I
; e3e4Fhz6Tfi *16GL6G* 1 B SEP 2002 Pyrazol - 3-one derivatives The invention
rel ates to conpounds of the formula |l RA Y~ z* R~/ p |l NN/ . Xr Rs Rz in
which R, R in each case independently of one another are 10 H A)
Cyd Galkyl- [C(RPR~~ ) ] n- O Ar- [EIRR—~) ] n-, R, R-in each case
i ndependerfi®¥%*of one another are H) Ar) Het) R, where at |east BoS&P 2 t he
two radicals is R, R _ isPyhengl-3ropétdetrivativesenyl, which is ~5
substilﬂwmﬁmlnﬂmnmzw-b-NHz whi ch can al so be nono subs tituted by -COA) Ar-
[C (R , CODA, OH or by a conventional am no protective group ,
-NHC ( =NH ) -NHS /TheCOitu@rntigyy )relates N@ ~epnopwnpdeN-of CHhe0 and
whi ch can OFftc%ﬁ%ﬂﬂla! ¥y additionally be nonoor disubstituted by A Ar' ,. Het
OR6, NR6Rs~, , CN, Hal, NR6COA, NRCOAr' , NR6SQZA, 2 5 NR6S o
COOR6 , BONRR ~, COR , COA' SO2NRR~, S ( 0) .; A" or soamfm T
R~~ in each case independently gRbne another are H A CRR ~Ar" or
CRR ~-Het, R, R~ in each.cage independently of one another are H Br

A, 1 8 SEP 2002 X, Y in efach case independently of one another are
R % 0 I
/N-—N\ RS
R? X
in which
R°, R° in each case independently of one another are
10 H, A, cycloalkyl-[C(R'R"')],- or Ar-[C(R'R"")],-,

rR®, R* in each case independently of one another are
H, Ar, Het, R®’, where at least one of the two
radicals is R,

R® 1s phenyl, naphthyl or biphenyl, which is
15 _ substituted by -C(=NH)-NH» which can also be
monosubstituted by -COaA, Ar-[C(R'R"") ].-CO-,
COOA, OH or by a conventional amino protective

- group, -NH-C(=NH)-NH;, -CO-N=C(NH;):,

N. N.
o, o
HN N

CH
20 o 3
-and which can optionally additionally be mono-
or disubstituted by A, Ar’, Het, OR®, NRPR®,
NO;, CN, Hal, NRrR®coa, NR®COAr’, NR®S0.a,
25 NR®SO,Ar’,  COOR®, CO-NR°R®', COR’, CO-Ar’,

SO,NR°R®', S(O).Ar’ or S(O)sA,
in each case independently of one another are
H, A, CR'R"'-Ar’ or CR'R’ -Het,

R, R’ in each case independently of one another are H
30 or A,



1
"(CR‘R'~)~, . Ais alkyl having 1-20 C atons, in which one or two CHz groups
can be replaced by 0 or S atons 5 and/or by -CH=CH groups and/ om%%?dﬁ
«atons can be replaced by F, Ar is phenyl, naphthyl or biphenyl, N 2
unsubstituted or nono-, di- or trisubstRtuted by A, Ar' , Het, OR NR6R-,
NO2, CN, Hal, 10 NRCOA, NRCQAr' , NR6SOzA, NR6SO02Ar' . COOR, CO NRR ~ ,
CONGAr' , COR ,Yy COATin , eSCHNRRGe , iBic¢perdénnty Sod) mhe Ashotkephamd or
napht hyl , WhICh is w tltuted or nono-) di- or trisubstituted by A, OR,
15 NRR ~, ( NR COA) NR SzA) COOR , CONR-R ~ ( COR
S0O2NR R ~ & s ( O3Js naw,kybt hayiagndn0 of Bramsl edm sehighat ede or
unsaturated or aronglj Iqﬁgg Qﬁ‘VbEg,ertch%dN’byoo. andiory t%gm tons,
OR ,

whi ch can be unsubstl-tu ed , di-"or trisubstituted by
NR R' ~, 5 NO-, ON, m}d/mmcw&omowydtﬁrmk " aeems Cago-NR R~
~ (0)~Aandlgglc@£gltmfga wXygen, Ha~-. . is F, CL, H or I, nis 0, 1

or 2 25 and their pharmaceut] call tol erabl e salt sol vat The
i nvention al®o rel aties tRPERE 'opt?%%li’ﬂ%y ct?¥e ﬁgny he Y"Q(’:Eﬁaté t he
di astereoners and al gosdne: hyithead esrambremt vaties, cﬂ:gtrabublsmhaueed of

t hese 3C conmpounds. .The i nvent,i on s based fi ng novel
l?}'ablzke! H\A% o c)I{?P‘étl:{aar Bk] \%ﬁl p‘gll

conpounds havi ng val perti in partl ‘ch”’cah be used
for theiproduction afRced, cariﬁn“tC@AISS | tNREED:Been NR)LSMAFI’]at tOrQ@R?onpounds

of the formula | and.dhgispssal t $digxe verycyal uabl@phar macl ggegal
properties together wth good tolerability. I'n particular, they exhi bi t

factor Xai nhibiting HrOpdrti €5 &8 edn therefore be enployed for - 3 1 8
S E P 2002 the contrid Bﬂén?le\&nthgﬁh@ﬁylhr@mﬁ%ﬂbﬁ;l andubetdenseguch as

thronbosis, nyocardial infarct, arterioscler anmat i on, opl exy,
angi na pectoris, restendS™o-aft &t anfFopFast ﬁﬁﬁt‘l‘ﬁ?é :grat dht @iﬁ

cl audi casi on. The carpelnds Nok, t heNf ortial a |INRIQOAr, di N8’ $0:4 he JOORENt i on can

furthernore be inhi %Dq%me t ~c|gbmgg,\ al? %?O)f ctor VIla, factor | Xa
ca

and thronbin of the ood-cl'otti ng cad ‘i c ami di ne derivatives
havi ng anti tHg®nbot i agt meRCar @rdl@mlb%ﬂe%ﬁrf%?t‘ékéﬁ%@e upgaEpratedo 051

Bl. Cyclic guanidines. f Q"roEn'%%chr e@éﬁ?ﬁéc?élé hrigrgegrbal i goduﬁoq\]der@ are
descri bed, for exanple WO 97/ g Aromati ¢ heter CJ es i\VI ng factor

Xa 15 i nhi bit ory-act3®d4 tCSF a?ea&iog‘él : oSBY-CH of 2Bx I‘éns 08%2.
Substi taped N-[ (am nﬁuﬂa-normihyb):piteﬁ)smalslc)ilt]waahei}empyokyj aNROES, as

factor Xa inhi bi torﬁq&reég@scy bed,in Cé%) 9%4@@{}9 ‘Frasﬁant b-bh&ﬂﬁﬁ);@tl c and

anti coagul ant effect” of 't he> ¢conpoun accor he rnaventioh is
attributed to the iRt GOYNRGR | oﬁ&@&&wﬁndﬂvg a:@trlhp@wédoeqyam ‘ng
protease, knpwn underg tdhe dyamy,fagtor, Xa, or to the inhibition of other
activated serin proteases such as factor Vlla, factor |Xa or thrombin. 25
Factor Xa i & one of ihé prlotcéaszes which is involved in the conplex process
of bl oodscl adrdd ng tHetit Or plaredicirdesltife cenletrable of spleshroahdn into
t hrombin. Thy n.cleaves fibrinogen into fibrin nononers, which, after

crossl i nki ngso coan ersl but e

The invention also relates to the optically
active forms, the racemates, the diastereomers and also
the hydrates and solvates, e.g. alcoholates, of these

30 compounds.

The invention was based on the object of
finding novel compounds having valuable properties, in
particular those which can be used for the production
of medicaments.

35 It has been found <that the compounds of the
formula I and their salts have very valuable
pharmacological properties together with good
tolerability. In particular, they exhibit factor Xa-

inhibiting properties and can therefore be employed for



30 el enmentarily to thronbus formation. Activation of thronbin can lead to
the occurrence of thronboenbolic disorders. Inhibition of thronbin,

. however, can inhibit the fibrin formation involved in thronbus 1f80 im fn.
The inhibition of thronbin can be neasuded, for 35 exanple, accordin o]
the method of GF. Cousins et al., in Grculation 1996, 94) 1705-1712.
| nhi bition ahef asimirdda and phrevepréwventofi hthndrmipoémbali ¢ odasdrdery - 4 1

8 SEP 2002 The corrpo%d_s of { r;é%gdg(ﬁ.g’a I ac&?éggpgiip t he %ﬂggggi:on, and

their salts,suiclkuxt ervene in the ( otting ptocess by inhibition of factor
Xa and t hus arlerbioscillegosdisnat i onnﬁlamnabmm 5 HROALENYDI ti oANGLNRactor Xa

by the cowpg,g@@%ﬁgcorrcggtﬁ]r{o%- & f METHA P b Uk £\ ea B ASHE BPROE c @At NE

i 5
anti coagul ating ~and anti onbotic activity can ‘be determ ned by custonary
in vitrodor claudig@ti®rhods . A suitable process is described, for exanple,

by i 10 J. Haupt manAngt Ampoun@s! YOS fordmd dHaendst sd snd 998, ths,
220-223. The inhibition of_ factor Xa %H{J}%} ,asured,ffolg exirrgl e, by the
met hod of Tinmgniien fan fyFtheramse - Lo%Ry 0T 740€ 3340881915 After
bi ndi ng to tdssseesf aghetort Wl ot thogotactyy ¥hta tintdmiaires ofhetket rinsic

part of the (‘1I otti g%tgascade and contributes to the activation of factor X
to factor XRLIOPHHIHEdR%FEPSEESr Vil a thus prevents the fornmation of

factor Xa and” ther @bpr2@isubsequweritdimte onbi rA¢oivaRIWIE The haningtion of
factor VI aa?%i%?&o%'&g‘é”déc@ﬁwr & BosthesbAYentdon exdehphike npasur ement

of the anticoagulant and antithronbotic acti vi tgqcan be determ ned_by

cust omary i B0t 5400051 Bdi-v SYifetio @ranifdines, fQnnhs 1 ereRent opf

RO NG L o oS e Becoar ch 1905, B 7ol “The elotiing fact
onning et al., i rombgsi s_Researc : -.81. e.clotying factor
| Xa i s genet& éa/i%ﬁ-g‘t%ﬁe i%FPf“ﬁE?‘E ?F%E?W%%Y%Ja%scaﬁ’év g i gaﬁt%wi 2" i nvol ved

in 30 the adhhdatiiteryof akadtdryX aeef adieclXaedl nhibrt i exampléactim | Xa can

t herefore prgvent,.f or j i inhibition of
factor |Xa 5@ ?%élé@?gdun S asgeclora;lffeg{gmtelg iﬂ%ﬁ%\?{en |ol?1e%%%ﬂ%€& asur ement
of the 35 anmtlikyddgwiedestexedysivilenideisotisc faation Xa cih el ftoxReta¥ei ned by

customary i oW dli®edr inNuwe ¥@ /ABikhads . A suitable process is described,
for exanple, by J. Chang et al., .in _Journgl of  Bi ol ogi cal m st ry 1998,
273, 12089- 12094- The "antithrombotic and anticoagulant ect o

20 the comﬁounds according to the invention is attributed
to the inhibitory action against the activated clotting
protease, known under the name factor Xa, of to the
inhibition of other activated serin proteaseg_such as
factor VIIa, factor IXa or thrombin.

25 Factor Xa 1is one of the proteases which 1is
involved in the complex process of blood clotting.
Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin
monomers, which, after crosslinking, contribute

30 elementarily to thrombus formation. Activation of
thrombin can lead to the occurrence of thromboembolic
disorders. Inhibition of thrombin, however, can inhibit
the fibrin formation involved in thrombus formation.

The inhibition of thrombin can be measured, for

35 example, according to the method of G.F. Cousins et
al., in Circulation 1996, 9S4, 1705-1712.

Inhibition of factor Xa <can thus prevent

thrombin being formed.



~ a SEP i 00z -s The conpounds of the formula | can be enpl oyed as
phar maceuti cal active conmpounds in human and veterinary nedicine, in
particular for the control and prevention of thronboenbolic di gEP?U?uch
as 5 thronmbosis, nyocardial infarct, ar#éeriosclerosis, infl am*r;ﬁ )

apopl exy, angi na pectoris,

cl audi cati on. The i rttentcampoweids est t thé hEormupauldacabriihegl aomilhe |

their salts,

and eir sa

|

restenosis after angioplast~ and intermttent

and

and L - i fth
e S R Do le: U db Pk o ol e

aracterized 1n that a)

they are |i hekeatteichd r prooassofbyt henhibintonomdl Hartont Xeesany thasting

with a sol vol ysing qny o5

group fromi

S "0Xadi azol'e ‘derivative or oxazolidinone derivative hy

hydrogendl ysi s or sdhml y5hébipdon| ok e SREEPHG X2 c BNV eHRE 0 FIFPRNFPAS

Ergt ecti Vf %%%#y%olﬁjﬁ% byidrfiidr gand thea nse;sls@teﬂﬁrma %f th§5
ydrogenol ysi ng, agent_ or_ |iberating an .am no group_protecte a
"ts)r %)‘ ‘%?gb%ndag

conventi onal

AR AT IAF fiDbu D CHHRLP FAYREY f of flI aPF,

LoeN Y ¥ sifg@gent by i) liberating an amidino

converting ofe: &miHkdse cadtémasy Rin R2£rB3 candimrviRroi meohods. oA nore

radicals R,

group to a c#

R, and/ or R-, by, f X
© gr BARCEPF) r%%uc%;?gf%a Fo group,

GBUE, Fob) Mg nopgn ester

EP

2002 iiip acy) stdupprmmmanien grloup, i) ewmbosiisy andyafeegosgpsist o an
am di no gr oURy g angdf oro54_973 .
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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.

After binding to tissue factor, the clotting
factor <VIIa initiates the extrinsic part of the
clotting cascade and contributes to the activation of
factor X to factor Xa. Inhibition of factor VIIa thus

prevents the formation of factor Xa and- thereby

subsequent thrombin formation.

