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0050/ 47619 Het erocyclic carboxylic acid derivatives, their
‘preparation and use as endothelin receptor antagonists The present

i nvention relates to novel carboxylic acid derivatives, their preparation
and use. Endothelin is a peptide made up of 21 am no acids, which is 10

Chree i sof o srpfy FERE pabakFREh AP BERtisvhe PREL SrbRare it ehg, "er

desi gnates dt¢ @F 51“?@}?811& RECRRtH ABEREPRIFES Endot helin is a potent

vasoconstrlct or and has a strong effect on the vascular tone. It is known

that this urggg%%ﬁtct |n?'§nlt§ g@ré:ladq_ggd Jlﬁ Qh?géﬂgll Zg«fggot helin to its

receptor (Na EBS Letters, 1988) ,
440- 244 <(51n %5 Xéﬁéﬁ?s' 5 phRyEPa rﬁ% €. 154 (1988), 868- 8)75).

| ncreased or abnormnal release of endothelin causes a |asting 20 vascul ar
contracti on gridcR@el pheila pepbode aiddeCBpedf a1 RMIAE aciaksSeRESH WY ch can
lead to 'L‘{, ‘i‘é 1254 ra%{ao&EQQ &dl tﬂ}ev scxki& rﬁkuiﬁelﬂpd%ﬁsﬁé‘lﬁ i nvol ved
n°a nunbé? idto 0B iald5e ?h AR SIS O (S VLS, Thagg) o o
ngg;ggsrrgm%ft%l?é lipgo @ﬁ‘r Sﬁsb‘i”&%tteét ﬁ;%"eratlrloﬁHQngﬁnl?"rlé’rfOEBF%?%%‘ ‘and
asthma (J. Endeddglin iedt pBrenbgiaspcersboictaprndjhag\a srang /etfastarnon
264  (1990)the2&@a8culNat wome344t (1D HMpwnlidat Nhilsnghsodondirdcet3@? is (1989),

(22854;“ ES%'cauEedl\fBﬁ tl?e’é&lgaa%é)c%f rddchdlephran 1§§| red %g) (NSthdre, St_%g)e 25
re rdi

A234; Cancer %tsgar‘(égﬁf 1(51 gé ,Lﬁeﬁééé‘l\ﬁgs er{la%aos t4\/\ogléﬁdgl%&%%

recept or subt > ye present described in

t he Ilterature (Nature 348 (1990) 35 730, Nature 348 (1990), 732).

Accor di ngl y I1fdRekanCes aMhoshal rdIthishi bft&eadinedingcaiseandothetiny to one

or to both \?ag:%rﬁtlgfrscon b wtgémhéﬁaphyx%ngllogh&aéefébtrSEtﬁl&ﬁd

endothelln an ore

araceut i gal i's an
obj ect of theE Fé‘?eﬁﬁ“ﬁh\féaﬁlt ion t%o r%algeg%/é% 2"0 5P J?ted ]’tnhgfll n receptor
ant agoni st s WHiSTRtBFAd IWHhELET Al idVBLVefheln @ E‘Ff‘B‘??]“r ddepeRiss- 45

0050/ 47619 These include: hypertension, acute myocardial infarct, pulmonary

hypertension, Raynaud’s Syndrome, cerebral vasospasms, stroke,

25 benign prostate hypertrophy, atherosclerosis and asthma (J.
vascular Med. Biology 2 (1990), 207, J. Am. Med. Association 264
(1990), 2868, Nature 344 (1990), 114, N. Engl. J. Med. 322
(1989), 205, N. Engl. J. Med. 328 (1993), 1732, Nephron 66
{1994), 373, sStroke 25 (1994), 904, Nature 365 (1993), 759, J.

30 Mol. Cell. Cardiol. 27 (1995), A234; Cancer Research 56 (1996),
663).

At least two endothelin receptor subtypes, ETa and ETy receptors,
are at present described in the literature (Nature 348 (1990),

35 730, Nature 348 (1990), 732). Accordingly, substances which
inhibit the binding of endothelin to one or to both receptors
should antagonize physiological effects of endothelin and
therefore be useful pharmaceuticals.

40
It is an object of the present invention to make available

endothelin receptor antagonists which bind to the ET, and/or the
ETg receptors.

45
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2 The invention relates to carboxylic acid derivatives of the formul a |

[err] 10 [lacuna] Rerr] is tetrazole or a group [err] 15 where R has
the foll owi ng neani ngs: a) aradichl OR[err], where R6 is: 20

hydr ogen, t #hecanhventidn aelakéslto meirbbxylbe a=di dari:rratairves of thal kal i ne
earth netal ,fgrmph¥stol ogically tolerable organic anmoni um i on such
as tertiary (Jerr]-(err]-al kyl ammoni um or the anmoni um i on; 25
Cerr]-Cerr]-cycloalkyl, CerrgsCerr]-al kyl, CH2-phenyl which can be
substituted by one or nore of the follow ng 2 ical S: hal ogen,
nitro, cyaho, (err]- C[e r]- aIKQ err err %alkyl hyqroxyl
Cerr]-Cerr]-al koxy, nBrca 'T_ erx]-a kyI am no,
NH(C[err]-Cerr]-al kyl), N(C[er ] err] al yFF¥[err] ; 30 a

C3-C8-al kenyl or a (err]-(errR3alRynyl group, it being possible

for these groups in turn to carry one to five hal ogen atons; 35 R6
can furthfénprae:ulna]anbhfsny:btrazﬁmlorvxlai gtowan carry one to five

hal ogen atons and/or one to three of the foll ow ng radicals: nitro,
cyano, Cerr]-Clerr]-alkyl, Clerr]-C(gr]-hal oal kyl, hydr oxyl ,
Cerr]-Cerr]-al koxy, nmercapto, (err]j-Clerr]-al kylthio, am no,
NH(C[err]-Clerr]-alkyl), N(Cerr]-Cerglgal kyl)[err]; 40 b) a 5-nenbered

het er oaromatic |inked via a nitrogen atom such as pyrrolyl,
pyrazol yl 5i$ﬂé¥%2%|Xas th Ebi w¥h ngH gan carry one to two
hal ogen a%o 5t Jone to 1 ﬁ err -al kyl or one to two

C[err]-C[err]-aIkoxy groups 45 0050/ 47619
3 C) a groAlp a radical ORS, where RS is:

hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal, a physiologically tolerable organic
ammonium ion such as tertiary C;-Cyg-alkylammonium or the
ammonium ion;

20

25 C3-Cg-cycloalkyl, C;-Cg-alkyl, CH-phenyl which can be
substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-C4-alkyl, C;-Cs-haloalkyl, hydroxyl,
Cy;-C4-alkoxy, mercapto, C;-Cgq-alkylthio, amino,
NH(C;-Cs-alkyl), N{C;~Cs-alkyl);;

30
a C3-Cg-alkenyl or a C3-Cg-alkynyl group, it being possible
for these groups in turn to carry one to five halogen atoms;

R6 can furthermore be a phenyl radical which can carry one to
five halogen atoms and/or one to three of the following
radicals: nitro, cyano, C;-Cz-alkyl, C;-Csy-haloalkyl,
hydroxyl, C;-Cs-alkoxy, mercapto, C;-Csz~alkylthio, amino,

NH(C;-C4~alkyl), N(C;~-Cy-alkyl)s;

35

40
b) a 5~-membered heteroaromatic linked via a nitrogen atom, such
as pyrrolyl, pyrazolyl, imidazolyl or triazolyl, which can
carry one to two halogen atoms, or one to two C;-Cy-alkyl or

one to two C;-Cs-alkoxy groups;
45
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lerr] where k [l acuna] assume the values 0, 1 and 2, p can assune
the values 1, 2, 3 and 4 and R7 is 10 Cerr]-Cerr]-alkyl,
C3-C8-cycloal kyl, Cerr]-Cerr]-alkenyl3 C[err]-C[err]-al kynyl or

phenyl, whi cd) caa dxupubstituted by one or nore, eg. one to t hr ee,
of the follow ng radicals: hal ogen, nitro, cyano,

Cerr]-Cerr]-alkyl, C[err]]-C[err]-hanaIK?Dk hydr oxyl ,
Cerr]-Cerr]-al koxy, Clerr]-Cerr]-alkylthijo, nercapto, amino, 15
M{qew]41mrLMkW) N( C[ er 0}=Q[a#, )] —at-lby+)2R7 d) a radical
[err] 25 3 where iS: Cerr]- C[err] aIkyI

err err]-al ken r]-Cle a n e cIoaIk it
g[el ng] p(c):[sm b} e fvgt} ){% gEaCIéAa(:]gl[ass Jgec%t}ér/% uEi 'r] éﬁ‘ ?ko?(yélan assu
Cerr]-Cerr]-al k8% t"fﬁl(‘a‘einh/o?r Bﬂgnﬁla?‘é(ﬂ ch? as mentioned under c) 30

Jerr]-Cerr]-hal oal kyl or unsubstituted or substituted phenyl, in

particular as ¢ ¢ -H‘Eﬂ;}i oRed cyrz%%rlosi é‘g% —cThauahbe! é%.festhiwlso?ave

he fol | odP
thet i X ”ﬁ.{'}e DA wnion o b3 Bi e BR g O B 1 e ?‘ﬁgﬁ' at

| east one of thet iy °frFF|'§ ?@r’?‘lﬁ’é’ﬁgg\r‘%ﬁlcfllss ni trogen;
nitrogen or CR9;haldden/ nitsoNidyapgencoic,CRIRY¥T ] ;c1~C4-halo@ i4ﬁﬁrlﬁoxyl,
4 R2 is (erg] &Lgiﬁaxyal i@fLC‘;—gakgitﬁige%élrca{;go CAn@alnoynyl, it being

possi bl e f,gr these radical nono- or
NH(Cl-C4-alkyl), N(Ci~Cy-alkyl),;

d) a radical

0]
20 ﬁ
—NH—S— RS
o)
25 where R8 is:
C1-C4-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl, C3-Cg-cycloalkyl, it
being possible for these radicals to carry a C;-Cs-alkoxy,
30 C;-Cs-alkylthio and/or a phenyl radical as mentioned under c);
C;-C4~haloalkyl or
unsubstituted or substituted phenyl, in particular as
mentioned under c).
35

The other substituents have the following meanings:

X is nitrogen or methine; with the proviso that if X = nitrogen
then Z = nitrogen and if X = methine then at least one of the
40 ring members Y or 2 is nitrogen;

Y is nitrogen or CRY;

a5 2 is nitrogen or CR10;
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polysubstituted by: halogen, hydroxyl, nercapto, carboxyl, cyano,
amno, Cerr]-CJerr]-al koxy; 5 hydr ogen, hal ogen,
Cerr]-Cerr]-al koxy, Cerr]-derr]-haloal koxy, C3- C6- al kenyl oxy,

C3- C6- al kynRPoxys C]-€le-piKyEr rd;-al4allkenyd, C;~Cq4-alkynyl, it being
Clerr]-Clerr] - abkykeprd et theberiddiches dact KoX e by lor

