0050/ 48572 0050/485%@/el heterocyclically substituted a-hydroxycarboxylic
acid derivatives, their preparation and use as endothelin receptor
antagoni sts 5 The present invention relates to novel carboxylic acid
derivatives, their preparation and use. 10 Endothelin is a peptide
constructed from 21 am no acids, which is synt hesi zed and rel eased by
vascul ar endot hel i um Endot helin exists in three isofornms, ET-1, ET-2
and ET-3. | WOVR: hefisroryRically gubstihuendo-hydrgryeapoxyddirgaai®s one or
al | i sof or nelegfivatiwasdotthelir rprepadethehi and s1se pet endottwsldoonsteptador and
has a 15 st aamggeifssd on the vascular tone. It is known that this
vasoconstrd ction i s caused by the binding of endothelin to its recept or
(Nature, 332 (1988), 411-415; FEBS Letters, 231 (1988), 440- 444 and

Bi ochem Bi JpRyBrefen: imyaption redatesobw)nowsdgcaybyxylio@cidcer eased or
abnor mal r eldexgeavivamddheir i preaparsgdon andtuseg vascul ar contraction in
peri pheral, renal and cerebral bIood vessel s, mhich can lead to

di seases. ture e‘{’lr'dOtE |n|S|n ol ved in . a

nunber of14i"& gggg%imrﬁgsg pep‘f”n%ﬁ L?&@s%ﬁ Segd &rem, % afpgE arghigh is
infarct, pul¥BhBesizes Rpgeretensash bYRH?ﬁ%l‘HePrs es’ﬁﬁﬂ%%@m-c@ﬁléﬁ'ﬁh?hn
vasospasns, exisbitein thrigenigofpmsst Elel hyERr2 roghBT-2t Hor ¢hel Eobbowingast hnma
and prost at @ext, Caaisthel inVase Uter Nbdlgﬁﬁlds()@he%flgﬁp)xso%@}ms Jof Am Med.
é; Z Ogll gt8 % e?ggtﬁ%l.iﬁm Enag@ﬁ;}ﬁ"ﬁtlgg ﬁéé%%tlmlggégég\&?w %ﬁb?g 66 at 195’2;’
373, Str 9 982 t ture % E é@ft kn b

Cardiol . 277 f@g% StIASLAon hn GAUSSSs BY r b 969t end%fé‘?hﬁla'f%r’é‘s

Medi ci ne 1 (‘f998'$°r gAimture, —%t(]lgéés),tr @hb‘%o?ﬁ@ﬁﬂ@ﬂ@?@pt 231s(H88es,
ET[err] and4EVFé44|andeBdptbem, Biophys. Res. Commun., 154 (1988), 868-875).

20 Increased or abnormal release of endothelin causes a lasting
vascular contraction in peripheral, renal and cerebral blood
vessels, which can lead to diseases. As reported in the
literature, endothelin is involved in a number of diseases. These
include: hypertension, acute myocardial infarct, pulmonary

25 hypertension, 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

30 66 (1994), 373, Stroke 25 (1994), 904, Nature 365 (1993), 759, J.
Mol. Cell. Cardiol. 27 (1995), A234; Cancer Research 56 (19%96),
663, Nature Medicine 1 (1995), 944).

At least two endothelin receptor subtypes, ET, and ETp receptors,
have at present 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 antagonize physiological effects of endothelin and

therefore be useful pharmaceuticals.
40

35

It is an object of the present invention to provide endothelin
receptor antagonists which bind to the ET, and/or the ETg
receptor.

45



5.have at poeseM8$E2n described in the literature (Nature 348 (1990),
730, Nature 348 (1990), 732). Accordingly, substances whi ch inhibit the
bi.ndi ng of endothelin to one or both receptors shoul d ant agoni ze
physi ol ogi cal effects of endothelin ang therefore be useful
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have found that this object is achieved by heterocyclically substltuted
a- hydroxycarboxylic acid derivatives of the formula I J[err]
Rlerr] besng tetrazole or ag®roup [err]

where R has the foll ow ng mkanimgs: a radical OR[err], where R err]
i s A"'C"‘C“"O"*(

R3

10 .
R! being tetrazole or a group

0
H
15 C—R
where R has the following meanings: \

a) a radical OR5, where RS is:

20
hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal, a physiologically tolerable organic
ammonium ion such as tertiary C;-Cs-alkylammonium or the
25 ammonium ion;

C3-Cg-cycloalkyl, C;-Cg-alkyl, CH,-phenyl, which can be
substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl, hydroxyl,

30 C1-C4-alkoxy, mercapto, C;-Cs-alkylthio, amino,
NH(C;~C4-alkyl), N(C;-Cy-alkyl)a;

a Ci;~Cg-alkenyl or a C3-Cg-alkynyl group, it being possible for
these groups for their part to carry one to five halogen
35 atoms;

R5 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;-Cs4-alkyl, C;-Cs-haloalkyl, hydroxyl,
C,~Cy~alkoxy, mercapto, C;-Cs;-alkylthio, amino,

NH(C1-Cs-alkyl), N(C;-Cy-alkyl)s.