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

The clotting factor IXa is generated in the

intrinsic clotting cascade and is likewise involved in
the activation of factor X to factor Xa. Inhibition of
factor IXa can therefore prevent factor Xa being formed
in other ways.
The inhibition of factor IXa by the compounds according
to the invention and the measurement of the
anticoagulant and antithrombotic activity can Dbe
determined by customary in vitro or in vivo methods. A
suitable process is described, for example, by J. Chang
et al., in Journal of Biological Chemistry 1998, 273,
12089-12094.
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its salts. For all radicals which occur a nunber of tines, it is recognized
. that their neanings are i ndependent of one another. Above and LEIRA AL
radicals or paraneters Rl, RZ, R3 , R-5,-X and Y have the neani ngs
indicated in the formula I, if not expressly stated otherw se. A is alkyl,
is unbranched (linedhe orortpeundedof atiehformula M, cair eber gopyoyed?, 3, 4,
5 6, 7, 8, 90r 3 r ) jfurt re hyl ,
propyl, isopfr opy?%ggg?@%gg?gggutyoqseeg gﬁ%#g%éa%ertkbuty )'ﬁ:?n addition
al s0 pentyl veterinamt r@emmebuwl particy g_irziqsfr the_gPReray| pRepyl ,
1- ethylprop%l vﬂ%ﬁﬁ, k3 oroetRlilY | PeRisrdeksl-, sheB- . &s3-)
2,2-) 2,3 3 rrethlbut yl, for 2-ethyl butyl, 1-ethyl- rrethlpropyl
1- et hyl - in'ettkﬁncmhﬂﬁﬂsl 1, 1m32°C"1‘)¥d{a12 2- %Ff-ﬂ’é?ﬁyl pr BﬁﬁPflPﬁF REPROPe

preferably, fﬁlmcﬁ] t raﬁd,pjm,eyret ha;l;gnpal sm;ew:-part I eebaehypspeef erabl y

al kyl having 1-6 C ato efer net. Q%/al c%g_yl i sopropyl,

butyl, i SObLﬁf}Her SEEHRRY I“‘B:\ uﬁl a1 Oyl oal kyl "i's

pr ef erably cycl opromHe tménbumyl redaclespert ythecmmmlﬁs o?f cpbeohept yl .
I's pre abl 18 unSl]Jab%{ E[x% PUtsaallt%O lancﬁs‘r t'oS aPhBQ)SE)asQaPé‘S{‘YEhQV

b| phenyl ed or or trisubstituted by A Ar
, Het 10R6 prémt}lon NG- COmPPURAS ofNR@@OA? TPREEOAT ' aCCRREEDA, ERRSO2Ar
. COOR6) w@@(@g@ a ir s3QRD, FABcterizkd iI9FRHAW02 SO2NRRE~ , S
(0) rAr’ ~A Preferred substituents for bi phenyl are fluorine,
SOzNHz or SOzNHA. Ar' is phenyl or naphthyl, which is unsubstituted or

mono-, di- ) trim&astiawt euihkura%ecﬁ Febm, da% oERRheir NZnctChnalial |,

NRCOA NRSOZA NRSO~Ar ' NR

. Ar is preferablSPRINRRRIST utbé;d %%?r?)ﬁmg a‘ﬁ’ﬁt%gﬁ orggl‘%p e?u’yﬁggf %her rmre
pr ef er abby phenylhydraggerollysimdiggeesry by which is nono-, -
trisubstituted, for 10 exanple, by methyl, ethyl, propyl |sopropyl butyl,
fluorine, chlorine, brom ne, hydroxyl, nethoxy, ethoxy, propoxy) but oxy,
pentyl oxy, hexyl oxy, OyiRRFATIRG 0, &Y i f ATGHEGRS hy SFORRI noLTRBt hyk &fi no)

et hyl am no, dl”Ethy|a@i&&léﬂdﬂéw|a&hﬁ@waﬁ!VéOH(Bﬂl1 Mkaz$51dlnone
pi peridin-1-yl, sul fonam.do, r%, %ul onam do, .et hyl sul ona}_ms‘:Ls

propyl sul f onam de, but ’%’l}ﬁt&nv REBRYIER PEnaRae>Y

tert-bugyl am nosul fonyl, di methyl sul fpnam do, phenyl sul f onam do,
met hoxycar bonyl ., Garboxyly, difiet hy! aglnocar banyl - BReRY! aptBective

group by hydrogen by treating ~with a

" 10 15 20 25 30 35 c) converting a base or acid of the formula | into gne of

solvolysing or hydrogenolysing agent or
liberating an amino group protected by a

25 conventional protective group,

or

b) in a compound of the formula I, converting one or
30 more radicals R®, R?, R’ and/or R’ into one or more

radicals R*, R°, R’ and/or R%,

by, for example,

35 i) hydrolysing an ester group to a carboxyl

group,

ii) reducing a nitro group,



. |

20 carbonyl, acetyl, propionyl, benzoyl) nethylsul fonyl or phenyl sul fonyl.
Ar' is preferably unsubstituted phenyl or naphthyl, furthernore prefe ably
phenyl or naphthyl, which is nono-) di- or trisubstituted, for1§§$gﬁw
25 nmethyl, ethyl, propyl) isopropyl, bubyt, fluorine, chlorin
hydr oxyl , nethoxy, et hoxy, propoxy, butoxy, pentyloxy, hexyl oxy, cyanp,
vitro, trlfluoronsuhyacxiﬂQ¥m9lﬂntﬂmknﬁrgfouﬁrw1an1no di et hyl ami no,
di et hyl am no, pyrrolidin-1-yl, 30 piperidin-1-yl, sulfonam do,
met hyl sul f onam do, ethylsulfonanldo propylsulfonanldo but yl sul_f onam do,
d=net hyl sul f onaniidd, SIEAVETSENGONET EYaneet §EPY@ar BRSP , aBar BEEANO
dlnethylanlnocarbonyl)IQh yl am nocarbonyl , ace;.yl, propionyl benzoyl ,
met hyl sul fonyl or 35 g%enylsulfonyl Ar is partlcularly preferably, for
exanpl e, 5phenyl, naphthyl, biphenyl, o-, m or p-tolyl, o-, nor
p- et hyl phenyl, 0-gndWorOr p- propylphenyl 0-) m or p-isopropylphenyl, o-,
m or p-tert- butylphenyl o-, m i a sEP toot _$ or p-hydroxyphenyl, o-,
m or p-nitrophenyl, o-, m or p- am nophenyl, o-, m or
p- ( N- et hyl & nO)cth,].r@“ anbase px Nagethydfantmecdobomile) pheapke o-, m
or pacet am dophenyl o (%1 g%nethoxyphenyl, o-, m or 5 p-ethoxyphenyl,
o-, m or p-(N N et ﬁ am n&) lenyl, o-, m or
p-(N,N—mDnethyIanlnocarbonyl)phenyl, o-, nmor p-(N-ethylafiino)phenyl, o-,
m or p- (N, Ndi et hyl aig:nQdipheryddcrs Bl @céﬁ#%%@xﬂlﬂ&f 0®- tifeE,
p- bronDphenyI) o-, m or, p- chlorophe
p- (et hyl sul¥fforieim XRAFFTEFAS ??Lﬁﬁ%gé m%%?*%%%y?ﬁ?pﬁﬁﬂ?PeﬁdﬁPt of
3-fluoro-2'-dud eddodndryl sul f anoyl bi phenyl -4-yl, 2’ -sulfanoyl bi phenyl - 4-yl

2' -N-tertbutyl sul fanpyl bi phenyl I y yl phenyl
o-, m or p- (plperlg&y f)ﬁ%dnﬁﬁﬁﬁ%'lgﬁ?u egé%geggr ah%%@r%

2,5-, 216-, B3,4R orRé 5Xd|afridjdsf opdreeythe? r@anings- irgdizaterd 61n Bhﬁ- or

3, 5- dlchlorqﬂngﬁﬁ . di br onophenyl , 2, 4-
or 2,5-dinitrophenyl’’ g'fS ﬁe} ngzr%fte%eﬁbglhgrﬁﬁ?tro 4-ch] orophenyl)
3~ani no-4 20 chloroﬁtﬁﬁeﬂﬁkxie %ﬁl%ﬁ%IaHQb%ﬁ1h BeaR| ofp.- pranched,

2- am nos- chl{o-nHs 2- agi 0o, 6p&@f@ﬂm@nm 2-n3fre;4sN Ndi met hg) agi no- or

3-ni tro- 4- N, N-di_et hyl ani hoph h
2.3, 6. 2.4, BF orla, 4 FHTR b cpheriot PP | PR oy BRERIFNSr S5

hydr 0Xy28, 5- -elirg il ,orppdiary| lgbpmmmhemtyB,, &mmsnl,o%ammwnbngr)

4-fl uoro-3-chlor enyl) 2-fl Q3 4 o] nyh% é% dif uor-o br phenyl ,
3- br ono- 6net?ﬁ5&q)dﬁy¥ 3t chlggg %étﬂ%ﬂgh T 5& 1 2 Do

3-chl oro- 4ad¥ﬂmﬂnhkﬁhuaﬁﬂ 31ﬂﬂuoro 4- get hoRYphedy? s dBnephibPEOBYL

nethylphenyll SR QA acgg&quopmenylgnr %_Sdbgetmyﬁeéh§ﬁﬁgﬁ enyI
Ar' is preferably, for exanple pheny# %napht
e

or p-ethyl phenyl, &:2~m tofp- frdpyl yl OF #nd%ﬂe Jﬂ@ﬁﬁﬁ@pyl henyl, 35
0-) m @B pchertzbuthymbeayn 0-1- éﬂhym-xquuhyrgmdp@ayl b-ethyle2-
o P S B e popheny ) 8, ™ 105 - LACARLYLamampreny!
or p- net hoxyphetharmare pneﬁgrablydaﬁgquxﬁmple gtrlfluoromethyl
A 1s very particularly preferably alkyl having 1-6 C
atoms, preferably methyl, ethyl, propyl, isopropyl,
30 butyl, isobutyl, sec-butyl, tert-butyl, pentyl or
hexyl.
Cycloalkyl is preferably cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
Hal is preferably F, Cl or Br, but also I.
35 Ar is phenyl, naphthyl or biphenyl, which is
unsubstituted or mono-, di- or trisubstituted by A,
Ar', Het, OR®, NR°R®, NO,, CN, Hal, NR®COA, NR°COAr’,
NR°SO,A, NR®SO,Ar’, COOR®, CO-NR®R®’, CON®Ar‘, COR’, COAR’,



N |

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

p- (N, N-di met hyl am nocar bonyl ) phenyl, o-, nor p-(Nethylam no)phenyl, p-) m
. or p-(N, Ndi et hyl ami no) phenyl ) o-, m or p-fluorophenyl, o-, m51d SEP 2007

p- bromophenyl, o-, m or p-chlor ophenyl 76, m or

p- (et hyl sul fonam' do) phenyl , 3-fluoro-2'-sul fanmoyl bi phenyl -4-yl, "
3-fluoro-2'- gb;mmﬁbuts/(@mmm 04 m])e.myl Preflerrdd sibdstioydertiphboy| - 4- yl )

2'-N-tertbut lsulfa Ib| (pyrrolidin-1 10
yI)phenyI) oﬁlp}ﬂ?nﬁ g 1¥ﬁ?ﬁ 9?®ﬁhenyls%§§'f‘ is preferably, for

exanple, 2- or 3- fursd: 2 ier 3ph|engﬂ1y|)or- Zlaphtl'a’-lpyrrml’wchl Ai9-, 4-
or 5|mdazol -0 razokyl, Xazelky! py3 'A 4- or
5-i soxazol y|¥’*§u% 2fl g’éff'e ’55%\ E%azoléﬁ ls%S-%lqsot |azob¥ 2-, 3-
or 4 pyrixyl Het 2- OR%- NER® o,r NPapy CNni Hiady | WG@BheW%%r SRePRHY -
1,2,3-triazo -4 - 18R 5- 1, %Ogﬁ-ﬁifgﬁzobrls(m or -5- yI 1- or

5- tet razol yl EO%R 30xa |azol Yéc?R or -5- 4-0 %ﬁll azol 20

-5-yl,
1, 3, 4- t hi adi azol - 2- BF is- PP—’effrE bA vt m,bgﬂtu:;e P a‘gxyﬁ naphthyl

}11 212 th' adi ézobléheﬁ 1, 5ﬂﬁ|rth§rn@fre4%‘,\tlre|f@a'élb'1¥’| phendzi maphthyl 2z 3|- .
b S Chihanss) srteionbar SO 85, be ,Briginspicgban’ maazoly

7- benzoxp@ol ¥kamBie, 4- by 5m,et&ylor éhley&l s@rapyilyl , i8oprdpyls- buylor

7-benzot hi az r ené!:%.qj_j;@:' ,qzol % or
7-benz2, 1, 3- giﬁaFé&Sr lc}ﬂgrmg b%ong E -or 8qui ngtlyyl nlhcg(y 4-,
5-, 6-, 7- 0pr8pPBYUI hotyxy 3- pexsgyhoxyza hexylgxy or cat%ri%nolmrﬁno 2. 4-,

5-, 6, 7- of %fgubgaaekhp S-aind; QUi AekaviBKkho?- . Tehfamfio, 7- Of
8- 2H benzo[l AT oxaz] nyl urt er nore pref erably 3 benzoldlé)xo_l _ylyl

