbbmﬂ@mww-— 4-
1- (3- N- acet dighemt-A/iniHRysionanyinaibykied) ) - 3- (2' - sul f anoy! bi phenyl - 4-
>1’| ) éll-\l-et hylt WV-FﬁNﬁ(N-meth)gpipelridir_u-4_-yloxycarbonyl)amidinobenzyl)—S-(2‘-_s.uIfamoyl-
v § 1 Sggr% eémg%ﬁ?_q_oyrg{ogerntﬁbpé)al?enzyl )-3-(2'-sul fanoyl bi phenyl - 4-
1|— § 3-1 ba;:elt oryBNINethiplpindrigin-di-ylokaaronyl mntiginabentzphndy(Ayispliampyl-4-
yl)-1-butyl yr

- (32N acet GUBRSMA XL B0 | ohenzyl ) - 3- (2 - sul f anoyl bi phenyl - 4-
yl)-1-isobutyl urea,

1- (3- N-acet oK W o . L . .
y1)-1- pent yf)w%g\hw%&%éétﬁ&ﬁﬂam&ﬂﬂ)émm&béﬁzylw (asufambpheny! - 4

1- (3- Ny gcet dXPReRIXA ¥ BT bBFRAYIHIPEI nobenzy! ) - 3- (2' - sul f anoy! bi phenyl - 4-
{' % 3 1N-S:ge ?g&m%@ejr?i?-Z-yl-ethoxyqarr]%%nyl)arrlxidin??beglzy|)-3|-(f2'-sulf?rg_oyk
yl)-1-cycl oh@ﬁﬁ??@fﬁﬁhﬁ@ﬁ&ﬂ@%/ 1oi2§yP)CT/ EI(301/ 83138m¥37| Ehigylléél-zo 25
30 1. (31 gcwmew&ylwhvxmmmw)ﬂwgmopeszwm-@uﬁpﬁawvbi phenyl - 4-
{-(3- N-;cet g@@@?h@i@@!ﬁ?k&“ﬁ}?‘g%e |’nober] 3" I) - 3- (62' - Lg oyl bi phenyl - 4-
yl)-1- ?§n2y| 1.-,(@-6(\_/-(pyrld|n-2—yl-ethoxycarbonyf midinob nzyﬁ- -{Za-suﬁamo -
biphenyl-4-yl)-1-ethylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoy|-
biphenyl-4-yl)-1-isopropylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-butylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-isobutylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyi-4-yl)-1-pentylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-sec-butylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyi-
biphenyl-4-yl)-1-cyclohexylmethylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl|-
biphenyl-4-yl)-1-cyclopentylurea,
1-(3-N-(pyridin-2-yl-ethoxycarbonyl)amidinobenzyl)-3-(2'-sulfamoyl-
biphenyl-4-yl)-1-benzylurea.
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Era‘rrpl e\-18 The reaction is carried out analogously to S M Rahmat hul | ah et
al.. in J. Md. em 1999, 42, 3994-4000. Reaction of et | formate
and the fJYP8HH "N hydr oxyam di no conpounds”: FUEFT)0R0

1- (3- N- hydr oxyam di nobenzyl ) - 3- (2' - sut Aoyl bi phenyl -
1- (3- N- hydr oxyam di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl -

4-yl)-1-propyl urea,
4-vyl
1- (3- N- hydr oxyam di nobenzyl )-3-(2'-sul fanoyl bi phenyl - 4-yl
4-vyl
I

) - 1- phenyl ur ea,
) - 1-nmet hyl urea,
) - 1- et hyl ur ea,
)-1-isopropyl -

igg N- Eygroxyam' di nobenzyl ) -3-(2'-sul fanoyl bi phenyl -
-(3-N-hy r%éﬁﬂ iqpobenzyl ) - 3- (2' - sul f anoyl bi phenyl - 4-
ur ea, lg iy Y PReny Y
1- (3- N-hydroxyam di nobenzyl ) -3-(2' - sul fanoyl bi phenyl - 4-yl)-1-butyl urea,
1- (13- N- hydr qry/setiofi gTabe BiriflLiorododtarfide wit uthyl premyhcetatd andlogeosiyt yi -

ur ea, .

1- ( 3- Nc hydr 69>ﬂa?rﬁﬂfjrfﬁﬁ@ﬁrzﬂﬁaﬁ‘§n@f‘a!%ulsyn@ﬂ'Bi E)‘r:?eﬂﬁ’-?h] y:?')z-aﬂdp%'r?t yl urea,
y E g(—al\k ydr oxyiae8 di(Badmidinddeniyl)3-(2sulfamoylbipherndyy)-4-gthpxicaseenyut y -
1- (3- N- hydr JR§UHYPAObenzyl ) - 3- (2" - sul f anoy! bi phenyl - 4-yI ) - 1- cycl ohexyl -
met hyl ur ea,

1- (3- N- hydr oxyARE 8l ARSEBR WitBrethyl BrbMBpROiShateasivés theyédmpognehopent yl -

urea, :

1- (3- I\lggydr oRyamidinokanzyiyd-2' sufemayihiphaayrdsy BrsmethaveasRoVRtivY | ur ea
grves urea, FAB 509.

