Novel [err]- ©@05074808% err]-azido carboxylic acid derivatives, their
preparation and use as endothelin receptor antagonists 5 The present
inventidn relates to novel carboxylic acid derivates, their preparation
and use. Endothelin is a peptide which is conposed of 21 am no acids
and whi ch is synthesized and rel eased by vascul ar endothelium 10
Endothelin exists in three isoforns, ET-1, ET-2 and ET-3. "Endot hel i n"
or "ET" her eNpuel db-amimer gnd Brdder carboxybiic@ed doflerivatigeshethair
Endot hel i n | prapandteitn \aagdonse sis iextdothahin heeceptor shtagoniaftisect on vessel
tone. It is known that this vasoconstriction is caused by binding of
endotheH|1H()|ts 15 receptor  (Nature, 332 (1988) 411-415; FEBS Letters,
231, (1988) The/B¥esent %&na%matsﬁobﬂwvﬁe@résm acjsly der1vakss .
868-875) . thﬁhcrmﬁﬁnaiaGﬁoabﬂmﬂrﬂﬂe-reIease of endot hel i n causes persi stent
20 vasoconstriction in peripheral renal and cerebral bl ood vessels,

orte Ln the liter endqthelin is

which may | e seases.

i nvol ved in ndoﬁ%éﬂ i sgﬁg% 'ﬂ“%gg (L ??ﬁﬁ?sed °ﬁyg %Qﬁﬂ? Sﬁlgic?ﬁ
nyocar di al10 WF&FEtlS qﬁﬁﬁéﬁﬁe Vg edepsad by veasniag’ %n§8ﬁ5ﬁ¥&ﬁg cer ebral
vasospasns, Endokkel exgstpr batthuee23spfprms r GIml, BTherak[E8-3si s, ast hma
and prost at e “Eadctlielin’( dr VEBY HareikbdteBi néfups 2o OO 96Y aZIl?,:_s&foﬁﬁs dfed.

QZ;OCI atl((ig8end§@ﬂelirﬂ-9%h§2ﬁ§§m% ar oééﬂt \Eaﬂa%%@?m%éﬂwtd\ir a@&gges J?lg/gg)
on

373, Stroke %Ig % % Késsu‘%% § g§ fg‘%“ LRI,

Cardiol . A5 Y£$892yS gERelyy, o dts

Medi ci ne 1, 6299 BYO1) 4 Na ture, 'e’hjfﬁa?c W@BisnLFE'E%‘Eﬁ'o@-éubﬁf%%%) ETA

and ET[err] ﬁé@eﬁﬁtwsﬁnd BlhahemtcﬁxﬂﬂM¥SbeEﬁSdékmmmbed 154t hie98Bher at ure

(Nature 348, 8689893) 35 730, Nature 348, (1990) 732). Accordingly,

subst ances whi ch I nhibit the binding of endothelin to one or both

receptors should ant ogoni ze t he physi ol ogi cal effects of endothelin and
t her ef or e 29 IPEﬁ?%%ﬂQHOIVSPHSEW%;CHQ£$§se of éndothelin causes persistent
vasoconstriction in peripheral, renal and cerebral blood vessels,

which may lead to diseases. As reported in the literature,
endothelin is involved in a number of diseases. These include:
hypertension, acute myocardial infarct, pulmonary hypértension, ’
25 Raynaud'’s syndrome, cerebral vasospasms, stroke, benign prostate
hypertrophy, atherosclerosis, asthma and prostate cancer
(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)
30 373, Stroke 25, (1994) 904, Nature 365, (1993) 759, J. Mol. Cell.
Cardiol. 27, (1995) A234; Cancer Research 56, (1996) 663, Nature
Medicine 1, (1995) 944).

At least two endothelin receptor subtypes, ET, and ETy receptors,
have to date been described in the literature (Nature 348, (1990)
730, Nature 348, (1990) 732). Accordingly, substances which
inhibit the binding of endothelin to one or both receptors should
antogonize the physiological effects of endothelin and therefore

20 represent valuable drugs.

35

It is an object of the present invention to provide endothelin
receptor antagonists which bind to the ET, and/or ETp receptor.
The invention relates to P-amino and B-azido carboxylic acid

a5 derivatives of the formula I
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40 It is an duswragdes he present invention to provide endothelin

receptor antagonists which bind to the ETA and/or ETB receptor. The
invention relates to [err]-am no and [err]-azido carboxylic acid
derivatives of the formula I 45 22 [err] wher e
Rlerr] is tetrazole [sic] or a group 10 [err] 15 where R has the

fol | owi ng neani ng: a) a radirRal OR4, where R4 is: hydr ogen, the
cation of an alkali netal, the gatlon of an %\p al kaline earth netal or
a physiologically tol er at ed organi c m um ion such as tertiary

[ err] - C4-al kyl ammoni um or &g anﬁDnl
C3-C[err]-agycloal kyl, Cferr]- C[elrr] |a| kyl, CHQ=¥5henyI , Which may be 25
substituted by one or nore of thg fogdow ng radicals:

where R! is tetrazole [sic] or a group
10

o)

C—R
15 where R has the following meaning:
a) a radical OR4, where R4 is:

hydrogen, the cation of an alkali metal, the cation of an

20 alkaline earth metal or a physiologically tolerated organic
ammonium ion such as tertiary C;-Csg-alkylammonium or the
ammonium ion;

Cs3;-Cg-cycloalkyl, C;-Cg-alkyl, CHz-phenyl, which may be

25 substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-Cs-alkyl, C1-Cs-haloalkyl, hydroxyl,
C1-Cs~-alkoxy, mercapto, C;-C4-alkylthio, amino,
NH(C3-Cy-alkyl), N(C1-Cs-alkyl)y;

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

R4 can furthermore be phenyl which may carry one to five
halogen atoms and/or one to three of the following radicals:

35 nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl, hydroxyl,
C1~-Cs~alkoxy, mercapto, C;-Cy-alkylthio, amino,
NH(C;-C4~alkyl), N{C;-Cy-alkyl),;

b) a 5-membered heterocaromatic system linked via a nitrogen
40 atom, such as pyrrolyl, pyrazolyl, imidazolyl and triazolyl,
which may carry one or two halogen atoms or one or two
C1~Cs-alkyl or one or two C;-Cy-alkoxy groups;

c) a group
45
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Flal ogen, nitropsoAs8085 Clerr]-C4-al kyl, C[err]-C4-hal oal kyl #_,hydrfex;ﬂ/

Cerr]-C4-al koxy, nmercapto, (Jerr]-C4-al kylthio, am no,

C

NH(C[err]-C4-al kyl), N(Cerr]-C4-alkyl)[err]; 30 C3n&kmﬁ¢ ﬁ
C3-(Jerr]-alkynyl, it being possible fog these

carry one to five hal ogen atons; Rlerr] can furth

which may carry one to five hal ogeyy ,at ons and/ or o o three of the
follow ng radicals: 35 nitro, cyano,]Ff%rr] C4- al kyl ,

([ err] - C4-hal oal kyl, hydroxyb— (cH,)_ -Cle+]-84-al koxy, nercapto,
Clerr]-C4-al kylthio, am no, %FKCIerr]-CA-aIkyI),

N(Clerr]-C4-alkyl)[err]; b) a 5-nmenbered heteroaromatic system |inked

via a nitrogen 4fnere 10N aSbicle EhdVaibky o, AYRECLY!p 4l dadEkY! 12T
triazolyl, % naﬁmggrx one or tmo ha ogen atons or one or
Clerr]-C4-al kyl dr3%het o df%rr] C4- al koxy groups; c) a group 45
3 [err] 5 where k can assune the values 0, 1 and 2, p the val ues
1, 2, 3 afd-G-adkyll RCer€§-dysloalkyl, @G-Esrdlkenydl k@s-Cs-alkynyl or
C err] 10oycl oaphgnhyl ,C3hGERrhdy ek amplstitdtdd oy onel by mpdregr efQ one prenyl ,
o

C3-
which may be subghiddll & R¥eORS1 Rwitley @ad€falnNe to three, of the
foll ow ng radicals: d) a radical 15

d) a radical

15
o]
I
—NH—S— R
n
0
20

where Rf is:

C;-C4~-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl, C3-Cg-cycloalkyl, it
25 being possible for these radicals to carry a C;-Cz;-alkoxy,
Ci-Cq-alkylthio and/or a phenyl radical as mentioned under C);

C;-C4-haloalkyl or phenyl, unsubstituted or substituted in
particular as mentioned under C).
30

The other substitutents have the following meanings:

A is NR7R® or azido;

35 and Z (which may be identical or different) are:
nitrogen or methine; with the proviso that Q = nitrogen if W
and Z = methine;

40 4 is nitrogen or CR9;

Y is nitrogen or CR10;

Q is nitrogen or CR!!; with the proviso that X = CR? and Y =

45 . )
CR10 if Q = nitrogen
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Cerr] GOS0y ADES: Clerr]-Ca-al kyl _ vl
C3-(err]-alkynyl, Cerr]-C8-cycloalkyl, it 25 for these
radicals.to carry a (Jerr]-C4-al koxy, Jerr]-C4- and/or a

phenyl radical as nentioned under C); 4  (err]-C4-haloal kyl or phenyl,
unsubsti t ut egzoraﬁ&'béi '(bH&SH:h ebfeorifieﬂéiééfl&xaﬁiiﬁef@ﬂ Qied under C). 30

The ot her substitutents have t OW Nng neani ngs: ):A 'S NR7R8 or
azido; 35 W and Z (which may be identical or different) are:

ni trogen or net hphenyWidrh napbthybyieaeht bft wiich mayr sgbstitutiéd by onanor Z =
nethine; 40 X j8réid# a8 £811&RYg radicals s KHldgeasnOfrdRic¥fanb;, Qis
nitrogen o8 CRleffaroht, " nkbREaPESY 5ot Nalkyt ,=cH ré‘f‘ﬁen‘hz &—Cﬁ@ﬁ%ﬁ%i,]m'f

= nitrogen
?v\hi ch ma;g/ be i dEHTGACRYIEPX¥A ¥dy e fityCegPRIoaLkY L, Ci-Gura P8, RRSHNY|
each of whi ch ma§i1$ubBeifakkaxyhy Corfa-gikylthio, apipa, HFH (GieCavrHeiiing
radi cal s: hal ogeN{CniQs-8lkyynor pBenyl whighorgy, berssubsptitpted one or more
Clerr]-C4-al kyl , tGred/-a2) kenygl to Ehred aligsy|by halogen, nitro, cyano,
10 C;-Cy4-alkyl, C;-C4~-haloalkyl, C;-Cy~alkoxy, C14C4;haloalkoxy or
C;~-Cs~alkylthio; or

phenyl or naphthyl which are linked together in ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an S0O,, NH or
N-alkyl group;

15

Cs-Cg-cycloalkyl, it being possible for these radicals to be

20 substituted in each case one or more times by: halogen,
hydroxyl, mercapto, carboxyl, nitro, cyano, C;-Cs-alkyl,
C,.Cy-alkenyl, C,-Cy4-alkynyl, C;-Cs-alkoxy, C;-Cy-alkylthio,
C;~Cs-haloalkoxy;

25 R7? 1is hydrogen, C;-Cg-alkyl, C3-Cg-alkenyl or Ci;-Cg-alkynyl,
C;-Cs-alkylcarbonyl, it being possible for these radicals to
be substituted in each case one or more times by: halogen,
hydroxyl, mercapto, carboxyl, nitro, amino, cyano,
C;-Cs-alkoxy, Ci-Cg-alkenyloxy, C3~Cg-alkynyloxy,

30 C1-C4-alkylthio, C;-C;-haloalkoxy, C;-Ci-alkoxycarbonyl,
C3-Cg-alkylcarbonylalkyl, NH(C;-Cs-alkyl), N(C;-Cs-alkyl)a,
C3-Cg-cycloalkyl, hetaryloxy or hetaryl, five- or
six-membered, containing one to three nitrogen atoms and/or
one sulfur or oxygen atom, phenoxy or phenyl, it being

35 possible for all said aryl radicals in turn to be substituted

one or more times, eg. one to three times, by halogen,

hydroxyl, mercapto, carboxyl, nitro, cyano, C;-Cs-alkyl,

C1-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy, amino,

NH(C;-C4-alkyl), N(C;-Cs-alkyl):, phenyl, or C;~Cs-alkylthio;

40
phenyl or naphthyl, which can in each case be substituted by
one or more of the following radicals: halogen, nitro, cyano,
hydroxyl, amino, C;-C4-alkyl, Cl—C4-haloalkyl, C;~Cs-alkoxy,
a5 C;-C4~haloalkoxy, phenoxy, C;-Cs-alkylthio, carboxyl,