1, 4- benzodi oséaweehyﬂamaw 3benzoHieIVAAGIIS or -5-
2,1, 3- berwoxpdpazebih3d-yll, The kefldomayrldo; radi awétﬂuﬂasu]aﬂquaarti ally

or conpl et el rogenat ed.
2 3 di bydr o $eAY150E83aRGR0! o BroEPleb IHSnEse O pln SRR ag, |
1 8 SEP 20 2tertebutyﬂ.sah;idnam2door -3-fur y|te11t<§memolmnamwlyﬁony '

t et rahydro- 2-5.0r 3-di hy. , - 4- Yo rolyl,
2, 5-di hydr o- f&etﬁélg EL?B}SE.E ao - _pﬂlﬁ%#lsul?bmam?d%r 3- %)Qirier%l |>§ynyl

t et r ahydr o- 1C)ir9°n21'orcarm>%1daﬁﬂ“}ﬁt vianigiqRpdRenyl, phenvianingr ” o

- 5-pyrazghyl catr%toh@hydra@e%y,l dymﬂrlpywmom eddiyydrlfchyl -& , ~- 3-
or -4 pyri dyl é Hrahy rol-, -2-, -3-, -4-, -5- or =6- pyrldyl) 1-,
2-, 3- or 4pr5‘€PiY&FH§L - or 4- m)rphollnyl tetrahydro-2-, 10 -3- or
- 4- pyranyl 1, 4- di oxamyl , ﬂs,3pire)ﬁ<®ra121y nnsgbstStytedhemIWJd'rlo ©y -3- or

- 4-pyri dazi n%Iapfr;_§§§hyd£9}th FRore” lbrecgera"bjgyr bweglwyl orl naﬁttl‘%‘l

3- pi pera2| ny 4-tetrahydro-1-, =2- -

_8-qui nol yl , Whizh3 if teqhehy dib- 19T I5152b5t1§UtEd4 f°r563xa“§’le 7by or

];8 Iﬁoquwol yrle,th@rl, bl?"etl'@rlu Gpﬁobqutrj &sfbpaz@ymdr Qmﬁﬂ‘memfmmfh)waﬁl ny:
urthernore preferably met hyl enedi o en : Qyypheny

2, 3- et hyl enedﬁ%dﬁ@nylbf%mf%t Y@ﬁ%’&'% Bﬁéﬁ??‘y SR s

3,4-(difl uormwtoh:yl enedlmaa'ytjymc}phenyl hefy Besy hydr oleganof,ur an-siteg, 6-yl,
2,3-(2- oxorre enyl t er nati-y.el hvl

3, 4-di hydr 021F en;}&g’(\?’l Xépi n- - Igér’ - -y%th?lgfnéggl tion ti’)r}{afaenrllatrf:)cf'y

2, 3-di hydrobmméﬁwln@rf 2, 3- didyiterlE®istaur anyl . 2errRtr 4 vhsibst i t ut ed

or nmono- 3 rdl%utistyllt uted byhYsorfdRiddiR R ~ mé¥ky1 6N £ ditdmi dd3~COA
NR SOZA( cé’og

1 eItl
R~ ~ 0. d / or
car bonyl oxyd§&RY llftéﬁ%%’%gf paPFPEﬁFﬁPF‘?OB?@?Q?abI}fluw%?u%%o%% e,
furyl) thiendimedhydzallyflonamiiddazol yl phe8yls8] £branddbdi adi amtthxmazol yl,

Dol A G S s Brs B

met hyl, 35 etd@nboqmlop;aceqysloprnrmnlorm}tlyIbenmﬂut wet loror
35 phenylsulfonyl.

Ar is particularly preferably, for example,

phenyl, naphthyl, biphenyl, o-, m- or p-tolyl, o-, m-

or p-ethylphenyl, o-, m- or p-propylphenyl, o-, m- or

p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m-



tert-butyl, pentyl, 1-, 2- or 3-nethylbutyl, 1,1-, 1, 2or
2, 2-di met hyl propyl, 1-ethyl propyl, hexyl, 1-, 2-, 3or 4-nethylpenyl, 1,1-,
.1,2-, 1,3-) 2,2-, 2,3- or 3,3dinmethylbutyl, 1- or 2-ethyl butyl, 18-$PH- 1
| 1 8 SEPO002 - 11 nethylpropyl, 1l-eB8hyl-2-nethylpropyl, 1,1,2- or
1,2, 2trimethyl propyl, furthernore preferably, for exanple, trifluoronethyl.
H nethyl, eihyp-hpdepyiphesebropyl ) mutor , ppeit ydbphennkxyb-i smreor

particularly preferred. Rz is preferabl yy. _

cycl oal kyl G—P:ar?)‘rn%hmf', Véry rgar tol‘ecc arﬁ‘lyﬁgél’é}?ie(r aE: c?/)ﬂ%?fﬁ hy® ‘et hyl ,

progyl)tks?gﬁopfh;1biumkTemhgﬁanyhpcsebobuﬂyp nytler t Obut yPy pEht @-, 1-, 2-

or 3-net hyl but 1, 1- or .2, 2-di hyl = vyl gopyh. yl, 1-)

2-) 3 10 or %%%W?P&?Wl,z' 1°7", “ﬁ rzTH P g‘%;eﬁékfpi‘eg&g g PYhe 08

3, 3d|h net By| hptethodyplenyl et hyl bur-y| or 1-Pet (B N-Simeniyg@gpyc) phenyl,

1- et hyl - 2- meg hyl propyl, oL, ik, - dmekng A HERERHORLANWhknk Al t hes TOkRe

pr ef er abl y) For g‘xarrp e,p t(r |?ql' uorgme%h?{l . His ve??/' %g‘}et ?gul ar | referred.

15 R3 is prederabpy (Nferhgxaipne) PREDAL; He®rpherfyT, naﬁhth§T(§¥ 5i phenyl ,

which is SUb&IéEW%MOTCﬁ(MF Nbz , Whi-C hoe ap-dlamdaphenydsubst j t ut-ed by

-COA, Ar-CHz-CO, CIIM%EF gr %% a Qpnggntuayy ﬁagyy%yaroggptng roup, 2 0

-NH C ( =NH 9% - REBFOMOBBPREC ( Nz ™ 2°7 R0 0"AFY--26r =~ O'CHs R3

is XSLYHﬂﬁrt%fwﬁf&hyl$mfﬁ®?f¢ﬂ@°)ﬁhﬂnﬁ&aﬂp'e,3251HPIPh@“Y5P%ﬂaBQWl;

napht hyl or biphenyl,, which is nmonRosybstid ut.eq; sulFamhany!

napht hyl or B%g%%ﬁ%i,4a£1bh IS suggﬁﬁiuted%% gi?iﬁﬁ%?@ﬁﬁ% ~~CaN,o ~~N. o

HN--~ or 30 bifhEnylR-y5, prafesa&ﬁymoyérbépéﬁﬁy =4rylar, Hedytertg SE P

Q02 - 12 530,15yl famoylbiphenyl-4-yl, o-, m- or p-(pyrrolidin-1-
y1)phenyl, o-, m- or p- (piperidin-1-yl)phenyl,

15 furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3,4-@im§thoxyphenyl, 3-nitro-4-chlorophenyl, 3<amino-4-

20 chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-
5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-
dimethylamino- or 3-nitro-4-N,N-dimethylamihophenyl,

2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6- 2,4,6- or
3,4,5-trichlorophenyl, 2,4,6—trimethoxyphen§l, 2-
25 hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-
4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-
bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-
methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-
acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-
30 methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-

dimethyl-4-chlorophenyl.
bald is preferably, for example, phenvyl,
naphthyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
o-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl,
35 o-, m- or p-tert-butylphenyl, o-, m- or p-
hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m-
or p-(N-methylaminocarbonyl)phenyl, o-, m- or p-
acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or



" 20 25 30 or phenyl, naphthyl or biphenyl, which is substituted by

-C(=NH) - NHS whi ch can al so be nonosubstituted by -COA, Ar-CH -CO, , OH
or by a conventional am no protective group, -NHC ( =NH ) -NHz1§ SEEQIF=C (
NH2 2 2 N ~NO.'~~ Oor H\--~ N R4 is%ery particularly preferably, for

exanpl e, H, phenyl, phenyl, naphthyl or biphenyl, which is nonosubstituted
by NHzS02-, prepherybhenmpht 0. olr-bigghepy (N, Nhdthetky tahinoi phenyby
-C(=NH)-NH2 y_{~N-O - : “qg—g? 1 i nofarb@EE | N case ..
independentlé of l}%negg;loq hgﬁr'hhrcglf era%y, Yor e&arrp e’,%%?frre't hyl eIPhyI)
propyl, butybror eri¥rethydepisgmhanydrly Pef eraBry Hofmet hyt (NeNhyl,
propyl or bulybenBlamiRo)pneh§ll N LAChmcasy | pdepenssphéyyDf @ne apot her
preferably, for exanpfe) ﬂ, net hyl, ‘ethyl or propyl, very particularly
preferabﬁg HPIXP“P§9m99h¢Q¥%N1%ésemrnﬁﬁbéﬁ' ?{%&ﬁe?%é'a ot h&f ©°T

prefl er;at_lﬁl Y, fgor(megaymfg@n.feﬁf&maol)phleﬁfzm Ih S Vel yf PadEd-cai amhyfails@;:e: ably 0
or 1. e conpounds_of the fornu an e one or .nore chira ntres
and therefor?lBgEBylrﬁ‘V ri ous stg%é%f@ﬁﬁﬁﬁﬁ&fﬁ%ﬁ?ﬁf'Hﬂﬁi?%#iéﬂ@?éﬁa'ncIudes
all these foptipheAglondiydgl y.2 ‘t-la@lifiesentli-toi pheingtied -yl ,par i <NH @ert-o t hose
conpounds of . the.fQ | a LN .¢h,at | east qne h ' S nentioned
has one of tHggylfuigamgﬁéb§8egﬁyi1§a§%fe?efrgh ﬁ%gﬁ%ng%&ﬁﬁ%?gg%é above.
Sonme preferrgd) ghenpd ., 0b-compoande- ¢nappEidxprésydirhenyhe fol | owi ng

subfornmul ae la to | egaphisgh LUIAAHRARA oot hexbmpta! asl ad jnewRich the
radi cal s not designated in_greater 5 detail haye.t he ne%pin%Jrggcgged I n

the formul a B- B&t Sr&hweRYA. 1-, 2- or 3-pyrrolyl, 1-, 2-,
imidazolyl, 1-, 3-, 4- or b5-pyrazolyl, 2-, 4- or 5-

oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-
15 thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4- |
pyridyl, . 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-y1, 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- oxr -5-yl,
20 l,3,4—thiadiazol—2— or -5-yl, 1,2,4-thiadiazol-3- or
_5-y1l, 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—isoin_dolyl, 1-, 2-, 4f or 5-
benziﬁidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
25 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 B8-isoquinolyl, 3-,
30 4-, 5-, 6-, 7- or 8-cinneolinyl, 2-, 4-, 5-, 6-, 7- or
8-gquinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-,
7- or 8-2H-benzo[l,4)Joxazinyl, furthermore preferably
l,3—ben;odioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-
benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-
35  vyl.
The heterocyclic radicals can also be partially or
completely hydrogenated.
Het can thus also be, for example, 2,3-dihydro-2-, -3-,
-4- or ~5-furyl, 2,5-dihydro-2-, -3-, =-4- or 5-furyl,



|

inla R, R in each case independently of one another is Hor A; 10 in Ib
R, R~ in each case independently of one another is H Ar or R5) wherge at

| east one of the two radicals is R5, R is phenyl) naphthyl or 1 §iPetifd
which is substituted by -C(=NH)-NHz whiXh <€an 15 al so be nonosubstituted by
-COA, Ar-(CHz)n-CO) COOA, OH or by a conventional am no protective group,
-NEL?C)I ( ?NHleetf&llzydrom N=C oxrNHz )-%-furyl, ~ N Q,3-dNcRolam-44¢l~ N 2 0
p , inlc R is. A R is H " [ .C ] independent |y of one
25 anot her ifse"r{awd‘b?‘%) °mmér3e'%§‘tlﬁ“ Yt Hiid ‘g’r‘%?‘?%tﬁo Pafi calSi's R5, R
is ph?anyl,b napht byl -o5-typhelyl, RhiSekdiihydgwbdtit uted. by 3-G(=NHy - Rz whi ch
can al so be nos |4 uted by, - - = fe LEA.- OHor b
a convention'gé)'%lf#‘i'h)c?)i ir’ot gct’i v2e g%up% %{ﬁ%l%d%l{ -tl\elﬁzga,hy-CON:C ( NHz 3/
z, | 5 14-2-108 S4Fimigeselyl, p 2 -NOBMAM-HaN~ Gt p 3375 187 PAd R is

A R is H R) ' chegasgni-adependentdy &f opepppakBeyli s 1Hg-Ar or
R, where at%epagfa%c??é?%f 'th tw%’ radi cal s i s_.R5, R5p|?s phegr;a%;é(dnapht hyl or
bi phenyl , whithydrosihstt2ut ed3byorctémn>\’-rmﬂz’1mhi1cl7r'éar%‘ae&}y ro-
nmonosubstituied by_-COA.- K Acz-( C82 Jomn--Epyrid¥¥, IH o2-by3a oenventi onal

am no protective group, -NHC ¢ =NH ) -NHS .. - C _p {~N~O or
N H\-~ CH 3-Piperidimyly kyf'haéi ng®i- ¢ @%ﬁpof%%l,l;;?!\fv i(tr?lggéé"h’ o2,
i ndependent | y3 of ogne dapytriacyli, <l,(4-CHdRanyl, 1,3-dioxan-2-, -4- or

-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-
i-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or
3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, =-3-, -4-,
-5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,
1 -2-, -3~-, -4-, -5-, =-6-, -7- or -8-isoquinolyl, 2-, 3-,
5-, 6-, 7- or B8-3,4-dihydro-2H-benz [1l,4]loxazinyl,
furthermore preferably 2,3-methylenedioxyphenyl,
3,4-methylenedioxyphenyl, 2, 3-ethylenedioxyphenyl,

3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy) -

20 phenyll- 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxo0-
methylenedioxy)phenyl or alternatively 3,4-dihydro-
2E-1,5-benzodioxepin-6- or -7-y1, in ~“addition
preferably 2,3-dihydrobenzofuranyl or 2,3—@ihydro—2-
oxcfuranyl.