1- (3- N- et hoxycar bonyl oxyam di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl - 4-yl)-1-
propyl urea, WO 02/10145 PCT/EP01/08130 -38 5 10 15 20 25 30 35

1- ( 3- N- et hoxExambleny oxyani di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl -4-yl)-1-

Preparation of 1-(3-amidinobenzyl)-3-(2'-sulfamoylbiphenyl-4-yl)-1 -(1-

15
methyltetrazol-5-ylethyl)urea ("GA"):.
Analogously to the above examples, use of 3-bromopropionitrile gives the
compound 1-(3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl)-3-(2'-sulfamoyl-
20 biphenyl-4-yl)-1-(2-cyanoethyl)urea.
Conversion of the cyano group into the 1H-tetrazol-5-yl group is carried
out by conventional methods by reaction with sodium azide or trimethylsily!
azide, giving 1-(3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl)-3-(2'-sulfamoyl-
o5 biphenyl-4-yl)-1-(2-(1H-tetrazol-5-yl)ethyl)urea.
Methylation using methy! iodide followed by hydrogenation in methanol/
acetic acid with Raney nickel catalysis gives, after removal of the catalyst
and conventional work-up, the compound “GA”.
30 ,
Starting from
2-methoxyethyl bromide,
1-bromodimethyl ether and
35 4-methoxybutyl bromide,

the following compounds are obtained analogously:



phenyl urea,

ﬁegﬁyrhféggézﬁﬁhggnyloxyanldlnobenzyl) 3-(2' - sul fanoyl bi phepipoifsise) - 1
1-(3-N—ethoxycarbony|oxyanidinobenzyI)AQ:(Z'-sulfannylbiphenyl-4-y|)-1-
et hyl urea,

1- (3- N- et hoxycar bonyl oxyam di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl -4-yl)-1-
i sopropyl urea,

1- (3- N- et hoxycar bonyl oxyam di nobenzyl ) -3-(2'-sul fanoyl bi phenyl - 4-yl)-1-
but yl ur ea, )

1- (3- N et hoxiE3amigippbepayh-ai(Rosefaryeylbiphepyl-4 i limsthaxyRiBriea - v ) - 1-
i sobutyl UL eay. 3-amidinlobenzyl)-3_-(2'-sulfam(|) Ibi henyl-4-y|)f-1-methoxymethylurea, |
;eﬁ,f’ y:\F reteaf)X%%ﬁ%?n?&'i%oBéX?yW}-g'-(BQQ&?azﬁﬁoilb|ph%%yl-ﬁ%h)-i"-'?ﬁ’&hBJqP&ﬁi?Mea‘? yl)-1
1-(3-ﬁ?ethoxycarbonyloxyanidinobenzyl)-3-(2'-sulfannylbiphenyl-4-y|)-1-
sec- butyl ur ea,

1- (3- N- et hoxycar bonyl oxyam di nobenzyl ) -3-(2'-sul fanoyl bi phenyl - 4-yl)-1-
cycl ohexyl net hyl ur ea,

1- (3- N- et hoxycar bonyl oxyam di nobenzyl ) - 3-(2' - sul f anoyl bi phenyl - 4-yl)-1-
cycl opent yl ur ea,

1-(3- 6thoxycarbony|oxyanidinobenzyl)-3-(2'-sulfannylbiphenyl-4-y|)-1-
benzyl urea. Exanple 9 The foll ow ng conpounds are obtained anal ogously to
Exanple 7: 1 -(3-N-(N, N-d i ethyl

am noet hoxycar bonyl ) am di nobenzyl )-3-(2' - sul f amoyl -

bi phenyl -4-yl)-1-propylurea, 1 -(3-N-(N, N-d i ethyl

am noet hoxycar bonyl ) am di nobenzyl )-3-(2' - sul f anoyl -

bi phenyl -4-yl)-1-phenylurea, 1 -(3-N-(N, N-d i ethyl
aninoeﬁgoxycarbonyl)anidinobenzyl)-3-(2'-sulfanDyI-
bi phenyl'-4-yl)-1-methylurea, 1 -(3-N-(N, N-d i ethyl
am noet hoxycar bonyl ) am di nobenzyl )-3-(2' - sul f anoyl -
bi phenyl - 4-yl)-1-ethylurea, WO 02/10145 PCT/ EPO1/08130 -39 5 10 15
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20 25 30 35 1 -(3-N(N, NNd i ethyl am

I nqget hoxycar bonyl %am’ di nobenzyl)-3-(2'-sul fanoyl -

bi phenyl -M?I“}/-l 14 sopropylurea, 1 -(3-N-(N, N-d i ethyl
am noet hoxycar bonyl ) ani di nobenzyl ) - 3- ¢#3-sul f amoy! -

bi phenyl -4-yl)-1-butylurea, 1 -(3-N-(N, N-d i ethyl am
I noet hoxycar bonyl ) am di nobenzyl ) -3-(2'-sul f anoyl -

bi phenyl -4-yl)-1-isobutylurea, 1 -(3-N-(N, N-d i ethyl

am noet hox i di _2_(2' QL e
bi phenyl - 4y;ﬁ§§§9%rhh%g} %‘é\gt}s%@(%p ﬁe%ceﬁl_ﬁ%@ﬁ e% h;';?tloannsf
I noet hoxycar bonyl ) am di nobenzyl ) -3-(2'-sul f anoyl -
bi phenyl - 4- ¥ - i -(3-N-(N, N-di ethyl
ampnoe%/hoxy&%%’éﬁﬁ?égﬁgi&nlgfb‘gﬁglﬁl) ( 3-( 2'( -sul f alrm)e/l e
bi phengl -4-yl)-1-cycl ohexyl net hylurea, 1-(3-N-(N,N-di ethyl
gfﬂ' ROG Pozyc;larsmnmh)ffrmw gobanzictive ﬂag%ré'diembf #veofdrmula | and 5 g of