NH(C;-C4-alkyl), N(C;~C4-alkyl),, dioxomethylene [sic] or
dioxoethylene [sic];
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( err]-C4- hyoosoyalgogs C err]-C4-hal oal kyl, C[err]-C4-al koxy, phenoxy,
C err]-C4-hal oal koxy, Cerr]-C4-al kylthio, amno, NH ([err]-C4-al kyl),
N(C[err]>C4-al kyl )2 or phenyl which may be substituted one or nore
tinmes, eg. one to three tinmes, by hal oggn, nitro, cyano, 10

%g”} g ﬁ;rgglﬁg{@r5¥c£§af@fal ybet%:?crs]s g?eak&?x%ese radicals ﬁ:o bF or

napht hyl which af Sdt oBefHEt GATSoPPRC ‘more %iﬁﬁilkﬁ ohe1R g di rect
| i nkage, a net hyP¥HeOXYdi hiPPERRPER, £3rboxydt MHH%nEY§RBuF1-Serdb8iden or
sul fur atom or a®:-S¢Palkdayds, C-Ci-alkyhyl ky1-gG¢-;lkoxy, C;-Cs-alkylthio,
Cferr] - C6-gycl oatkd,;~-halodicdy pessi ble for these radicals to be
substituted in each case one or nore tinmes by: hal ogen, 20 hydr oxyl ,
mer capt o, carboxyl, nitro, cyano, (Jerr]-C4-alkyl

Clerr] - Ca-al kenyR? igolemked KR vig & OF- 548 I&??}‘PSCI-%r?ﬂ]Vm ark9¥t hi o,
C err] - C4- hal oal G(ﬂanbered Ringi s hydrogen, Cerr]-Cerr]-alkyl,

C3-C8-al kenyl or C3-C8-al kynyl, 25 - (derr]-(err]-alkyl carbonyl , it
bei ng posdbb] e for th(fse radical s h({) 1s be substituted in each case
one or nore F T09e8gehi-Ca=alk¥Lls hydroxyl, nercapto, carboxyl, nitro,

am no, cyano, C err]-C4-al koxy, C3-C6-al kenyl oxy, C3-C6-al kynyl oxy,
Clerr]-C4-al kyl t b ors @Isem;ké‘&l ARV IO orCheeh] 8[% @gkee;y@webqnﬂ 080

C3- C8- al kyl car bogyl], li(fl%(err] C4- al kyl ), err]- yl)2
G3-(err]-cycloa ky etary y or hetaryl, flve- or SIX rrenbere-d,
cont ai ni ndSone to three nitrogen atons and/or one sul fur or oxygen
atom phenoxy® or apdeRiY(whidh hmiynbe identicalossi 8iffdmemtyl hreai d aryl
radicals in turn to be substituted 35 one or m)retlrres one to

three tines, by halogen 'éo% gere 188 ¥ n| tro,
cyano, Cerr]-C4: E% ! g:[% 5,9 ? j‘ C4 al koxy,

hal oal Ro%§ 3 HhANSOXY 1’ 4
cN:E(e:[rre]rr] éﬂ?aFEyF)-FZTﬂkylﬁ?é'HyPYlorcléﬁq‘]] WCQFRWY-H @ydrggyl, NHshenyl or

napht hyl , whi ch BA(Ci-¢seatkyXlas & (Be-Caradkyilde ed by : one or nore of

the foll ow ng radi cal s: hal ogen, ni tro, cyano hydr oxyl, am no,

g[e”} g ﬁ' |ky| l(ég GLalr$d, fale -chfl XYAE being possible
err al oa \ e

NH(C[ err] - 5 -al k ?féﬂkﬁ%[ (%rgréi lgﬁyeg%errfy J!Hggc?xe?% (Paegﬂe' ngigfx%r 45

di oxoet hyl“@ne [ sP'E}¢aP-o, carboxy

or CR? or CR! is linked to CRIl as 1nd1cated for Rl to give a
5- or 6—membered ring,

30 R11 is hydrogen, halogen, C;-Cs~alkoxy, C;-Cs-haloalkoxy,
C3z-Cg-alkenyloxy, C3-C¢-alkynyloxy, C;-Cy-alkylthio,
C;-C4-alkylcarbonyl, C,;-Cs-alkoxycarbonyl, NH(C;-Cs-alkyl),
N{(C;-C4-alkyl),, hydroxyl, carboxyl, cyano, amino, mercapto;

35 C;-C4-alkyl, Cy-Cy-alkenyl, C3-C4-alkynyl, it being possible

for these radicals to be substituted one or more times by:
halogen, hydroxyl, mercapto, carboxyl, cyano, amino,
C1-C4—-alkoxy;

40
or CRI!l forms together with CRY or CR10 a 5- or 6-membered

alkylene- or alkenylene ring which may substituted by one or
two C;-Cy-alkyl groups, and in which in each case one or more
methylene groups may be replaced by oxygen, sulfur, -NH or

45 -N(C1-Cz-alkyl);
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5 C3- §os0/48088 oal kyl , it being possible for these radicals to be
substituted in each case one or nore tinmes by: hal ogen, hydr oxyl ,
ner capt o; carboxyl, nitro, cyano, (err]-C4-al kyl, C2- C4- al kenyl
C2- C4-al kynyl, Cerr]-C4-al koxy, Cerr]-¢4-alkylthio,

derr] - C4- halrﬂél 2 Oi?:ribns app]@{ié@7 E?e%ﬁné&?tp H:eg'fggf%e”ﬁ/é a4or 5 G2

groups to give a ered rin i s hydrogen,
derr]-C4-al kyl ; or Rerr] is Iinkedto R7 via 4 or 5 CH2 groups to
give a 5- oran alkali-meeabeied fome@xampbe RILithitmR] ébdjt(mmipdtasaymb,e

I dentical or di fferent) are: hydr ogen, haI ogen, ([err]-C4-al koxy,

d err] - C4-sal oal -C3- C6- al kenyl oxy, - C6- al kynyl oxy,

Clerr]-Ca- a|§9|§}#§i&ne earthGTgﬁqﬁ igy. pRy§%§ﬂg;gnypalc1um, magnesium,

Cl err] - C4- al kaximmr bonyl , hydroxyl, NH2, 20 NH(C[ err] - C4-al kyl),
N(Cerr]-C4-al kyl)2 C[err] C4- aI kyI C2- C4- al kenyl , C2-C4-al kynyl,

It being possible hese radlg e%g be substltut ed BX

hydr oxyl , organi’ﬁa ﬂﬁp&umcﬁ?rbsoﬁle pgg amines s% G205 E%F "3]6 i's
| i nked tolORf‘éFFl]‘a%&l%Pca?W]fed}edRFﬂiFf t‘bledih\)’éaﬁme or Pl?eréﬁlﬁenerrber ed
ring, Rlerr] is hydrogen, halogen, ([err]-C4-al koxy,

ca- h k &3 ¢ | |
g[[gm - hakoad Ka¥¥1odtkyl 1873% aﬁ% Oé t%ﬁff}foff’flﬂ’%l'

Cerr]-Cs-al Eéxé]%% ey CYRERRGHIA S8
N(Cerr]-C4-al kyl)[err], hydroxyl, carboxyl cyano am no, mercapto;
Cerr]-C41al &yic.,-ﬁaisﬂlaﬁkwl be iefbraldsy By hnchdd PRI £0e6EbM tthyd for
wgfgx;?d' (r:rgbgfiﬁ)oﬂﬁne?: i Hﬁ}l&%ﬁeeﬁ ﬂvr&ltdfsaif 3 et 16,“*13'0339/%

or CRlerr] f %Ei?fogétuﬁ’g?m %fc%lgﬁ 21 %f gv‘@%éred 40’

al kyl ene- " or 2afkeerAeqhyle i fg? v idporagta

t2uPedrbiluproeshyl, t Wo
derr]-C4- aI Rthmerr%Z-dhﬁllilcPrmhd’ﬂ i Ar %—atipbé@ge-aﬂéllmrqntml
2 2,2-trichloroethyl or pentafluorcethyl;

C:~-Cs-haloalkoxy can be linear or branched, eg. difluoromethoxy,
trifluoromethoxy, chlorodifluoromethoxy, l-fluoroethoxy,
2,2-difluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
2,2,2-trifluoroethoxy, 2-chloro-1,1,2-trifluoroethoxy,
2-fluoroethoxy or pentafluoroethoxy;

25

Ci1-C4-alkyl can be linear or branched, eg. methyl, ethyl,
30 l-propyl, 2-propyl, 2-methyl-2-propyl, 2-methyl-l-propyl, 1l-butyl
or 2-butyl;

C2-Cs-alkenyl can be linear or branched, eg. ethenyl,
l-propen-3-yl, l-propen-2-yl, l-propen-l-yl, 2-methyl-l-propenyl,
35 l1-butenyl or 2-butenyl;

C;-C4-alkynyl can be linear or branched, eg. ethynyl,
l-propyn-1l-yl, l-propyn-3-yl, l-butyn-4-yl or 2-butyn-4-yl;

40 C1-Cs—-alkoxy can be linear or branched eg. methoxy, ethoxy,
propoxy, l-methylethoxy, butoxy, l-methylpropoxy, 2-methylpropoxy
or 1,l1-dimethylethoxy;

C3-Cs—alkenyloxy can be linear or branched, eg. allyloxy,

45 2-buten-1l-yloxy or 3-buten-2-yloxy;

‘\
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net hyl ene googpysgdgsbe repl aced by oxygen, sulfur, -NH or
-N(C[err]-C4-al kyl); 45 The definitions applying herein and hereafter are:
Q An-al kali netal is, for exanple, lithium sodium potassium An

al kaline earth netal is, for exarrpl e qal cium magnesi um barium 5

orgahic a 3n”' um jf%}ylﬁ&gl gﬁﬁté’e” eéran‘é%@daé ;61%5%‘- Syloxy,

di et hanol a mne or
C3-(err]- (%RﬂqiﬂnK G Y1QXY 9F 35 Hﬁ%?' ‘ﬁ%ﬂﬁybpropyl, cyclobutyl 10
cycl opentyl, cycl ohexyl cycl oheptyl or cycl ooctyl; d er r] C4- hal oal kyl

"t: ?Pf Ibﬁolri);g? Lyl I%T%r qdi ﬁlﬁgfi%ﬁ;%mﬁygr braﬁ;ﬁdj%onﬁé tehio,
ét 1 eth

trichloronmeth ?? G0 Bro-1f dl uoroéthyl

2,2,2-trifl uo?lojeT"fﬁFIhYleEYl:th(?r'o omothy }pnag ggf‘ﬁ?l“

. 2-di chl or o- 2- ¥Alnﬁmme¢hylethyltblg,2 trichloroethyl or pentafl uoroethyl;
d err] - C4- hal oal koxy can be | i near or branched, eg. difl uoronethoxy, 20

2

er
trifluoronetho chI uor nmet_haxy, Iuor eth
2, 2-di fl por oet)ﬁél }%/ PeY?a‘f %reyoelf‘ﬁgx "gﬁédtrl t?gFggthoxy,
2-chloro-1, 1, 2-§% ﬂ%%PSEY%o‘?& ~Propy{eare foxy or pentafl uoroet hoxy: 25
Cerr]-C4- aIkyI can be linear or branched, eg. nethyl, ethyl, 1- propyl,
2-propyl, 2-metdyl 2a9£ azr:bgngf - REABYE of mhxhed &f. 2-butyl;

ol e g B T by e el

tren
2- but enyl5 ropoxYCa onyl or n- utox ca

Cs3-Cg—-alkylcarbonylalkyl can be linear or branched eq.
2-ox0-1-propyl, 3-oxo-l-butyl or 3-oxo-2-butyl

20 C;-Cg-alkyl can be linear or branched eg. C;~-C;-alkyl, pentyl,
hexyl, heptyl or ogtyl;
C3-Cg-alkenyl can be linear or branched, eg. l-propen-3-yl,
25 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;

C3-Cg~alkynyl can be linear or branched eg. l-propyn-1l-yl,
30 l-propyn-3-yl, l-butyn-4-yl, 2-butyn-4-yl, 2-pentyn-5-yl,
3-hexyn-6-yl, 3-heptyn-7-yl, 2-octyn-8-yl;

Halogen is, for example, fluorine, chlorine, bromine, iodine.

35 phe invention further relates to those compounds from which the

compounds of the formula I can be liberated (called prodrugs).