NH(Gerr]-Cerr iy i‘&é&ﬁémtuted by: N(a%ﬁéﬁ ﬁc&ro(r)xllﬂg:?}gé%%a[ [Lg]r:a:\smﬁty)ﬁh%'e”]

car boxyl, cyano, _am no

or CR[err] forrrE g8 mé’ rrgﬁ'{)é‘r'g OxYi al kyl ene or al kenyl ene ring

whi ch can %e substituted by one or two (Jerr]-Cerr]-alkyl groups,
and where in eagdeagén onﬁlageﬁrpr@l_c;5a1koxyqetp;d4enalg§mtp@ can be repl aced

by oxygen, sul fégﬁc ck@hy1ox y, 5= %\I—(acﬂk hi lo erdll.cglﬁéﬁhthm R3 and R4

(whi ch can be i dénfi cg ;‘;41,—§Wa'r‘§?ﬁ§2ﬂa| s

whi ch can be sub3trti i‘éf?%ar ?{‘ hn(%“eagkc’xycarbgf’yg'h
hal ogen, njtro, Né9a1"Fd Wﬁﬂ%@xypydmxy 1, caphe¥dht §YarPerdingrePpicantss |
Cerr]-Cerr]-al kenyl, C2-C4-al kynyl, Cerr]-Cerr]-hal oal kyl,
Jerr]-(err]-alkoxyz t@%@@ﬁéy’wﬁhe er &4 &b - n@.alakg)xyor 6-membered

err err]-al hi 0, err]- rr -al] ky
(N:EC[ e]rr]q d e]rr] Eﬁ(y? 2% B %geny e l P v h € pe %ﬁ&utﬁ by one
pol ysubsti t ut ed°%e W°n‘ﬁr‘r84 iyl gr ups't rainéluﬂg?’r"‘? u‘t"e&a59 O GFER, Ohi 1%F
cyano, Cgyr]- CP@thl%Mqﬂroups can beCrepiice] diyr pxfigémalsalifur, -NH or
Cerr]-Cerr]-akNegy-Cscpekyl ) err] - hal oal koxy or

Cerr]-Cerr]-al kylthi o; or 30 phenyl or naphthyl, which are connected
to one anothgr in g orthq position via a dlrect bond, a

met hyl ene, @thylaé‘ﬂe or(which can é%%éﬂ?PEh%anroc}'uBlfﬁ‘?F%Ngéﬁeor sul fur atom
or an Sgerr]-, NH or N-al kyl group; 35

Clerr]-dayr]- Clb(fxleﬁﬁi 4 ndp ‘htﬂfi ngﬂﬁ%‘ﬁsbgﬁ ebé gub‘é'ﬂ?ﬁ@téda@ycahé bP RAeh
case to be mono OEhQ élﬁ%wﬂw ééa >é l ng, hﬁi(rmg)/l,
r F ke

mer capt o, car boxyl

C2- C4- al kynyl , %.EFPT“@[ &nir ]:4aﬁ 'r ]C?-aq:‘kfi IR

derr]-d err] - h&o84@ipalkyb Cl-R{'eﬁr]rkPvaSPWWgeﬁ;‘%[-éPi?a@f@Wh] al kyl ,
C3- C8- al kenyl oIC,E3:-@8kFllkirivyl ,anipo, NH(C1-Cherliylpos¥ibi-€4fatkyheser
radi cal s 251 eaclpheage, twhik® GaA0be Qfono- or poRRupsubsitddjt eej biy(ondsla|ﬂbgen
hydroxyl, mer Ca&&@suﬁ@i:ﬁﬁf@éﬁ b halo en)l hiPro AByRAe, COARY

err err]-al I r alknlox

CC:[[err} CC:[[err} al ﬁxa%a%gf &oﬁir C} Cd,— i(gdlkgx?l E)J: yny Y

Cerr]-derr]- aICRy ‘ta?rlg‘é'r]r 1°C[°€rr] C[err] al koxycar bonyl ,

Clerr]-Cerr]-al kyl carbonyl al kyl, NH(C[err]-C[err]-al kyl),

N( Ce[ err ]3] e”f‘h hikY! 92 naphthyl, GB0@hA4 464 Iconnected to one another in the

> A err lorehsr pds Cc%'n‘)@ kvl dﬁ"e‘i:%rf?@ﬁd %Xéﬁegﬁ r%%gi é{"‘HrCh s
2,

f - t
aln\d//e or a sul fur e&ieBX %ré% 959891 C%hnpe‘?r?{?'%go?r {:?mb‘?g‘il r"l‘(rf)‘o NHT o

possi bl e for th&-atF¥1 kA4 s mentioned in turn to be nono-

35 C3-Cg-cycloalkyl, it being possible for these radicals in each
case to be mono- or polysubstituted by: halogen, hydroxyl,
mercapto, carboxyl, nitro, cyano, C;-Cs-alkyl, C,-Cy4-alkenyl,
C,-C4-alkynyl, C;~Cs-alkoxy, C;-Cs4-alkylthio, C;~Cs-haloalkoxy:;

40

R3 1is hydrogen, C;-Cg-alkyl, C3-Cg-alkenyl or C3-Cg-alkynyl, it
being possible for these radicals in each case to be mono- or
polysubstituted by: halogen, hydroxyl, mercapto, carboxyl,
nitro, amino, cyano, C;-Cs-alkoxy, C3-Cg-alkenyloxy,

45 C3-Cg-alkynyloxy, Ci-Csg~alkylthio, C;-Csz-haloalkoxy,
C;~Cy~alkylcarbonyl, C;-C4-alkoxycarbonyl,
C3.Cg~alkylcarbonylalkyl, NH(C;-Cs-alkyl), N(C;-Cg-alkyl),,
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5 or polysubstituted, eg. nono- to trisubstituted by hal ogen,

‘hydroxyl, nercapto, car boxyl , hitro, cyano, (err]-Cerr]-alkyl,

Cerr]- C[err] hal oal kyl, C[err]-Cerr]-al koxy, Cerr]-Cerr]-hal oal koxy,

am no, Nti(-(c[getyd:lﬁleuyn], Réketgarylloky esi |heleebttyR) kitlikrheis ] £ ive-
Cerr]-Cerr]-al kyldhi-fembdPed, corpeB¥in@lon2aRBl titee WHkEBgeR A3 Case can

be substi tuted byng/or 5 aumf Yz mggegf EJ?,? gth&yﬁr& ;ﬁgwfl Se Bakngen,

?Zl[te: ?] algptr)] ha %%ﬂ&}le ege lﬁ d 1in ¥ui¢n to be mono-

d err] - C ePr] - haPBHBUIBPPS phEHRE),, e@f e‘F‘Pr}Q'C[th FFigghsnithted by halogen,
Clerr]-Cerr]-al kycﬂmyrio mercapto, Cpebo}yij] evitkodicydnd,afi+y-alkyl,
di oxonet hyl ene ocl-tmommam&yar)ecll@ -alkoxy, Ci8Ch+hetoaQkosy X-ditifioer ed

het er oar omati c, _b§1_gg<ﬁr)e h‘?cl-c4—a1kyif}r 8¢ 8lId,QderyAlrs and/or a
sul fur or oxygen a om an carry one to four hal'ogen atons
and/ or one to two of the 20 foIIovmng radicals: (Jerr]-(err]-alkyl,

Jerr]-d éP] - hapbeylylor naphthyl,Cibhich-iGf emch- ahé@)xgan be substituted by
Clerr]-err] - habpaldsoxprehertle Eorlovind kadibabs : Hygen, nitro, cph@@pxy
or phenyl car bonyjy di‘éx EI Hﬂlﬁ)@ssd bb?—e{]g{ylt hél-RﬂeHXiLoalkyl, C I@@a@.ﬁb

turn to carry on to_ ]| t he
fol | owi ng radica (9’ ﬂa;%ﬂ % alky hml qc”rr ltkﬁrl‘?%aﬁ%’y
Clerr]-Cgr]-al bxcif %f 8r r%} e&QV 83§ C‘an ipAgroethylene;

C[err] C[erre] al kyl t hi o; Cerr]-Cerr]-cycloal kyl, it being
possible for thegesiwl &2l §iknddfeRed heteroazdmgtid, Qﬁ: mgln@rone to

pol ysubstituted py; @q{l%gﬁgeb@ ?égd/g’.f’ a sul¥REC q’?’rgE

cyano, (err]-Cer r Cfer ’Whllkkr v
Jerr]-Gerr]-al ﬁa&{ﬂfm 2Phe. 9 AT omey eRiorcrbe o ogﬁkﬁ%
Rlerr] anggR errfo iny zafierls:dénrfoRlkyl  of FCarbdtoaldyd,

hydr ogen, haI ogeﬁl-CIEEeﬂ.kc]axsc[ éhr-ql.:-etidd@)wkm{:['erql]-Cqéelrlqy]lthaboeﬂﬂﬂmw
Clerr]-Cerr]-al peyd:oxypr ghefiylcadbenyl; alkpaihgXpessible for the phenyl
Cerr]-Jerr]-al kyhiddia 1n turn t @k b - Sl TR & YA LI, Qn)ﬂ:mms and/or
Cerr]-Cerr]-al kﬁ car

e 'E)]llown. qﬁ)’l -alkyl),
X %ol f ‘ %‘:ﬁa FA
G ere] -G o] ui Eb{}i’; i‘Lgf% P N 45 A for
these radical s t&1tfe-3bb¥ttti®ied by hal ogen, hydroxyl, mer capt o,
car boxyl, cyano; 45 or CR err] or CRerr] is Ilnked wth CR err] as

i ndi cat ed under BL e(fgr ]:yf:'?oalkyl, 1tgi>é/ﬁlgap§ss% @ %@ﬁé@g b d?.gals in each
0050/ 47619 g
P°%P’FP%%%‘nt“t\?FtRYt H}aalé’f? rs‘b"q R Q=

a singl e bond; o P B‘xg
nitrogen 30 F‘ﬁﬁﬁ’f“ﬂm'scé’: ‘i”ﬁ\gllfe Pg&RA: c¥pno, Ci1-Cy4-alkyl, Cp-Cq-alkenyl,
C,-C4~alkynyl, C;-Cs-alkoxy, Cl—-c4-alkylth10, C;-C4-haloalkoxy;

R? and R!0 (which can be identical or different) are:

35 hydrogen, halogen, C;-Cs-alkoxy, C;-Cs-haloalkoxy,

C3-Cg-alkenyloxy, C3-Cg-alkynyloxy, C;-Cs-alkylthio,
C;-C4~alkylcarbonyl, C;-Cg-alkoxycarbonyl, NH;,
NH(C;-C4-alkyl), N(C1~-Cg-alkyl)s;

40
C1-Cy-alkyl, Cy-Csz-alkenyl, C;-Ci-alkynyl, it being possible

for these radicals to be substituted by halogen, hydroxyl,
mercapto, carboxyl, cyano;

45 or CR? or CR!? is linked with CR? as indicated under R? to
give a 5- or 6-membered ring;
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In this context and subsequently the follow ng definitions apply: an

‘al kali netal is, for exanple, lithium sodium potassiun 10 an al kal
earth metal is, for exanple, calcium nfignesium bari um organic
anmoni um i onw ar s pPFulifamrat edyqgen PESassitiglas bohdf exanpl e, 15 et hanol am n
di et hanol am ne, ethyl endi am ne di et hyl am ne or pi per azi ne;
C3-C8-cycl oal kyl . is, for exanple, cyclopropyl, cyclobutyl, 20 cyclopenty
cycl ohexyl , Bycl dheptigenoPr cRArgeny| with theCPEPY}S-‘C[‘%‘Ia%] 1R gaidyrossh

| i near or branchtbesftlisas, singleehangt e, fl uoronet hyl, difl uoronet hyl
trifluorométhyl, chl orodi fl uoromet hyl, di chl or of | uor onet hyl ,

trichloromethyl, . 25 1-fluoroeth 2-fl uoroethyl. . 2,.2-difluoraqethyl .
2 o o et ubb o iRy eonsedh G Bhbsedionaly; BBpntriciRg bt AR app1y:
2, 2-di chl oro-2-fluoroethyl, 2,2,2-trichloroethyl or pent af | uor oet hyl ;

i ne
e,

| )
be

30 (err]-C ghrdnhaliogkkaxyisakobeekam®d, 08 tRi@nCRAiGHS pAGsshian; exanpl e,

di fl uor onet hoxy, trifluoronethoxy, chlorodifl uoronethoxy,

1-f|uoroe§ﬁoxy, 2,2-di fluoroethoxy, 1,1,2,2-tetrafl uoroethoxy,

2,2, 2-triflusrovtkabipe carth aredal, is2-f9y exapplet Ifedgium, madgrnesdrBet hoxy
pent af | uor oebanikym; 35 C -C4-al kyl can be linear or branched such as,
for exanple, nmet hyl, ethyl, 1-propyl, 2-propyl, 2-nethyl-2-propyl,

opyl , ;
or br anch?q.‘ Qﬁg%ma% ,amF“BP)*(‘é’&a’rﬁﬂse?re PERYARAFEd fRSSH SHEB-
-y

or

r IPTPERERLS ) |

2- met hyl - 1- pr 1-butyl or 2-butyl; 40 C2;Cn-alkenél can be |inear

| - pr open- Iypthanokamimepydigthnneganine, ethylengiamine dpgthyigmine gg
0050/ 47619 piperazine; 7 C2- C4- al kynyl can be
| i near or branched such as, for exanple, et hynyl, 1-propyn-1-yl,