i phenyl -4-yl)-1-c ent vyl ur .
ampnoe%/hoxyé/%féﬁé-'m ﬁﬁﬁggﬁﬂé%%%t?hg ¢ %f ﬁé‘ﬁ%'%‘gﬂer L Qéﬁlus‘ted FO_ .
bi pheny! - 4- yphl-615 eimgy2N hydrochloric acid, sterile filtered, transferred into injection
o7 (e £ Vi) BIDIsBlrlihiof 5fei6 RbRAMSS S SHEE D) stdrfe>’ - sul famoy! -
bi phenyl - 4- YY1 ogﬁysl drea, > ) i
1-(3- Niq()l\l- meeenyditions Hashriniectios wal £optRIs PAne of Astive NAredisnt o - sul f anoyl -
bi phenyl’-4-yl) - 1- phenyl ur ea, o .
%I éﬁewyfﬁ?ﬁ?*&ﬂ#@ﬁ;ﬁiﬁ&%ﬁl‘l’ﬁégcar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -
1- (3-N- (N- et hyl pi peri di n-4-yl oxycar bonyl ) am di nobenzyl )-3-(2'-sul fanoyl -

bi phenyl - 4-yl,) -1z |ty i : ;
1-(3-N- (N ne%\ﬂp%blﬁ%gﬁ izgi @8;119 |38§<“{,% 5”,%8%';?{‘} gfn%h(% fr?(r)'gglr?zl \fvsth C],O § qfsslﬁyfaarmyl -
bi phen)‘%- 4- ylecithin ang 409 guefeecoa butter is melted, poured info moulds and
1-(3- N'CN- e M@%E@&' & BatnBuppusits) @antdingRdimg e active ingrédiensul f amoy! -
bi phenyl - 4-yl') - 1-but yl ur ea,
1- (3- N- (N- net hyl pi peri di n-4-yl oxycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -
bi phenyl - 4- y Exainple @iSolutiora,
1- (3- N- (N- et hyl pi peri di n- 4-yl oxycar bonyl ) am di nobenzyl ) -3- (2" -sul fanoyl -
bi phenyl - 4-yl ) -1-pentyl urea, o _
20 A solution is prepared from 1 g of an active ingredient of the formula |,

9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of

benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

PCT/EP01/08130

25
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

30
Example E: Tablets

A mixture of 1 kg of active ingredient of the formula 1, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed to give tablets in a conventional manner in such a way that each
tablet contains 10 mg of active ingredient.
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1- (3- N-¢N-net hyl pi peri di n-4-yl oxycar bonyl ) am di nobenzyl ) -3-(2'-sul fanoyl -
bi phenyl -4-vyl)-1-sec-butyl urea, WO 02/10145 PCT/ EPO1/ 081 o130 15 20
55 30 Wlobiidias SPcrnepdl

1- (3- N- (N- et hyl pi peri di n- 4-yl oxycar bo-) ani di nobenzyl ) -3-(2' - sul f anoyl -
bi phenyl - 4-yl ) -1-cycl ohexyl nmet hyl ur ea,

1- (3- N- (N- net hyl pi peri di n-4-yl oxycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -
bi phenyl - 4-yl)-1-cycl opentyl ur ea,

1-(3-N- (N car bonyl ) am di nobenzyl )-3-(2' - sul famoyl -
bi phenyl - ”%’FY'%JB!@EZ l??eeéﬂmw

1-(3- N-(pyr| di n- 2- yI et hoxycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -

bi phenyl - d%b 35 §§é‘@analogou gy to Example E and subsequently coated

é, éﬁeéf%r Iym)a @W@hgo@%ﬁgr\% coat%'gng seurggsg potéto std rucll"nf ?aqul

1- (3-N(pyrig &mhaatjhjy)eycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -
bi phenyl - 4- yI) 1- net hyl ur ea,
1- (3-N-(pyridin-2-yl -ethoxycarbonyl ) am di nobenzyl)-3-(2'-sul fanoyl -

bi phenyl - 4- yEXampﬁae B:|Capsyles

1- (3-N-(pyridin-2-yl-ethoxycarbonyl)am di nobenzyl)-3-(2'-sul fanoyl -
bi phenyl - 4-y|)-1-i sopropyl urea, :

1- (3- N; épyr i dika-of agtive ingsedient B foamula halsdnipdyced nio herd gglatine.
bi pheny 4- yEdpstideiirva 'ébﬁﬁentlonal manner in such a way that each capsule

%I éﬁerl\ll-yl(pzrlygcly r{@qsg% %%rc egy(nare@entnobenzyl )-3-(2' -sul fanoyl -

1-(3-N-(pyridin-2-yl-et hoxycar bonyl ) am di nobenzyl ) -3-(2' - sul f anoyl -

bi ph I

1|F3eRg(pyr|§%ﬁﬁ!£yl H@&ycarbonyl)anidinobenzyl)-3-(2'-sulfanDyI-
blphen % 4-yl)-1-sec- butylurea

1-(3-N y“ﬁéam?udﬁ @LR H%ﬁ@@mdré@%dbﬂmmaﬁn@r@rtma@ﬂnard

bi phenyl -
' pheny water is stenle ?lltérercriB tra¥1s¥lerred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