Preferred prodrugs are those whose release takes place under
40 conditions prevailing in certain compartments of the body, eg. in
the stomach, intestine, blood circulation, liver.

The compounds I and the intermediates for preparing them, eg. II
and III, may have one or more asymmetrically substituted carbon

45 atoms. Compounds of this type can exist as pure enantiomers or

This Sheet Has B
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can be

C2- C4- al kynylomvmunear or branched, et hyrmlssheetHagB 8
WW y, but oxy,

1-propyn-3-yl, 1-butyn-4-yl or 2-butyn-4- yI 35 d
|.i near or br anched eg. met hoxy, ethoxy, pr opoxy,
1- met hyl propoxy, 2-net hyl propoxy or J1g1-di net hyI

C3- G- al kenygséx f%%ereohaggr praéomengg ke @34 x'torel pf‘é’ferred to use

2-b 1 I
braﬁiﬁ&j 4, 42 BRERIPREREBTIY PO comPOHEd S PP MUyl oy, 45

Cerr]-C4-alkylthio can be |inear or branched eg. nethylthio,
ethy|th|0 PrARY Ehvéthiok FatkbieLtiuiladtlisOtobehy/lddd @f the abovementioned

1-met hyl pr g a&Péézlf%'Eﬁi%{hgf %%gégs t8r rod ce drtgé diﬁ“ﬁéﬁ@f%h?¥£t96o 5

Cerr]-Cerr n ranc
et hyl car bony r8fi %Qfﬁoﬂg% T and/or T%e’r"? € I‘k%}%?/ nyl can be
| i near or br&ﬁé‘ﬁ@@n Rfpre] Guitab t%(?@&ﬂﬁﬁﬂ%f § A pefined @t dMSoRyEset.

n- pr opoxycar bonyl , | - propoxycar bonyl or n-butoxycarbonyl;

C3-Clerr]-al kylg g{_pg@ﬂy.lia%f%rlg de U5al gﬁr PIENGHefE A is an azido

2- 0X0- 1- pra@p 0X0- g &31 %S

Jerr]-q err]grﬁPRyfI%%\h S&'@ FEnEE™ or % PRAEH é‘FPE@l bg k}é pentyl,
hexyl, heptylsy8theeizad, for exampieClagr Apsarides|in /11%ar These
branched eg epbxpdepeltBcan, tRén be rkactegewith \dn agigeopech ksylsodium
2-met hyl - 1- pragpa8y! This is dond- bylxdactiyl, the btdngsouddyl of lterHorfudayix

1- hexen- 6- yI with the azide®X¥8NtRe Mholadr RARESNoF -aoudl 111064 elvBa From 20
to 150°C to give IIa.

: R2
>LM + NNa  —> N,——C—OH
20 |
R® . R3 Ilil

25 The reaction may also take place in the presence of a diluent.
All solvents which are inert toward the reagents can be used for
this purpose.

Examples of such solvents or diluents are aliphatic, alicyclic
and aromatic hydrocarbons, each of which may be chlorinated, such
as hexane, cyclohexane, petroleum ether, naphtha, benzene,
toluene, xylene, methylene chloride, chloroform, ethyl chloride
and trichloroethylene, ethers such as diisopropyl ether, dibutyl
ether, methyl tert-butyl ether, dioxane and tetrahydrofuran,
nitriles such as acetonitrile and propionitrile, amides such as
dimethylformamide, dimethylacetamide and N-methylpyrrolidone,
sulfoxides and sulfones such as dimethyl sulfoxide and sulfolane.

30

35

The reaction is moreover preferably carried out at a temperature
in the range from 0°C to the boiling point of the solvent or
mixture of solvents.

40

The presence of a catalyst may be advantageous. Suitable
45 catalysts are strong organic and inorganic acids, and Lewis
acids. Examples thereof include sulfuric acid, hydrochloric acid,
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3- C8- al kynylogsuy d#ogs near or branched eg. 1- pridisghestHaseen Replaced
1-propyn-3-yl, 1-butyn-4-yl, 2-butyn-4-yl, 2-pent ml \“ _
3- hexyn-6-yl, 3-heptyn-7-yl, 2-octyn-8-yl; i SR or exanpl e,

fluorine, chlorine, bromne, iodine. 3@ The invention further relates to

o PO AR Wk, pESUBIEES St el W) Al

| i berated (ca rodrugs).. r rodrygs afe those ose rel ease
t akes pl ace ﬁﬁB@?a'Be ash 'Pifﬁﬁge%rcbf\/é?g‘lei F@rgrﬁ ain conpartments of the

body, eg. in 35 the stomach, intestine, blood circulation, liver. The
corrpﬁunds | 3ad P@pa&awefaé@élﬁo%we RSUnYS (0FefheCforndla 1 #HEréd IA,d
may have onge .Qr re. as r suhs rhQon ae;gmg. ounds
of this typelgaﬁne%ls%’ ?é%ﬁgrk:\f%Lac'ynq,“%sbg_%%%%%&?g};gforter les;s r as
mixtUre thor S8RCETRY | Khe) CAFBPREILS (Poide OB LVRE YRS PFOREF | TR 2o OER ot
conpound as &bei sebstigientenhave thergrataddpRamingsuikbrcompornds e the use
of the abovefemmubamel¥v. carboxylic acid derivatives to produce drugs, in
particular to 45 produce inhibitors of ETA and/or EJB receptors. The novel

conpounds e suitable as antagoni sts as defi ned aR?*t he out set .
8 Preparation of conpounds Bf  Ehe fornula Il whére Ais an a¥idé&

group (lla) st s fromythe epoxi 111 _yhic H__s_y i zeWg for
exanpl e, as degé%i be P.r# WD 96/ 11944. These ﬁ-"epo [ de% I I@can t_henQbe
reacted with an azide such as %5dfum 5 azide. Thi gsi sgdone by PZeating the
conpounds of the fornul aVYI| with the azid® in the nolar ratio of about
1:1 to 1: A&t from 20 to 150[err]C to give Ila.

R2 10 [err] H

R12 in formula IV is halogen or R13-S0,- where R13 can be
C;-C4-alkyl, C;-Cs-haloalkyl or phenyl, and the conditions [sic]
specified at the outset apply to W,X,¥,Z and Q. The reaction

20 preferably takes place in an inert solvent or diluent with the
addition of a suitable base, ie. a base which effects
deprotonation of the intermediate IIa, at a temperature in the
range from room temperature to the boiling point of the solvent.

25 compounds of the formula IV are known, and some of them can be
bought or can be prepared in a generally known manner.

Compounds of type Ia with R! = COOH can be obtained directly by
deprotonating the intermediate IIa where R! is COOH with two
equivalents of a suitable base, and reacting with compounds of
the formula IV. This reaction also takes place in an inert
solvent and at a temperature in the range from room temperature
to the boiling point of the solvent.

30

35
The base which can be used is an alkali metal or alkaline earth

metal hydride such as sodium hydride, potassium hydride or
calcium hydride, a carbonate such as alkali metal carbonate, eg.
sodium or potassium carbonate, an alkali metal or alkaline earth
metal hydroxide such as sodium or potassium hydroxide, an
organometallic compound such as butyllithium, or an alkali metal
amide such as lithium diisopropylamide or lithium amide.

40

Novel compounds of the formula I where A is an amino group (Ib)
45 are prepared starting from compounds Ia. This is done by reacting

the compounds of the formula Ia with hydrogen in the presence of

a catalyst such as palladium or platinum in a solvent at from 20

e
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R3 Rl 15 oosoaso8sacti on may al so take pl aﬂlsshwtfﬂ#q@e

di | uent . Al'l solvents which are inert tovvard an be used
for this purpose. 20 Exanples of such sol ve s are
aliphatic, ali cycl iC and ar orrat c hyglgp ocar bons eac whi ch may

chlorlnated

h Lo PRLT h {
benzene, Fo| Hoo-c. 8&% é‘é‘ﬁ( %o 8L eéwt%fd %tonﬂmmhe

n or| de, chloroform ethyl chloride
and trichl orgﬁﬁﬁffceené’ Fh@%nn;? sg %‘FT sopropyl ether, dibutyl 25 ether,
met hyl tert-butyl ether, dioxane and tetrahydrofuran, nitriles such as
acetonitrile and propionitrile, am des such as di et hyl f or mam de,

di met hyl acet am de &*d N-net hyl pyrrol i done, sul R&xi des and sul fones such

as di net hyl sul foxi|de and sul formnec 30 The reactli on i s noreoWer X

preferably carrled outHat a_tenmperaur thet‘ran efré)m(}{/err\]‘ to the

boi | i ng poi nt Ny %ven or xture Slfz sol ifnt The preSence of
t

a catal yst may be ageous. ZSuivt abl e 35 cat al stshare strorzg- ¥rganic
and i nor gani £2aci dR Lew s aci ds. | es™t het'eof include sulfuric
acid, hydaochloric aC| d, trifluoroacetic acid, p-toluenesulfonic acid,
bor on trifluoride, etherate and triflates of the rare earths. 40 The
preparation &f Rhésna®ast@Snpshaddmie 9xeupoitf qan\kher allaylatedsoxn azi do
group (la) ceenvermdgdatedtieiagiidef by gsmendldy kpown methmdsngTh@eester
carboxyl i c agréuplefdany aherebe oflddvedf aithl acid arwbase to tHee cambekylients
have the sitsagg_@_ld.rreani ngs with conpounds of the formula I'V. 45 9

Compounds of the formula II where A is substituted amine [sic])

(IIc) can also be prepared directly from the epoxide III by

opening with an amine. The substances IIc can then be reacted
20 with IV as described above to give the novel compounds I.

Compounds of the formula I can also be prepared by starting from
the corresponding carboxylic acids, ie. compounds of the formula
I where R! is COOH, and initially converting these in a

25 conventional way into an activated form, such as a halide, an
anhydride or imidazolide, and then reacting the latter with an
appropriate hydroxyl compound HOR4 or sulfonamide H,NSO,R6. This
reaction can be carried out in the usual solvents and often
requires addition of a base, in which case those mentioned above

30 are suitable. These two steps can also be simplified, for

' example, by allowing the carboxylic acid to act on the hydroxyl

compound or the sulfonamide in the presence of a dehydrating
agent such as a carbodiimide.

35 Compounds of the formula I can also be prepared in addition by

starting from salts of the corresponding carboxylic acids, ie.
from compounds of the formula I where R! is COR and R is OM [sic]
where M can be an alkali metal cation or the equivalent of an
alkaline earth metal cation. These salts can be reacted with many
compounds of the formula R-D where D is a usual nucleofugic
leaving group, for example halogen such as chlorine, bromine,
iodine or aryl- or alkylsulfonyl which is unsubstituted or
substituted by halogen, alkyl or haloalkyl, eg. toluenesulfonyl
and methylsulfonyl, or another equivalent leaving group.
Compounds of the formula R-D with a reactive substituent D are
known or can easily be obtained with general expert knowledge.
This reaction can be carried out in conventional solvents,

40
45
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Clerr]-C4-alkyl, err]-C4-hal oal kyl or phenyl, and s [sic] 10
specified at the outset apply to WX, Y,Z and Q The ef erably
takes place in an inert sol vent or di lugat with the addltlon of a

sui tabl e basgy, dvbfiradedi®iy WALANAL (Rl ion IGPIP!INARL| 00 Pidi @al! ERSRY! at e

Ila, at a te o) etuette0|g
poi nt of theg‘gf}f'ﬁ ‘r\?‘? %ve 66%%%“%3’1& Eﬁ‘&l’? ‘#hg% %’@ea%e niovv?l R dA sl{(}ne
of them can B& tebErgfke dFiEanchR h% pgpeged rPlé MeEhOAS $ IO rrﬁh
Conpounds of degpeibed viit WORPE/ 11914 GDOM the mrmmndeugdﬁramMmyaqms
depr ot onat isng fobmuiatewint &t e= Idodagyhere Rlerr] is COOH with two

equi val ents of a suitable base, and reacting wi th conpounds of t he
formula I'V. This reaction also takes place in an inert sol vent and at a
tenperature il LRCNPCRRFATEr b PORANIAERTEAt 1T JenESalhE FRAWH REOSBFhivef

t he sol vent. g2zbup feérhrimmeswhochreparebshaseavel compabkdsi I netfal for al kal i ne
earth net alexaypleé den Sisc hoabe SEOCH)CONEH) | e hydrasgl ugerdupdicadeinitially
cal ci um hyldr igdeprat & PR3t Befte] @sheel k@hicheiflthedr BP8VEY RJa sufesbian
or potassiumgGa égomt e %a@]t gi eOr al kal i ne earth 30 netal

hydr oxi de such as sodi um or AsSI M ydrOX| de, an organonetal lic
conmpound such as butyllithi um or an al kali netal am de such as |ithium
di i sopropy| aofigoands idfithe gormiela I aNdvEL caimeuobtadhed hin fornula |
where A is a'&nﬁﬁ\:ﬂ&u&fﬁéﬁ.l&' Ehré%cﬁ:&@ I BRAF$ind lowt! hnglééﬂaﬂoﬁfaeéﬂgée I a.