1- propyn-3-yl, 1-butyn-4-yl or 2- butyn-4-yl; 5 C@err -Clerr]-al koxy
be |i near oerTgﬂﬂ9W€¥°§%ﬁﬁﬁ asr foF Fe,z§°%ﬂﬁFHBX ' %i YEYbr opoxy,
1-nethy|e§hp%¥?1QEﬁQ9M}; cyclohexyl, cycloheptyl or cyclooctyl;

C;-C4-haloalkyl can be linear or branched such as, for example,
fluoromethyl, difluoromethyl, trifluoromethyl,
chlorodifluoromethyl, dichlorofluoromethyl, trichloromethyl,

25 l-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloro-2,2-difluoroethyl,
2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl or
pentafluoroethyl;

30 C;-C4~haloalkoxy can be linear or branched such as, for example,
difluoromethoxy, trifluoromethoxy, chlorodifluoromethoxy,
1-fluoroetheoxy, 2,2-difluoroethoxy, 1,1,2,2~-tetrafluoroethoxy,
2,2,2-trifluoroethoxy, 2-chloro-1,1,2-trifluoroethoxy,
2-fluoroethoxy or pentafluoroethoxy;

35

C;-C4-alkyl can be linear or branched such as, for example,
methyl, ethyl, l-propyl, 2-propyl, 2-methyl-Z-propyl,
2-methyl-l-propyl, 1l-butyl or 2-butyl;

40
Cy-C4-alkenyl can be linear or branched such as, for example,

ethenyl, l-propen-3-yl, l-propen-2-yl, l-propen-1l-yl,
2-methyl-l-propenyl, l-butenyl or 2-butenyl;

45

can
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1-net hyl propoxy, 2-methyl propoxy or 1, 1-di nethyl et hoxy; 10
C3- C6- al kenyl oxy can be linear or branched such as, for exanple,
al |yl oxy, 2-buten-1-yloxy or 3-buten-2-%I oxy; C3- C6- al kynyl oxy can be
| i near or br@prchealistgil asnp Berlimeampbe,branchefdr sygin-ak-ylfoxyexample,
2-butyn- 1- yl &ptyrtt , 31 dﬁynzl}li/DXYI ppyn-&her ]1-6heyﬁed =yl eyl thio can be
| inear or branghs Uf for exanple, met hyl t hi o, ethylthio,
propylthio, 1-ne er yIthlo but yl t hi o, 1- net hyl propyl t hi o,
2-met hyl propyl thio or 1, 1-di nethyl et hyl thi o; 20
Jerr]-Cd e5r¢r-a:|4k§!llaaqybca;al beanriearl pbnelaramshelr ancheds ,sfioh esgmfler,

garmi eq ac exﬁé«dhoxgt, hyt EesyH0 l’ib!‘bp@fc Jprn@@xyp@mﬁ@yl bEtoxy,
err err _ roPri br ]_Sé{.g,lg s, for
exanpl e, Loxyc?gg% yetzhg‘%%%% d#&?? oPplr opg%ﬁ/\cgg%ony x3;

i-propoxycarbonyl or n- butoxycarbonyl Clerr]-[err]-al kyl carbonyl al kyl
can be |i peat;-@p-dlleaiiedty Eamn mxa::tpber or draxopedpsuchy las, 3fax aixampley| or
3- Oxobut-i-yény%xy, Sl dr-GL-o1 6y K glbaeén e yibrgar or branched such as,
for exanpl e, Cerr]-Cerre]-al kyl, pentyl, hexyl, heptyl or octyl;
Cerr]-Cerr]-al kenyl can be |inear or branched such as, for exanple, 35
1- pr open- 3- y¢3-Ci-plEpuRoxyyFan 1b&pr1<}|§éﬁr1°1§llbr325h6@kﬁﬂcmﬁﬁroﬁ%ﬁxample:

1- but en- 4- yl| 2-@Zrdpyinen-Bioty, B-penymat-frlpky 4dr hbenty6-9+yloxy;3- hexen-6-yl,

2-hepten-{gyl or 1-octen- 8 yl; 40 C3-C8 al kynyl can be linear or branched
such as, or exa Ie X n-1-yl, |, 1-buyt
2- but yn- 4-y| €1-Ca- B }E’é/ 1I’i‘€f‘§n°’6 an% ﬂef)'%/ Sth-afsy FO f’iﬁ’é’@ﬁIS yl;

hal ogen i s, m%#hx%éaﬁﬁbeethxhiﬁipmePrQﬂﬁkﬁhﬂﬁe 1 treshivaethy bidiiee. butylthio,
0050/ 47619 1-methylpropylthio, 2-methylpropyltBio okhé,ilndbwtihgietbyltisio;
rel ates to those conmpounds from which the conpounds of the formula I can

be rel easgg (prodru Those pr dru s ar referred in whjich the
rel ease procé E?‘l’g%icaéfbé’BﬁalT'?‘br}fg 31“‘? E’EQWH %‘i{] SHCBvaft $9F certain
body conpaﬁ%ﬁnnﬁﬁs apgtyl n athylsapbrmn, °Fn¥€£ﬁqgﬁécaﬁbﬁﬁﬁﬁ«n rcul ati on,
liver.

C1-Cs4~alkoxycarbonyl can be linear or branched such as, for

example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,

25
i~-propoxycarbonyl or n-butoxycarbonyl;

C3-g-alkylcarbonylalkyl can be linear or branched, for example
2-oxoprop-1-yl, 3-oxobut-1l-yl or 3-oxobut-2-yl;

30
C1-Cg-alkyl can be linear or branched such as, for example,
C;-C4-alkyl, pentyl, hexyl, heptyl or octyl;

C3-Cg-alkenyl can be linear or branched such as, for example,
l-propen-3-yl, l-propen-2-yl, l-propen-l-yl, 2-methyl~l-propenyl,
l-buten-4-~yl, 2-buten-3-yl, l-penten-5-yl, l-hexen-6-yl,
3-hexen-6-yl, 2-hepten-~-7-yl or l-octen-8-yl;

35

C3~Cg-alkynyl can be linear or branched such as, for example,
l1-propyn-1-yl, l-propyn-3-yl, 1l-butyn-4-yl, 2-butyn-4-yl,
2-pentyn-5-yl, 3-hexyn-6-yl, 3-heptyn-7-yl, 2-octyn-8-yl;

40

halogen is, for example, fluorine, chlorine, bromine, iodine.
45
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10 The conpounds | and also the internediates for their preparation, such

as, for exanple, IIl, IIl, IV and V, can have one or nore asymetrically
substituted carbon atons. Conpounds of Bhis type can be present as pure
enant i oner s The punventiast Brmbheer sebatess ta thostampothds efxfom Whéchisiheof an
enant i oner i Ce@hficur@enpo Utk aorini®a 1D it beere e dpksdpig)arred. The
I nvention further relates to the use of the abovenenti oned carboxylic
acid derivatives for the production of drugs particular for the

pr oduct i on_oFhosthioxodsngs faye E¥ﬁf9¥ﬁﬁdﬂ1nEvge¢h]tHR)rﬁé@é%ﬁcﬂﬁ9ce¥ﬁé wnsigFounds
accordi ng Pocomti timnent £ otheartgpsuwh it @revasl ain aganeshsbodys were defi ned
at the out setompartmbhi@spr&pariat the Sfonlded, CoRBETIGS,0blése deralatid®dr mul a
IV, where YWis sul fur or oxygen and Qis oxygen (IVa) can be carried out,
25 also in enantionerically pure form as described in WO 96/11914.

R err] [err] Compounds of the general fornmula Il are either known
or can be  35Thy nidmpeunds, I faord elaopthe imtermedidtiesn fot theeirc prepspatictingg
car boxyl i ¢ agiéls 4, eBei exagd1er, STIPridy, avhend 0eNeaal hiv& i or ABEdO0dS.
The corrpound§ etéﬁcqeﬂyrelbsftqué@ Aa\ébo\qhsle&“é’\/' g@oﬁﬁcﬁglcﬁ aad &fpand Q

I S oxygen (VI re Jn rac enant | onerd caI |y
pure form as’® escrl ggng g %%%meers ﬁBPure laﬁﬁ%fﬁoﬁg

9 [ ePtfrure G‘?efﬁ% ot'IH’t?r uggnf amEreBRbANATIS BRTE H:é’n@’é’ﬁépai’s el a

|V, “herels active compound is preferred.

The invention further relates to the use of the abovementioned
carboxylic acid derivatives for the production of drugs, in
particular for the production of inhibitors for ET, and/or ETp

20 receptors. The compounds according to the invention are suitable
as antagonists, as were defined at the outset.

The preparation of the compounds of the general formula IV, where
W is sulfur or oxygen and Q is oxygen (IVa) can be carried out,
25 also in enantiomerically pure form, as described in WO 96/11914.

R4
Y, f
N Rw—n —» S L
30 r L
R3 R
II III IVa

Compounds of the general formula III are either known or can be
synthesized, for example, by reduction of the corresponding
carboxylic acids or their esters, or by other generally known
methods.

35

The compounds of the general formula IV, where W is a single bond
40 and Q is oxygen (VIb), can be prepared both in racemic and in
enantiomerically pure form as described in DE 19614533.3.

45
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‘Wis a single bond and Qis nitrogen (l1Vc) can be prepared both 10 in

racemc formand in enantionerically pure formas described in DE
19536891. 6. [err] 20 The conpo%nds according to the invention,
where the substituents pave the neani ngs indicated ungder the general
formula I, can be prepa red for exanple, by reacting.the carboxylic acid
derivatives of the ner fornula |V whi ch the substituents have t he
nmeani ngs i ndi cat ed, gmn unds of the—generalFQF—TGFHEFE—VPF

[err] In fornmula VII héfrr] is halogen or Rlerr]-Sd'err}j-, it being
possible f8 RL12 to beRerr]-Cerr]-alkyl, err]-CRrrRihal oal kyl or
phenyl, and for X, Y andv Z the conditions nentionedaﬂ1¢$e out set apply.
The reaction 35 preferably t akes place in an inert solvent or diluent with

addi tion of e_base brin bou

depr ot onat i oﬁ ‘iL'lh gflheﬁt 7’?‘%d|t§f3ec?’{'?°un 53° #%g;gt ﬁfgf gngetlf"‘r 5% VhESm
t enper at ur§ Bpit & SREIR8| PPy 259 ﬂtl%fmttl’?@ggB ). cagobe RESPISEAROTY the
type | & el eaqemie GOXM angh ihuenaetianesipelly dwrg feom dis deskyibed time

i ntermedi at epEVi9saedoe.& err] is COOH, is deprot onat ed using two
equi val ents of a suitable base and reacted wi th conpounds of the general
formula V. Here also, tgse reagghpp 45 takes place in am?inert solvent and
in a tenperature range Yrom sy roomtenperature up to the boiling point of
t he sol veRts. 0050/c4619 —> R5——C~—CH—NH, 10
Exanpl es of solvents or/diludnts of this ?pe are aliphati|c, allcycllc
and aromatic hydrocarb®&]s, whNEh in each case can be grireg or chlorinated,
such as, for exanple, hexane, cycl ohexane, petrol eum et her, napht ha,
benzene, t ol uene, xyl ene, W%thylene 5 chl oride, chlorof&¥f carbon
tetrachl oride, ethyl chloride and trichl oroethyl ene, ethers, such as, for
exanpl e, (yoisherdqmﬁoundetkmﬂqrdﬂnbutglthﬁlﬂawennﬁmﬂnﬂwhbeettmnngdbsetheeqts
propyl ene OXthe thed m@¥ANEgANGhdieht 8MWHARUERS, gdtidriall €6rmslciT, agan fiy
exanpl e, apel {a;édl 'ferags@a 1D Q'I'ééétq’ngaEhg ﬁ?b@§§11§%das for 10
exanpl e, di ?lvﬁgs sﬂ%ﬁ‘u gaélerg!l.af ztm%Tade?nl whlcﬂe{:lbé”sl?% t?l:{lg&r%e

sul f oxi des afid”
have the meanings indicated, with compounds of the general

o5 formula VII.