20
25
30
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1- (3-N-(pyridin-2-yi-ethoxycarbonyl )am di nobenzyl)-3-(2'-sul fanoyl -
bi phenyl - 4-vyl)-1-cycl opentyl urea, P01/08130
1-(3-N—(p9Y$8%HM2§yI-ethoxycarbonyl)anidinobenzyl)-3-(2'-¥ﬁj ano 1
bi phenyl - 4-yl ) - 1-benzyl urea. 35 WD 02+ 46145 PCT/ EP01/ 08130 -41 5 10 15 20
25 Exanple 10 Reaction of 2,2,2-trifluoroacetam de with ethyl bronopacetate
anal ogously to 1. 1 and further reaction analogously to 1.2, 1.3, 1.4,
3.1, 3.2 and 3.3 gives

1- (3-am di nobenzyl )-3-(2'-sul fanoybhy 24-yi)-I|-ethoxycarbonyl -

met hyl urea. Anal ogous reaction mﬁtﬁgﬁﬁﬁﬁg§hgéonnpropionate gi ves the
conpound 1 - (3-am di nobenzyl)-3-(2'-sul fanoyl bi phenyl -4-yi)-1

- met hoxycar bonyl ind¥ 66the6Bngi@y. Exanple 11 Preparation of

1- (3-am di ng‘ﬁenz‘@‘? %‘él:‘?%g-sulfarmyl bi phenyl -4-yi)-1 -(1 - nethyltetrazo |
-5-ylé§thyl) urea ("GA"): Anal ogously to the above exanples, use of

3-bronopropionitrile gives the conpaound
1-(3-(5-methyl -1, 2, 4- oxadi azol - 3-yl ) henzyl (2'ssul fanoyl -
bi phenyl -4-yi)-1 -(2-cyanoefhyl)urea.j| Conug on '0f the cyano group into

the 1 Htetrazol-5-yl gro carnNed Nouy conventi onal nethods by
reaction with sodi um aRi trinﬂthyIHinI azi de, giving
1-(3-(5-methyl -1, 2, 4- oxad - 3-ynbenzyl) - 3-(2' - sul f anoyl -
biphen¥¢-4-yl)-l -(2-(I Htetrazol-5-yl)ethyl)urea. thhylatibn usi ng
met hyl 'Y odi de foll owed by hydrogenation in nethanol/ acetic acid with
Raney nickel catalysis gives, after renoval of the catalyst and
conventi onal worjlg+iicht he conpound "GA". 30 35 Starting from

R is CN, CHaNH;, -NH-C(=NH)-NH,, -CO-N=C(NH,).,
-C(=NH)-NH,, which may also be monosubstituted by Ar',
15 OH, O-COA, O-COAr, OCOOA, OCOO(CH2)aN(A).,
-COO(CHa)aNA;, OCOO(CH:)mHet, COO-(CHz)m-Het,
CO-C(A).-R®, COOA, COSA, COSAr, COOAr, COOAr, COA,
COAr, COAr or by a conventional amino-protecting group

20

{\(N‘O {\(/N‘O
HN or N=
0] CH, ,

25

R is R* Ar, Ar or X,

R? is phenyl which is monosubstituted by SA, SOA, SO2A,

SONHA, SO,NHA, CF3,COOA, CH,NHA, CN or OA,
30 HH A
Do
R® is CHals, OCOA or { o~
0

35



2-met hoxyet hyl brom de, 1 -bronodinethyl ether and 4-nethoxybutyl brom de,

the foll ow gnpounds are obtai ned anal ogously: WO 02/ 44depo1/08130
pCT EPo1/ W BHTIH2 5" 101 20 25 30

1- ( 3- ani di nobenzyl ) - 3- (2' - sul f anoyl bi pA€nyl - 4-y1 ) - 1- net hoxyet hyl ur ea,

1- (3- am di nobenzyl ) -3-(2'-sul fanoyl bi phenyl - 4-yl) - 1- met hoxymet hyl ur ea,

1- (3-am di nobenzyl)-3-(2'-sul fanmoyl bi phenyl - 4-yl) - 1- nmet hoxybutyl urea. 35 WO
02/ 10145 PCT/EP01/08130 -43 5 10 15 20 25 30 35 The exanples below rel ate
to pharmaceuticqg® prepaaidyl having Bx20phrbol atonjseiotwhioh wingl o twosGHut i on of

100 g of an active ingredient of the formula | _and 5 f disodipym

hydr ogen phosphat e i n gBoupsmayika %Qﬂ'ﬁ%b)&\&%rrsiaéo@ﬁj%?@cp%@ngElTS usi ng

2N hydrochl ori c acid, | It f It ENj ection vials,
FOBLEF L SRS et

| yophi li sed under ste i'ons and sea er sterile conditions.
Each igj ection yial ceatpbmalkpl mavimg 1520 cabonragjomdi ent. Exanpl e B:
Suppositories A mxture of 20 g of an active ingredient of the fornula I
with 100 g of sdya | aeialkyl hawhg 1t10FagPet aldda butter is nelted, poured

into moul ds and ,all ougd bRy CGNapHtfyieSUPBPIIcH ¥ FRObSIitEecPer M0 Of active

I ngredi ent .
monosubstituted, disubstituted or trisubstituted by A', OH,
10 OA', NH,, NHA', NA';, NO,, CFs, CN, Hal, NHCOA, COOA,
CONH,, CONHA', CONA';, SA, SOA, SO.A, SO:NH,
SO;NHA' or SO-NA",
Ar is (CH2)n-Ar,
Het is a monocyclic or bicyclic saturated, unsaturated or aromatic
19 heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or monosubstituted, disubstituted or trisubstitu-
ted by A', OA', NH,, NHA', NA'2, NO, CN, Hal, NHCOA',
NHSO,A', COOA, CONH;, CONHA', CONA';, COA, SO2NH;,
20 SA', SOA', SO,A' and/or carbonyl oxygen,
X is (CH2)nY,
N~
—¢ ||
o5 Y is COOA or /N ~N
A )
Hal isF, Cl, Bror|,
n is1,2 3,4, 50r6, and
30 m isOor1,

and their pharmaceutically tolerated salts and solvates.