This is ddfe O%oi@@ﬁﬂ QAL ﬁgg‘é :ﬂ.ealfl?; gﬂ% Rghydrogen in

- This Sheet Has B
[err] R12 i0050/48085!V is hal ogen or Rerr]- 802 E@?‘Reﬁﬂc%e

t he presence L num 1 rf a Ssol vent at

from 20 0 966 é‘??‘fcf%FYS"éBHﬁ%uﬁdg%a #1 %3450 e TBERETt%¥d into Ib in
t he presen@éaé e’e’??"ﬁﬁ?éﬁyl"ﬁﬁﬁ@%‘?ﬁ%é’f ipe formula I and II. [err]
R2
20 With a view to the blologlcal effect, preferred carboxylic acid
derivatives of the formula I, both as pure enantiomers and pure
diastereomers or as mixture thereof, are those where the
substituents have the following meanings:

25 A is NR7R® or azido;
L} and 2z, (which may be identical or different) are:

nitrogen or methine; with the proviso that Q = nitrogen if W
30 and Z = methine;

X is nitrogen or CR9;

b4 is nitrogen or CR10;
35
Q is nitrogen or CR!!; with the proviso that X = CR? and Y =
CR10 if Q = nitrogen;

furthermore Q for which, in addition to the stated conditions,
40 the following applies: Y = CR10 or X = CR? if Q = CRIl,

R? and R3® (which may be identical or different) are:

phenyl or naphthyl, each of which may substituted by one or
more of the following radicals: halogen, cyano, hydroxyl,
mercapto, C;-C4-alkyl, C;-C4~haloalkyl, C;-Cs-alkoxy, phenoxy,
C;-Cs~haloalkoxy, C;-Csz-alkylthio, amino, NH(C;-Cs-alkyl),
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10 | f R erodsosgossester, the amno group in Ib can be al kyl ated or

converted into the am de by generally known nethods. The ester group can
then be tleaved with acid or base to the carboxylic aci d. Conpounds
of the fornula Il where A I's substitutegpam ne [SIC] (I'lc) can also be

prepared directl oxi. d
substances |lc cé Jchén Eyf 0tre§héJl l%%hnclh\/&?18 es cr| qéag '{Lle n'g%e
the novel conpouhi®e$: ey °neC",6 times LY g2 ‘é’éﬁf“’al §é %‘b‘a xyi,
prepared by star €1Tib-¥1ﬁbﬁ¢1kyltrh€1t‘éhaé§9§¥idl(Fvgcsd?aé@;?}kpéya@? ds, ie.
conpounds of thec{-ex;rallylthiloswbere Rlerr] is COOH, and initi al I y

convertingsthese in a conventi onal way into an activated form such as a
hal i de, an 15 anh dr| de or g1 aiol i de, andlt en reactbng| fhe latter with
an appr opr i atB ¥ Xy RaPEHRY r8r 10K FoFeERSEONS2R6.  Thi s

reacti on can be erthorepifjonsnviaea @Hygctsdinkades, anmebhylepe, ethylepesor
addi ti on of a baethenylexs giroupsean hoygeneot | swkebhralatom or an &0 t Bt eor
These two steps faglyBQdeepsi Mplified, for 20 exanple, by allow ng the
carboxyli@oacid to act on the hydroxyl conpound or the sulfonam de in

t he presence of a dehydrating ent such as a carbodii m de.

Conpounds of Rf heigoh Qﬂelnrcﬁn-%sl-g kpb, fFaefardikanylagti €i-Ge-alkvwlst arti ng
fromsalts of the;ceraBgierdbogytariobeing possihld €or thésemadimpdsnts of
the fornmula | whpeesiituted CHReadHl dBseSofd §iSintdre tliﬁ5§r19y-|\/|lﬁiiagbﬁ, an

al kali netal catj {h I n k cation.
TheseI sal 1§ can E Sty 1 gne%gugvé eggrbg,g Q %Tfhl% @11’] t heei %ﬁ%& 5] Wnlare
éo‘# § %qxgéw %’?J&Y eiaﬁb‘laelklif&

D is a usual nuc 2h such as

chl orine, brom n&t-Ca- Heoxyr SriHa-abl QBY%OM‘%F@TP%]@“'
unsubstituted or N( Cl-ﬁ;bgﬂkybi Bd ChyChralysdonlkyl khetaryhakpadk lietagyl,
t ol uenesul fonyl fivesndoretilxymenbéxred, containbhdenecdol vthtesntniteagengagomsip.

Conpounds of t heah@y&!l cheRsk1¢hi Nor dx§yehi ¥€ok M pHenbtgnbr 194:@135 iknp¥nPr
can easi | ¥%e ObhaéEPHléMéo*} QFT% d%ki:gﬂf.tcalé £49€ turn e 't?e %%%Ttieat&&“

be carried out conventlona

t
addition of a baSB® ?h T cﬁlﬁlﬁgé ?%gs?éle to B GR35y Mlicheh)

hydroxyl, mercapto, carboxyl, cyano, C;-Cs-alkyl,

Ci1-Cs-haloalkyl, C;-Cz-alkoxy, C;-Cs-haloalkoxy, amino,

25 NH(C;~C4~alkyl), N(C3-Cs-alkyl)z, or C;-Cy~-alkylthio;
phenyl or naphthyl, which can in each case be substituted by
one or more of the following radicals: halogen, cyano,
hydroxyl, amino, C;-Cs;-alkyl, C;-Cs-haloalkyl, phenoxy,

30 Ci1-Cs4—alkoxy, C;-Cs-haloalkoxy, C;-Cs-alkylthio, dioxomethylene
[sic], NH(C;-Cg-alkyl), N(C;-Cg-alkyl), or dioxoethylene
[sic};

C3-Cg—-cycloalkyl, it being possible for these radicals to be
35 substituted in each case one or more times by: halogen,

hydroxyl, mercapto, carboxyl, C;-Cs-alkyl, C,.C;-alkenyl,

C2-Cs-alkynyl, C;-C-alkoxy, C;-Cs—alkylthio, C;-Cs-haloalkoxy;

R8 is hydrogen;
40

R? and R1¢(which may be identical or different):

hydrogen, halogen, C;.Cs-alkoxy, C;-Cs~haloalkoxy,
45 C1-C4-alkylthio, NH(C3-Cs-alkyl), N(Ci1-Cs-alkyl),;
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menti oned ab@ES0Y4868S t abl e. Conmpounds of the formula | where R err] is
tetrazole [sic] can be prepared by nethods simlar to those 40 described in
AD 96/ 11914 fromt he correspondi ng carboxylic acids (formula I with

Rerr] = IS necessary in ggne cases to use generally known
Do 6. Vi s toeﬁ%%égggﬁ oSN C1t e 3“99@%%. e’ Tor
11 be protect éa nzZy eFH%?tl gh}r%shg 2‘395 %&aP‘éBre
stage in the reaC¥fBH sequence. Conpounds of the for rrul a | and Il can

be obtained in 5 enantionerically pure formby carrying out a classical

racemate 5 resolo&!té: oM ER10811§ ??Jil‘gﬁ&%“bh@ﬂ%r ¢ GakliYa el a:oggtﬁglf to m§we a

descri bed, for rrg mb on racem c or ric
conpounds of the b a{nel %G1 FH79H0 Wth a view to the biol ogical
effect, preferred carboxylic acid derivatives of the fornmula I, both as

pure enantlomer S i3y deGen, héll erg I@L&l]@&xﬁchl(&Lﬁagoam,@Of are those

where the subgtid u IR R7R[ err]
or azido; 10 & é‘ SS{& %%e Cl be |g‘k2t?c i[ or ?]l‘kéaeﬁf aSmN
ni trogen or net hpmecrwlﬂmlt h@z-;SfmoalJS@XIhatlt@ﬂmm@geﬂvlef fwz@hese and Z =

met hi ne; X radiecals dgebeosubi®ituted Yn each rodseogne or ndiecttlijnes2by:
Q is nitrogen @p16&E®/) dyand,t 8, dd)CaDEsi¥;s0 that X = CR9 and Y =
CRlerr] if Q= nitrogen;

15 or CR11 forms together with CRY9 or CR0 a 5- or 6-membered
alkylene or alkenylene ring which may be substuituted by one
or two C;-Cs-alkyl groups, and in which in each case one or
more methylene groups can be replaced by oxygen, sulfur, -NH
or -N(C;-Cs-alkyl);

20

Particularly preferred compounds of the formula I, both as pure
enantiomers and pure diastereomers or as mixture thereof, are
those where the substituents have the following meanings:

25
A is NR7R® or azido;

W and Z (which may be identical or different) are:

30 nitrogen or methine; with the proviso that Q = nitrogen if W
and Z = methine;

X is nitrogen or CRY;

35
Y is nitrogen or CR19;

Q is nitrogen or CR!l; with the proviso that X = CR? and Y =
CR1® if Q = nitrogen, and Y = CR!® or X = CR? if Q = CR1l;
40
R2 and R3 (which may be identical or different) are:

phenyl which may be substituted by one or more of the
following radicals: halogen, C;-Cs-alkyl, C;~Cs-haloalkyl,
C;-C4-alkoxy, phenoxy, C;-C4-alkylthio, NH(C;-Csz-alkyl),
N(C;-Cs4~alkyl)s or phenyl which can be substituted one or more

45
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furthernore @050/4808%, in addition to the stated conditions, 30 the
followng applies: Y = CRlerr] or X=CRO if Q= CRerr]. R2 and R3
(Which may be identical or different) are: phenyl or naphthyl, each
of whi ch may substltuted by one or 35 14 nore of the follow ng radi cals

hal Ogen cyano, ﬂéQXYA on sqgfr}lal%eﬂl kéf 1=Cq-alkyl,

err] - C4- hal oal 3 no
g[[err} - C4- hal oal E ilfééd éT%/‘?éPﬁgﬁ %%6‘341@3{8‘&5??’? & al kyl),
N(C[ err]-C4-al kyl )2 or phenyl whi ch may be substituted one or nore
times, eg. one tgh&h v EEgd whbah f&l@gq&meayaaghug;erlh] of¥nedailtions by

CA- Isal oal Kk
CC:[[:;H CA- al k;?t ylilrg@rlln‘k % yC]L [:_,r 0@5: Q'El)[elﬂflenf group,

Cogether in a0 BFYSRHSE Fﬁ&ﬁﬁrﬁ%ﬂm FBcg Vi R gt Gsed,
et hyl ene or 45 et henyl ene group, an oxygen or sulfur atomor an SO2-,
NH- or rR7 N akki{atsqum),: ¢ -C -alkyl, C3-Cg—a1keny1 or C3-Cg-alkynyl, 12

R7 hyd :
3. Cl[zrr]}/_];logen cHAE& b1 xH &lrinon E]slﬁjr t?n[ese radicals to

these radical s tg’é substitutg %ﬂb%%f%l lﬁal% °ﬂee%’5H“dcr§s%l8ﬁ§n%Fp%ﬁa &9 tres
by: hal ogen, hydroxyl GREPPXY e r @i, Cexf4rdtiPXY arfinSs-ayfaidhio,

C err] - C4- al koxy C1~G-alkoxiBagdoaly ke i (Say-C4 63LIGE Jal Ry Ay+Queplkyl)2,

Cl err] - C4-al kyl t kgecg-cycloalkyl cHetadlbry oot ketrryl, five- or

Clerr]-C4-al kOXY%ikbﬁMeréﬂ"( @Bﬁﬁ&ini% @h&yu; three nltr%g ed¢dmsCanalb¥! ) 2,
Co-Of er 1] Mol 0al kil oy NELAN) Giogh AUtk Enonony, o pHeRYE: B sshgmonber od
containing one to thteg Nitro A ) drc?r ohg’ s r. gr <9*ygen
atom phenoxy or PBREHGIS 1 Baiflgaapt ra 1@8&&5%% 81 be SHpLigre

radical s in turnOFomBEe skimasit BSeo"ne to thrggectifespby hphedeneqydsREYio
three tines, by merogetn, carboxylhyeiramoyl Ci+Gu-edhyb, atCbthalioalkyano,