25 Het is unsubstituted or mono-, di-~ oxr
trisubstituted by A, OR’, NR'R’’, NO;, CN, Hal, NR'COA,
NR’SO,A, COOR’, CO-NR’R”", COR’, SO,NR’R’’, S(0)sA and/or
carbonyl oxygen.

_Het is very ©particularly preferably, for

30 example, furyl, thienyl, thiazolyl, imidazolyl,
[2,1,3)]-benzothiadiazolyl, oxazolyl, pyridyl, indolyl,
piperidinyl or pyrrolidinyl.

~R1 is preferably, for example, H, A, cycloalkyl-
CH.- or Ar-CH,-, particularly preferably H, methyl,

35 ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl, pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2-
or 2,2-dimethylpropyl, l-ethylpropyl., hexyl, 1-, 2-, 3-
or 4-methylpenyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, l-ethyl-1-



_ }
20inle R is A R is H R3, R' in each case independently of one
another is H Ar or R5, where at |least one of the two radicals is R5,| 25 RS
.i's phenyl, naphthyl or biphenyl which is substituted by -C(=NH)INHER02
{~N~-O N = CH3 1 8 SEP 2002 - 15 -Arlis biphenyl which is
nmonosubstituted by SO-NRR ~ , R6, R6~ in each case independently of one
anot her i s Hnethylpbopyls é,l-leyh}’ﬂa@i-ngtllyépcom’érrs,lr)ér25“ i ATedol? case

| ndependent | v ol e G181 58 1 NeTs r hdinidle ) poseBaBIGOMBMA B e [or Ul 2

| and also t substances for ei.r preparation are otherw se
prepared by uetfibderametnyber Hse, MetlYil as oY ldesBFPBEY: | 1 SARFIBMer at ure

(e.g. in the 3 ks syg;g:,gs-gm@ﬂp- tichEihDdeprébsrveg@ani schen
Chemi e [ Met h%‘g%}agf a%%g\%?c ]é:hem' strlil], Georﬂ%i!i' ien&_{-ng]I ag, -Stuttgart), 15
nanel y urider reacti o den@asiar@RicHoF & ' Re (ki The
reactions mepfiongd.adiei i s @3S padts chdlardlys @ried erald yoft ,vawa@dpls whi ch
are known per Se, but not nenti onedlhe e iﬂegr.ea L get ielc'-bqut]:yie srtarti ng
subst ances c@hhYif BESPYd, 1SPBEOBBLhePRE¥ hed IR, S§Ch Kt Hey are
not isol at edrffonpltibel | epehtob, mixt ute, olutl -membyilbuelyy r dadt-ed X @t her to
gi ve the conpoupds af t [ I q_ f orqul aol. can
preferably bB%o tgrﬁéﬁeggyﬁgﬁgﬁﬁr ngjj ggﬂggggg@gf Pﬁgy?()rrml a |l from25 one
of theirid uneti ormettpipentivesiby-treatrnglwdth &-<olvelysi AF or 3~
hydr ogenol ys@igge@g9ﬂ%ut§>i,ef erred stagtings SesyaBEeegl f or SIoletdwisiis or
hydr ogenol ysi'S are” t hose which oéh%rwi sg gorres OnSthO %_he ;ormH |, but
i nst ead of ometBYIRBPEYLr ed SHNG ~Z0TEr MY IPTRPNMox vt YrbupST c onti
correspondi ngrpmet B¢l dobyanm nhuriitdmiode dpeefergbdyps, Lor efestamigle t hose
which instead of._an _H a whj.ch_is_link an am no
protective gFBuplUPR® ﬁﬁﬁﬂulgrlf%g’éyvﬂ?g%{?‘ﬁg?]ég%a%f%% group carry an
R -N gra®, in whichRRis preferably, for example, H, Ar, Het,
phenyl, naphthyl or biphenyl, which is substituted by
-C(=NH)-NH: which can also be monosubstituted by -COA,

'

Ar-CH,-CO-, Co0A, OH or by a conventional amino

protective group,
20  -NH-C(=NH)-NHg, -CO-N=C(NH;) 2,

R’ is very particularly preferably, for example,
25 H, phenyl, phenyl, naphthyl or biphenyl, which is
monosubstituted by NH;SO;-,
or phenyl, naphthyl or biphenyl, which is substituted
by -C(=NH) -NH;

{ /N‘ { /N\O
30 0 CH3.

R’ is preferably, for example, H, Ar, Het,



35 is an am no protective group, and/or those which instead of the H atom
of a hydroxyl group carry a hydroxyl protective group, e.g. tho§ gﬂ;%&
correspond | to the fornula I, but instead of a group -COCH car 3 16
18 S E P 2002 group -COOR', in which R14s a hydroxyl protective group.
Preferred starting substances are al so the oxadi azol e derivatives, which
can be convert eghenyd, t Ram vtk e@pohdPRGIAH dl"#é)l%rméurﬁiébsqlﬁélqeﬂoeratl on
of the am d'xggf Qq %)r%@'tén%ﬁdl@gﬁll slc.i,%rlrsatw&l&ﬁbé)@lépléa Qf . for
exanpl e, eating wt en in the presence of a catalyst (é.g.
wat er - noi st FEQRey MCQ@#?COSUI FgQP*e B veRt SYarke TONVABEECOTAd GMIE® bel ow)
in partlculqérggéggggé;éggﬂ&,as met hanol or ethanol, organic acids such as
acetic acid or proplon acid or. mxtures thereof. As a rule, ~he
hydr ogendl ystNH TG (Y 3% o g€ atN‘tcél%‘éS%vt ures between approxi mately 0 and
100 and pressures between 15 approximately 1 and 200 bar, preferably at
20-30 (roomt enperﬂture) and, 10 P . The oxadi azole group is introduced,
for exanple on of t aanconpounds wi th hydroxyl am ne and
reaction wth phe sge e, dpgl kyI 2C/carbonate, chloroformc acid ester,
N, N car bonyl di i | e or aceti dride. A nunber of - identical or
different protected j no and/ or hydr g4l groups can also be present in the

nol ecul e of the starting substance. If 2%5-the protective groups present are
different fromone another, in many cases they can be renoved sel ectively.

The expression "am no, prot ectlv rouq raI k»ﬁ kn vvn and rﬁl ates to
groups which are sui¥ aBiSe V&S¥ EFJ%&(‘EH ﬁé'lé'f FE@ L)) 81‘7 &G §roup 30
from chew ca, r esttdnyins, ghényihi cmaptelgdsi lop r tiphenlyd ,| aftieh the desired
chem cal reaction .has. been c%rm%i C)out at other positions in the nol ecul e.

Typi cal gr OJB% of- lﬁl Jst’ﬁ/ articular, unsubstituted or

substitut ed @cypheayyl , rarpéiﬂl‘m&yn@t hgnpbenmal ksic3s s ospdstditusedt he

am no prot eclr) VE- BLYPSRr € renoved after the desired reaction (or reaction
sequence) , Yheir naturé€ and size is otherw se uncriti cal ; however, those
havi ng 1- 20, in particular 1-8, C atons are preferred. The expression "acyl

group" is toybe N.
\/N‘O {\(/ 0 _
N=

H\ﬂ—Q or
0

CH, ]

[
wmn

R®, R® are in each case independently of one
another preferably, for example, H, methyl: ethyl,
propyl, butyl or benzyl, very particularly preferably

20 H, methyl, ethyl, propyl or butyl.

R’, R”

another preferably, for example, H, methyl, ethyl or

are in each case independently of one

propyl, very particularly preferably H.
X, Y are in each case independently of one
25 another preferably, for example, (CH;),, where n is very
particularly preferably 0 or 1.

The compounds of the formula I can have one or
more chiral centres and therefore occur in various
stereoisomeric forms. The formula I includes all these

30 forms.

Accordingly, the invention relates in
particular to those compounds of the formula I in which
at least one of the radicals mentioned has one of the



|

- 17 18 SEP 2002 interpreted in the w dest sense in connection with Fhe

present process. It includes acyl groups derived fromaliphati 3.8 SEP
.araliphatic, aromatic or heterocyclic carboxylic acids or sul phonitc Qg% ds
and also, in 5 particular, alkoxycarbody y aryl oxycarbonyl and especially
ar al kdxycar bonyl groups. Exanples of acyl groups of this "type are al kanoyl
such as acetpHefepra omeanings/r yindieatednogbovach &omphepyedesryd. ar oyl
such as benzgyl _or I : o] k0o 0 ; rbonyl
Such as et RORER sohy by mBeREY e BT . 3P 5 ER, o oraet fovyeaibanyl  BOC
(tert-butyl cufarboide | I2-todoet hoxichr geryespranrdl k9| sRecaPEBHYR Such as

CBZ ("carbo oxy") t y Cyongbsi FREedarid sukbangk such as
15 Mr. Pre%%eéxan‘q%ﬁrg?eéc??%ygﬁ%ps are B%JC and_Mr %9 ig addi tion

- a
CBZ, FnoB, Wietail dmveicdis|mearHang | Hethts o8 ot t hRe cHRPBEAas Tof Pe
formula | fromyjwedd functional derivatives is possible depending on the
protective group used - e.g.. using 20 strong acids, expediently using TFA
or perchloric acid, but also using other strong inorganic acids -such|as
hydrochl ori ¢ifacigl orr*sukfurirc aeadh staamey~" independentayboxafi i coasi ds such
as trichloroacetic acid or sulfoni | uch as benzene- or

p-tol uenesul fonic 25 acid. amoethpéyegiesﬁgieq% SAa’n additional inert solvent is
possi bl 0 buin rm alRay®‘necessaagh Swassl eindependgntélits e PPEferably
organic) for exanple carboxyldg,&Aci fs sUchAsqacedi Cc wErd £t heeasguch as
tetrahydrofuran or di oxane, am des such as DMF, 30 .hal ggenat ed hydrocarbons
such as dichl oronet hane, i PRRIAE G & BERGS Sudh as net hanol |

et hanol or isopropangl, and sl paenwgter .nddhdhirlesosf Biphehavenehticaned
solvents are additionally suitable, .TFA i.s.prefere ed . X S

wi thout addition of a 35 fur% hﬁ}“{’%f"{?léﬁ?‘,i Eg’r ch Q%}B%:yal‘cl’:@dq‘i’ﬂhp?}ﬁegggrm of a
m xture1sf acetic acid and aXeo st rleagt mpeeshberitutedd i Ayt he-FRRI o 9: 1.
The reaction tenperatures far_ cl savage expegdjent be en

approxi mately 0 and - 18 }%8(%%&“2 %2' app?%g'ib“rrat e?i;, 50!,D¥it ibgeprgf erably
carried out between 15 and ST §HoRRRNFRIRURIC LS i FRFMBOC, OBut and
Mr can, for exanple, prefengbly hesrceayvedcosineg (REA j,n di chl oronet hane or
5 using approximately 3 to 5N HCl in di oxane at 15-30, the_FMOC group using
an approxi mately-5 to 50~ strength solution ~of di mthylam ne, diethylam ne
or piperidine in DVF at 15-80. Hxdrogenol yf Ny removabl e protective
groups 10 (e. g. CBZ, benzyl ox”t h® relglase of t % am dino group fromits
oxadi azol e derivative)) can bgy ved, for eM‘r’FKI e, by treating with
hydrogen in the presence of a cata §St (e.g. of agWble netal catalyst such
as pall &fi um expediently on a suppurt such as car bo?1). 15 Suitable

sol vents here are those indicated above, in particular) for exanple,

al cohol s such as net hanol or ethanol or am des such as DMF. As a rule, the
hydr ogenol yst8 S cafried otf Bt t enper at ures bet ween approxi mately 0 and
100 and pressures - Retweeni2®approximately 1 and 200 bar, preferably at
20-30 and 1-10 bar. kydragenolysiarol Llge CBL-glpundencngadiay pasel bl e,
for exanple, on 5 to 10~ Pdr’C i momef hanol - or ~usi anmonium f or mat e

(i nstea®®%f hydrogen) on Pdi®tRemetBadbl /BVFOAL r%@_ 3terss &hi L&BSE i nert

sol vents are) for exanple) hLydrocarhons,sucdsfss exane®,petrol eum et her,
benzene, toluene or. xyl ene; chlorinated hydrocarbons s&:?@gf which

trichl oroethyl ene, 1R2-di chi®r 8&ERte, RIPHHYt eCFacht
trifluoromethyl benzene, chlogokobgt@tuted by -C(=NH)-NH, which can

also be monosubstituted by -COA,

30 Ar-(CH:).-CO-, COO0A, OH or by a
conventional amino protective group,
-NH-C (=NH) -NH,, -CO-N=C(NH:):z,



30 dichl oronet hane; al cohols such as nethanol, ethanol, isopropanol,
n- propanol, n-butanol or tert-butanol; ethers such as diethyl et her,
. diisopropyl ether, tetrahydrofuran (THF> or di oxane; gl ycol %eg§,® h as
et hyl ene gl ycol nononethyl or nonoet hylléther (nethyl 35 gl ycal

gl ycol ), ethylene glycol dinethyl ether (diglyn& ket ones such as acetone
or butanone:; am des such aS{acetanlde di sgt am de,
Nrret hyl pyrrol i done (NWP) thi)forgpnlde ; nitriles such as
acetonitrile; sulfoxides such 002 di met hyl sul f oxi de
(DMSO); carbon disul fide; car aC|ds such aq:gornlc acid or acetic
acid; vitro conpounds such as nltro t hane or nitrobénzene; esters such as
ethyl acetate or mxtures of the solvents 5 nmentioned. The bi phenyl - SO2NH~
group is preferably enployed in the formof "its tert-butyl derivative. The
tertbutyl grotpIds rRnoved)iéok, exanpl e, using TFA with or without
add' _tion of an |ner& sol vepf,ypreferably with 10 addition of a smal
amount of anisole (1- 10$ by vo?une) A cyano group is converted into an
ami dino group by reaBti gH wikh, each exgapbe, InAeRendentilie afll s@RRquent

reduction of the N—hydroxyagﬁgtﬁgruggng{15AhyQﬁogeh ivhée Bresedyes of a
catal yst such as, for exanple, Pd/C For the aratlop of an am di ne of

the formula | (e. g. Ar - p%ﬁy?fn%%sﬁ‘ﬁ%t??‘élf%ﬂ PyLE(ENH) - NHz), armoni a
can al so be added tora nitrigephEngladdhaphthys G pbepreaply odridhed out

in several st ages inthat, in a pek s th ri i's
converted, using HAS, |nto 2t R gﬁ lggté%hwgh |é(c§ﬁbaﬁ§ d$ﬁgkhg%§%

al kyl at iy agent, e.g. CH3lalsato bhe cmpn@§pbﬁﬁihgtsdalkpwlh(hﬁQﬁm)ester
which for its part reacts h(@g)Nﬂgoto gi ¢eokhe apidi ngy b) e gitrite
is converted using an aIcoho 0. anol, in the presence of HCL into
the corresponding inido est@@nﬁﬂﬂt%%$§1l%m%?%aEEEF%ﬁ¥¥V%UﬁEﬁ#Qi or c) the
nitrite is reacted with |itbhiggor bl | rmet hdeiNad Ny de and the product is
t hen 30 hydrolysed The radical -X-R is introduced into the pyrazol one
system where X = CH, for exanple, by reaction of conpounds of the fornula

I R4 Y-Ql | ,, N—N / H R% hEO 18 SEQ 0
\( or O -
o N={
13 ) O CHy .