2. Compounds according to Claim 1, in which

35



Exanple .C. Solution A solution is prepared from1l g of an active ingredi ent
of .the for lo%(gl 9.38 g of NaH2PO4 - 2 H20, 28.48 g of pepibfssizel2 H20
and 0.1 g b8A%al koni um chloride in 940 m of bidistilled water. The pH
is adjusted to 6.8, and the solution~ 4 “made up to 1 1 and sterilised by
irradiation. This solution can be used in the formof eye drops. Exanple
D G ntnent 500 ng of an active ingredient of the formula I are mxed with
99.5 g of Vaseline under aseptic conditions. Exanple E: Tablets A m xture
of 1 kg of actiwR ingriedCeNHRNHhwhiatrmay @ls be manasubstistestby OH2 kg of

potato starch, 0.2 kg of talc and nesium stearate is pressed
to give tablets in a ﬁ@@?ﬁY%ﬁ'&ﬂaﬂﬁWHﬁpfqe% OPURay that each tabl et

contains 10 ng of active inhgredjent. /101&5 PCT/ EPO1/ 08130 -44 5 10
15 20 25 30 Exanple F: Co ets Tab /aré) pressed anal ogously to
Exanpl g E and subsequently co t i Nnon conve nal manner with a coating
of sucrose, potato starch, tH tragacanth and g . Exanple G Capsules 2
kg of active ingredient of the foPhla | are intrgddced i nto hard gel ati ne

capsules in a conventional manner in suchda tglatt eacqg&fagsul e contains
20 ng of the actavdtheigphamaseuticalihiglerale ﬁé)@%lﬂo atgs 88F ft9'8R of 1 kg of

active ingredi en%ﬁ1 he formula | in 60 | of bidistilled water is sterile
filtered, transf PPEE i nt o anpoul es, lyophilised under sterile conditions
and seahed under sterile conditions. Each anpoul e contains 10 ng of active

' ngredient. §.5 Compounds according to Claim 1, in which
R is -C(=NH)-NH_, which may also be monosubstituted by OH
or a conventional amino-protecting group,
15
{\(/N‘O {\(/N‘O
HN or N=
0o CH, ,
R is unbranched, branched or cyclic alkyl having 1-8 carbon
20 atoms, in which one CH; group may be replaced by O, or is
Ar, Ar' or X,
and their pharmaceutically tolerated salts, solvates and stereo-
isomers.
25
4. Compounds according to Claim 1, in which
R is -C(=NH)-NH,, which may also be monosubstituted by OH
or a conventional amino-protecting group,
30

or
0] CH,

¥

{ /N‘O {\(/N\O
jp =
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\a\l_)BOZR/1101424PC"IA'\/ EP01/ 08130 -45 Patent Clainms 5 10 15 20 25 or N, O N=C
S r., Ar' or X, R2 is phenyl which is nonosu SA,
SOA, S02AWOBAGIAS  SooNHA,  CF3, COA, CI¥I2NHA, CN or OA 33‘%%*0&3@%133% ds of
the formula | | in which Ris CN, CH2NAB- - NH C(=NH)- NH2, - CO N=C(NH2) 2,
-C(=NH) - NH2, which nmay al so be nonosubstituted by Ar', OH O COA, O COAr,
OCOOA, OCOQ( CH2) nN(A) 2, -COQ(CH2) nNA2, OCOQ(CH2) mHet, COO (CH2) m Het ,
CO- C(A) 2-R3, COOA, COSA, COSAr, COQAr, COOAr', COA,  COAr, COAr' or by a
conventi onal amiRfo- pr ¢ aﬁbiaF@hgdobrrarBaeds:r@ylellicSalkm@viog 138 cabare/ 10145
PCT/ EPO1/ 08130 -46 R4 is al kyl having 1-20 carb |ch one or
two CH2 groups nmay b@&terap lé]d@&!%@”@ ‘gHZ SV%HR)‘P?‘@ind'/eﬁfacﬁd b‘C& S groups
and/or 1-7 H atom; may, rb .rqeﬁg{aced by F, 5 Ais Hor alkyl having 1-20
car bon atons, ffkér Ving 1-10 carbon atons, Ar is phenyl or

napht hyl, each CR" V\'h' Q@ph%rl?dﬂﬁmbﬁﬁs mmubsntutwmemslom&@m di substituted

or trlsubstltuted by A
SO,NHA, CF5;, COOA, CH,NHA, CN or OA,
and their pharmaceutically tolerated salts, solvates and stereo-

isomers.
10
5.  Compounds according to Claim 1, in which
R is -NH-C(=NH)-NH,, -CO-N=C(NH>)., -C(=NH)-NH;, which
may also be monosubstituted by OH, O-COA, O-COAr,
15 OCOOA, OCOO(CH)nN(A)z, COO(CH2)nN(A)2,

OCOO(CH,)mHet, COO-(CHa)m-Het, CO-C(A)-R®, COOA,
COSA, COSAr, COOAr, COOAr, COA, COAr, COAr or by a
conventional amino-protecting group,

N.
20 {\(/N‘O {\(/_ 0
HN N

or
0] CH,

1

R' is unbranched, branched or cyclic alkyl having 1-8 carbon
atoms, in which one CH, group may be replaced by O, or is
25 Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO2A,
SO,NHA, CF;, COOA, CH:NHA, CN or OA,
R® is -CCl3 or -O(C=0)A,
30 and their pharmaceutically tolerated salts, solvates and stereo-
isomers.