Clerr]-C4-al kyl, ¢1-Cq4-alkoky raminGs- hnt@@Jdgyhlkﬂ )e,r N(c@e@-la&wy,)z, or
 err] - c4-3% oal X,-a @Ry Déhio; NH(C err] - yl),

N(C err]-C4-al kyl [err] or C[err] C4- al kyl t hi o; 15 phenyl or
napht hyl , which can in each case be substituted by one or nore of

the foll owi ng r agheayy:ohalaphshyl cyeanh of which ¢andbexghbstitivked by one
C err]-C4-al kyl , of] more -dEl-thel dalkgwinglraddzgls: halogen, cyano,
25 C;-C4-alkyl, C;-Cs-haloalkyl, phenoxy, C;-Csi-alkoxy,
C;-Cs-alkylthio, dioxomethylene [sic] or dioxoethylene [sic];

Cs5-Cg—-cycloalkyl, it being possible for these radicals in each
case to be substituted one or more times by: C;-Cs-alkyl,
30 C1-Cs-alkoxy;

R? is hydrogen;

35 R? and R10(which may be identical or different) are:

hydrogen, C,;-Cs-alkoxy, C1-Cs-alkylthio, N(Ci-Csq-alkyl)s;

C,-Cs-alkyl, it being possible for these radicals to be
40 substituted by halogen;

or CRY or CR!Y is linked to CR!! as indicated for Rll! to give a
5~ or 6-membered ring;

45
Rl is hydrogen, C;-Cs-alkoxy, C;-Cs-alkylthio, cyano;

o
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([ err] - C4- al koDSQ/4BA8S | - C4- hal oal koxy, C[err]-C4-al kylthio, di oxonethylene

20 [sic], NH((Jerr]-C4-alkyl), N((err]-C4-al kyl)2 or dioxoethyl ene
[sic]; C3-C[err]-cycloal kyl, it being possible for these radicals
to be substituted in each case mae or nore tines by: hal ogen, 25
a4l kynyl Caphé’*rcl 0Ly i e pofe By cor Epb TR MLS dp ench Fpss
R8 is hyérggenq‘ errqf Jr] H‘géll Ué%{éé ?f%’?(%géor different): 4
hydr ogen hal ogen, err] C4 al koxy, C[ err] - C4- hal oal koxy,

([ err] - C4- al kyl t BiOcriIVHESRE odedhabkyigh dNOChercgoGh-5 oyl p2memidired

C4- &l kyl , |
derr]- y gggl : l{’%ﬂéﬁ Qﬂcﬁn*%eﬁ 'ﬂ% gPRASER n?al; % Eﬁﬁ§€1tuted by one
K

radicals to be su
or CRO or CRlerrf glok’é?[gg gé’ycatl for 2 c]as'f"b orlgé\llgd}a 40

5- or 6- rrenberedeFﬁg‘“ethyleRFeﬁF?uP% SQE?P ?féﬂdoé’é(n“ %‘?'r]s"ééf F ko,
C[ err] - C4- hal oal RyxyN(C1-Cq-alkyY)asrr] - C4-al kyl thio, NH(( err]-C4-al kyl),
N(C[err]-C4-alkyl)[err], cyano; C[err] C4-al kyl, C2-C4-al kenyl, it
13r6| Prgrgots I@r?éégsf 8cr>m1§omensdes o% F}a eé;lr‘fjledsle%gI %nvﬁj Su%jg:t #tr?ovel p%%ggt f£épe one
13 0 rBRf’é‘?rth %Pﬁfﬁefﬁﬁ'&% ‘RP Ro YP@RFEP?P BYOGATAiddbnbher ed
al kyl ene or dnfangtemhronig heexth fiedylue, sadging Pectarby, ;yrte/chronigr two
d err] - C4- al kibingy ofgpilurendrenalhindufifdcéandy c asrebmel ovasospasms, NOr €

met hyl ene @@Hﬁébﬁﬁﬁ 1@@:h@ﬁﬂh§c§§bé¥é&>ﬁk§§lﬁnheﬁdﬂxfﬂé§es Nhh.g&lne, @5thma,

NCcer 1l - Ol aghé¥bdcieros 183" bhEM ALY Baeieré@&t%moya&% { Jrig Iﬁ”m'? X
0 as purefallure, 1ﬂ%ravascu lﬂé%guh%%1§£?%§§&%nggls a§@er an%10pfa§@ ’

are
benign prostate hyperplasia, ischemic and intoxication-induced

kidney failure or hypertension, cyclosporin-induced kidney
failure, metastasis and growth of mesenchymal tumors, cancer,
prostate cancer, contrast agent-induced kidney failure,
pancreatitis, gastrointestinal ulcers.

20

The invention further relates to combination products consisting
25 of endothelin receptor antagonists of the formula I and
inhibitors of the renin-angiotensin system. Inhibitors of the
renin-angiotensin system are renin inhibitors, angiotensin II
antagonists and, in particular, angiotensin converting enzyme
(ACE) inhibitors.
30

The combinations can be administered together in one
pharmaceutical form or temporally and spatially separate.

The factors to be taken into account in respect of dosage and
mode of administration are the same as for the corresponding
single substances.

35

These combination products are particularly suitable for treating
and preventing hypertension and its sequelae, and for treating
heart failure.

40

The invention further relates to the use of the novel compounds
for photoaffinity labeling of endothelin receptors. Particularly

45 suitable for this purpose are those compounds of the formula I
where A is azido.
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those where tgo504A48085 uent s have the foll owi ng nmeanings: 10 A is

NR7R8 or azi do; W and Z (which nay be identical or different) are:
15 nitrogen or nmethine; with the proviso that Q = nitrogen if W

and Z = net hi ne; X Is nitrogen oriR9; 20 Y - is nitrogen or
CRlerr]; ' ' e8¢ AR - AW £h e cRERYI = and
Y= @% (IR Y eRPE G s Cobblnod ot Jp8f sRORY ' 50 agiep iy
CRlerr]; 25 *and R3 (which nay be identical or different) are:

phenyl which may be substituted by one or nore of the fol |l ow ng

radi cal s: hakegeprofdiindling/sedddds [ err] - C4-hal oal kyl ,

( err]-C4- 8l koxy, phenoxy, (err]-C4-alkylthio, NH((Jerr]-C4-al kyl), 30
N(C[err]-C4-al kyl)2 or phenyl which can be substituted one or nore

times, eg. oféonedthumea Elxecy, Bfp FROUYST-CEpresginm CHOkGells were

Cl err]-C4- haenpléyed forebihdiig adtaaddegsor Clerr]-C4-al kyl thio; or

phenyl groups which are |Iinked together in orthopositions by 35 . a

di rect Iinkaﬂe, a net@ylene .ethyl ene or ethenyl ene group, an
oxygen or 1ouFEUPrang, SPLAtE® " NH or N al kyl group; R7 is hydrogen,
Cerr]-Cerr]-alkyl, (err]-Cerr]-al kenyl or C3-C8-al kynyl,
Clerr]-Cerrinal kY] o3 BeDecdphoRebRrfASHIP RO Q8111678 ! 3ok £ IDRERD

be substi tut gl gra0h SBRGOIE:Bho L L1530y NAlAISHs getal cal M OXV!,
car boxyl, amno, erl?% e OJQ/S} ,%ﬁ” -4~ a y)I thio )
Clerr] - C4-al ﬁng‘Ea 5dh P°T\F$§< CrBH o k%')_,Nmeﬁ@'r'? 2)o4 -1y pipamine
C3- ([ err] 28y dGéber\Wo. RS03PyPI4), J00hBYmE ypeniqildingand 100 pgémk- nenber ed,
cont ai ni ng oséreptdinycia (Cibcyersigman¥oantt@i8145 Aftenns dwuirs, ©bhe weldsn
atom phenoxyegé wdsvd with DS Nthd incubafédSiifthe of 058 S@dybsinyboh@gimidls i N
turn (0 be suBsliiiAf 88F 5 minutedl FRIS Wdd"¥B1160ea B rbdekDiefadidiPS: bY

hal ogen, hyd%%é% medium, and the cells were collected by centrifugation at
20 300 x g.

For membrane preparation, the cells were adjusted to a
concentration of 108 cells/ml of buffer (50 mM Tris-HCl buffer, pH
7.4) and then disintegrated with ultrasound Branson Sonifier 250,

25 40-70 seconds/constant/output [sic] 20).

Binding assays

30 For the ETp and ETp receptor-binding assay, the membranes were
suspended in incubation buffer (50 mM Tris-HCl, pH 7.4 with 5 mM
MnCl,, 40 pg/ml bacitracin and 0.2% BSA) in a concentration of
50 ng of protein per assay mixture and incubated with 25 pM
[125I]-ET; (ETa~receptor assay) or 25 pM [1251]-ET3 (ETs receptor

35 assay) in the presence and absence of test substance at 25°C. The
nonspecific binding was determined using 10-7 M ET;. After 30 min,
filtration through GF/B glass fiber filters (Whatman, England) in
a Skatron cell collector (Skatron, Lier, Norway) separated free
and bound radio ligand, and the filters were washed with ice-cold

40 Tris-HC1l buffer, pH 7.4 with 0.2% BSA. The radioactivity
collected on the filters was quantified using a Packard 2200 Ca
liquid scintillation counter.

45
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i4 negos@L48085. boxyl , cyano, ([err]-C4-al kyl, (err]-C4-hal oal kyl,
Cerr]-C4-al koxy, amno, NH(CJerr]-C4-alkyl), N(Cerr]-C4-alkyl)2, or

Clerr]-Ca-al kyl thio; 5 phenyl or naphthyl, each of which can be
Ssubstituted by one or nore of the follow ng radicals: hal ogen,
cyano, r al oal kyl , phenoxy,

Cerr]-C4-al kc?sg'ﬂj (lf i QEFXJPOTC%? é]kﬁ(%tﬁl o, di oxonethylene [sic] or

di oxoet hyl ene [SI c]; 10 = C5-C6-cycl oaI kyl, it being possible for these
radi cal s in e@alk SD rats wedghihg 18D SUBSDI qmmde @nésthetibzed tiihs by:
err]-CA-al |6.‘é\|obarb1tal, aCh ki &t AERXY lated, vagotbRikéd Y @deRed l5The

RO and Ra&r d r hydr ogen,
Gerr] - o Corg i by inly i@#‘ilﬁﬂ Riplpdie cllpcdten, )
Clerr]-C4-alkyl, it being pOSSIb|e for these radicals to be

substituted lmm bahﬂmnianimals, intxavemousr adieistratiohi oked g kGRERI r] as
I ndi cat ed forreghﬁ{:é]lﬂch Ha¥Red rlse in bRoof! pledRiFReufllch i pbsid®s folR(&r ']

i s hydrogen, 1%{118% %é_ oxy, Cerr]-C4-al kylthl 0, cyano;

Cerr]-C4-1 kK ei'ng possible for these radicals in each case

to be substltuted one or nore tinmes by hal ogen; 30 or CRlerr] forns
t oget her w t ITheRest £Rmals] raécédivad iGviehhgeetion (1 ml/kd KyWfrdeotest

al kenyl ene 1 idagoWhhad iﬁil‘nﬁeb@ﬂgfé 'éﬂl@ﬁsgi‘af?ﬂ?n of ET1l. 96 d&Armine the

qerr]-Ca- al@ﬁ agE9§ PQO 'Qh@ag aﬂ?%ghln Eﬁﬁé ressure §R" Ehe
t hyl

TN err] -xo 58 Psn&gle verE esﬂ%{ﬁﬁﬁgﬁ Ehen A spe PRSErRY ARSBRREr o

novel potenti al treatment of hypertension, pul nonary hypertension,

nyocardi al  orlaff éé&élnngHfOETCrQ%éorf AnkHESnigdHE Na pectoris,
acute/chronic 40 kidney failure, renal insufficiency, cerebral vasospasns,

cerebral ischem a, subarachnoid henorrhages, mgraine, asthnma,
at her oscl er odade eqmn@daivshﬁeﬁ eintaguri Ravirilc danyiguh weighing
0 250-350 g are pretreated with the test substances orally.

80 minutes later, the animals are anesthetized with urethane, and
the carotid artery (for measuring the blood pressure) and the
jugular vein (administration of big endothelin/endothelin 1) are

catheterized.
25

After a stabilization period, big endothelin (20 pug/kg, admin.
vol. 0.5 ml/kg) or ET1 (0.3 ug/kg, admin. vol. 0.5 ml/kg) is given
intravenously. Blood pressure and heart rate are recorded
continuously for 30 minutes. The marked and long-lasting changes
in blood pressure are calculated as the area under the curve
(AUC). To determine the antagonistic effect of the test
substances, the AUC for the animals treated with substance is
compared with the AUC for the control animals.