A is alkyl having 1-6 C atoms,

X, Y in each case independently of one
another is (CHy)n:

20 in Ie R- is A,

R* is H,

R}, R® in each ~case independently of one
another is H, Ar or R’, where at least
one of the two radicals is R®,

25 R® is phenyl, naphthyl or biphenyl which is

substituted by -C(=NH)-NH; or

N.
~ 0
~\j;==<
CH



1

in which R, Rz and Rin each case are those radicals according to Caiml

whi ch are not al kylatable and Y has the neaning indicated in daim1, with
. a compound of the formula Il 5 R3-CHZ-L Il | . In the conpounpgs(zpépége

formula 111, R3is a radical which is idt -al kyl atabl e according to im1,
10 such as, for exanple) a phenyl radical substituted bg ]
5-met hyl [ 1, 2, 4] oxadifazol - 3-34 hnphenybhiwbiich iiss Gronepubstprunedr & or
reactive functionally nodi fé'degjﬁq;k'group. L is preferably C1, Br, | or a
reactive nodified OH group such as, for exanple, an activated ester, an 15
i m dazol i de or al kylRSul Rdnyiroxyenghi nFass Ciadependgnsiyr al®fy one

nmet hyl sul f onyl oxy) or aryl Jiy oxy shawi ng 6-10 C atons (preferably
phenyl - or ptolylsul fonyl oxy). The pyrazol ane ri ;%%R’St emis synthesized 20

accordin§ to known rfet hods ¥y Fdack iV o &% Seto ester with
hydrazi ne or a hydragine defd vatheR. |dasé adeidependehylpossibl eche convert
a conpound of the fornula I in{ho anot h(ec_r}_hgorrpound of the fornmula T by
converting one or nore radiFHEE 1R n25 and/or R4 into one or nore
radicals R, R-, R3 and/or RQ for exanple, by acylating an am no group or
reducing nitro grou far e ro { ON ;0N n | C or
Pd- carbon in an ine?ltﬁ'l oFSQﬁ%S%gE%h éz;% %%ha%g orgetﬁaﬁgﬁ) E‘é:tlloéagi ggban‘i no
groups. 130 Esterisimansiies tamires yé@:d,th@xrenaﬁpaéetygnngrac@fch@ruese or
usi ng NaCH qf é@%édp LRl n B GEnd 9kr veLer sgkRXaBeadt LEEBeL kYN es

.1 n-addi

between 0 ard _ tion, free amno groups can be acylated in a
cust omary narmerhesilagesatased @Ehi%r itk bRe3StARARIEG 1S afR§Paf&d using
anl unsubst i L%L%E(:irgrvgﬁébﬂ.bﬁt 'Mbﬁhedeal k3er hakbdﬁisehaﬁﬂimﬁrﬁ:}ei mmanhbﬂeL t:

sol vent suc s_di ch] oronet hane or THE _and{or in re ase
such as tri e?‘ﬁy?’éﬁ‘?‘n’eco hﬁ’i}f?ﬁﬂﬁg’ a e%ﬁﬁgfrlé?ﬂ?éggﬁg?geeﬁg%ggg%ﬁ?wo. -
21 - 1 85S mdn€DBP2uAdkaseredctivm f opndiaibngarwhiechcoaver tknpwint anghe
associ at ed i | td t i L 03 e b act,k@n of

Gl A A0 L1 OD Sl lrUSL00oR0 AEhEIoA0H. CXANPhEs DYabBaCkER

equi val ent anounts ase an ' acld 1n an inert solvent such as
et hanol and amubsequést madRoPAat iVEFiaRSSdWRkF R hakfe }PAWE RR%r B¢ suitabl e

for this reagti afbarfeddioste ittt Vil deargical | y~accept abi e salts.
Thus, it is possible_to use inorganic acids, e.g. s%l B&lri C a(%i d_.nitric
aci d, hydrohal i c-acjthe s§ERT 5P Ry FREHARGSS a‘é?lg' o L1 ARRAFEHr ofttE%ac; d,
phosphonioc asé dfomted as o1 thpphosiphohac abey) aseal hati ¢satadedi Airandi ti on
organi ¢ aci dg.. i 0pALtLEuLAL AlIPhabie, sabiaxalissy. arallphat kaecapomtic or
het er ocycl i ¢ nono- or ~pol ybasi ¢ carboxylmc, Su oRi ¢ or sul furic acids,
e.g. 15 fornte @kve, theairranidd f dpiofirmdiad) pi val i ¢ aci d)

di ethyl acetic acid, FEHhORiLaACLE, SWECEBHRAGI () BhRAE!pfe Bth1f UBRI C
acid, malefic acjd)_ lactic acid, tartaric gci d,f | ic.aci di c'trfi c_acid,
gl uconi ¢ aci TR bPE AEPET2RE RSt CAMPORRAE, Afsami% ot PHIME Act df758

nmet hane2sor etdasesuhkopi Euacitd onafllhaeadivatlifves dyctxeating with a

2- hydr oxyet hggfé&a%%%% &gl dzbogé'gr%%rfgg@g%r?i d, p-toluenesulfonic acid,

d
napht hal enenbho= i Sul'f'oni ¢ acids, ur ulfuric acid. Salts with
physi ol ogi cal | y unackepieied astaeting gsubstances, fennsobvpdyasadoror the
i sol ation angy,@fopaidfy<ad | @Pe O nblie GAIRGUNIHOFwidie ESFPUESoha ©B the

ot her hand, conpounds_of the fornula | .can be converted using bases (e. g.
sodi um or potBRsERRTMULRy droxPidfe dRSEERBoIRH €% nPE F19F ot TS pBMAPAg net al

30 sal t 30 | nap@séi chlaroykalgrovptsal citailrkatbneeepsndingt prosakted or into
LD oL SPoonglog. ATBRhsal L, PILELE0 EALLL BRSSP A Olitthe bases
instead of an H atom which is linked to an N atom carry
an amino protective group, in particular those which
instead of an HN group carry an R’'-N group, in which R’
35 is an amino protective group, and/or those which
instead of the H atom of a hydroxyl group carry a
hydroxyl protective group, e.g. those which correspond

to the formula I, but instead of a group -COOH carry a



|

" On account of their nolecular structure, 35 conpounds of the formula L
in

bog! ™

according to the invention can be chiral and can correspondi ngly occu
. various enantionmeric forms. They can therefore be present in racepig
optically active form - 18 SEP Z002 1622 Since the pharnmaceut| caHD
activity of the racemates or of the stereoisoners of the conpounds |
accordi ng t ogtbepi M@IARON dan whiifbr Rt iy abehrdsoxubl eorotessi the
enanti oners. 1B, hese cases, the 5 final product or else even the
i nt er medi at e2° 3R be separated into enantioneric conpounds by chem cal or |
physi cal neaBueéerkedwsteatime peybsrankes| éde mise ahe @xadiaraidl oyed
as such in tggris,yﬁ{._bgégs. | PnibR casgnof pacendsnARies. diasd eragpers 10
are formed fromthe m xture by reaction with an optically active resolving
agent. S t aBPEreERENJiRG aPLALBROFRTPPBRAExanpl e, optically active acids,
such as the R and S tgens iMed=¥ilod | 6facih dhogehy! tgrdwr i €ragi dits
di benzoyl tartari¢c acid, .mandelic _acid).mali ﬁ_%S %%l d,. lactic zi%l d,_suitably
N-prot ect ed 8HPAH2ELLBsIPEIGELAVBehZByPEr SPLAE 8F In BEXZ SREMR 1 on¥r ol i ne)
or the vari ousegpihgakixhachydeogemphiaor stité opresanices.ofCheoma ediysshi ¢
resol ution of enantiomers w.th id. n ' y ' r Vi ng
QIR Skt p{qﬁ%ﬁgrgl&iem SpLEEBLLY SBaLekeST 650l

agent (e. g. (8094 KA robenzoyl phen ycl ne,. ose triacetate or other
derivatiMes ohoser iolideseds rlowhi P8l PRIFEAONAT MR HacFYFEt @5pol yner s
| robi | zed ﬁ@tﬁ%ﬁb?aogele)th'aﬁoql,SQJ_I%H’Q’H agenys - sseh t 8Bl @celtyentsxifor this
are aqueous or alcoholic solvent m xtures suiggas, faor 25 exirrpl e,

hexane/ i sopr BpaR8PPAOBL6NIATHT 0T eMyXtRReEh&NeLEOS - s AS152 3T UFRe iTRfenti on
addi ti onal | ynyetagefolgsife igsecHfridd® eanpamndsemperheutesmMbeaweaand/ or

hei r physi ol ogi call bl | h duct | f.3
bhar maceut | CHPCBRRPIEE Lont. O i ol 11 U r B0 rOREREHER, PRIEST 1 thi s

connect ildn, ahpyoramabelprdught RAobarsuptrafecratidyags OBl ogetdear with
at | east onetgﬁﬁgg%%\lli_g i dhangd/pg s -1iquid vehicle or excipient and, if

appropriate, In conbination with one or nore 35 further active conpounds.
The invention additiBnal | y¥adizsla o FREMRPacelifi calnprediged i ondor

Cﬁrm_ri Isi ng a&#ﬁg%, OnB%f?OB’EQbJBQoﬁf bh(za fgaénulggahgagdfzog%éﬂ?ﬁsof wilth
physi ol ogi ca acceptabl e salts. . . . e
pr epar at i onskgéﬁgﬁgf‘g’géﬂeasa diFERRTOR i Wzﬁtl}na?%l"%?g%?m i%aﬁatyr?bdlaci ne.

Sui t abl e vehtekbsnate, or gamid arofimxrigani ¢ suabdt ancesstwéw ch ar &,3Ui-t abl e

for enteral (e.go:018l lnDsapalEnLer sloatl shisjaathon or © topl ca

application and do  not react w e novel c ounds, for exanple water,
veget abl e oils) benz¥l auEERs s, ofl kyl edéegityesils, ol yeihfrERBT gl yCol s,
glycerol trigestateedagedind), £a1/RRNYdLAlekyIUChrasptacéfse Discsst decCh,
magnesi um st ear at el tal c, pet rgl eugl 10,jelly. Tablets, 8%' 1s, coatl%d

tabl ets, capStfES§?tpddery¥ B[P aRTt §,°§yrt5‘§>s/,s’?étﬁtc’erég oP R8P 6PR St n |
particulr, ahe used darver afjraops nicstesanitonars upidSierentesiaoe wned for
rectal adm ”éﬁEEﬁ&P”inSﬂ%%:QQées F’Eﬁéfr yb@'%éh&?eé‘%é’étﬁ? 1% lons) in

15 additi on suspensi ons, stons or 1nplants,” are used Tor parenteral
admi ni stration, and BRfit nBNP5eSEReAns "BRIPOWIBFOLEFE1INSed SFEMP opii&al

?ppl ihp?_ti otn- gzﬂagtragpwl ﬁﬁ&gﬁu?@adcarréﬂa%@éoe &dﬁp&rbﬁ%edt aﬁdchpe%e
vyopni Il zates optal neq used, or exa e, r 1€ proaucti on o
AT Beti on pr BBATEE B Ot R SRR | DRSE | RAPEALEE c T HERChe, SFORBY and or

can contxl n éxempchathscaluchaasibnbli bant ghipheaekyvabisidy, retmivablei ng
SOt 0 0LV 0, B g ISR el i S bR ARE

out at other positions in the molecule. Typical groups

of this type are, 1in particular, unsubstituted or

substituted acyl, aryl, aralkoxymethyl or aralkyl

35 groups. Since the amino protective groups are removed

after the desired reaction (or reaction sequence),

their nature and size is otherwise uncritical; however,

those having 1-20, in particular 1-8, C atoms are

preferred. The expression “acyl group” 1is to be



. |
25 flavourings and/or nore further active conpounds, e.g. one or nore

vitam ns. The conpounds of the formula | and their physiologically

. acceptable salts can be used in the control and prevention of

t hr onboenbol i ¢ di sorders such 30 as thadmbosis, nyocardial infarcl SEP 2007

arteriosclerosis, inflanmation, apoplexy, angina pectoris, restenosi s] after

angi opl ast y ianeripreered tirenthe | widesht senseAsra chnnzecttilrml swbsh anbes

according tg A v are.pr r i d doses of 35

bet ween apprpoxr}%a el éé)é"s 530 l%{ﬁ%gp%r??gl g%%gt%v\e%%ev%&nd 1§ m g,

per dose unialiphagidail yaemiephgtpucef er apPpagacweeATappPOXPRAFEFY1i0. 02 and