6. Compounds according to Claim 1, in which
35 R is -NH-C(=NH)-NH,, -CO-N=C(NH),, -C(=NH)-NH, which
may also be monosubstituted by OH, O-COA, O-COAr,



10 ON, NH2, NHA', NA' 2, NO2, CF3, CN, Hal, NHCOA, COOA, CONH2, CONHA',

CO\IA 2 SA SOA SOZA SO2NH2, SO02NHA'" or SO2NA' 2, Ar Het
is a monocY@RA%F i cyclic saturated, unsaturated or aroﬁg’ﬁ&\g@/@éﬁr
heterocycle having 1 to 4 N, 0 and/or -94%t ons, which nmay be unsubstituted
or nonosubstituted, disubstituted or tri substitu- ted by A, ON, NH2, NHA',
NA' 2, NO2, CN, Hal, NHCOA , NHS02A', COOA, CONH2, CONHA', CONA 2, COA,
S2NH2, 20 SA', SOA', S02A" and/or carbonyl oxygen, X is (CH2)"Y, 25 30

NN Y is COOA or NN @C@A'@C@O@Hz)m(ﬁ% OOOQCH%),,N AR, 3, 4,50r6,and m
i sOorl, and their pharmaceutically tolerat ed salts and saol yates. 2.

Conpounds accor di ng t OCRD@H:)mHat, GHIOH () DI 2C oG o8) AT CEROA 08130 -
47 R - C(=NH) - NH2, h al

convenlt isonacl( alr;ll) no- pro r%@%'?‘ £B®? wipbébé\ K}QRC% rorg)&aéat hei r
phar mageut ically tol ergdrR@ntshaisamrolpratédting grosper eo- i soners.

{\(/ 0 {\(/ *
HN N=

or
o CH, °
10 R is unbranched, branched or cyclic alkyl having 1-8 carbon
atoms, in which one CH, group may be replaced by O, or is
Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO-A,
SO,NHA, CF3;, COOA, CH;NHA, CN or OA,

" R® is -CCl3 or -O(C=0)A,
Ar is phenyl which is unsubstituted or monosubstituted by A,
OA, CF3, Hal or SO:NH,,
20 and their pharmaceutically tolerated salts, solvates and stereo-

isomers.

7. Compounds according to Claim 1, in which
R is -NH-C(=NH)-NH,, -CO-N=C(NH,),, -C(=NH)-NH;, which
25 may also be monosubstituted by OH, O-COA, O-COAr,
OCOOA, OCOO(CHa)sN(A)2, COO(CH2)nN(A)2,
OCOO(CH;)mHet, COO-(CH,)m-Het, CO-C(A)-R%, COOA,
COSA, COSAr, COOAr, COOAr', COA, COAr, COAr or by a

30 conventional amino-protecting group,
N. N.
{\(/ 0 {\(/ Y
HN or N=
0 CH,

¥
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1;5 3. bCorrpoundE according to Claim1l, in which Ris -C(=NH)-NH2, which may
al so be nmonosubstituted by OH or a conventional am no-pr | roup, or
CH3 20 25 V8@ORIOWY ynpranched, branched or cyclic al kyl ph%ﬁ%%dlgb-g%ﬁcar Eon
atoms, in which one CH2 group may be ré&Pl-aced by 0, or is Ar, Ar' or X,
and their pharmaceutically tolerated salts, solvates and stereo- isoners.

4. Conpounds according to Caiml, in which Ris -C(=NH)-NH2, which may

al so be nonosubstituted by OH or a conventional am no-protecting group,
HN-4 N( O CH3 35RWD 024 LRbrEnched/ BRhthed B yclict8lkigl hawngrib8 sadiasd, br anched

or cyclic alkyl having 1-8 carbon atonms, in which one CH oup . b
repl aced by 0?/ or is %&@msmwblphﬂnesgﬂzgr%%mfne m?%ngzlg?@% {Jrggti'?ut ed
by SA, SQOA, SQRA, SO%?HQ'OSE?’ COOA, CH2NHA, CN or OA, and their

180 Lt s

pharmaceutically tole I'ts, solvates and stereo- isonmers. 10 15 20 25
5. Conpounds acqe¥ di ngs bRekyiamich is hbndsubstituted by SA, SOA, SO-A,

SO,NHA, CF3, COOA, CH.NHA, CN or OA,

R® is -CCls or -O(C=0)A,

Ar is phenyl which is unsubstituted or monosubstituted by A,
OA, CF3, Hal or SO;NH;