X"Y\
Iv + R11_</ >_ R2 —> I
N=2

30 VII

In formula VII, R! is halogen or R12-50;-, it being possible for
R12 to be C;-Cg-alkyl, C;~Cg-haloalkyl or phenyl, and for X, Y and
Z the conditions mentioned at the outset apply. The reaction
preferably takes place in an inert solvent or diluent with
addition of a suitable base, ie. of a base which brings about
deprotonation of the intermediate IV, in a temperature range from
room temperature up to the boiling point of the solvent.

35

40
Compounds of the type I where R! = COOH can furthermore be

obtained directly if the intermediate IV, where R! is COOH, is
deprotonated using two equivalents of a suitable base and reacted
with compounds of the general formula V. Here also, the reaction
takes place in an inert solvent and in a temperature range from

45
room temperature up to the boiling point of the solvent.
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exanpl e, dinmethyl sulfoxide and sul fol ane. Compounds of the fornula VII

are known, in sone cases 15 comrercially available or can be prepared in a
general ly known manner (eg. in a simd3®r manner to J. Og. Chem 52
(1987), 428Rample?@fTholbass wredilagnte ofnthikalypenaial aDiptaltkal i ne

earth netal anéyaﬁcd%nds HEHMAS cS QQHH&MnIsdewnpa& 61%5 bHBh hysdd @@nObe

I h
Sl S AR TR LR T

hydr oxi de sué’ﬁt’é% Béue%ﬁv Z‘B'ISF Ba

conpound sécﬁhégrmﬁ'quhﬂpﬁpmr caﬁban kfaqﬁra@élarlde: &vbye ehkaride rnrdhi um
di i sopropyl afrdehbrrdethyilane artdhers, suciCaspodndsexsmpliee dbisnprapiylcan al so
be prepared bynstardivi@yllr eéther, me€hgDItAIPBAEY D ERINOPYOPEIAR dxidé L.
conpounds of 44 BRAAOTIRH Re8Pakh dMH%h§aE¢E%iéﬂ11b§ Gxdh aaNdsbi retanpapyerting
these in a csLOIRIAL e TRANGIoLL B, AC R & 400 MRURNLES Al oc

hal i de, an eact T With an

appr opr i ati® Fyars dc‘t‘J’ﬁfiBﬁ}l mléfer]dlwhé’ PE%ET‘? @gﬁ be carried out
in the custoﬁam?thblmrxpélémﬁofstuéﬁoﬁé@ﬁﬁ ragsl sndferrfi.t syahots 3F0x base,

t hose nenti oezdmpboyaireithgl ssulifazlide dinksmlifobaseeps can al so be
sinmplified, for exanple, by allow ng the carboxylic acid to act on the

hydr oxyl conpound ipt resence of _a dehydratin agent such as a
- P B NGL e DREVRor H S9TE E2RES S0 be

carbodi i m omp
pr epar ed bl%e comBeretaldy pvaklalle ol £andre BTEPEERE ehEnGPRGr TR SRR C

aci ds, | emahnem OEnpdnndss iiiltarembonem |t U.woege (Regr.r 521 6198 ,and R i s
oM it beigngopossible for Mto be an alkali nmetal cation or the

equi val ent of an alkaline earth netal cation. These salts can be 45 reacted
wi th many conpounds of the fornmula R-A, A being a customary nucl eof ugi c

| eavi ng g(rfbu Fhef baseusasl 62Rabogen adkiahi fietal ep| atkaldnepearthdetiaddi ne or,
if desire aydridey saldhyhsusdédiw hydride, GB@s47@1 hydride or calcium

11 substi thlﬁaeﬁd@y Haaepehatdldtich a5 &ml0adaiy| mesdic ka@bonbed, @qanpl e,

t ol uenesul f oy @1?% Lséy&&wboaatén%h%&kawﬁ(éeaanbrl smme eaBERUD.

Conmpounds of the romd suc VI ng g S ft?f o% g%ﬁﬁl%&g#ﬁl e:;;al (l;nO\(/:vgn

or easy to oBFa e>general pe

be carri edzg)t?trgPHmP?l"ea]gdé:t ﬂ‘g‘? I\‘)‘E t 8 (:HPd:YI lthgﬂ‘ﬂ\?éﬂ?ﬁg% ’ymﬁéf’?or med
wi th additi opmdfegsyrisas ﬂhéb@%ﬁﬂlﬁ@ﬁé@ﬂ%v@r bk thg uBuppids o

Compounds of the formula | where R err] is tetrazole can be prepared 10 as

described in \Aﬁ? 896%90']t4the forrﬁqlt hﬁr 8§He§fsot % Opﬁ%éﬂx‘gdoggogta%g ®rom

carboxyllc a he corregla£ Ehvegar oé § gene s, le. com ounds o the %&gla
enant i omer s P 9 yLi ’ P

30 I where R! is COOH, and first converting these in a customary
manner into an activated form such as an acid halide, an
anhydride or imidazolide and then reacting this with an
appropriate hydroxyl compound HOR’?. This reaction can be carried
out in the customary solvents and often requires the addition of

35 a base, those mentioned above being suitable. These two steps can
also be simplified, for example, by allowing the carboxylic acid
to act on the hydroxyl compound in the presence of a dehydrating
agent such as a carbodiimide.

40 Moreover, compounds of the formula I can also be prepared by
starting from the salts of the corresponding carboxylic acids,
ie. from compounds of the formula I where R! is COR and R is OM,
it being possible for M to be an alkali metal cation or the
equivalent of an alkaline earth metal cation. These salts can be

45 reacted with many compounds of the formula R-A, A being a
customary nucleofugic leaving group, for example halogen such as
chlorine, bromine, iodine or, if desired, aryl- or alkylsulfonyl
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and pure diastereoners or as a mxture thereof, are preferred 15 where the

substituents have the foll ow ng neani ngs: X is nitrogen or nethine;

with the proviso that if X = nitrogen 11 then Z = nitrogen and if X =

met hi ne thenswsﬁmaédonp Iflogea, 281kyl ori hgleoEriar, Ssicbras/, fobi éxagae,

\é[ ' iS gl[trog@fhé?{els@[fsﬁ 1andkmet1|Zylsd15£oB lr@ﬂ%&he%@&{daleﬁﬁ lea¥thd S
err err y ein e

radi cal s eac%} c?l cmr?ég %f ?ft I‘%Iﬂé O%"sutlg R ﬂlﬁﬁfgb ré‘%tl% §8bs?ui/td§e3>%yl :

mer Capto 3 are nownh U]P uSét\gr W knowle ge

Jerr]-d epr‘f‘hmw@gpﬁégg can be carxied ,o]uj:q.grfpl]e. gwyppmg solvents and is

C err] - er r ddwdrkmgpons bp rpdr fokived]ertl] -aGhétién alfkpl base, those mentioned
N(C err] - C eabdvearlbedhy 2uitupleqxyl ; 35 or CRlerr], together with
CRlerr] or CRlerr], forms a 5- or 6-nmenbered al kyl ene or al kenyl ene

ring which by izz;%gbgk %ﬁ‘é %r%lgnf where Rl {¥ tte‘éga%ﬁé rJananr%}Féa sl

groups, a cas

repl aced Eg n?ﬁsf’u'? WO %ﬁ%fg -N(d err] - C[err] al kyl); 40
R3 and R4 (which can be i dentical or different) are: phenyl or
napht hyl, itybel nGs Qéé'@éeclfeohbbé fca[laQb‘E%§ t@irboxylic RgiONO- t0

Hgfﬁfsaéﬁﬁfﬁwﬁ g éfﬂé;(”fﬁ 00k 1 S HUGL el

derr]-d Iﬂﬁfﬁ; ast :Fl ¥§ Qgr F) are pre erre

N(d err] - C[ e¥hgxen bbp fEb%‘flt“ents hayg, ?%*P%aﬁabénﬁ)‘no- to
trisubstituted by hal ogen, 0050/ 47619

Forr]-qor kL qyae}%gegsfr kit ﬁlﬂ'h g&f do Chetr 1z Nelralikybgen
Clerr]-derr]- alf( ‘I"‘{Fﬁ o8 anrog Bnd i gﬁ F‘n?\a ﬁ‘lt 1627 1P%r 85 biified
to one angpher | ALAG emgers Y @ {fo= pBitEQIHRivi a a direct bond, a nethyl ene,
et hyl ene or et henyl ene group, an oxygen or sulfur atomor an SO2-,
NH  or al u 910 C3-C8-cycloal kyl, it being possible
for these ragh cglf's rlﬁr?regreﬁ 8t cr case to be nono- to trisubstituted by:
hal ogen, hydroxyl, mercapto, cyano, (err]-Cerr]-alkyl,

Cerr]-Cerrk-al koxyitrogenr xr @rPr] - al kyl t hi o,
C err]-( esr]-hal oal koxy;

R? is C;-Cs~alkyl, C,~Cs-alkenyl, it being possible for these
radicals each to be mono- to trisubstituted by: halogen,
hydroxyl, mercapto;

30
hydrogen, halogen, C;-C4-alkoxy, C;-Cy-haloalkoxy,

Ci1-C4-alkylthio, C;-Cs-alkoxycarbonyl, NH(C;-Cs4-alkyl),
N{C;~Cs-alkyl),, hydroxyl;

35 or CR?, together with CR? or CR!0, forms a 5- or 6-membered
alkylene or alkenylene ring which can be substituted by one
or two C;_C4-alkyl groups, and where in each case one or more
methylene groups can be replaced by oxygen, sulfur, -NH or
-N(C1-C4-alkyl);

40

R3 and R* (which can be identical or different) are:

phenyl or naphthyl, it being possible for these radicals to
be mono- to trisubstituted by: halogen, cyano, hydroxyl,
C;-C4-alkyl, C;-C4-haloalkyl, C;-Cg-alkoxy, C;-Cs~haloalkoxy,
C;~Cs-alkylthio, amino, NH(C;~C4-alkyl), N(C;~-C4-alkyl), or
phenyl, which can be mono- to trisubstituted by halogen,

45
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15 Rlerr] is hydrogen, (err]-Clerr]-al kyl, C3-C8-al kenyl or

C3-C8-al kynyl, it bei ng possible for these radicals in each case to
be nono- to trisubstituted by: k&l ogen, hydroxyl, mnercapto,

car boxyl , niamd pogyanpano; -@~alky: Cl@arFcl -ledloaikyl, C;-Cq~alkoxy,
err]-err]-al kyl¢hiraiobl oy ool et Ld-aakoat Koxy or