30

35
The novel compounds can be administered orally or parenterally

(subcutaneously, intravenously, intramuscularly,
intraperitoneally) in a conventional way. Administration can also
take place with vapors or sprays through the nasopharyngeal

40 space.

The dosage depends on the age, condition and weight of the
patient and on the mode of administration. As a rule, the daily
dose of active ingredient is from about 0.5 to 50 mg/kg of body

45 weight on oral administration and from about 0.1 to 10 mg/kg of
body weight on parenteral administration. '
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fail ure, intre@s848a85coagul ation, restenosis aft er Thnghee e1@’181‘3f=<1ben| gn
prostate hyperplasia, ischem c and intoxication-i nduc “HH 'Lll&l | ure

or hypertension, cyclosporin-induced ki dney failur

gr owt h of mesenchymal tunors,; cancer 18

15 * prost a%e¢ﬁ8€§i1c&rﬂi&hha§t ?:9%& a!dﬂ&t-lﬁégei%&”i“r‘b’ cBﬁtréHEf‘onal solid or
pancreatltls strgﬁgt esll n_aL J.Irfs e %‘ S Lenty gp H]t 1€ coag%gt es to
conbi nati on pr (3 BhTIRS effdot fiel T recep

the fornul a [takigts. “r“’rﬂﬁ“dteForg%‘Fe‘E%e ﬂréHPﬁe%ngﬁ“&tP@ﬁgFﬁré?/%t Llug f‘rﬂ’f‘%f t ors
of the r efintmaptoi crsiamss9st eprayse MhABA arminyodyced dmp coavsnhiopal
ant agoni st 5 amay,. The partiiveuliagredienis eani fior otiviey tpurposa ZyereproceEAEH)
inhibitors. 8tn cahee&armianabhama@%ﬂaaladmglm Qd toNEdddingarspe

phar maceut i cgfy i qp Qe&gmgtattyvm%%patsatw i8bance, £ factors

to betakenlntoa m ni stration

are the same 948 °ﬁt’e pc]tﬁsltégg et@l&?n%‘f‘%ﬁ%l gﬁgyégant * These
conbi nati on [Yd§efiesse SPAVERERL aﬁ%ﬁ@&rﬁéﬁ‘t’b“g dr9entsat ppploxidangs

pr event i nglhapel/penprepeldeati geseeqiaf.a8,. Sndkémrett pdati Baadevgische
failure. TEehnbDygid, Mhikbmeterldds Ftastyart he19939 .0fhé hadnioMeleration
conpounds  damsPBBEtLfidd At ¥nidhedy Hbrabh1 8P falin L8RP P 908 by
Particul arl ywﬁ%gﬁ’é' i@b&&f‘ rlhg dlt_)#gtoose are those conpounds of the

formula | I's azido ood effect of the compounds can be
shown in the foll ow ng tests 30 Receptor-b| ndi ng studies
Synthe515 Examples

Example 1:
20 Methyl 2-hydroxy-3-azido-3,3-diphenylpropionate

3.8 g (59.0 mmol) of sodium azide and 3.1 g (59.0 mmol) of
ammonium chloride were introduced into 80 ml of methanol. 5 g
(19.7 mmol) of methyl 3,3-diphenyl-2,3-epoxypropionate were added

25 to this suspension, which was then stirred at room temperature
for 48 hours. The mixture was doncentrated, water was added, and
the aqueous phase was extracted several times with ethyl acetate.
The combined organic phases were then dried over magnesium
sulfate, the solvent was distilled off, and the residue was

30 purified by chromatography. 1.2 g {4 mmol, 21% yield) of pure
product were isolated.

Melting point: 102-103°C

35
1H-NMR (200 MHz): 7.2 ppm (10 H, m), 5.1 (1 H, d4), 3.5 (3 H, s),

3.4 (1 H, 4).

Example 2:

40
Methyl 2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-azido-3,3-
diphenylpropionate

930 mg (6.7 mmol) of potassium carbonate, 1.4 g (6.7 mmol) of
4-methoxy-6-methyl-2-methylsulfonylpyrimidine and 2.0 g

(6.7 mmol) of methyl 2-hydroxy-3-azido-3,3-diphenylpropionate
were mixed in 20 ml of DMF. The mixture was stirred at 80°C for

45
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Cl oned hurman COB0/MA8E® r ecept or - expressing CHO cells were enpl oyed for
bi ndi ng studies. 35 Menbrane preparation The ETA or ET[err]

r.ecept or-expressi ng CHO cells were grown in DVEM NUT M X F12 medi um

(G bco, No. 21331-020) with 10% fetal cadf serum ( PAA Laboratories GrbH,

Linz, No. Algg, Qzﬁémcs1 E¥oali HY 2R 2l 660 DEL WiterZw85€- ﬂ?fh)owe@log U m

1 d 7
ore ol S SRS Ll SRS e
trypsi n- cont QFH? g°"‘5r F‘Bgnﬁfl‘?}’[ PEeSy o?’\{\% em?f’ége“trh‘f%s 6}“ by

neutral i zati 8r9 9 @f tah crudpupil dere Aeotated ans were| impedidtgyy reacted
centri fugai dnreherd5 300 x g.

For nmenbrane preparation, the cells were adjusted to a concentrati on of
108 cells/m _of buffer (50 mM Tris[err]HC buffer, pH 7.4) and then

di si nt egr at e§*#PH J% r asound Branson Soni fier 250, 40-70

seconds/ const ant/ out put [sic] 20). Bi ndi ng assays For the ETA and
ET[err] rece [ . L K gd3i 8

el g e B S Ry PR )
bacitracin an(J:ip I'n-a concentration of 50 [err]g of protein per

assay m xture and i ncubated with 25 pM [ 1251 ] -ET1 (ETA-receptor assay)
or 25 pM [123L.B- &Tgs (Ehmel)] of amediylr 2-(4aféthoxy-6-hBthyresence and absence
of test subs ?E‘Eﬁléinﬁ%r LhCazildit 3, 3-89PRESEI dricpiBhaek %ﬂ@&@gb@o@arﬁﬂ
usi ng 10[ e” c?rnhl Eﬁa oOLI’e‘t'ﬁyl éé athgn t%ﬁiﬁ% g' ass
flberflltle'*rsi ‘é el Skat r on,
Li er, NorwayP? %"H’Eé’ﬁ’ FPg on %?nd’dgﬁendp‘ ’é"cﬁ&qﬂel gBRara ’%Hﬁji’taﬁe PPters
wer e washed \ﬁlltlﬁ ?‘ééﬂéﬁ! @itrogen andcthpnf vikh tpﬁrpggnw the BOERSA Wahe
radi oacti vi t ptirred|drsistredtnosplexrifd pressurasatyuzom temperatiurg foPatlerel
2200 CA 20 | hgukd. saftir lcbaveDsidip walse tompletd,e Thenga i adiunf®nagafbeh Svas)
VI Vo. 20 filtered off and the solvent was distilled off. 2.9 g of crystals
were isolated and immediately reacted further.

Example 4:

25 2-(4-Methoxy-6-methyl-2-pyrimidinyloxy)-3-amino-3,3-

diphenylpropionic acid (I-375)

840 mg (2.1 mmol) of methyl 2-(4-methoxy-6-methyl-
2-pyrimidinyloxy)-3-amino-3, 3-diphenylpropionate were added to a
mixture of 6.4 ml of dioxane and 3.2 ml of 1 N potassium
hydroxide solution, and the mixture was stirred at 80°C for two
hours. Cooling, addition of water and acidification were followed
by extraction with ethyl acetate. The combined organic phases
were dried over magnesium sulfate, and the solvent was distilled:
off. The residue was stirred with ether, which allowed 190 mg
(0.5 mmol, 25% yield) of crystals to be isolated.

30

35

1H-NMR(360 MHz/DMSO/303K): 7.7 ppm (1 H, broad), 7.4 (4 H, m), 7.2
a0 (6 H, m), 5.9 1 H, broad), 5.1 (1 H, s), 3.2 (3 H, broad), 2.1 (3
H, s).

1H-NMR (360 MHz/DMSO/323 K): 7.7 PPm [sic] (1 H, broad), 7.4 (4 H,
m),72(6H,m),59(1H, s), 5.1 (1 H, s), 3.2 (3 H, s),
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Mal e SD r at sOOS04K48085250 - 300 g were anesthetized with 25 anobarbital,
artificially ventilated, vagotonized and pithed. The  carotid artery and
j-ugul ar vein were cat heti zed. In control animals, intravenous

adm nistration of 1 [err]g/kg ET1 reults in a marked rise in bl ood
pressure whi leSissts for a 30 Iengthy period. The test animals
received i.v. injection (1 m/kg) of the test conpounds 30 mn before
adm nistration of ET1. To determ ne the ET- ant agoni stic properties, the
changes in b2-epY 6Démethexy-+2-pyerididinrloxmi-Febsidrerd Scdiphenylpiapnioniose
in the contrgidnizasks) Oral testing of ET receptor. antagonists:

Mal e nornoSensi ve rats (Sprague Dawl ey, Janvier) weighing 40 250-350 g are
pretreated with the test substances orally 80 mnutes |later, the

ani mal s are hnkst Her-pzemol t9f H\eéi‘ﬂhn%‘(%dlmth%meF&méﬁ%’éY%P’fmc?‘
measuri ng t hazidedd 3pdépkenylprapdonate weljeugddad @i mixgnrai of rbk imdn off

bi g endot hel di‘rz‘:&-ﬁﬁohh& 5mil)ofANeN pot&édiine hiydeoxidd solution, ADAHE3085
17 Ater %Q éafﬁi)fké}?ra@@o @Iﬂ:ﬁ@ﬁ%@%&é 2@&@&&1, | &g ad®hNos

vol. 0.5 &P/ Shé&éé%lﬂh ﬁegé §g¥ﬂpwed 8 e§%é%§qiogg itR é{hé%@

i ntravenousl

ﬁ &5‘

for 30 ni nut'é@e lH’ﬁ kREIaHS Paﬁge?a‘g%%g’r&ﬁana%%r I'?qnﬁsbpﬂoﬁunﬁaé%ewre
are cal cul at @ed dthet seldert WaRdckisthdledr 900(mg)ch2 - Iremedy eBH¥ rielelidd
ant agoni st i cogfdmysttadk whree tisgflated.subst ances, the AUC for the aninals

treated W|th subst ance is conpared with the AUC for the control
ani mal s. 120 The. novel ounds _can be adm nistered orally or parenterally
(subcut aneou‘gﬂ/t“}%PP&GEno 4 65 Rt r anuscul arl y, intraperitoneally) in a
convent i onal ggeums A Ai gl ati on can al so take place with vapors or
sprays through the nasopharyngeal
Example 6:
20
Methyl
2-(4,6-dimethoxy-2-pyrimidinyloxy)-3-acetylamino-3, 3—d1phenyl-
propionate
25

A catalytic amount of DMAP and 1 g (2.4 mmol) of methyl
2-(4,6~dimethoxy-2-pyrimidinyloxy)-3-amino-3, 3-diphenylpropionate
were dissolved in 10 ml of pyridine. While cooling in ice,
0.26 ml (3.7 mmol) of acetyl chloride was added dropwise, and the
30 mixture was stirred at room temperature for 12 hours. Water was
added, and the mixture was extracted with ether. The combined
organic phases were dried over magnesium sulfate, and the solvent
was distilled off. The residue was mixed with ether, and the
compound starts to crystallize out after a short time (1 g,
35 2.2 mmol, 90% yield). The compound could be used further without
further purification.