Ar' is benzyl which is unsubstituted or monosubstituted,

10

disubstituted or trisubstituted by fluorine,
and their pharmaceutically tolerated salts, solvates and stereo-
isomers.
15
8. Compounds according to Claim 1, in which
R is -NH-C(=NH)-NH;, -CO-N=C(NH,),, -C(=NH)-NH,, which
may also be monosubstituted by OH, O-COA, O-COAr,
20 OCOOA, OCOO(CHz)uN(A)2, COO(CH,)N(A);,
OCOO(CHz)mHet, COO-(CH,)m-Het, CO-C(A)-R®, COOA,
COSA, COSAr, COOAr, COOAr, COA, COAr, COAr or by a

conventional amino-protecting group,
N.
~o ~¢"o
HN or N=

0 CH, '

25

R is unbranched, branched or cyclic alkyl having 1-8 carbon
30 atoms, in which one CH, group may be replaced by O, or is
Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO:A,
SO,NHA, CF3 COOA, CH,NHA, CN or OA,
a5 R is -CCls or -O(C=0)A,



Ris -NH C(=NH)-NH2, -CO N=C(NH2)2, -C(=NH)-NH2, which may also be

nmonosubstituted by OH O COA, 0-COAr, OCOOA, OOOO( CH2
coq cH2) r NV RYF10 14%000(0142) mHet, COO-(CHR), , , - Het, COC%A)%&--@?M/ 3R cosa,

COSAr, COOAr, COOAr', COA, COAr, COAr-5dr- by a conventi onal

am no- pr ot ecti ng group, N, 0O HM Oor I _ ~""0 N=( CH3 R is unbranched,
branched or cyclic alkyl having 1-8 carbon atons, in which one CH2 group
may be replaced by 0, or is Ar, Ar' or X, R2 is phenyl which is

nonosubst it ut ed Ay SAis pRény ISORiAh is GASNHAILIGE D MEKPSULSHANBADYEN or OA, R3
Is -Ca3 or -COA, 3 and t heir 8harmaceut|cally tolerated salts,
sol vates and stereo- i@BneFs. Har63O0dMpounds according to aim1, in

monosubst it ut ed My O’ BereH Vit or ISt phF ons s Ste 507 245% 1o
15 20 g5 30 or CH3 OC%béﬂ@Q@ﬂ@ﬁZblsMs%ﬁ@edmﬁﬂme N(A) 2,
A and A' are each, independently of one another, H or unbranched,
branched or cyclic alkyl having 1-8 carbon atoms;
and their pharmaceutically tolerated salts, solvates and stereo-

10 isomers.

9. Compounds according to Claim 1, in which
R is -NH-C(=NH)-NH,, -CO-N=C(NH.)., -C(=NH)-NH, which
may also be monosubstituted by OH, O-COA, O-COAr,

19 OCOOA, OCOO(CH:)aN(A)z, COO(CHa)aN(A)2,
OCOO(CHa)wmHet, COO-(CH,)m-Het, CO-C(A).-R%, COOA,
COSA, COSAr, COOAr, COOAr', COA, COAr, COAr' or by a
conventional amino-protecting group,
20
{ /N‘ ~¢ N\O
0o CH,
R is unbranched, branched or cyclic alkyl having 1-8 carbon
25 atoms, in which one CH, group may be replaced by O, or is
Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO.A,
SO;NHA, CF3;, COOA, CH.NHA, CN or OA,
30 R® is -CCls or -O(C=0)A,
Ar is phenyl which is unsubstituted or monosubstituted by A,
OA, CF3, Hal or SO;NH; ,
Ar' is benzyl which is unsubstituted or monosubstituted,

35 disubstituted or trisubstituted by fluorine,



COOAOCquZ)CjaAHetC:OACOO(mZ)m Het, CO C(A)2-R3, COOA, COSA, COSAr, COQAr,

QAr ' | ) r, COAr' or by a conventional am no-prot u or
f~"'0o I\I:{WO@P{3°145R' i s unbranched, branched or cycl |(I? al ﬁ@*’hﬂg\//@%% E 8
carbon atons, in which one CH2 group-®y be replaced by 0, or is Ar, A
or X, R is phenyl whi ch i s nonosubstituted by SA SOA, SO02A, SOZNHA, CF3,
CO0A, CH2NHA, CN or OA, R3is -Ca3 or -QCOA, Ar is phenyl which is
unsubstituted or nonosubstituted by A, OA CF3, Hal or SO02NH2, and their
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Conpounds accor Caim12, in which Ris -NH C(=NH)-NH2,

-CO-N=C(NH2) 2, -C( NH)2 Nrmd/thcatommy al so be nonosubst it ut ed by OH,
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COAT' pr by a clggrxlggélonal am no-protecting group, 35 WD 02/ 10145
PCT/ EPO1/ 08130 10 15 R1 i s unbranched, branched or cyclic al kyl
having 1-8 carbon atons, in which one CH2 group may be replaced by 0, or
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R is CH,NH,, CH,NHCOA or CH.NHCOOA, -C(=NH)- -NH;,
which may also be monosubstituted by OH, O-COA, O-COAr,
OCOOA, OCOO(CH2)aN(A)2, COO(CH2)nN(A).,
OCOO(CHz)mHet, COO-(CHz)m-Het, CO-C(A)-R?, COOA,
COSA, COSAr, COOAr, COOAr", COA, COAr, COAr' orby a
conventional amino-protecting group,