Cerr]-Cerr]-al kyl carbonyl err]-Cerr]-al koxycar bonyl ,
NH(C[err]-Cerr]-alkyl), 20 N(Cerr]-Cerr]- aIkyI)[err],

Jerr]-derr]- cy@lheavkwr, nephthphe Whixp are bonded theorg gmofherfiyeheor

si x- menber &, comgrthsi positient vis ha eFrect bondniat meghplaignethplény o

sul fur or oxygen e2heAy1&ERR¥UpO an oxygen SPSWfurl ht&fid1d aR086LD| guloprt he

aryl radicals ner&tlggﬁl ddbu turn to be nmono- to trisubstituted by

hal ogen, hydroxyl rrgr’capt o, cyano, Clerr]-Cerr]-alkyl,

Cerr]-Cerr]-haloalkyl, Cferr]-Clerr]-al koxy,

C[ err]-C e{*l] halc@ad:gk-myyc,loé,‘!.]eyl,] -i€[ beihg gdeplibhe of o\tiheser rddidadssr fnadach )
(d eidake L 6rd mdhby! 32 tnsubstltutézh%sryl naxoq@nhh ¥toxyd)i ch in

each case can be 0 trd S t oge
hydr oxyl , am no, n{E'BBth$l n’; edrrlflek létl— ﬁogg[ e{‘fg _]%4h§¥]§n%?llo
derr]- C[ err]-al K8x§4~ b@[ Sf ierr] - hal oal koxy phenoxy,
Cerr]-Cerr]-al kylthio, NH(C[err] Cerr]-alkyl),

N(C err]-qerms] - alskubat&gdr, c;-cg-alkyl] oxQugliptetia ok ég%oeikyrlyqneu 35
a five- or six- g%gﬁﬁ&epomb%éwr@&és% r‘&ﬁﬂ@éié';@xge%ﬁ ddbe to be mdy¥-£¢

nit rogen atons carry one

sul.f ur
to four hal ogen %trl bsat SR oﬁ% t%a o\%o ¥#°x§l’lmerc?%ﬁq oW h ’f%lldl cal s:
Cerr]-derr]-al Wiln°q<‘e¥arf]°rcfér<?4raﬂr§%>é1 1&1|-C4-a kylthigy e‘Flr']CAd’ 9aLkoRK oxy |
d err] - err] - halfoafkddkylcpeponyle] ursaitkokyerrbonyhenil( 01494-6_1lkYﬂ-He_noxy
or phenyl cag bonyIN(Ch +Cpailkgl pos bt g-dyeilobhey phérteroaryloxy badi cals in
turn to carry onehetteréaf,el hafllogenoﬁtslm&mamséﬁd compris dne threged the
followi ng radical nit r ralt 5&7? kaylsulr‘.ﬁr or ox @Br;t e%ﬁilang}@}clﬁ] kyl,

g[[gm g[[gm :: E& %NF‘O & r €L4 Og? 3 aryl radlcals mentioned in

d err]tUGPeF?]b%MnBal k9| trisubgiihtesh by BpLogHt DWEEeX¥ i cal s
| n each 25 REeapto becyanne- C1-€ at-plkybs tlit-Gidrh loplkihbil dhefs-dhkdxoxy|
mercapt o, ( err] -oghej+Halaklybxy C2164;-ad Kanyhio CNH aClaaikyl) or
Jerr]-(err]-al kaxy-cHdaakily S err]-alkylthio, (err]-(err]-hal oal koxy; 5
RO and Rl err] (which can be |dent|cal or different) are:
hydrogen, halogen, Cerr]-Cerr]-al koxy, Cerr]-Cerr]-haloal koxy, 10
Cerr]-derr]-al mhreflmioor claphthy & eritcha iRy eeeh @@l can be mono- to
Clerr]-C e3?] - al kevigohsbbuted by: halogdH?, ciiic] émi}'OQ(le.r ramiabkyl ),
N(Clerr]-Cerr]-akgl)diaynl, ciyam-axybalkyl, €,-Co-aCkeky)] -dl-ef+ialalafybxy,
Qerr]-Cerr]-al liﬁl@Yibxyq@]_—'d Highlehi al kyﬂﬂy {o,-t}-P8AY, pﬁ’?él—@ Ealkyl)z, for

these radicals t t hydroxyl mer capt o,
cyano; %l% g }iie%lé gg{[QYm}‘b%t%g ’d to as |nd| cated under R2
to give 35

a five~ or six-membered heterocaromatic, comprising one to
three nitrogen atoms and/or a sulfur or oxygen atom which can
carry one to four halogen atoms and/or one to two of the
following radicals: C;-Cg4-alkyl, C;~Cy-~haloalkyl,
C1-C4~alkoxy, C;-Cs4-haloalkoxy, C;-Cs~-alkylthio, phenyl,
phenoxy or phenylcarbonyl, it being possible for the phenyl
radicals in turn to carry one to five halogen atoms and/or
one to three of the following radicals: Ci;~Cs-alkyl,
C;-C4~-haloalkyl, C;-Csy-alkoxy, C;-Cs-haloalkoxy and/or
Ci~Cs-alkylthio;

40

45
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a 5- or 6-nenbered ring; 20 W is sulfur, oxygen or a single bond,

Q is oxygen or nitrogen, with the proviso that if Q = nitrogen

then Wis a single bond. 25 Parti cdidar| y preferred conpounds of the
formula |, both GsCsuepcloal&kydnt ioraingandsgible doastkessomadicals ds gach
m xture thereof,cage to behwemo+4 rowbr tEukidid tabdt by uanrileghay ehgdrexid| | ow ng

meani ngs: 30 Xmerdai:t%'tCP&QﬂanyIm@%Lﬁﬁwal\Méhplt he, gy, 0xigghihat if X =
ni t rogen Jret hine then Y =
nitrogen apd Z = ’Ca?‘ r;lfmgp $ @t%&i 5’*’2" (ERgff:‘fo eofal?éoxy

i's nitrogen

or CR9; 35 is nitrogen or CRerr]; R2 i's C[err] Clerr]-al kyl,
trifluoronet hiylandhyszr Qgerich fdathbeanerAﬁcal oE[dB.Tﬂﬂe—r@bey rgreal koxy,
trifluoronmethoxy, Cerr]-Cerr]- aIkyIthio CR2, together with
CR9 or CRlerr], fornms a 5- or 6-nenbere al k)il ene or al kenyl ene
ring, which can B¥rassyi pategpiyy Corfa- alk°xY' GrCehglepdkeR¥ - err] - al kyl

groups, ang wher@-Ca-2btt tddce on€soplkiaarddnyl, CQreChydlkexygroberylean be
h

repl aced by oxygeH,,oNH$O}foyralkyl), N(0QEQA4Y%dD0),, hydroxyl;

14 R3 and R4 (which can be identical or different) are'

phenyl or naphth whi ch can be substituted by one or of the
fol | owi ng radi ca ¥1§‘ Canatiygen CacGanfd kepydr rql‘éﬁéﬂ]ﬁ“&ﬂlkyllt be51ng possible
trifluoronethyl, f@f etheseCradidals koxbe substigoreddvhddtogen, hydroxyl,

C[err]-C[qgr]-aI kgtddpte, oeyaienyl , which can be nono- to
trisubstituted by hal ogen, C[err] Cerr]-alkyl, trifluoronethyl,

Cerr]-Cerr]-al kox err ]-alk h|o or 10 phenyl or
napht hyl , which &F éypcgoﬁﬁg% d1F‘ JtrH@%ltPh%Rp@ﬁ fpg#cated undegBy é’r"dﬂ%‘é%t

bond, a net hyl ena, Setdyybenembgrest FangF ene group;
Clerr]-ferr]-cycloalkyl, it being possi ble for these radicals in each 15

case to be no-.to tr ubstltutedb err err]-al kyl,
C[err]-C[e?r - al k%xvlgfér?fyﬁnerorr] Zlfﬁ/ﬁt% ond a I-d

Q is oxygen or nitrogen, with the proviso that if Q = nitrogen
then W is a single bond.

25
Particularly preferred compounds of the formula I, both as pure

enantiomers and pure diastereomers or as a mixture thereof, are
those in which the substituents have the following meanings:

30 x is nitrogen or methine; with the proviso that if X = nitrogen
then Z = nitrogen and Y = CRY and if X = methine then Y =
nitrogen and z = CR!? or Y = CRY and Z = nitrogen;

Y is nitrogen or CRY;
35

Z is nitrogen or CR10;

R? is Cj3-Cg-alkyl, trifluoromethyl, hydrogen, fluorine,
40 C1~Cy~alkoxy, trifluoromethoxy, C;-C4-alkylthio;

or CR?, together with CRY or CR!0, forms a 5- or 6-membered

alkylene or alkenylene ring, which can be substituted by one

or two C;.Cy~alkyl groups, and where in each case one or more
45 methylene groups can be replaced by oxygen or sulfur;



: _ 0050/47619
R5 is hydrogen, Cerr]-Cerr]-alkyl, C3-C8-al kenyl or

Cerr]-Cerr]-alkynyl, it bei ng possible for these radicals in each
case to be nmono- to 20 trisubstitut by: hal ogen, hydroxyl, nercapto,
car boxyl , R3 andyBhdwhaohnogn Gecdideéntaenl oratikbfgrent) are:
Jerr]-Cerr]-al kylthi o, Cerr]-Cerr]-al koxycar bonyl ,

NH(C[err]-Clerr]- k ), err err]-alkyl)[err],

C3- 8- cycl oal kyl P %{Jer‘?faf‘%cgﬁw}m gﬁ’éﬁ’ér‘diﬁ e #ﬁ@&lt‘btred by one or more

si x- menber ed, coRfrthe rkpldewing raficalsrth Nat g¥an@andof+2 %L,  sul fur
or oxygen étom phéfibagrametphtnye~Cistalbiemxyy possludmmethoxy, for the aryl
radi cal s mentioneg-¢/aluyDthiid ke BREAYLS Ghich can Be mdubstisé ut ed by

hal ogen, cyano, ¥g§§ﬂ<§'ﬂmtu%8r }}‘gl Qqkh; ad!#éfll,;--alkyl, trifluoromethy
Cerr[-Cerr]-hal a¢ 1k C&er% gxy derr -C[err]-haloafkoxy,
C[err]-C[err]-aI 8r I\R %‘Ikyﬁ)z 30 phenyl or
napht hyl , i ch |n each case can be nono- to trisubstituted by:

hal ogen, d[ err] - ghenyl - kabhthyl f lWHac@NBidYdonnected in the ortho position

Jerr]-Cerr]-al I@Qéya ﬂx%rcrt] bgu?r rd ulé%h%é#fé))()éthQ*ﬂSHé’% ethenylene :?Sroup;

Clerr]-Cferr]-alkylthio, di oxonet hyl ene 0Or di oxoet hyl ene;

a five- or six-nenbered heteroaromatic, conprising one to three
nitrogen atons afgt@s-cycdabiiyl rodtobgl'g!@m raseiblefah these radicadscim repchne
to four halogen eaussstAY @bnoRetd arivuabstititedBy: haldjdnouepa,~alken) s:

Clerr]-Clerr]-al kylg Jarlhcf:!c% @;]'I%Ebé{ikyltmo Clerr]-derr]-al koxy,
Cerr]-Cerr]-alkyl tﬁ'n 0 , phenoxy, it bei ng possi bl e for the

phenyl radicals in turn to carry one to five hal ogen at ons and/ or
one to threeR3f tisehfdidgmni,ng:rCuctiadihs: C3-Cs-alke®ydr o} -C-Csrdlipnindl,, it

([ err] - C4- al koxy betin§| psdsibler fdr aiHaget Ba@icaldd in each ¥R/ 44688 mono- to