Example 7:

40 2-(4,6-Dimethoxy-2-pyrimidinyloxy)-3-acetylamino-3, 3~

diphenylpropionic acid (I-174)

1 g (2.2 mmol) methyl 2-(4,6-dimethoxy-2-pyrimidinyloxy)-3-

45 acetylamino-3,3-diphenylpropionate was added to a mixture of
8.8 ml of dioxane and 4.4 ml of 1 N potassium hydroxide solution,
and the mixture was stirred at 80°C for one hour. Cooling and
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space. 15 oUsD 48088 depends on the age, condition and wei ght of the
patient and on the node of admnistration. As a rule, the daily dose of
active ingredient is fromabout 0.5 to 50 ng/kg of body wei ght on oral
admi ni stration and from about 0.1 to 10299/ kg of 20 body wei ght on

parent eral aggnt s %ter ve%c19u5ka fmiateaﬂ Qe AR é&ﬁéﬁd in
as°dl ‘iﬂtét ®

(F11m) cont g, ve é&ﬁfﬁ?lﬁ%@“c é;gﬁaﬁen g by et

(film)coate
sol utions, 25PBFH %a?&mlﬁn pPRgINic e§r ¥eF? FHICEJOVRT a

conventi onal magnegium Ta‘méfate» vand rtdhec dobyent oas fdestl.hl@d @ffpoThe beesidue
processed 5 wabt$timedéentithnethghaoratiowi tsdlaaiida 68Céi®mng qhl etmhoXyder s,

bul ki ng ageng5s f{@ﬁgr Wit b¥gstaiabl et disintegrants, flow regul ators,
pl asti ci zers, ting agents, dispersants, 30 enuIS|f|ers sol vent s,

rel ease-sl owm ng agents, antioxidants and/ or propellant gases (cf. H
Sucker et al MelPing mededti 320el21°CTechnol ogi e, Thienme-Verlag, Stuttgart,
1991). The agg% §1@pILoE forns obtained in this way nornally contain
fromO.1 11® A wei ght of active ingredient. 35 Synt hesi s Exanpl es
Exanmple 1: 40 thhyl 2- hydr oxy- 3- azi do- 3, 3- di phenyl pr opi onat e 3.8 ¢
(59.0 mvol ) Bkamplk 8w azide and 3.1 g (59.0 mmol) of anmoni um chl ori de
wer e introduced into 80 m of nmethanol. 5 g (19.7 mmol ) of methyl

3, 3-di phenyl pox pro | onat e wer.e added 45 to this suspension, which
was then stlpﬁﬁﬁyﬁt g TorinodhydremE-aycloppataneiiiditote was
concentraﬂédylﬂnybw31m§§d9dae@-dkﬂhﬁnylPFﬂElQnﬁkaaus phase was extracted
several tines with ethyl acet at e.

18 The co ned hases .wer e then dr| e

sulfate, tha. 58] 603 i B 0¥ e igpfub Slirdnae, O o STETE b, o
4-met oxy-G, -dihydro-~ H—cyciopenta— -methylsulfonylpyrimidine
and 3.0 g (10.8 mmol) of methyl 2-hydroxy-3-azido-3,3-

20 diphenylpropionate were mixed in 20 ml of DMF. The mixture was
stirred at 60°C for three hours. Cooling and addition of water
were followed by extraction with ethyl acetate. The combined
organic phases were dried over magnesium sulfate, and the solvent
was distilled off. 3.7 g (8.3 mmol, 77% yield) of crystals were

25 jsolated and were immediately reacted further.

Example 9:

30 2-(4-Methoxy-6,7~dihydro-5H~-cyclopentapyrimidin-2-yloxy)-3-azido-
3,3-diphenylpropionic acid (I-518)

3.7 g (8.3 mmol) of methyl 2-(4-methoxy-6,7-dihydro-5H-
cyclopentapyrimidin~-2-yloxy)-3-azido-3,3-diphenylpropionate were

35 added to a mixture of 33 ml of dioxane and 17 ml of 1 N potassium
hydroxide solution, and the mixture was stirred firstly at 50°C
for two hour [sic] and then at room temperature for 12 hours.
Water was added, and impurities were extracted with ether.
Acidification was then followed by extraction with ether. The

40 combined organic phases were dried over magnesium sulfate, and
the solvent was distilled off. The residue was crystallized from
ether/n-hexane, allowing 2.6 g (5 mmol, 60% yield) of crystals to
be isolated.

45 Melting point: 143-144°C
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I)uri fied by cdosowdsassphy. 1.2 g (4 mol, 21%yiel d) of—pure -—-—product
were isolated. 5 Melting point: 102- 103[err]C 1H—NNR (200 MHz) : 7 2
ppn1(10=H m, 5.1 (1 H d), 3.5 (3 H, SmwﬂHwBe

s),
: Met hyl 2-(4- rret hoxy- 6- net hyl - 2- pggi m di nyI oxy) 3 a
d| phenyl prop*E:gfealxI 4980 my (6.7 nmmol) of potassiumc
(6.7 thoxy 6- met hyl - 2- met hyl sul f onyl pyri m di ne an .
(6.7 rrm)l) of net hyl 2-hydroxy-3-azi do-3, 3-di phenyl propi onate wer e mxed
in 20 M of PBkhmpIéelowi xture was stirred at 80[err]C for 20 two hours.

Cool ing and addition of water were foll owed by extraction wth ethyl
acetate. Te conbi ned organi c phases were dri,ed over,K magnesi um sul f at e,
and the sol v&he fRLLQNiNG FPEBROWRYS werenge%axgﬁd dncpuBtmbiar e ete stheit ed
and were i nmedpmples desgriibed abdve-t her. 25 Exanpl e 3: Met hyl

2- (4- met hoxy- 6- et hyl - 2- pyri m di nyl oxy) - 3-am no- 3, 3- di phenyl propi onat e

30 2.8 ¢ 6 ne tho 6 met h

pyrimdinylo y)( Sgg%r%e&%gxg % %’F@H%%ng te avI\n/elPe'ér Ss ylﬁmpl%c
n/40 M afo A8ERakBtI¥hyl acetate, and a spatula tip of pal | adi um on
carbon was added. After the apparatus had been 35 flushed with nitrogen and

then with hydregen écll%tsoh%' Lpgpopas stirred under atnospheric pressure

at room tenperatur or three hours. After conversion was conplete, the
pal | adi um onES3rBdHn Mlas 395filtered off and the solvent was distilled off.
2.9 g of crystals were isolated and i nmedi ately reacted further. 40

45 15

2-(4—Methoxy-6,7-dihydro-SH-cyclopentapyrimidin—z-yloxy)-3-amino—
3,3-diphenylpropionic acid (I-334)

Melting point: 119-120°C
20 ESI-MS: Mt = 405

2-(4,6-Dimethoxy-2-pyrimidinyloxy)-3-methoxyacetylamino-3,3-
diphenylpropionic acid (I-535)

25
Melting point: 187-188°C

ESI-MS: M+ = 467

2-(4,6-Dimethoxy-2-pyrimidinyloxy)-3-(2,2~-dimethyl)-
30 propylcarbonylamino-3,3-diphenylpropionic [sic] acid (I-388)

Melting point: 198-199°C
1H-NMR(200 MHz): 7.5 ppm (2 H, m), 7.2 (8 H, m), 6.7 (1H, s), 6.5

35 (¥ H, s), 5.7 (1 B, s), 3.8 (6 H, s8), 2.1 (2 H, s), 1.0 (9 H, s).

2-(4,6-Dimethoxy~2-pyrimidinyloxy)-3-cyclopropylcarbonylamino-
3,3-diphenylpropionic acid (I-227)

40 Melting point: 206-207°C
ESI-MS: M+t = 463

2—(4,6-Dimethoxy—2—pyrimidinyloxy)-3-p—nitrobenzoylamino-3,3-
45 diphenylpropionic acid (I-541)

Melting point: 219-220 [sic] “ﬁﬁ%t,ﬂLT;thBLEN
. | LAGED
L_————““““‘—



Exanple 4: 0050/48085 19

2- (4- Met hoxy- 6- net hyl - 2- pyri m di nyl oxy) - 3- am no- 3, 3- di phenyl propi oni c
acid (I-375) 840 nmg (2.1 nmol) of nethyl 2-(4-methoxy-6-nethyl -
2-pyninidiny|oxy) 3-am no- 3, 3-di phenyl ppgpi onate were added to a m xture
of 6.4 mM ofg ngpaldgd, 2 m of 1 N potassium - hydroxi de solution, and
the m xture mas irred a 80[err]C for two 10 hours. Cooling, addition of
wat er and aC|d|f|cat|on were foll owed by extraction with ethyl acetate.
The conbi nedThe gesnmpoundas 2isted it Tablecll carebenpgeparedn it laf 8imilamndrayhe
sol vent was gksgglaéggrlbegfin gﬂgadaggkgye?aggi stirred with ether, which

all owed 19 ngy nmol , 25% yi el d) crystals to be isolated. 15
[err] H NVR(360 NPE/EWBCYSOSK) 7.7 ppm (1 H, broad), 7.4 (4 H m, 7.2

(6 H m, 5.9 1H broad), 5.1 (1 H s), 3.2 (3 H broad), 2.1 (3 H s).
20 1H NWVR (360 MHz/DVBQ 323 K): 7.7 PPm[sic] (1 H broad), 7.4 (4 H

m, 7.2 (6 H mM, 59 (1 H s), 51 (1 H s), 3.2 (3 H s), 2.1 (3 H,
s). Preparation of 3-hydro-2-hydroxy-2-nethyl-1H 25

cycl opent &l | phenant hr ene 8.83 m of a 3 Msolution of methyl magnesi um
brom de in diethyl ether (26.49 mvl) were added drqmese.unde-—*"’“

protective gas to a suspension of 5.00 g of 2, 3-di hydro-2-oxo0-1H mmd
cycl opentall] phenanthrene (21.19 mmol) in 20 m of dlethytmﬁﬂhaﬁﬁj”“\

refluxing for 3 hours, the product was hydrol yzed by carl
10 M of 2 N hydrochloric acid. Extracting the m xture t
di et hyl etH®er, shaking the organic phase with saturated solutlon

saturated NaHCO3 solution 35 and a little water, drying over Na2SO4 and
evaporating the solution gave a colorless solid.

20
25
30
35
40

45




[err]H
6-8

1- 3,

4,5

Posi tion

248 me (33 %

126. 71 125. 83

CH3 10
12% shift

Merr]:

[err]

Intensity
2

600 MHz):

Mul tiplicity
m

NVR ( CDCL3,

GO L G,

8.68-8.70

20
shift

OH

(@]
<t
o))
7 1)
N SN-D HO 1Ayg-o N -HNOD-1Au1g 1&usyq HO0D -1
N SNO-D HO €10-0 N EN 1Ausyq HOOD T1-1
N m:-o HO SNO-O N EN 1Ausyg-ap-p HOQD 01-1
N SN-D N 1Ayg-o N EN [Auayg-4-p HOO0D 6-1
N < 9O-D N SN-D N EN 1Ausyd-d-p HOO0D 8-
N SN-D|. HO SN-O N EN 1fusyq-1o-+ HOOD L1
NHD N SN-D SNO-D N| -HNOOD-ZHD-1Ausyqd-sWO-1d-+'c 1Auoyq HOO0D 9-1
oo o} SNO0-D SN-D N N| -~HNOO-ZHD-[Ausyd-sNO-1d-p'E [Kuayd HOO0D S-1
NN SN-D N Kyg-o HD EN 1Ausyq-J- HOO0D -1
o ” zwmb N IN-D HO EN lAusayg-J-y HOOD €1
< » W=D N SNO0-D HD ~HNODE1D [Auayqg HO0D Z-1
NN SN N SN-D HO -HNOOED [Ausyq HOO0D 1-1
Z ~ X _ .
~ 0 X M \4 o ‘i d ON
0
o) o)
-] Eal— |
.._a.. I
ﬁ NS —
| Mﬁﬂﬂﬂgu 94 ¥
| = | |
¥ Sa— /
— |
0O ——
___m m" < zd
i <
_M g M N I e1qes
| o @)
® 25
o .
aNmM
oOM—N
N~ © —
N~ 0O~ao
o . AN O
MNO) - .. O
N O O
. .undqum .
NN O - —

REPLACED

IS SHEET HAS BEEN

|




|5repar ation g&@&éﬁ% hyl cycl opent a[ | ] phenant hrene 25 4 56 of
3- hydr o- 2- hy - 2" hyl - 1H- cycl opent a[ | ] phenant hr ene 1sS @emﬁeblaced
were dehydrated by heating for one hour with 0.25 g on|