10 ng/ kg of t S I fd o1 glasei d oraeadd patdeniids engg
however, on Cja%%%;é’%ql%hofacf g%t o%c féol%:L exanpl e 2 I 18 S gagﬁoog - on

the effiBacpasititidadpeci f PAKOFHSEERI Y| oy eBTYSAXYRET bodya’(i\@l ght ,
general st atgficikaaht ha2adksf¥ca®Bohbe dgﬁéup@n tEh¢anigles and racye of
adm ni stration, and qQn the excretion rate k%ﬂh ﬁ‘raceut cal _conbi |on I
and severit PISPEhe O gartt §l afYBPsoPEr £ t {8 he‘?ipy 5ﬁg¥ Oral
adni ni strat imjmn@ﬂef ebtuegryAbover alkhadey bw,swrhl esnpphetviasetyd;

i ndi cated in | .0 ex ust?q{}pj :;gayggl UPg ans: if
necessary, \ﬁtoé’rl IS éz}gdég) %%e%lxtﬁggkgzufg t )#gr{lglcessa?};
dependi b amst hePe3nst i alkoxycatbemel f | @Chproéﬁct m@‘éhfaxir)FﬁéPo%lé%V\een 2

and 10 and e A&iRGpMiA ethyb, QCQte&@canoébebhewasmaﬂw the gpgani c
phase is separateéed off, dried over sodium sul f nd gva ed and t he

residue i s plHaTE &ty OKY caRbeRYddgr aphy on si %F & ‘F?ﬁ' pyvL:
crystal li zat@r@kyRloxy@adi@songl Sishicka gsl ; CBlzuemt‘c‘:aebbbénaoxyat g/ net hanol

9:1. Mas ectrq ; E el.ect LQni on 20 FAB
(fast at?)msp %’a n%’eﬁ%%y(lﬁﬁ& rJf“pI e%%BEI mg%&%gggﬁéﬁﬁ% c%‘rl%%na ? are
added tb54. 0ty ofo‘af(etrtad)rmmm)pnmnM%m@qn% -ErareBfy | gnd 217¥ oxa25
di azol e and 2,4 ;9 Qfs éﬁttr%ln IS9P URO, aggtng},q 'a'ﬂd5gc@1t qf acetonitrile. The

suspension is stirre room t enper at ur e ourd. The mixture is

filtered, the sol verfts sliRamprePraret t RBer §§F"§I’8§nld§ S oTRE oEPEPREY on a

silica 99' col HHdm Ekﬁﬁhr4 Fehbyhodall 7- GérSOatlves is possible -
met hyl [ 1, 2, 4] oxadj azol - naght hal en- 2-yl met hbeL- éoxopent anoat e éAA) is
obt ai ned as RS e8§ o‘i ﬁ%tggil‘(fN BIun "peed - e.g. usin

20 strong acids, expediently 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 acids such as benzene- or p-toluenesulfonic
25 acid. The presence of an additional inert solvent is
possible, but not always necessary. Suitable inert
solvents are preferably organic, for example carboxylic
acids such as acetic acid, ethers such as
tetrahydrofuran or dioxane, amides such as DMF,
30 halogenated hydrocarbons such as dichloromethane, in
addition also alcohols such as methanol, ethanol or
isopropanol, and also water. Mixtures of the
abovementioned solvents are additionally suitable. TFA
is preferably used in excess without addition of a
35 further solvent, perchloric acid in the form of a
mixture of acetic acid and 70% strength perchloric acid
in the ratio 9:1. The reaction temperatures for the

cleavage are expediently between approximately 0 and



- 25 1 8 SEP 2002 A solution of 1.30 g of "AA" and 0.62 ml of hydrazinium
hydroxide in 10 m of acetic acid is heated to boiling for 24 hours. After
. customary working up, 5isopropyl-4-[7-(5-net hyI [ 1, 2, 4] oxadi azol - 3
yl) napht hal en- 2-yl et hyl ] - 1, 2- di hydr opyt8zol - 3-one ("AB"), FAB 349 SEP 2007
obtained ~N O ~5 N~\ v ~NH ..AB.. / / H 10 A solutjon of 60 ng of "AB"
in 5 m of nephapsimpselyedP8d wttﬁ%@ﬁmfﬁﬁahiahé;mfﬁkﬁélo‘aﬁdbSWanof

acetic acid gg aggdgggemgbgﬁl ggmﬁggg}_{lggperature for 18 hours. The catal yst
is filtered off, the solvent is renoved and the conmpound 15

7-[5-i sopr opyl - 3- oxoTRe30aPHPEr &OOH- RBWy R0y MAEL IR, - Lofi eFamm®ht hal ene
, diacetate, pEé\?e?aQBlgs HeP~@l &sskd Eisamaie ®20iA Wit nte sy of

"AB" and 68 ny of br gnonet hyI henyl) - 5- et hyl [[1, 2, 4] oxadi azole in 10 n
of acetorﬁtrPFéngsatppémetN 932 # o é’ﬁiﬂ%%&?ﬁéﬁ%t EtanP st 7r ed at

rﬁ0”1te”peraEHéGFﬁQC|§Qoh9Uﬁ§1n§fhﬁra@m&b&ﬁﬁﬁtéNyWQIﬁblﬂn%ﬂﬁtrength

c romatograp on.silic N

5-i sopropyl - gt%gn ﬁy%f‘TgELXf‘Wéﬂﬁazoql?fwl)m?I T RPRTE RS hyi [ 1, 2
, 4] oxadi azol 18 pMFnaphtbaBeh2-yl net hyl ] - 1, 2- di hydr opyrazol - 3-one, FAB 521,

i s obtained. Anal 0goys h 8?81—15%9&‘1’&&1?@ tzfé?ncl(xfélﬂlcé"" BYo2dc e 20RO iy

obt ai ned t herefrom by ogenat 1 on
3-[ 4- (7-Hn dilrogapkEE- Z-Qﬂn?ét%y%' Shes gsl@RAe 3ok othe 3 2FiRidCo-IFPYR) r azol -

-yl met hyI ] be??:@f?f‘ digne, oﬁééESE@lé deAB vitlive)d 6cdn8 be ErBmd0eR, 0 ¥ HZN | \
I\ H~ ~-~T IIovvlnPl gyggoundls obt ai ned anal o usly 5
S

4-14-(7- am d?ﬁﬁ’ﬁabﬁt hP¥- §Fﬁ@Fﬁ99) wat PYER3 IR0 23 RFSRFIE B+ Ryr azol -
-yl met hyl ] beszaaidipe. (dhg. f 0bf ova ngnalohgpounstas odted hesk anmdagowsd y by
reaction of

3-(7- brormrre?ﬁnéﬁbﬁ?hal éﬂoefiyﬁe)ntg‘ ?]ﬁyla[ lslipafoxa uaczl'lol 2% ant suqbs)equent 10

hydrogedét|oﬁu1table solvents here are those indicated above, in
7-[4-(7-am dipppaphi B 2- xld?etéwara B SQPEORYL 3- %%2 & dhBydeAsiHdyrazol -
-yl met hyl ] - 2am di nonapht hal ene, c? tate, FAB 4
ethanol or amides suc as MF. As a rule, the
hydrogenolysis is carried out at temperatures between
approximately 0 and 100° and ©pressures - between

20 approx;ﬁately 1 and 200 bar, preferably at 20-30° and
1-10 bar. Hydrogenolysis of the CBZ group is readily
possible, for example, on 5 to 10% Pd/C in mefthanol or
using ammonium formate (instead of hydrogen) on Pd/C in
methanol/DMF at 20-30°. _

25 Suitable inert solvents are, for example,
hydrocarbons such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons such as
trichloroethylene, 1l,2-dichloroethane, carbon
tetrachloride, trifluoromethylbenzene, chloroform or

30 dichloromethane; alcohols such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol;
ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers such as
ethylene glycol monomethyl or monoethyl ether (methyl

35 glycol or ethyl glycol), ethylene glycol dimethyl ether
(diglyme); ketones such as acetone or butanone; amides
such as acetamide, dimethylacetamide, N-
methylpyrrolidone (NMP) or dimethylformamide (DMF);

nitriles such as acetonitrile; sulfoxides such as



[

15 Bxamole 3 - _P.nalogously to Exanple 1, by reaction of
3- (5net hyl . f1, 2, 4] oxadi azol - 3-yl ) benzyl brom de with nethyl ’
. isobutyryl acetate the conpound et hyl

4-met hyl -2-[3- (5met hyl [ 1, 2, 4] oxadi azot-B9y+) benzyl ] - 3- oxopent andat 95!2
("AC'") is obtained as a col ourl ess oil, FAB 317 N O o/ "AC' By reacti
wth hydraZIﬁkmathyﬁrsmﬂﬁex1525(DMSO), carbon disulfide; carboxyllc

R e e e

1, 2-di hydrop one) , IS obtal necfthere rom 2 ~-1
8 SEP 2Q02cemnb@nds| such a$ mm\twmtm ogén@tllté'rﬁ")beﬂ?@n(,edrrpﬁﬁm

3-[5- lsopropghg £, 0X05 2 rgllhy%rc%&%eoyeaezo}niﬂtﬁkagt hyk] bene anddlivigmds 5
obt ai ned t heFeffom  Ana ogously, the foll ow ng conpounds are obtained by

reaction Sof mamtiened. 3- (3- br ononet hyl phenyl ) - 5- et hyl [ 1, 2, 4] oxadi azol e,

3-( 7- bronomet hyl naph¢hal BB Beﬁ&i §oﬂmzhxglz{olbp2,1%] Qe 140 dnpl oyed
2-(tert-butyl am nosul_fonyl) -4’ -brononet h&/ bi p%eer]]:ylvaang")e af ,rrge suebsequent

hydr ogenat i oAD t'ﬂfﬁeféPFﬁ‘w% &Gﬁpoﬁ%g'b ty t1
3-[4-(3- a”‘dbﬂQpEHQthp51@sQﬁmﬁﬁﬁ&*3ibﬁ)ékéﬂﬁﬂe, using TFA with or

di hydro- 1H p%/] §8H5yl I]ggn%gmlcyqu_ é%iﬁ&g{ at ﬁ_elgé@aggg,

7-[4-(3-amd |sopropy 3-0X0- 2, pyrazo y rre thyl] -
2- ami di ronaphtiiat o, af- [ 8- ( 3madildi ABOERLy| pf5 |a§<;|cﬂodm| @-—d@&zba' 20

di hydro- 1H pyragg 15 2-ylmetfiyl]-2-(tert- butylam nosul fonyl)biphenyl, and
the foll ow ng corrpound is obtained therefromby renpval of the tert- butyI
group 4'-[4-(3-am di fobe¥es?) SB-’C?%prl&pyFC@Vng g 3»8to an amidino

]9' lhlydr 0-1H pgfaﬁel g Wity W npstl éﬁambbephwlmmahﬁg@uﬁna t he
(0] ow n coO | S
71 (4" S OFROBEHUGRS - SEREBRFARYI - SFox 58, sl TYEFRYAHIES ol 254 et hyl -

2- am di nchaphtiabgar. i30 Eranpireskenireal ofows| gatalEsansuehl, ashe foal | owi ng

example, Pd4/C.
For the preparation of an amidine of the formula I
(e.g. Ar = phenyl monosubstituted by C(=NH)-NH;),
ammonia can also be added to a nitrile. The addition is

20 prefergﬁly carried out in several stages in that, in a
manner known per se, a) the nitrile is converted, using
H-S, into a thioamide, which is converted Tusing an
alkylating agent, e.g. CH3I, into the corqesponding
S-alkylimidothio ester, which for its part reacts with

25 NH: to give the amidine, b) the nitrile is converted
using an alcohol, e.g. ethanol, in the presence of HCI
into the corresponding imido ester and this is treated
with ammonia, or c) the nitrile is reacted with lithium
bis(trimethylsilyl)amide and the product is then

30  hydrolysed.

The radical -X-R® is introduced into the

pyrazolone system, where X = CHj, for example, by
reaction of compounds of the formula II

R4
Y/

R’WO l
\ /
N—N
/  H
R?2



|

-conpound I s obtained by reaction of 5-isopropyl-1, 2di hydropyrazol - 3- one

with 3-(7-brononet hyl napht hal en- 2 - 28 ~ a sEP zoaz
.yl)-5-methyl [1, 2, 4] oxadi azol e and subsequent hydrogenati on 18.5 f
5-isopropy|-2-[7-anidinonaphthalen-Z-yIﬁﬁthyl]l,z-dihydropyrazoI-B-Eﬁﬂ@D

("AB"), diacetate, FAB 309.. 5 Exanple 5 Analogously to Exanple 1, starting
from 3- ( 7br otmmedhiynaoht IREl emd2-8A )irs- eethykhie2 atjeoxath s oradandl et hyl

S ORODUL YT o G chRAGhLDTL M Ll et -J0 b emo RaE K WD |

the fol | owi nhbasoreurneaningt ahdegated in Claim 1, with

a compound

7-[4-(7-an1dggogﬁ@hggrﬁﬁ%gngkﬁyl)-5-nethy|-3-ox02,3-dihydro-lFprrazoI-Z-yI
am di nonapht

met hyl ] - 215
3- oxoheptanoate, the follow ng compound is thus obtained
7-[4- (7-am di nonapht h- 2-yl met hyl ) - 5- lpdt gh5-3; 0x02C

2, 3-di hydr o- 1H pyrazol - 2-yl met hyl ] - 2am di nonapht hal ene.
Anal ogously to Exanple 1, starting from 225

al ene. If ethyl 3-oxobutyrate is replaced by ethyl

anal ogously
III.
Exam-l c 6

(tert-butyl am nosul f oaylthet' ebmpoungs hyfbi fhenforandaetimi, R® is a

[ but | tat ti ith h | d f.i ith

55 (3 by ononeE RS BRI EngehyI T, S0 SR aar 88 of § RGP B At g ok emoval
of the t¥rt-buehl agr.oufer t Byampleowianphenmpbunadi eal0 subssiitated by
3-[4-(2-am ng§ﬁéﬁlgxk bl phenykadiaybies byl ) anbiSoRr QRYLRS104% B3 dlfydr oo 1

pyrazol - 2yl net enzam di ne, trifluoroacetate,

35 The follown

conmpound i s 8bPH Ae8r8RaPHgHBERFyLVe 18uREpionadly modified OH group. '
L is preferably Cl, Br, I or a reactive modified OH

group such as, for example, an activated

ester, an

15 imidazolide or alkylsulfonyloxy having 1-6 C atoms

(preferably methylsulfonyloxy) or arylsulfonyloxy

having 6-10 C atoms (preferably phenyl- or p-

tolylsulfonyloxy) .