15 fderr] t@&gﬁﬁitm&baabwlnamtgeael m@ql b&.@réacatot heagndsadi,cals in

each case IR0, $ Q}gil t aﬁ)fcy gen
err err r]-al kyl t hio;
SC[R[ e]rr]qand] R erry]'c”(’\ﬂ}r)‘f,’ﬁy‘c‘: %élll'zg lcgl‘* ﬁ“é’f’ ?é ?Cgﬁ?.’i)z' d
trifluoromethyl, Cerffiaysieatkox NetRYERBYERY CF ehbefarcaryikokiye~ or
Cerr]-Cerr]- aI leyiikt-ihembexdld(, Cbempl isGngr phe atk Whree nitrogen _atoms and/or a
N(Clerr] - G=rr] - gty [@f ldxygeAlatom, Ghenoky Grephpngl Kyit beiinylpossible  or
CR9 or CR10 is |igkegdnd G ehhlcafs iddikeahed indaEn R tle #oHs- to a 5-
or 6-menber ed r' 1sub§1.51t tedI ﬁysﬁﬂfd‘g Oﬁggfﬁp &fﬁo:? glce 8 r!ﬂkyl hgn W

:2 g)qsllgﬁgl grbglnér?_ +-natos ky{le -8y asﬁmx}'r Cl-C4 aloaltkox

C;-Cs—alkylthio or N(C;-Cg-alkyl)a;
30

phenyl or naphthyl, which in each case can be mono- to
trisubstituted by: halogen, C;-Cs4-alkyl, trifluoromethyl,
C1-Cs—-alkoxy, C;-Cs~-haloalkoxy, phenoxy, C;-Cs-alkylthio,

dioxomethylene or dioxoethylene;
35

a five- or six-membered hetercaromatic, comprising one to
three nitrogen atoms and/or a sulfur or oxygen atom, which
can carry one to four halogen atoms and/or one to two of the
following radicals: C;-Cg~alkyl, trifluoromethyl,
C;~C4-alkoxy, C;-Cg-—alkylthio, phenyl, phenoxy, it being
possible for the phenyl radicals in turn to carry one to five
halogen atoms and/or one to three of the following radicals:
C;-C4-alkyl, C;-C4-alkoxy or C;-Cy-alkylthio;

40

45



20 Synt heos?gso%(?rr})?es For the synthesis of

‘2- hydr oxy- 3- nmet hoxy- 3, 3- di phenyl propi oni c acid and

2- hydr oxy- 3, 3-di phenyl butyric acid see 28D 96/11914 and 25 DE 19614533. 3.
Exanple 1 C3~-Cg-cycloalkyl, it being possible for these radicals in each

2-(6-Methyl pyri dagzddl+g %Oﬁi?/ 6-31%'9%5(9%(&5&1?&%8“@?:&’ 'h%rlgg'ég[" L -20-200A
(1-517) 1.3.9 (4.8 mp of 2- Xy- 3- met Hoxy- 3, 3-di phenyl propioni c
aci d di ssol ved i%l-ﬁ(‘%'liégﬁ?xg'a él'e%"(?rl é\'c/é\n[:gleél'to a suspension of 35 0.43 g of
NaH (14.3 mml, 80%in white oil) in 10 mM of DW. After stirring to

room t enpebaguiaadl 810 JRhIEH WadSbet {derdiiealr 6r difFehtpaist With 0.6 g (4.8
nmol ) of 3-chl oro-6-net hyl pyri dazi ne in 10 M of DWF and stirred

overni ght at roomtenperature. To conplete the reaction, 0.6 g (4.8
mol ) of 3-chl orbrsflupgonethyd pyridaverenetdory: heydradead Gudisnabkeryhe

m xture was keptcC;-Cqabllgltdrio], CNE OC;-B4halkyl) | NV (GaCpalkel)onto i ce water,
extracted three c,-d,LaeRyW Wingthyl acetate, the aqueous phase was brought
to pH 2 Owith hal f-concentrated hydrochloric acid and the precipitate

whi ch was deposited was extracted with ethyl acetate. These ethyl 45

acet at e phases we¥ CRir PEACR’ ks nbifrkesi &im St fagt dndieptaseynder fRY ter eévaind

t he sol vent was st3+ pped-péhbenwderingguced pressure. 800 ng of the brown

residue (1.19 g) were purified by neans of 0050/ 47619

16 MPLC, it being possible to isolate 198 of the desired product as
avhite sOPi N, is siiiNem PRYRFIVYF, 2DRARY LS 'ngdbpm(l H d), 7.2 - 7.3 (10
H m, 72125 (1 H d, 6.3 (1 H s), 3.3 (3 H s), 225 (3 H s).

FAB- :VB: | 36? égHﬂéoxyﬂg%nE&ami@ro%en; when fald prbitss YHARURESy VB tRH§ERT ed
simlarly to Exa g .

2- (6- Met hoxypyrag?nr-? -ﬁsogyf%léqlr?etbﬁggy- 3, 3-di phenyl propionic acid 15
(1-384) o lHNWR (200 MHz, DMSO): 7.9 ppm (1 H s), 7.8 ppm (1 H s),
7.2 - % 3s¢yAbhddisnExafipled{ 1 H s), 3.9 (3 H s), 3.3 (3 H s).

For the synthesis of 2-hydroxy-3-methoxy-3,3~-diphenylpropionic
acid and 2-hydroxy-3,3-diphenylbutyric acid see WO 96/11914 and
25 DE 19614533.3.

Example 1

2-(6-Methylpyridazin-3-yloxy)-3-methoxy-3,3-diphenylpropionic

30 acid (1I-517)

1.3 g (4.8 mmol) of 2-hydroxy-3-methoxy-3,3~-diphenylpropionic
acid dissolved in DMF were added dropwise to a suspension of

0.43 g of NaH (14.3 mmol, 80% in white oil) in 10 ml of DMF.
After stirring to room temperature for 30 minutes, the mixture
was treated with 0.6 g (4.8 mmol) of 3-chloro-6-methylpyridazine
in 10 ml of DMF and stirred overnight at room temperature. To
complete the reaction, 0.6 g (4.8 mmol) of 3-chloro-6-
methylpyridazine were then added again and the mixture was kept
at 60°C for 5 hours. It was poured onto ice water, extracted three
times with ethyl acetate, the aqueous phase was brought to pH 2
with half-concentrated hydrochloric acid and the precipitate
which was deposited was extracted with ethyl acetate. These ethyl
acetate phases were dried with magnesium sulfate and then
filtered and the solvent was stripped off under reduced pressure.
800 mg of the brown residue (1.19 g) were purified by means of

35
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0050/47619
20  FAB-MS. 380 ( MrHH)

2- (6- Met hoxypyri dazi n- 3-yl oxy) - 3, 3-di phenyl butyric acid 25 1H NWR (200
MHz, DMSO): 12.3 - 12.6 ppm (broad, 1 B§ 7.0 - 7.4 (12 H m, 6.0 (1 H,
s), 3.9 (3 Htp5g, ik Befdghbosy)ible to FoiBalVB: 186md MEHthe ddbsiredTpeoduct

compounds |i gked yHitkabbeid. can be prepared in a simlar manner or as
described in the general section. 35 40 45 0050/ 47619
17 [err] 0050/ 47619 18

5 (14, d)y, 6.3 (1L H, s), 3.3 (3 H, s), 2.5 (3 H, s).

FAB-MS: 365 (M+H')
10 Example 2
The following compounds were prepared similarly to Example 1:

2-(6-Methoxypyrazin-2-yloxy)-3-methoxy-3,3-diphenylpropionic acid
15
(I-384)

1H~-NMR (200 MHz, DMSO): 7.9 ppm (1 H, s), 7.8 ppm (1 H, s), 7.2 -
7.3 (10 H, m), 6.1 (1 H, s), 3.9 (3 H, s), 3.3 (3 H, s).

20
FAB-MS: 380 (M+H*)

2-(6-Methoxypyridazin-3-yloxy)-3,3~diphenylbutyric acid

25 ]H-NMR (200 MHz, DMSO): 12.3 - 12.6 ppm (broad, 1 H), 7.0 - 7.4

(12 5, m), 6.0 (1 H, s}, 3.9 (3 H, s), 1.8 (3 H, s).

FAB-MS: 365 (M+H')

30
The compounds listed in Table 1 can be prepared in a similar

manner or as described in the general section.

35
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[err] 0050/ 47619 40 The
conpounds of the present invention offer a new therapeutic potential for
the treatment of hypertension, pul nonary i gh bl ood pressure, nyocardi al
infarct, angina pectoris, arrhythma, 5 acute/chronic kidney failure,
chronic cardi %i syf fli di €ncy, | npuf ficiency, cerebral vasospasns,
cerebral isch¢Rilal' 194803y SEH5D ges, nigraine, asthm,
at her oscl er osi|s, enﬁoto i ¢ ]shdg bxi n-i nduced organ failure,
i ntravascul ar |©|29Rg| 2P @ ter angi opl asty and bypass
operations, 10 henidn pﬁo;tate H A, ischem c kidney failure and
ki dney faillute |y fydeftensig by i ntoxication, netastasis and
growt h of nmesgndhymgl |t ymprs |sug [ at e carci noma, contrast
agent -i nduced (kilgn@y flailbyZe,| p3g 5, gastrointestinal ul cers. 15
The invention |f yPyRer rd# ifeeg t g ons of endothelin recept or
ant agoni st s offNiRa<H&n Foid s of the renin-angiotensin
system | nhi bijtgrg qf |the]renin- n 20 systemare renin inhibitors,
angi otensin I} dntlagoni 4t$ and nsi n-converting enzyne (ACE)
I nhibitors. Cgmi natli qnq ¢f q receptor antagoni sts of the
formula | and A(tItEQ inqi)i},qrs red.
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25 The invention further relates to conbinations of endothelin recept or

antagoni sts of the fornmula I and cal ci um ant agoni sts such as verapam|.
The invention further relates to conbi nd0i ons of endothelin 30 receptor
ant agoni sts of the fornmula |- and bet a- bl ockers. The invention further
relates to conbinations of endothelin | receptor _antagonists of the

formula | and™§i GPEPPRRDS Of5the PTERERft FBYEHHTHEF Ie%R By FBSTRMITSt i ons
of endot hel i Potentdebpiasr that bieatimend of hYRemtepgLPRy |PUAR@RaLYshighc #400fi ch
bl ock t he prelssone pfmpde@Ed{ g hsioflaactenanginad ipebtgr ey arragtiomia,

Subst ances BfadutegchidieiAlkednéPpr £, echistichedi@sadliingatedeiendygai nst
VEGE or SPeCifdna1Pinci i ALAbe! ebran! ChOAIaNELY CorutdiToberada, el ght
subst ances WI’]SIP%}I C S |1g|c | v 1 nhi.bit, re se ar.receptor

bi ndi ng. 2R BN AETBREIP S M SE P ORS BSEPBR BHHSHOSEAPERp S

si nul t aneous|8PIGECELE URGKal PRARRE1R-LBAUEPL AFgRBr faifER c ARLERVEEFUdAR| oyed
ei ther in a giaagudaphtennwestenesis fadteul angimplesty ard thypassi opgnatiigns,
separat e ¥ mdmrdghopsostite agperplisiali dscheawin kidney fdidarbeantd fiienent

for exanpl e tfg1apdobPelygerierPcaused by HRSx4£8L1fon, metastasis and

41 ant agon?gfnﬁaaf (e 2hehPhal Afd-Q" Bhill ANG-EERcd WURihohS, CRhtREst

adm ni stered nt et s ese I nat 1. gn_preparation re
cspect al Ly s Engied jridnex SXISREn DATRF SREATERC | PGP IREREF s on and
its sequel ae,B&’FS+ for the treatnent of cardiac insufficiency. The
good action of the conmpounds can be shown in the follow ng 10 experi nents:

ocent o - oxpriR iBbLEG surtiff WIKLR0:S ARELONE Lo WRBL I OF, OTF
20 The ETA orCFB PECRIASOTARET 2k s EPETRER 1% Ad, SPRARItOrE, BF othd 1
DVEM NUT M X FePAnmaRaiohqnagifcsysiem. Zphshitenp ofi the ooniteaapietgnsin  serum
(PAA Labor g¢ vy¥ssemCabe], renimz inhpbitRrs., 0anyiotensingFht antiagenistg Gristo No.
25030- 024) 7" 14y idkghs Di-dquawett Lhg rererythe LQACE erimhdbitoxd. Combinapiansy oifn
(Sigma No P (Qr&&hei\iﬁefec@%tbeuam?gamsﬁeléﬁ MR @oZmushadgawaéh PBS and

W

t

i ncubat ed forin%i@ﬁ@g}‘_.gsaraet E?ZEQ%EJ th 0.05%  trypsin-containing PBS.
W

The m xture was then neutralize

25 The invention further relates to combinations of endothelin
receptor antagonists of the formula I and calcium antagonists

such as verapamil.