O

aci d ;,monohydrate in 300 ml of toluene with a wat er
bl ue sol ution changed to a reddish col or®5 after dil utlon W th d| e

ether. The resulting solution was 30 shaken with saturated sodi um
bi carbonate doljtyop, |dripd dvef g ij-w[n ;u!LEe'ge gEd:g aTo afjed. This
gave a beige Fsiape ¢z | ahijehzpuld | Bz |4 |2¢0h% F o1zl Eql&Edi on
t hrough a gl 4sq ffi flildd wmfhlfltagh isi]italgdl {(pet|oledmjetiher: et hyl
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nit rogen OI’

met hi ne

W and Z (which may be #ddentt+cal -
vmth the prowso that Q—

nitrogen if Wand Z = nethin SB¢en

Y is.nitrogen or CRlerr]; Q |5491|trogen or%

proviso that X = CR9 and Y = CRlerr] if Q—nlt

51 R2 and _R3 i\/\/mch may be identical or different

phenyl or napﬁ‘ﬁq‘m e dhsubstituted or substituted, or phenyl
or naphthyl which are |linked together in ortho . positions by a
direct |inka t :?:ﬂ?g roup,
oxygen or sul ce%t@%@ﬂé; asured by thE\l-tqu'Itnlg'eLP&grou 10
derr]-C6-cycTOarrRyF %‘(ﬁ) OFt §hE CHPPMDSSt ﬂ‘tlﬁt’pe e R7 is
hydrogen, Clerr]-Clerr]-alkyl, C3-Clerr]-al kenyl, CB d err]-al kynyl,
derr]-C5-al kylec aebanyh, atd owAgiROSEIY @.for these radicals 15

to be unsubstituted or

10 Table 2

substi t ut ed;

Receptor binding data (Xj values)

15 Compound ETy [nM/1] ETs [nM/1]
I-174 83 >7000
I-227 225 2800
I-334 600 6400

20 |1-354 50 >6400
I-375 300 7300
I-388 1000 7000
I-518 14 460

25 I-535 35 7000
I-541 1000 >7000
I-542 60 2200

30

35

40

45
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phenyl or napbs0yago8Bsubstituted or substituted; unsubsti tuted
or substituted C3-Cferr]-cycloal kyl; 20 or R7 is linked to R err]
via 4 or 5 CH2 groups to give a 5- or 6-nenbered ring;

R[errg is hydrogen, Cferr]-C4-alkyl; 25 or Rerr] is linked to
R7 via 4 or 5 CH2 groups to give a 5- or 6- rrenbered ring;

RO and Rerr](which may i dentical or different) are:

hydr ogen, hafexsdn B- anem]a@ﬁaakest?cazds[wﬁ]mcqcm%lwe%yvesr their
C3- C6- al kenypreparatlofibamt Kigey lasxgnde¥herliln Céceptyr tantagonists
Cerr]-C4-al kyl carbonyl, C[err]-C4-al koxycarbonyl, hydroxyl, NH2,

NH(C[ err] - 84- altéc) N(Clerr]-C4-al kyl)2 35 Cerr]-C4-al kyl,
C2- C4- al ken ¢4- al kynyl, it being possi bl e for these
radi cals to be unsubstituted or substituted; 40 _or
CR9 or CRIO ¢Sridxyhed &81@%&%41&%5”& Gl dobRbPYV 1 O grve a
5- or 6-nenbered ring, Rl err] 1s hydrogen, hal ogen,
Clerr]-C4-al koxy, Cerr]-C4-hal gal koxy, 45 . C3- C6- al kenyl oxy,
C3- C6- al k¥@yl oxy, Cerr]-C4-al kylthio, C err]-C4-al kyl car bonyl ,
Cl err] - C4-al koxycarbonyl, NH(C err]-C4-al ky
52 N(Cerr]- C4 hi—k'yT)TeeH]'— xyI Q car boxyl, cyano, am no,
R3 R1!
15

where the substituents have the meanings explained in the
description are used as endothelin receptor antagonists.

NI

45




er capt o; 0050/48085 (Jerr]-C4-al kyl, C2-C4-al kenyl, C2-C4-al kynyl, it

bei ng possi bl e for these raeH—e&I—s——t—-&-%e—&nsubsti tuted or
substltu‘eed -~ or CRerr] f th CRO or CRlerr] a
5- or. 6-nmenbered 10 al kyl ene or ‘l iﬁh ich may
unsuHsti tuted or substi tute each case one or
nor e nmet hyl ene groups may be repI aced by oxygen, sulfur, -NH
or -N(C[err]- Wﬂ‘&la@}‘!) 15 and the pysiologically tolerated
salts, and the possible enanti omeri cal | y pure and
di ast ereoi so ricg I YmRHb . f.Or 6. . The ,use o% B- am no
or B-azido lg.?bOX¥|ﬂl C agl dOJ&&ﬂ;&d&gaa@o%m ac&?a‘?%’d’qtﬁ Ve 8F k1 £ or
treati ng di seases": ormula §  The yse of conpounds | as clainmed in claim?2 as
endot hel i n recept or ant agogl sts. 25 4. The use of a B-ami no or
B- azi do carboxylic acid derivati R | as claimed in claim1 for
produci ng drugs for treating I di seases WH—XM’lI ch el evated endot helin
| evel s occur. 30 5. The uge of _igﬁam B-gzi do car boxylic acid
derivativel® as clainmed i tr Iim1 for Yeeatl ng chronic heart
failure, restenosi s, high'bl o d pr essu?e pul nonary hypertension,
acut e/ chronic kidney failure, ceR&br®! ischemnia, benign prostate
hyper pl asi a and prostate cancer. 35 6. The use of a B-ami no and B-azido
carboxylic acid derivative | as claimed in claim1 in conbination
with: inhibitors of the reni n-angi otensin system such as renin
i nhi bit or s15 whegegROt EhdietrrEodat Bejorll ©rsaaguoup n- particul ar,
angi ot ensi n 40 converting enzyme (ACE) inhibitors; m xed ACE/ neut r al
endopepti dase (NEP) inhibitors; B bl(l-'lbcker S.
. ]
C—R
20
where R has the following meaning:
a) a radical OR4, where Rf is:

25 hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal or a physiologically tolerated
organic ammonium ion;

30 C3-Cg-cycloalkyl, C;-Cg-alkyl, unsubstituted or
substituted,

CHz~-phenyl, unsubstituted or substituted,

35 C3-Cg-alkenyl or a C3-Cg-alkynyl, unsubstituted or
substituted, or
phenyl, unsubstituted or substituted,

40

b) a 5-membered heteroaromatic system linked via a nitrogen
atom,

c) a group This Sheet Has Been Replac

- HIIIIH TIE
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7? A drug for005044808% or oral, parenteral or intraperenteral [ sic]

adm ni stration conprising per single dose, besides conventional
pharmaceutical auxiliaries, at |east one car boxyl-i-€-aei-d -derivative
I as clained in claiml. 53 2 8. A conpound I
[err]" 10 where the radicals Rerr], R, R3 and A htﬁ u } @H‘
stated in claiml. 9. The use of m:{)ounds of the'y Ms. =
[err] 20 where the radicals Rerr], RP,™R3 and A have the neani ngs
st at ed inclaiml, as quyL¢ngppLEL1§L_Lq#5synthe3|2|ng endot hel i n
receptor antagonists. 25 P

5

where k can assume the values 0, 1 and 2, p the values 1,
2, 3 and 4, and RS is

Ci1-C4-alkyl, Ci3-Cg-cycloalkyl, C3;-Cg-alkenyl, C3-Cg-alkynyl

10
or unsubstituted or substituted phenyl,
d) a radical
15 ﬁ
—NH——ﬁ—~ R®
0

20
where R6 is:

C1~-Cs-alkyl, C3-Cg-alkenyl, Cs3-Cg-alkynyl,

25 C3-Cg-cycloalkyl, it being possible for these radicals to
carry a C;-C4-alkoxy, C;-Cs-alkylthio and/or a phenyl
radical;

Ci1-Cs-haloalkyl or phenyl, unsubstituted or substituted.

30

A is NR7R® or azido;
W and Z (which may be identical or different) are:

35 . . . .
nitrogen or methine; with the proviso that Q = nitrogen
if W and Z = methine;

X is nitrogen or CRY;
40
b4 is nitrogen or CR10;
Q is nitrogen or CR!!; with the proviso that X = CR? and Y =
45 CRI10 if Q = nitrogen;
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10. A struct L0@50748088nt of the fornula - [err] the
radicals R err], R2, R3 and A have the neanings stated r! ”"I"c" E{ﬁ”lﬁi
stzructural elenent in an endothelin receptor antago 45
BASF Aktiengesellschaft 54 ~ Novel g[err]-am no and

[err ] azi docar boxd i ¢ agiyd ?ﬁﬁw@g«ag,% 1881 dscaP ofPRERELALANG U3 as

endot hel i n receptor ant agoni' sts [0)'4Y] aci
deri vatlves of the formula I
phenyl or naphthyl, unsubstituted or substituted, or

phenyl or naphthyl which are linked together in ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SO,, NH
or N-alkyl group,

10
Cs-Cg-cycloalkyl, unsubstituted or substituted;

R? is hydrogen, C;~Cg-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl,
Ci;-Cs-alkylcarbonyl, it being possible for these radicals
15 to be unsubstituted or substituted;

phenyl or naphthyl, unsubstituted or substituted;
unsubstituted or substituted C;-Cg-cycloalkyl;

20 or R? is linked to R® via 4 or 5 CH, groups to give a 5-
or 6-membered ring;

R® is hydrogen, C;-Cs-alkyl;

25 or R® is linked to R? via 4 or 5 CH; groups to give a 5-

or 6-membered ring;

R® and R!%(which may identical or different) are:

30 _
hydrogen, halogen, C;-Cs-alkoxy, C;-C;-haloalkoxy,
C3-C¢-alkenyloxy, C3;-C¢-alkynyloxy, Cl-C;-alkylthio,
Ci1-C4-alkylcarbonyl, C;-Cs-alkoxycarbonyl, hydroxyl, NHj,
NH(C;~-Cy-alkyl), N(C;-Csq-alkyl),

35
Ci1-Cs-alkyl, Cy~C4-alkenyl, C,-Cy-alkynyl, it being
possible for these radicals to be unsubstituted or
substituted;

40 or CRY or CR10 ig linked to CR!! as indicated below to

give a 5- or 6-membered ring,

Rl is hydrogen, halogen, C1-C4-alkoxy, CI—C4—haloalkoxy;
45 C3-Cg-alkenyloxy, Ca-Cg-alkynyloxy, C;-Cs-alkylthio,
C1-C4-alkylcarbonyl, C;-Cs-alkoxycarbonyl, NH(C;-Cs-alkyl),

This Sheet Has Been Rep
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4
N(C;-C4-alkyl)2, hydroxyl, carboxyl, cyano, amino,
mercapto;

C;-C4-alkyl, Cp-Cy-alkenyl, C-Cy-alkynyl, it being
possible for these radicals to be unsubstituted or
substituted;

or CR1! forms together with CRY or CR10 a 5- or 6-membered
alkylene or alkenylene ring which may unsubstituted or
substituted, and in which in each case one or more
methylene groups may be replaced by oxygen, sulfur, -NH
or -N(C;-Cs-alkyl);

and the pysiologically tolerated salts, and the possible
enantiomerically pure and diastereoisomerically pure
forms.

The use of a B-amino or B-azido carboxylic acid derivative as
claimed in claim 1 for treating diseases.

The use of compounds I as claimed in claim 2 as endothelin
receptor antagonists.

The use of a B-amino or B-azido carboxylic acid derivative I
as claimed in claim 1 for producing drugs for treating
diseases in which elevated endothelin levels occur.

The use of a B-amino or B-azido carboxylic acid derivative I
as claimed in claim 1 for treating chronic heart failure,
restenosis, high blood pressure, pulmonary hypertension,
acute/chronic kidney failure, cerebral ischemia, benign
prostate hyperplasia and prostate cancer.

The use of a B-amino and B-azido carboxylic acid derivative I
as claimed in claim 1 in combination with: inhibitors of the
renin-angiotensin system such as renin inhibitors,
angiotensin II antagonists and, in particular, angiotensin
converting enzyme (ACE) inhibitors; mixed ACE/neutral
endopeptidase (NEP) inhibitors; B blockers.

A drug formulation for oral, parenteral or intraperenteral
[sic] administration comprising per single dose, besides
conventional pharmaceutical auxiliaries, at least one
carboxylic acid derivative I as claimed in claim 1.
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5
8. A compound of the formula II
R2
5 A—C—CH—OH
R3 RI!

where the radicals R!, R?, R2® and A have the meanings stated

10
in claim 1.

9. The use of compounds of the formula II,

R2
15 l
A—C—CHE—OH
'R3 R!
20
where the radicals R!, R?, R3 and A have the meanings stated
in claim 1, as starting material for synthesizing endothelin
receptor antagonists.
25 .
10. A structural fragment of the formula
R2
| &
5 At
R3 RI1
35 where the radicals R!, R2, R3 and A have the meanings stated
in claim 1, as structural element in an endothelin receptor

antagonist.

40
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