20

25

30

35

_ The pyrazolone ring system 1is synthesized
accord;hg to known methods by reaction of a suitable B-
keto ester with hydrazine or a hydrazine derivative.

It 1is additionally possible to convert a
compound of the formula I into another compound of the
formula I by converting one or more radicals ﬁl, R?, R®
and/or R® into one or more radicals R!, R?, R® and/or R?,
for example, by acylating an amino group or reducing
nitro groups (for example by hydrogenation on Raney
nickel or Pd-carbon in an inert solvent such as
methanol or ethanol) to give amino groups.

Esters can be hydrolysed, for example, using
acetic acid or using NaOH or KOH in water, water-THF or
water-dioxane at temperatures between 0 and 100°.

In addition, free amino groups can be acylated
in a customary manner using an acid chloride or
anhydride or alkylated using an unsubstituted or
substituted alkyl halide, expediently in an inert
solvent such as dichloromethane or THF and/or in the
presence of a base such as triethylamine or pyridine at
temperatures between -60 and +30°.



I

- 7-[4-(2-am nosul f onyl bi phenyl -4' -yl nmet hyl ) - 5i sopr opyl - 3- oxo- 2, 3-di hydro- 1H
pyrazol - 2-yl met hyl ] - 2am di nonapht hal ene, trifluoroacetate, FAB 554. SL

. Exanpl e 7 Anal ogously to Exanples 1 and 2, the conmpounds bel ow are obtai ned
7- (4- benzyl - 5-i sopr opyl - 3- oxo- 2, 3- di hy@&lo-~1H10 18 SEP 2002
pyrazol - 2-yl met hyl ) - 2- am di nonapht hal ene,

7-[ 2- benzyl - 5-i sopr dpybasge ors- xie dfmba 1Ep ey dbe 4e:9h1|orerbgdi] :.21ta>m di nona
pht hal ene. alquskyal 0: sxamahe Lo o0, repl acenent of

hydr azi ne bﬁpﬁﬁ%ﬁgéﬁé‘?ne t he % ﬁot\n&ﬁg corrpou%%[??s obt ar néd 58

7-[ 5- i sopr oHamRIsk oPR- FREAFEOR, Ridi ek v2 18Ry r amennssylafet tly¢ ] basani di nona
phthal ene. arg -of3 the ééﬂéSf%FéﬁoﬁgeJ@esépbéﬁwﬁQgcﬁxégpggﬁfﬁghagﬁdto

har maceu: .ical preparations: ale A Injectiga vials 5 A ution of 100 g
gf an acPi vé%ﬁm ofVERETRSERHI a '?*Cla‘ﬁ%i FREGE @SodParricularly

hydr ogenphospiiaia®lies aﬂiJﬂJSttﬁ’ﬁ.sI 0 xf&éc;ﬁl::'laim n grd Oillltﬁﬁélbht@hﬂtﬁt I &%eﬂdwat elr
usi ng 2N hydrochl | steri | te ed.nto injection vials,

I yopﬁl |i zed RV qsot érclal é‘yldacc%efﬁﬁqeti’]o%ss Hs as&bﬂ“?calllty %%a?éas"ﬁ%@h _
injection visd ueet an.nsrgangcofaca:ods A/e e:.cgrpomuifulbiarrplaela_ Supf)ﬁfgld:t _0{ Ihe?.()é\
m xt ure of Cé%’g}ﬂy t e sed_wi

g of soya Ié%t 58%16%8 cocoa %uttggr]}gb%ﬁgr% it %5& ds®&nd

al | onedifo éU(ﬁrObE@@thuppéﬁtiory RhrsPhrr o nga@fldéctlvéusbnpoumsi 20

Exanxpl e C orSeloshioapnAriel utiea of Ludfamian agtiye campoupdapf;lihe
formula I, 9.38 of NaH2PO4 -2Hx0, 28.48 g of Na~ ~HP04~12H20 and 0 g of
benzal koni uMF@RFGE d&SiS040 1A cﬁaroﬁ%]érm AT IPRRLE VR era:f-%‘:}ﬁ?@p%r ed. The

25 sol uti onairaldgihaztied thﬁblmﬁtEBc made uphéeeio&yanﬂcste:hdaﬂwzed &Y

i rradiation sal uti beu in the fo of. eye .drops. Exanple D:

Q nt ment 30%56’5251% Sf)ﬂ?fbl%f OF hEURgHTFa ACIE% o x&d W ¢ h

99.5 g b% pélomllsumqldl I yaqmd@r aas.ebt irr cgEimtiitd @vsid, ExaigE el adiad) et s
diethylacetic acid, malonic acid, succinic acid,

pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acig, isonicotinic acid,

20 methang- or ethanesulfonic acid, ethanedisulfonic acid,

2-hydroxyethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, naphthalenemono=- and
-disulfonic acids, laurylsulfuric acid. Salts with

physidlogically unacceptable acids, e.g. picrates, can
25 Dbe used for the isolation and/or purification of the
compounds of the formula I.

On the other hand, compounds of the formula I
can be converted using bases (e.g. sodium or potassium
hydroxide or carbonate) into the corresponding metal

30 salts, in particular alkali metal or alkaline earth
metal salts, or into the corresponding ammonium salts.
Physiologically acceptable organic bases, such as, for
example, ethanolamine, can also be used.

On account of their molecular structure,

35 compounds of the formula I according to the invention
can be chiral and can correspondingly occur in various
enantiomeric forms. They can therefore be present in
racemic or in optically active form.



|

35 A mixture of 1 kg of active conpound of the formula I, 4 kg of |actose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesmm stearpte S
- conpressed to give tablets in a customary manner such that eachgtsg PlZ@?
contains 10 ng of active conpound. 48BEP 2002 - 31 Exanple F. CO d
tabl ets Anal ogously to Exanple E, tablets are pressed and are then coated
in a customary manne®ingeh &h® cophérmaceutiicadse aquaivdity st afch)tial c,

tragacan-h apdeGeloulant. BemRhe G geﬁygsa&skgo [ aeli e gonmeund of

theforrrula are nto har atin capsu esmacstorrary
manner such 2¢eRréiRd ctpsuile comemsiam mpnf difdernt i Ve campobume

Exanpl e H Agpoul£s1d5th sﬂéﬂﬂ@@ ehaAtkgmetsactinyergos@orndeaf ti formila
Il in 60 1 of double-distilled water is sterilefiltered, filled into

anmpoul es? | yoiRti Pé&d&’ﬁ&er% &l9% EBRBI tThMs IRGTREEIATES | SARed%d. Each

anpoul e Cont@é;ir;']@ral@edvg mftoactanaﬁt@@me@uad compourits Bgzt e¢terd @a T~ ok
Conmpounds of t mul a Wmch R Rz 10R3 315 0,25 , R R
R . 30 XPW ﬁqa RmeasprésN_ qwn ytopthe person s 1lled in the

art or even employed as such in the synthesis.
In the case of racemic amines, diastereomers
10 are formed from the mixture by reaction with an
optically active resolving agent. Suitable resolving
agenté are, for example, optically active acids, such
as the R and S forms of tartaric acid, diacetyltartaric
acid, dibenzoyltartaric acid, mandelic acid, malic
15 acid, lactic acid, suitably N-protected amino acids
(e.g. N-benzoylproline or N-benzenesulfonylproline) or
the various optically active camphorsulfonic acids.
Chromatographic resolution of enantiomers with the aid
of _an optically active resolving agent (e.qg.
20 dinitrpﬁenzoylphenylglycine, cellulose triacetate or
other derivatives of carbohydrates or ‘chirally
derivatized methacrylate polymers immobilized ®n silica
gel) is also advantageou§. Suitable eluents for this
are agqueous or alcoholic solvent mixtures such as, for
25 example, hexane/isopropanol/acetonitrile, e.g. in the
ratio 82:15:3.

The invention additionally relates to the use
of the compounds of the formula I and/or their
physiologically acceptable salts for the production of

30 pharmaceutical preparations, in particular by a non-
chemical route. In this connection, they can be brought
into a suitable dosage form together with at least one
solid, liquid and/or semi-liquid vehicle or excipient
and, if appropriate, in combination with one or more

35 further active compounds.

The invention additionally relates to
pharmaceutical preparations comprising at least one
compound of the formula I and/oxr one of its

physiologically acceptable salts.
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18 S E P 2002 in each case independently of one another are H, A,
Cyd Galkyl- [C(RTR~~ ) ]Jr- O Ar- [C(R-R ~ ) ]n-, in each case L
- independently of one another are H, Ar, Het, R, where at |east one of the
two radicals is R, is phenyl, naphthyl23r-biphenyl) which is!dubdti0fltes
by -C(=NH)-NH2 whi ch can-al so be nonosubstituted by -COA, Ar- [C(RR ~)
;-CO, COOA, (H o.Thgsea corepentatarmas acano ber oveedi s gnedigamendtt C (

1.5

=NH ) -NH2 , .- : ~ . N, . - and whi ch
can opti onal fncga‘%'?ﬁ %#:W%Q%%nn%;%oge%éhﬁgfi Fﬁtlgébgg Ke}%rqqeg_lslﬂae © OR6)
NR6R6~ ) NO~org&hlc Halr ,inNRG@@d‘ic NREGRNCes NFEBR AarBRS0iAable LR
CO-NRR ~, efa?o(dé.'g.soﬂiugi) Tor Sﬂérgnl:ei'éﬁ.' LimSh{sOrdc fdn idL each
case i ndependently_ of one another are H A CR-R ~-Ar' or CR R~—~-Het, in
east cas® i nHePERAENERPIGCAHOMNBRAerdr 8O oFeaCt | WiddchtBgsdovel

i :"Eelpeﬂde!"t ! ?z’<::>L 8@%&5?”@&&? eﬁ\;\iﬁpﬁﬁRﬁtex}; " vegetdble 3i8sS %bé%Z%QAIZ A 3
al ky aving 1- atons,. i.n Ich_one_ortwo r pups ca e replace
by 0 or S a ebRBBAHFOr RAKCGEREH 89‘3&8§sand/B?%{zi‘?gh¥f%$%ns E&%ﬁ’é’ésﬂepl aced
by F,5 Aris ghesgtol naphidyetate bi pheletin whicdrbohindgtensds t ufweth orasono-,
di- or trisubstitutedby A Ar'‘_Eiézliﬁ%,:%ji_\ngs ~ , |_ NRCQOA)
NRCOAT ', NRS E\F°Rﬁ58£ArSt,a>ré&R T ,’Ef%%e' , Bl ,pe%&rﬂa“,m SOzNRR
~ , 10S( Q)c-Ar jebiy S( O)laklats,.s phehys, or argiechy| tabhets, i s aapsists t ut edor
nmono-, di- op trlsubstifutedy A BR Rapi N2, 6N HalopdR CQiy
NR SOzA, cocﬁ‘”,’%gﬁn? R ok R ,S%RIR"R' 55 (0) nAAE Heti's a
nmono- or bi nBeFEAFUEEY ur at 888 un¥&LHr at £88r arE@Bt i ¢ ABHREFAWE Faving 1
to 4 Bl) Oandégppbcssﬂt@ﬁsésv\hiaeb Carsdu; Ufgqﬂbst}ebuhﬁd C&mm-sg)ggﬂmmr )
trisubstitute . OR R.~ . N02, Ha NR N A, COOR
CONR R ~ , 25BE&R-O%S sofkﬁ%rapl,ys"(ﬂé ) OF A 3FREPUS, sc‘?aﬁr‘tl?o’n S oxyden
,Hal i s A5 Clad@itbon| snispe@sibner Zemulsihiei prphanpisoms,i catéy us@der abl e
salts andsol e ds;aceQrel i
7-[5-isopr op¥ -3§%§§?§?§?g}p%§'§r o}%l—l- pyr_g{z}gl _Egd%iﬁh'ﬂn%n@)s, creams or
yl net hyl | - 2- BAV@RR®nFFR h&ﬁéﬁe;f%’ topical application. The novel
7-_[4-(7- am dbmpsands hc2nYaMBbhYE) 190b50DE 8BY 2833@he lyophilizates
oxo- 2, 3-di hydr o- 1H yrazocig-Z- | met hyl | - 2am % none}:%ht hal ene; c)
3-[ 4- ( 3- ani dPREBERSYI )9S sop-‘?/%yﬁ Rz 2, FOF e production of
di hydr o-20H pynaeotidnybrephybthensammheneprebarations indicated can
3-[4-(7-am dinonapht.h-.2- yl)-5=is0 .-33 P -
0xo0- 2, 3-di h%‘?o%@rﬁzﬁﬁ mé}lgl/%%t _h@%rfbgﬁ)%gél_éll .ng’;cc"’é?lents such  as
7-[ 5-1 sopr opyubBiexw=2, 3-RH ¢5RINE U¥eRr aAdlabmlirdrig| agendid diamskieght hal ene
1 8 SEP 2002,gpd; hhebgeRRal MeaRYii¢alehy , t Alarabl fosakhg1aad-8aLVahHeS.

osmotic pressure, buffer substances, colourants,

25 flavourings and/or more further active compounds, e.g.

one Or more vitamins.

The compounds of the formula I and their
physiologically acceptable salts can be used in the
control and prevention of thromboembolic disorders such

30 as thrombosis, myocardial infarct, arteriosclerosis,
inflammation, apoplexy, angina pectoris, restenosis
after angioplasty and intermittent claudication.