The invention further relates to combinations of endothelin

30 receptor antagonists of the formula I and beta-blockers.
The invention further relates to combinations of endothelin
receptor antagonists of the formula I and diuretics.

35 The invention further relates to combinations of endothelin
receptor antagonists of the formula I and substances which block
the action of VEGF (vascular endothelial growth factor).
Substances of this type are, for example, antibodies directed
against VEGF or specific binding proteins or alternatively low
40 molecular weight substances which can specifically inhibit VEGF
release or receptor binding.

The abovementioned combinations can be administered
simultaneously or sequentially one after the other. They can be
employed either in a single pharmaceutical formulation or
alternatively in separate formulations. The administration form
can also be different, for example the endothelin receptor

45
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medi um and the cells collected by centrifugation at 300 x g. For the
menbr ane preparation, the cells were adjusted to a 30 concentration of 108
cells/m of buffer (50 mMtris HCL buff&t, pH 7.4) and then

di si n; e?r at ednly é'ﬂxié‘&SQlinbff@diﬁQx&sg@ﬂé% !&:ja_lly ZMNEQ%"S ZﬁhibiFtors ﬁanEt_)I_eA
seconds/ cons : 1v. I nding tests or the
GARG ﬁﬁ‘%{gﬁgi’%k& t@%]ny

and ETB receptor test, e nmenbranes were suspended in an
i ncubation buffer (50 mMtris HO, pH 7.4 with 5 mMMwdC[err], 40 my/m
of bacitraci irhesd fombi%aBSéh prepmrationsceard eapeciallly sQifebld foaf theot ei n
per test bt Gc&eaeﬂew%aieév&iti& 33 Bypdreanstibn 2PNl 1264@s1del,- BAa (ETA
recept of 1t estg 0y Al 25l & 1ddrafld insddglBiLAEFPLOr tesi) in the

presence and absence of test substance. e nonspeci fi c bindi ng was
determined with 10-7 MET[err]. After 30 mn, the free and the bound
radi ol i gand wrheegsepactied 6§ the fcompoandorcanhbeusiiowd-/AiB ghastoXflidedng
filters (Watgxpariméxsand) on 45 a Skatron cell collector (Skatron, Lier,
Norway) amtP the filters were washed with ice-cold tris HCL buffer, pH

7.4 with 0.2% BSA. 0050/ 47619 42
The radi oact iRgceptenlbingiag 8rdins filters was quantified using a  Packard
2200 CA liquid scintillation counter. Testing of the ET antagonists in

i vo: Mal.e SD. 2. 300 g.ip Vel ' i 1 h,
Amobar bi y e BT sfuligs Clinkd Bollh B B0 SR et R St hng 11
artery andj &9 §° %i%%e?@pgﬁer?et erized. 10 In control aninals, the

i ntravenous adm nistration of 1 ng/kg of ET1 (sic] leads to a marked

bl ood pressuimbRehegHepatltebn | asts for a relatively long period of
tinme. 15 The test animals were injected i.v. (1 m/kg) with the test

conpounds 30 mn before ET1 [sic] adm nistration. To determ ne t he

ET- ant agonj stlhe Broper Elesyedepsoll-exprradagufio cirdigevere pivdiferated in
ani mal s wer e pERPRUEAMIN Fh, treaam Gikw ,c oot r 133028l swith 2% fetalaestlifng
of the ET recgpiar éﬁﬂ ag@RratSries cmblh! BiAOr MRl EAS M N3t § PRI RAURIne
Dawl ey, Ja”‘”(%“i)ocg 0x 2%%909%?‘, 1o‘%b§?i & fi;e%ﬁ@kli’irpra%r ?ﬁ& /M&t Bethe
test substances. "80 N nutés ater e i‘ma etjzed wth

uret hane and SHEPEIPYTIY (Sigme (N8 P O784) b ttfrpﬁgsg{ffreggsggu?% £ :and

t he jugul agg WHshed with PBS and incubated for 5 minutes at 37°C with 0.0
trypsin-containing PBS. The mixture was then neutralized with
medium and the cells collected by centrifugation at 300 x g.

For the membrane preparation, the cells were adjusted to a

30 concentration of 108 cells/ml of buffer (50 mM tris HCL buffer,
pH 7.4) and then disintegrated by ultrasound Branson Sonifier
250, 40-70 seconds/constant/output [sic] 20).

Binding tests
35

For the ET, and ETy receptor binding test, the membranes were
suspended in an incubation buffer (50 mM tris HCl, pH 7.4 with

5 mM MnCl,;, 40 mg/ml of bacitracin and 0.2 % BSA) in a
concentration of 50 pg of protein per test batch and incubated at
25°C with 25 pM [!25I]1-ET; (ETa receptor test) or 25 pM [125I]~ET3
(ETs receptor test) in the presence and absence of test substance.
The nonspecific binding was determined with 10-7 M ET;. After 30
min, the free and the bound radioligand were separated by
filtration through GF/B glass fiber filters (Whatman, England) on
a Skatron cell collector (Skatron, Lier, Norway) and the filters
were washed with ice-cold tris HC1l buffer, pH 7.4 with 0.2% BSA.

40
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(adm ni stration of big endothelin/endothelin 1) are catheterized.

After a stabilization phase, big endothelin (20 [err]g/kg, 30
administration vol. 0.5 m/kg) or ET1 [4%c] (0.3 [err]g/kg,

adm ni strat i Dite viaddioc@cbivitk@gplilected em ither Avktexssvgs Ghaad fiedpielsiiae
and heart rapgskaicee 20660¢Aed want seuoustioh &unteri NUtes. The nmarked and
| ong-1 asting bl ood pressure changes are cal cul ated as the area under the
curve (AUC). To determine the 35 antagonistic action of the test

subst ances, TestimgCefothe BT antggpmistrcdnt vé¥eed aninmals are conpared with
t he AUC of 3t he control ani mal s. The conpounds according to the

I nvention ca dnmi_ni d orall arent eral sub eousl vy,

i nt ravenousl s < ﬁta!gﬁ?rugéc’:(ﬁl a§ i1 )r("elgplgt%enreealalnﬁ)sweélzecus gfr?rar

manner . Aﬂﬂ‘i’k?ﬁ‘sbtltt&@r oﬁr"\c‘afr}cérl""iéay b”eeﬁ?&lrtai"'ﬁﬁ olRIXRPITEH Tk pﬁ*a'g%‘f)hé'?hs‘?nx
usi ng vapor scarotist aysery Bl Thgulies pindepsadeatdetendzede, condition and
wei ght of _the patient and on the type of admnistration. As a ruIe t he
dai 1Y - 610058n LoV Sn SRIRO Ml 2nd L VUBRE" Qins SR rhRi 0B g 01 ooy
oral admi ni sEFht {9Flang2ds &Rt Zppreked d’lf‘jpopre%?}lrr?g/l?& r%?s%od’ﬁ‘lﬁkl Jg‘h‘tts‘l n
the case of per ehtwelativehy niongr aerded of timke novel conpounds can be used
liquid or solid | n the custonmary 5 pharmaceuti cal adm nistration fornmns,

eg. as tabh e&ﬁe % amsfsd { er PRl f e £ IDRU! PP mDRUCEL Fun HiANYLER: CORL e

tabl et s, These are

prepared in 8 ﬂh’h °r?h}é'i‘%1c[ﬁl\?é g §‘tc‘:8ﬂ WfPtdﬁ ErMingse pe
processed W Fhetﬂ‘i’"e'a@l*}élﬂBﬁh?";ﬂ-opWéPHﬁé’é’cﬁﬁ chheableed preesune chsareasin diieet
bi nders, filtess,agimederweate \cogparad|with thdssgiin edpeandstrdl animedsi! ati ng
agents, plasticizers, wetting agents, dispersants, emulsifiers,

sol vent's, Jgel ease deI a ents, antioxidants and/ or propellants (cf.

H. Sucker et Paf: Tesupé gﬂ%ﬁ s ERSCRRh ABF BRIt ar neceut i cal
Technol ogy], 15 Thiene-Verlag, Stuttgart, 1991). The administration forns

thus  obtapyged NAmMEREhYiFOMALN (EPLadifd DER1EPMANRG LN D AMBEOL g f1:pm
0.1to 90@6b¥ yﬁﬂéﬂgfe orgfhy pret%éated with the test substances. 80 minutes
later, the animals are anesthetized with urethane and the carotid
artery (for blood pressure measurements) and the jugular vein

(administration of big endothelin/endothelin 1) are catheterized.

25

After a stabilization phase, big endothelin (20 ug/kg,

30 administration vol. 0.5 ml/kg) or ET1 [sic] (0.3 ug/kg,
administration vol. 0.5 ml/kg) is given intravenously. Blood
pressure and heart rates are recorded continuously for 30
minutes. The marked and long-lasting blood pressure changes are
calculated as the area under the curve (AUC). To determine the

35 antagonistic action of the test substances, the AUCs of the
substance-treated animals are compared with the AUC of the
control animals.

The compounds according to the invention can be administered

40 orally or parenterally (subcutaneously, intravenously,
intramuscularly, intraperitoneally) in a customary manner.
Administration can also be carried out through the nasopharynx
using vapors or sprays.