N.
{\(/N‘O {\(/ 0]
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or
0] CH, ,

R is unbranched, branched or cyclic alkyl having 1-8 carbon
20 atoms, in which one CH, group may be replaced by O, or is
Ar, Ar' or X,
R? is phenyl which is monosubstituted by SA, SOA, SO:A,
SO,NHA, CF3;, COOA, CH,NHA, CN or OA,
25 R® is -CClz or -O(C=0)A,
Ar is phenyl which is unsubstituted or monosubstituted by A,
OA, CF3, Hal or SO2NH, ,
Ar' is benzyl which is unsubstituted or monosubstituted,
30 disubstituted or trisubstituted by fluorine,
Het is a monocyclic saturated or aromatic heterocycle having 1 to
2 N and/or O atoms,
and their pharmaceutically tolerated salts, solvates and stereo-

isomers.
35 isome



Ar iSSé)ZRIhH(Zanyl » Which is unsubstituted or nonosubstituted by A OA CF3, Hal
or . Ar' is benzyl which is unsubstituted or nonos i ,

di subst i t Q42143 i subst i t ut ed by fluorine, and their phar naceI%?%al |y
tolerated salts, solvates and stereo--®Soners. 8. Conpounds according to
Claiml, in which Ris -NH C(=NH)-NH2, -CO N=C(NH2)2, -C(=NH)-NH2, which
may al so be nonosubstituted by OH O COA, O COAr, 20 OCOOA,
OCOO( CH2) "N(A) 2, COO(CH2) "N(A) 2, OCOQ(CH2) nHet, COO (CH2) m Het,

CO C(A) 2- R3, %@ gqggrllg COOAr', COA, COAr, COAr' or by a
conventional1§mm8%®c?l g [3]” tup, 1N{ N. 3035 {i ,0 0 HM or N

0 G , Rl is unbranched, branched or cyclic alkyl having 1-8 carbon
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I s pheny ich s nosubstit ut ed, hy..SA SOA S SOPNHA, CF3, COQOA,
CH2NHA: CN or OX) Rsmqﬂ%'aﬂﬁéwbﬁﬂzﬂkxgégojnﬁfh%"%%&'E?%F%@Po1/ 08130 -51
5 10 15 20 Ar issph _aWhi ' ski nasusigHentyerd by A,
OA, CF3, Hal or 02?1%# aﬁ]ﬁﬁ?&b@%ﬂ?&ﬂ@mﬁ?%%ﬁggbﬁf&u sti%étll)gtlepd o?

nonosubstituted, dilsarbstaff uted or trisubstituted by fluorine, A and A are

each, independently of one anoth h
P d) Y 1-(3—amidinobengl)-3-'12%rlelflrr1]ﬁ§t?l%ny?)q1 -phenylurea,;

10 and their pharmaceutically tolerated salts and solvates.

12. Process for the preparation of compounds of the formula | according
to Claim 1 and their salts, characterised in that

15
a) they are liberated from one of their functional derivatives by

treatment with a solvolysing and/or hydrogenolysing agent by

i) liberating an amidino group from their oxadiazole derivative

20 or oxazolidinone derivative by hydrogenolysis or solvolysis,

ii) replacing a conventional amino-protecting group with
hydrogen by treatment with a solvolysing or hydrogenolysing
25 agent or
liberating an amino group protected by a conventional

protecting group,

and/or
30

b) converting a base or acid of the formula | into one of its salts.

13. Compounds of the formula | according to Claims 1 to 11 and their

35 physiologically acceptable salts and solvates as medicaments.



branched or cyclic al kyl having 1-8 carbon atons; and their

phar maceut olerated salts, solvates and stereo- is 0
Conpounds gvg)gdg}rl }4tr51g to Cdaimil, in which Ris - NI—I-C(:NH)-EIEE{E%M/&:’

-CO N=C(NH2) 2, -C(=NH)-NH2, which may #tso be nonosubstituted by OH,

O COA, O COAr, 0OCOOA, OCOO(CH2),,N(A)2, COOCH2),N(A) 2, O©oCOCH2)ry, Het,
COO- (CH2) m Het, CO C(A)2-R3, CO0OA, COSA, COSAr, COOAr, COOAr', COA, COAr,
COAr' or by a conventional am no-protecting group, N, O HNA O or {~N~O N
CH3 ' Rl is tbriedivatherits aocoreiihgto Claimi 13 as infibitareiaigoagBlatianbon 25
atons, in which one CH2 group may be replaced by 0, or is Ar, Ar' or X R2
i s phenyl which festafefsubstituted by SA, SOA, S02A, SO02NHA, CF3, COOA,
CH2NHA, CN or OA, 30 R3 is -CCl13 or -QC=OA, Ar is phenyl which is
unsubstituted or nonosubstituted by A, OA CF3, Hal or SO02NH2, Ar' is
benzyl swhi ch16s Medidadierits bedording®nCRiSt3 asiireibitorsof doaghktionut ed or

trisubstituted b%éc{c;r[{ﬂiai ne,

16. Medicaments according to Claim 13, 14 or 15 for the treatment of
thrombosis, myocardial infarction, arteriosclerosis, inflammation,
10 apoplexia, angina pectoris, restenosis after angioplasty, claudicatio

intermittens, tumours, tumour diseases and/or tumour metastases.

17. Pharmaceutical preparation comprising at least one medicament
15 according to one of Claims 13 to 16 and optionally excipients and/or
auxiliaries and optionally other active ingredients.

18. Use of compounds according to one of Claims 1 to 11 and/or their
20 physiologically acceptable salts and solvates for the preparation of a
medicament for the treatment of thrombosis, myocardial infarction,
arteriosclerosis, inflammation, apoplexia, angina pectoris, restenosis
after angioplasty, claudicatio intermittens, tumours, tumour diseases

o5 and/or tumour metastases.
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