As a rule, the substances according to the
invention are preferably administered here in doses of

35 between approximately 1 and 500 mg, in particular
between 5 and 100 mg, per dose unit. The daily dose is
preferably between approximately 0.02 and 10 mg/kg of
body weight. The specific dose for each patient

depends, however, on all sorts of factors, for example
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3. Process for the preparation of conpounds of the fornula | according to

Caiml and their salts, 5 characterized in that - 34 10 a) %mg are
. liberated fromone of their functional derivatives by treatina R

sol vol ysi ng or hydrogenol ysi ng agent -bg4i } |i berating an am di no group from
I ts oxadi azol e derivative or oxazolidinone derivative by hydrogenol ysis or
sol vol ysi s, ob5 ttig ebpiescyngod dﬂnweapeohéicamhmpqmm&enmplayedgronp by
hydr ogen by _treat 9 ol or (o]
|'i berating 5&’ a% nad g#goé&g ‘g?%%ec/'t eéé{gggg cg%g%t ?%Ea élasl e%?&\/e gfoup, 20
25 or b) inoa dﬂnpo@nﬁtofonhéﬂﬁbrmMWQ andcavuset iafy @@Bl@lshD691oad|cals

R, Rz, R3 %B)Q/ O‘%ydro t%ﬂ'ﬂ:eeﬂrorfmfgtéad' ﬁna%eut@b%almc&ﬂ}giﬂét&%i by, for

exanple yS|n% an ester grodp t car rou
)

reduci ngd a andr ety | PE) e/ | perRgcuhaantEgidaTp, t}-/%5"~11'1\9L)’~':1'Jco’1'=11%rt| ng a
Cyano group ¢iRt-a 3N apphdied0 8-a4PadRdhestradion32s preferred.

Above and below, all temperatures are indicated
in °C. In the following examples “customary working up”
means: if necessary, water 1is added, the mixture is

10 adjusted, if necessary, depending on the constitution
of the final product, to a pH of between 2 and 10 and
extracted with ethyl acetate or dichloromethane, the
organic phase is separated off, dried over sodium
sulfate and evaporated, and the residue is purified by

15 chromatography on silica gel and/or by crystallization.
Rf values on silica gel; eluent: ethyl acetate/methanol
S:1.

Mass spectrometry (MS):
EI (electron impact ionization) M’

20 _- FAB (fast atom bombardment) (M+H)"

Example 1
4.3 g of caesium carbonate are added to 4.0 g
of 3-(7-bromomethylnaphthalen-2-yl)-5-methyl[l,2,4]oxa-
25 diazole and 2.1 g of ethyl isobutyrylacetate in 50 ml
of acetonitrile. The suspension is stirred at room
temperature for 20 hours. The mixture is filtered, the
solvent is removed and the residue is chromatographed
on a _silica gel column. Ethyl 4-methyl-2-[7-(5-
30 methyl([1l,2,4]oxadiazol-3-yl)naphthalen-2-ylmethyl]-3-
oxopentancate (“AA”) is obtained as a colourless oil,
FAB 381

L i
|
\N o/\
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18 SEP 2002 c ) convey :.ing a base or acid of the fornula ; =nto one of
its s~ ~s. 4. Process for the production of pharmaceutica~. 5 preparations,
. characterized in that a compound of the formula I according to q:laaggpngz
and/ or one of i;.s physiologically ~acc&ptable salts is brought into:
sui tabl e dosage formtogether with at | east one solid, lia_uid or
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2-ylmethyl]l-1,2-dihydropyrazol-3-one, FAB 521, is
obtained.

Analogously to Example 1, the following
30 compound is obtained therefrom by hydrogenation
3-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-
oxo-2,3-dihydro-1H-pyrazol-2-ylmethyl]lbenzamidine,
diacetate, FAB 441
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yl)-5-methyl([1l,2,4)oxadiazole and subsequent
10 hydrogenation
-[4-({7-amidinonaphth-2-ylmethyl)-5-isopropyl-
3-0x0-2,3-dihydro-1H-pyrazol-2-ylmethyl)]-2-
amidinonaphthalene, diacetate, FAB 491.

15 Example 3
- _analogously to Example 1, by reaction of 3-(5-
methyl[1l,2,4]loxadiazol-3-yl)benzyl bromide with methyl
isobutyrylacetate the compound ethyl 4-methyl-2-[3-(5-
methyl[1,2,4]oxadiazol—3-yl)benzyl]-3-oxopentaﬁoate
20 (“AC”) is obtained as a colourless oil, FAB 317
{1 I
0
N 7
N | = o
/ " L1
0 AC

By reaction with hydrazinium hydroxide, 5-
25 isopropyl-4-[3-(5-methyl({l,2,4]}oxadiazol-3-yl)benzyl]-
1,2-dihydropyrazol-3-one, FAB 299 (“AD"), is obtained
therefrom
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b 3(10%6( 6( &"¢) g@ﬁgr sequent hydrogenation, the following
compounds

3-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo0-2, 3-
15 dihydro-1H-pyrazol-2-ylmethyl]lbenzamidine, triacetate,
FAB 391;
7-[4-(3-amidinobenzyl)-5-isopropyl-3-o0oxo-2,3~-
dihydro-lH-pyrazol-2-ylmethyl]-2-amidinonaphthalene,
4’'-[4-(3-amidinobenzyl)-5-isopropyl-3-oxo0-2,3-
20 dihydré—1H—pyrazol—2—ylmetﬁy1]—2-(tert- -
butylaminosulfonyl)biphenyl,
and the following compound is obtained therefrom
by removal of the tert-butyl group
4'-[4-(3~amidinobenzyl)-5-isopropyl-3-oxo-2,3-
25 dihydro-lH-pyrazol-2-ylmethyl]-2-aminosulfonylbiphenyl.
"Analogously, the following compound is obtained

7-[{4-(4-amidinobenzyl)-5-isopropyl-3-oxo-2, 3~
dihydro-1H-pyrazol-2-ylmethyl)]-2-amidinonaphthalene.
30
Example 4
Analogously to Example 1, the following
compound is obtained by reaction of 5-isopropyl-1,2-
dihydropyrazol-3-one with 3-(7-bromomethylnaphthalen-2-
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‘!lo%HH&'()é%%SSE%H;TAﬁ¥JgQSth¥&at% 10ft5ctlon with hydrazine and
10 subsequent reaction with 3-(7-bromomethylnaphthalen-2-
vl)-5-methyl[1l,2,4)oxadiazole and hydrogenation the
following compound is obtained
7-[4~(7-amidinonaphth-2-ylmethyl)-5-methyl-3-oxo-
2,3-dihydro-1H~-pyrazol-2-ylmethyl]-2-
15 amidinonaphthalene.

If ethyl 3-oxobutyrate is replaced by ethyl
3-oxoheptanoate, the following compound is thus
obtained analogously

7-{4-{7-amidinonaphth-2-ylmethyl)-5-butyl-3-oxo-
20 2,3-dihydro-1H-pyrazol-2-ylmethyl]-2-
amidinonaphthalene.

Example 6 i i
Analogously ¢to Example 1, starting from 2-
25 (tert-butylaminosulfonyl)-4’'-bromomethylbiphenyl and
ethyl isobutyrylacetate, reaction with hydrazine and
subsequent reaction with 3-(3-bromomethylphenyl)-5-
methyl[1l,2,4]oxadiazole, hydrogenation and removal of
the tert-butyl group, the following compound is

30 obtained

3-[4-(2-aminosulfonylbiphenyl-4’'-ylmethyl)-5-
isopropyl-3-oxo-2,3-dihydro-1H-pyrazol-2-
ylmethyl]lbenzamidine, trifluoroacetate, FAB 504.
35

The following compound is obtained analogously
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15 Example 8
Analogously to Example 1, on replacement of

hydrazine by phenylhydrazine the following compound is
obtained

20 77k5—isopropyl—3—oxo-2—pheny1-2,3—dihydro-lH—

pyrazol-4-ylmethyl]-2-amidinonaphthalene.
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Example B: Suppositories
A mixture of 20 g of an active compound of the
15 formula I is fused with 100 g of soya 1lecithin and
1400 g of cocoa butter, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active

compound.

20 Examp;é-C= Solution
A solution of 1 g of an active compound of the
formula I, 9.38 g of NaH,PO, - 2H,0, 28.48 g of
Na:HPO.-12H,0 and 0.1 g of benzalkonium ch%oride in
940 ml of double-distilled water 1is prepared. The
25 solution is adjusted to pH 6.8, made up to 1 1 and
sterilized by irradiation. This solution can be used in
the form of eye drops.

Example D: Ointment
30 500 mg of an active compound of the formula I
are mixed with 99.5 g of petroleum jelly under aseptic

conditions.

Example‘E: Tablets

35 A mixture of 1 kg of active compound of the
formula I, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is
compressed to give tablets in a customary manner such

that each tablet contains 10 mg of active compound.
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Example G: Capsules
2 kg of active compound of the formula I are
10 filled into hard gelatin capsules in a customary manner
such that each capsule contains 20 mg of the active

compound.

Example H: Ampoules

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

contains 10 mg of active compound. -
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in which

R*, R° in each case independently of one another are

H, A, cycloalkyl-[C(R'R"')]n- or Ar-[C(R'R")]n-,
10 R?* R® in each case independently of one another are
H, Ar, Het, R’, where at least one of the two

radicals is R®,

R® is phenyl, naphthyl or biphenyl, which is
- substituted by -C(=NH)-NH, which can " also be
15 _ monosubstituted Dby -C0A, Ar-(C (R'R"") 1,-CO-,

COOA, OH or by a conventional amino protective
group, -NH-C(=NH)-NH,, -CO-N=C(NH;)2,

N. {~_N.
o, Y0
HN N

0] CH,
20
and which can optionally additionally be mono-
" or disubstituted by A, Ar‘', Het, OR®, NR°R®,
NO,, CN, Hal, Nr®°coa, NR®COAr’, NR®sO.a,
NR°SO,Ar‘,  COOR®,  CO-NR®R®, COR’, CO-Ar’,
25 SO;NR°R®’, S(O)nAr’ or S(O)nA,
R°, R® in each case independently of one another are
H, A, CR'R"'-Ar’ or CR'R’ -Het,
R’, R"' in each case independently of one another are H
or A,
30 X, VY in each case independently of one another are

(CR'R"") 5,
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5 Ar is phenyl, naphthyl or biphenyl, which
unsubstituted or mono-, di- or trisubstituted
by A, Ar‘, Het, OR® NR°R®, NO,, CN, Hal,
NR°COA, NR°COAr‘, NR®SO,A, NR°SO,Ar‘, COORS,
co-NR°R®', CON°Ar’, COR’, COAr‘,  SO,NR°R®’,

10 S(0)sATY’ or S(0)nA,

Axr’ is phenyl or naphthyl, which is unsubstituted |
or mono-, di- or trisubstituted by A, OR’,
NR'R’", NO;, CN, Hal, NR'COA, NR’SO,A, COOR’,
CO-NR’R”, COR’, SO:NR'R” or S(0)nA,

15 Het is a mono- or binuclear saturated, unsaturated
or aromatic heterocycle having 1 to 4 N,
and/or S atoms, which can be unsubstituted or
mono-, di- or trisubstituted by A, OR’, NR'R’,

_  NO;, CN, Hal, NR'COA, NR’SO,A, COOR’, €0-NR'R’,

20 'COR?, SO.NR'R’, S(O)sA and/or carbonyl oxygen,

Hal is F, Cl, Br or I, -
n is 0, 1 or 2, -
and their pharmaceutically tolerable salts
solvaﬁes. _

25 2. Compounds according to Claim 1

a) 7-[5-isopropyl-3-0x0-2, 3-dihydro-1H-pyrazol-2-
ylmethyl] -2-amidinonaphthalene;
b) 7-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-

30 oxo-2,3-dihydro-1H-pyrazol-2-ylmethyl]-2-

amidinonaphthalene;

c) 3-[4~-(3-amidinobenzyl)-5-isopropyl-3-oxo-2, 3-
dihydro-1H-pyrazol-2-ylmethyl)lbenzamidine;

d) 3-[4-(7-amidinonaphth-2-ylmethyl)-5-isopropyl-3-

35 oxo-2, 3-dihydro-1H-pyrazol-2-ylmethyl]benzamidine;

e) 7-[5-isopropyl-3-oxo0-2,3-dihydro-1H-pyrazol-4-

ylmethyl]-2-amidinonaphthalene
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liberating an amino group protected by a

conventional protective group,

20
or -
b) in a compound of the formula I, converting one or
more radicals R!, R?, R® and/or R‘ into one or more
25 radicals R*, R?, R® and/or R%,
by, for example,
i)  hydrolysing an ester group to a carboxyl
30 group,
ii) reducing a nitro group,
e \ , [
1ii) acylating an amino group,
35

iv) converting a cyano group into an amidino

group

and/or
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c) converting & base or acid of the formula I :aro
one of its salts.
4. Process for the production of pharmaceutical

5 preparations, characterized in that a compound of the
formula I according to Claim 1 and/or one of i=s
physiologically - acceptable salts is brought into a
suitable dosage form together with at least one solid,
liquid or semi-liquid vehicle or excipient.

10 5. Pharmaceutical preparation, characterized in
that it contains at least one compound of the formula I
according to Claim 1 and/or one of its physiologically
acceptable salts.

6. Compounds of the formula I according to Claim 1

15 and their physiologically acceptable salts or solvates
as pharmaceutical active compounds.

7. Compounds of the formula I according to Claim 1
and their physioclogically acceptable salts for the
control of thromboses, myocardial -infarct,
20 arte;ioéclerosis, inflammation, apoplexy, angina

pectoris, restenosis after angioplasty and inteérmittent
claudication. -
8. . Medicaments of the formula I according to Claim
1 and their physiologiéally acceptable ;alts as
25 inhibitors of coagulation factor Xa.
9. Use of compounds of the formula I according to
Claim 1 and/or their rhysiologically acceptable salts
for the production of a2 medicament.
10. Use of compounds of the formula I according to

30 Claim 1 and/or their physiologically acceptable salts
for the production of a medicament in the control of thromboses,
myocardial infarct, arteriosclerosis, inflammation, apoplexy,
angina pectoris, restenosis after angioplasty and intermittent

claudication. [