45 The dosage depends on the age, condition and weight of the

patient and on the type of administration. As a rule, the daily
dose of active compound is from approx. 0.5 to 100 mg/kg of body



0050/47619

30 35 40 45 0050/ 47619 44
W claim 1. A carboxylic acid derivative of the fornula I
R4 I X-Y 4311 where Rerr] is tetrazole

or a group weigktrin the caderef Brhisadmimifsalrhbdivmgande £nomgspprox200.1 ta)

a radical ORBerig/kgViE 8ol weight in the cadkdbogsdveritRealaidwihi@krapict kali
netal, the cation of an al kaline earth netal or a physiologically

t ol erabl e organi ¢ ammoni umion; 25
d err] - err Fheyeovadl lepmpogids danCperpgedi|idgnid or solid in the customary
5 pharmaceutical administration forms, eg. as tablets, film-coated
tablets, capsules, powders, granules, coated tablets,
suppositories, solutions, ointments, creams or sprays. These are
prepared in a customary manner. The active compounds can in this
case be processed with the customary pharmaceutical auxiliaries
such as tablet binders, fillers, preservatives, tablet
disintegrants, flow-regulating agents, plasticizers, wetting
agents, dispersants, emulsifiers, solvents, release-delaying
agents, antioxidants and/or propellants (cf. H. Sucker et al.:
Pharmazeutische Technologie [Pharmaceutical Technology],
Thieme-Verlag, Stuttgart, 1991). The administration forms thus
obtained normally contain the active compound in an amount from
0.1 to 90% by weight.
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unsubstituted or substituted CH2-phenyl, 30 unsubstituted or
substituted CJerr]-Cerr]-al kenyl or Cerr]-Cerr]-al kynyl or
unsubstituted or substituted phenyl; 3%4 b) a 5-nmenbered
het eroaromatic |inked via a nitrogen atom C) a group [err]
where k can gssune the values 0, 1 and 2, p the values 1, 45 2, 3 and
4 and R7 is 6050/ 47619 45
Cerr]-Cerr]-alkyl, Cerr]-Cerr]-cycloalkyl, C[err]-C[err]-al kenyl,
Clerr]-Cerr}:al kysudborly 1@ sadist eyt ege Dfe S¥bshé tedrad1phenyl ; d)
a radical 55 [errr] where R8 is:
Cerr]-Cerr]-alkyl, (err]-C ert]-al kenyl, C3-C8-al kynyl, 15
Cerr]-Cerr]-cycloal kyl, it being possible for these radicals to
carry a (Jerr]-(err]-alkoxy err]-Cerr]sal kylthig and/ or a phenyl
radi cal ; (ﬁl"’ﬁr BYe; caTrJ_fHﬁ_é]QﬁI'i/yl §r_ R? uﬁsubsti t ut ed
or substituyted phenyl; l I X is NftZrogen or nethine; with the
provi so th8t if X = R3 Rlnjitrogen then Z = nitrogen and if X =
met hi ne then at 25 | east one of the ring menbers Y or Zis
ni trogen; where R! is tetrazole or a group

0

15 I
C—R

where R has the following meanings:
20 a) a radical OR®, where RS is:

hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal or a physiologically tolerable
organic ammonium ionj;

25
C3-Cg~cycloalkyl, C;-Cg-alkyl,
unsubstituted or substituted CH,-phenyl,
30
unsubstituted or substituted C3;-Cg-alkenyl or
C3-Cg-alkynyl or
unsubstituted or substituted phenyl;
35
b) a 5~membered heteroaromatic linked via a nitrogen atom;
¢c) a group
40 (?)k
—0— (CH,),—S— R’
where k can assume the values 0, 1 and 2, p the values 1,
45 2, 3 and 4 and R7 is

A
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Y is nitrogen or CR9; Z is nitrogen or CRerr]; 30

R2 is (Jerr]-(err]-alkyl, C2-C4-al kenyl, C2-C4-al kynyl, it being
possible for these radicals to be unsudftituted or
substituted; 35 C1-C4~alkyl, Cz-by-dhyagdeanlkyh age0g-adkenyl; C[ err] - al koxy,

derr]- C[err] hal oal &pX4~alkynyl or unsubstitGde&6of|@aYk8xVed phenyl;
C3- C6-al kynyl oxy, Cerr]- C[err] al kyl t hi o,

Cerr]-[err]-al kyl carbon Cerr]-Cerr]-al koxycar bonyl

NH(C[ err] - C[err]dhl kgl ya JI'Q(a@—:[err] Clerr]-al kyl)2, hydroxyl car boxyl, 40
am no; or CR2 together with CR9 or CR[err] formsa5 or
6- menbered al kyl ene or al kenyl ene ring %l ch can be

unsubstituted or substituted, and wherejin each case 45 one
or nore nethyl ene groups can be r-eﬂlmceﬂ—byRe oxygen,

sul fur, -NHor -N((err]-(err]-alkyl);; 0050/ 47619

46 R3 and R4 (which can begidentical or different) are:

phenyl or Rapht hyl, unsubstituted or substituted, or 5

phenyl or naphthyl which are.connected to one another in
the ortho position V2% &°ri%t bond, a methyl ene, et hyl ene
or ethenyl ene group, an oxygen or sulfur atom or an
Sqerr]-, NH or Nat _gmyp c4Qcg-alkenyl, C3-Cg-alifiylistituted or
SUbSt'tthg C3- C8- CYE: 4 1k being EglsiﬁiJ“@$Eogﬁ£Ee radicals to
Clerr]-Cerr]-alkyl, @; HZ JI

C3-C8-al kynyl, it bef® 3b §ilb 8Px¥h C#aﬁlrlg’zi‘ltngSand/or a phenyl , pe
unsubstituted or sub%afiGaldd; unsubstituted or
substituted phenyl or napht hyI; 20 a five- or six-nenbered
het eroaromati c, conpki sin one to three nitrogen atons
and/ or a sy fur or ol;:( %é‘ Haloalkyl oz atom and which can be
unsubstituted or subsnwhﬁteduted or substituted phegmubstituted or
substituted CJerr]-Cerr]-cycloal kyl; 25

X is nitrogen or methine; with the proviso that if X =
nitrogen then 2 = nitrogen and if X = methine then at
25 least one of the ring members Y or Z is nitrogen;

Y is nitrogen or CRY;

10 z is nitrogen or CR10;

R? is C3-C4-alkyl, Cy-Cg-alkenyl, Cp~Cg-alkynyl, it being
possible for these radicals to be unsubstituted or
substituted;

35
hydrogen, halogen, C;-C4-alkoxy, C;-Cy-haloalkoxy,
C;3~Cg-alkenyloxy, Ci3~-Cg-alkynyloxy, C;-Cy-alkylthio,
C1-C4-alkylcarbonyl, C;-Cy-alkoxycarbonyl,
NH(C;-Cs4-alkyl), N{(C1-Csq-alkyl),, hydroxyl, carboxyl,
40 amino;

or CR? together with CR? or CR1? forms a 5- or
6-membered alkylene or alkenylene ring which can be
unsubstituted or substituted, and where in each case

45 one or more methylene groups can be replaced by
oxygdgen, sulfur, -NH or ~-N(C3;-C4-alkyl);

R O R
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‘RO and R10 (which can be identical or different) are:

hydr ogen, hydroxyl, NH2, NH(C[err]-(err]-al kyl),
N(Cerr]-Cerr]-alkyl)2, halogen, Jerrfd@ err]-al koxy, 30
Cerr]-err]-hal oal Rbxyamt RY ¢whiclClaamr beaid@gntiiviad; or different) are:
Cerr]-Cerr]-alkyl, C2-C4-al kenyl, C2-C4-al kynyl, it being

possi ble for these radicals t.o be unsubstituted or 35 .

substit ut ed; pheny1 °roPa%ﬁ'g"Y &ﬁibb?fs"tlul%ﬁ%arvﬁ“tl?‘?téﬁﬂtﬁg’ or

i ndi cated above _ to give a 5- or 6-nenbered ring 40
W is sul fur, oxygen Of pRefjiN@renB9hyl which are connétted toO¥48Edhdther

nitrogen, with the provi at__| et . : oge Wis
a si ngl e bond 45 P 2 15Pladtotr?%Iem%.fslltl og cald dltrgftér%i)rfdé gaﬁ?tﬁﬁar?lg't he
enantionerical |y pure an ¥ $8¥ePto ‘?’B’Q‘FF@ B’Eﬁ‘&}/'f §fnBXygen or 6526‘/"217619

47 2. The use of the cAFr®¥®aA 28 8@iu H8ri 9At¥~ALYAsIEPYR ned in

claim1l f o 1 he treatnent of ill nesses. 3. The use of the conpounds |
as claimediin claim?2 asuﬁ"é\%)sh:q utdd or subdtifGER) ¥, 8NIALeBLEks; = 4
The use of the carboxylic aci gerl vatives I as cl aPmed in ‘claim1

for the production of drugs for the treatnent of ill- nesses in

which rai sed endot heRPn Levigtarogeayrc;-tg-alkyl, TheCysAkehyl her car boxylic

acid derivatives | as claligdaiRynyl, it Bé&hdNpbskeblé heoPadyet a1 @ sdr ugs

for the trgatment of illgy pe unsuBESEEdd PNLEEsEMGRLRS! i N contributes to
15 .

the origin and/or progression. e use of the carboxylic

acid derivatives | as clained in claim1 for the treatnent of

chroni c cardi ac insufficupsaystituted orx estbendgiused phghybl aochapheagly e,

pul monary hi gh bl ood pressure, acute/chronic kidney failure,
cerebral ischem a, 20 ast hma, benign prostate hyperpl asia and prostate
cancer. g0 7. A conbinétfBforrcitHe e(’fegch‘ﬂt‘%fé’tairﬁ’ﬁgf"v‘"e's QML 143 ned
in claim 1 and onerertanthseqchitrogeanpbemansdpece anlifusner oxygen

i nhi bitors of the renin-atonhptesiwvhisly Staembsuchs@sstrientad 2ir substhbuted;or s,
angiotensin Il antagonists, angi ot ensi n-converting enzynme (ACE)

i nhi bitors, m xed ACE/ neut ral, endopepti das NEP) inhibjtors,
[err]-bl ockers, dPﬁ?‘g‘?%}’tﬁgl il Lﬁﬂ%iﬁfﬁbB?ffé3§cﬁ"rft¥°@EE§k% ocki ng
subst ance25

R? and R!? (which can be identical or different) are:

hydrogen, hydroxyl, NH,, NH(C;-Cy-alkyl),
N(C1-C4~alkyl),, halogen, C;-Cs-alkoxy,
30 C1~Cs-haloalkoxy or C;~Cy-alkylthio;
C;-Cy-alkyl, Cy-Cs-alkenyl, Co-Csz-alkynyl, it being
possible for these radicals to be unsubstituted or

35 substituted;

or CR? or CR10 jis linked with CR2 as indicated above
to give a 5~ or 6-membered ring

40 W is sulfur, oxygen or a single bond;

Q is oxygen or nitrogen, with the proviso that if Q =
nitrogen, then W is a single bond

45 and the physiologically tolerable salts, and the

enantiomerically pure and diastereomerically pure forms.

A
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30 8. A drug p?épara lon for oral and parenteral adm nistration,

conprising per individual dose, in addition to the customary drug

auxiliaries, at |east one carboxylic ad?d derivative | as cl ai ned

claim1l. 3529. 7e eidobhethd Ja@®BRY Dic aiidgasi s¥atidrisNgs ac TdiedEdC ah

structure cie @gpt@gg\%@agﬁéygtdﬁ qlllgéggégent of the fornul a
[err] 45 where the radicals Ril, 4, X, Y, Z and Q have the

meani ngs indicated in claim 1.
3. The use of the compounds I as claimed in claim 2 as endothe-

5 lin receptor antagonists.

4. The use of the carboxylic acid derivatives I as claimed in
claim 1 for the production of drugs for the treatment of ill-
nesses in which raised endothelin levels occur.

10

5. The use of the carboxylic acid derivatives I as claimed in
claim 1 for the production of drugs for the treatment of ill-
nesses in which endothelin contributes to the origin and/or
progression.

15

6. The use of the carboxylic acid derivatives I as claimed in
claim 1 for the treatment of chronic cardiac insufficiency,
restenosis, high blood pressure, pulmonary high blood
pressure, acute/chronic kidney failure, cerebral ischemia,

20 asthma, benign prostate hyperplasia and prostate cancer.

7. A combination of carboxylic acid derivatives I as claimed in
claim 1 and one or more active compounds selected from
inhibitors of the renin-angiotensin system such as renin

25 inhibitors, angiotensin II antagonists,
angiotensin-converting enzyme (ACE) inhibitors, mixed
ACE/neutral endopeptidase (NEP) inhibitors, P-blockers,
diuretics, calcium antagonists and VEGF-blocking substances.

30 8. A drug preparation for oral and parenteral administration,
comprising per individual dose, in addition to the customary
drug auxiliaries, at least one carboxylic acid derivative I
as claimed in claim 1.

35 9. An endothelin receptor antagonist having a chemical structure
which contains a structural fragment of the formula

R4
40
c——CH——Q~</ \>—R2
R3 Rl
45 where the radicals R!, R2, R3, R4, X, Y, 2 and Q have the

meanings indicated in claim 1.

T