40

45



20" - O00ED/AARET2 t he cation of an alkali netal, the cation of an

al kaline earth netal, a physiologically tolerable organic anmoni um
ion such as tertiary CJerr]-(err]-al kyl ammoni um or the 25 anmoni um
ion; C[err] Clerr]-cycloal kyl ,3Cferr]-Clerr]-al kyI

CH err]-phe ‘M3' ﬁgmﬁéfbéj%ﬁt roarom HIQSEE.&H&& qul%y ﬂ?t %/el L ?:]oogl fs<€$‘h

followng ra |ca
Cerr]-err]-hd% §V§§?lylrfyc§’|y5§g ‘0 mlda@fﬁf 191 Ff‘° koxpicheraBpt o,
Cerr]-derr]-alSF¥nPRe AmtHe, alogen ALRME € @F rqnecPer EVo fkfhjalkyl or

N(Cl err]-d err] -omekgr)two C1-Cs-alkoxy @famps].- Clerr]-al kenyl or a

Cerr]-Ce&r]-al kynyl group, it being possible for t hese groups for
their part tcg carr, one to five hal ogen 35 at ons; R5 can
furthernore e ﬁ% radi cal which can carry one to five hal ogen
atons and/ or one to three of the follow ng radi cal s: nitro, cyano,

Cerr]-Cerr]-alkyl, Cerr]-Cerr]-hal oal kyl, hydroxyl, 40
Cerr]-Cerr]-al koxy, mnercapto, C[err] err] aIkyIthro am no,

NH(Cerr]l@ferr]-alkyl), N(Cerr]- C[err” *al kyl)[err]. 45

0050/ 48572 —O0— (CH,), — 8 —RS 3 b) a 5-nenbered
het eroaromatic |inked via a nrtroggn atom such as pyrrolyl,
pyrazolyl, imdazolyl or triazolyl, which can carry one or two
hal ogen atons, or one or tvvo C[err] Cerr]-alkyl or one or two

Cerr]- C[err] aleﬁQ%X R &4 assume the )vaa.Lu%s bjp 1l or 2, p the values 1, 2, 3
or 4 and Rf is

C1-C4-alkyl, C3-Csg-cycloalkyl, C3;-Cg-alkenyl, C3-Cg-alkynyl or

phenyl, which can be mono- to trisubstituted by: halogen,
20 nitro, cyano, C;-C4-alkyl, hydroxyl, C;-C4-alkoxy,

C1-C4-alkylthio, amino, NH(C;-Cs-alkyl),

N(C;~-Cs-alkyl),, mercapto.

d) a radical

25
o
—N—S—R’
30 S
o}
where R7 is:
35
C1-C4-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl, C3-Cg-cycloalkyl, it
being possible for these radicals to carry a C1-C4~-alkoxy,
C1-C4-alkylthio and/or a phenyl radical as mentioned under c);
40

Ci1-C4-haloalkyl or phenyl, which can be substituted as
mentioned under c).

The other substituents have the follow:r.ng meanings:

45 T
A is NR8RY, azido, OR10, SR10 or C1~-Cs~-alkyl.



['ei’r'] Qa50/485M%re k can assune the values 0, 1 or 2, p the values 1,

2, 3 or 4 and R6 is Cerr]-Cerr]-alkyl,
(err]-Cerr]-cycloalkyl, Cferr]-Cferr]-alkenyl, (err]-(err]-alkynyl or
phenyl, which can be nono- to trisubstiguted by: haI ogen, 20 nitro,

cyano, qerr)i:al%x ggwsuﬂ%@ro " o,@[ 1rzl L& hl?a %gz,%o that if X =

- err

CN:E(CE:{re]rrﬂarerr] h[eglrg] W%eélp% ?a‘dl cal 25

[err] where R7 is: C[err] C err]-alkyl, _
Clerr]-Cerrg- a|1|"s9'a>)&Egeﬁ;[ e 1full, eéﬁi3' abkynl , widie il GEk6¢{ds Cﬁh‘&ltoikkyl It

being posssble f dHygelese £ uciab? ‘EI Cagfn & g%;]] err]-al koxy,

Cerr]-Cerr]-alkylthio an enyl “radi‘cal “as ‘mentioned under c); 10
Cerr]-Cerr]-hal oal kyl or phenyl WhICh can be substituted as

ment i oned urRfer amd R3 (whiBihe cahhbe Ridmtichlent dilfreeehby: f ol | owi ng

nmeani ngs:

10 are phenyl or naphthyl, which can be substituted by one or
more of the following radicals: halogen, nitro, cyano,
hydroxyl, mercapto, C;~Cs-alkyl, C,-Cs~alkenyl, C2-Cs-alkynyl,
C1-C4-haloalkyl, C;-~Cs-alkoxy, phenoxy, C;-C4-haloalkoxy,
C1-C4-alkylthio, amino, NH(C;-Cy-alkyl), N(C;-Cy~alkyl); or

15 phenyl, which can be mono- or polysubstituted, e.g. mono- to
trisubstituted, by halogen, nitro, cyano, C;-C4-alkyl,
Ci1-C4-haloalkyl, C;-Cz-alkoxy, C;-Cs-haloalkoxy or
C;-C4-alkylthio; or

20 phenyl or naphthyl, which are connected to one another in the
ortho-position via a direct bond, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an 802, NH or
N(C;~Cs-alkyl) group;

25 Cs-Cg-cycloalkyl, it being possible for these radicals in each
case to be mono- or polysubstituted by: halogen, hydroxyl,
mercapto, carboxyl, nitro, cyano, C;-C;-alkyl, C;-C4-alkenyl,
C2-C4~alkynyl, C;-Cy-alkoxy, C;-Cg-alkylthio, C,~C4-haloalkoxy.

30

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

are hydrogen, halogen, C;-Cs-alkoxy, C;-C4-haloalkoxy,
C3-Cg-alkenyloxy, Ci3-Ce¢-alkynyloxy, C;-Cs-alkylthio,

35 C1-C4-alkylcarbonyl, C;-Cs;-alkoxycarbonyl, hydroxyl, NH,,
NH(C;-Cy-alkyl), N(C;-Cy-alkyl),

C1-C4-alkyl, C,-Cy-alkenyl, Cp-Cg4-alkynyl, it being possible
for these radicals to be substituted by halogen, hydroxyl,
40 mercapto, carboxyl, cyano;

or CR4, together with CR11, forms a 5- or 6-membered alkylene
or alkenylene ring which can be unsubstituted or substituted,
and in which in each case -one or more methylene groups can be

45 replaced by oxygen, sulfur, -NH or -N(C;-Csz-alkyl).



45 © A i DOFWMB5ZZi do, ORlerr], SRlerr] or (err]-Clerr]-alkyl.

4 X is oxygen, sulfur, CRlerr] or NRlerr]; with the proviso that if X
= - CRlerr], then Y = oxygen or sulfur or NRferr]. Y |s
oxygen, sul fur, CR[err] or NR[err] Wty the proviso that if Y =

xygen or s fur , |ch can
geylgdentlca:.ﬂs gl ? 5'] Cl -Ql%%;l‘ g;;gﬁ‘éj%kfn%l O;Ip tﬁ'lalﬁgﬂ?im can be
substituted by &A@ 50? arbonyly o 1%P§iNg POE R F Fadhe ¢ sFadigadgein
nitro, cyano, each ca?ﬁ/cﬁ% | MORRT QHHPGLlyYepksitutes, py: dradagen,
C2- C4- al kenyl , Gydoaxgl kywericapto, carbo@yd;r hitfes ramihel oayadnd,,
Cerr]-der]- aldiw&ambfﬁpmrc@[aﬂkéhy%ﬁw]cahei-%akkﬁyoxy,
Cerr]-Cerr]- a'dﬁ¥¢[~@l9ylﬁﬂd”‘° Ag (—ﬁ:ﬁféillkoqlrer szvl):ql £Mtdxycarbon 1,

1l

N(C[err]-Cer r] @l &QL Ak {éJr %rn kyl, R{}ﬁ%gu%%t ?- aﬁ{)@'ﬁa‘r% nﬁzm tro,

| ysubstituted
Ega%z Jerr]- C[cér?ﬁ' Flkyf' phen°§¥e??]9r§“éf r']lT'u %gkppssn.b e for the
Jerr]-Jerr]- a@gg,}yrag%qlﬂ mep*é;tpt}eqleﬁogafckg;@ part to be mono- or
Clerr]-d¥r] - alpeylyshbstitmted, 26.9. mgnoenyb trisvisittibyted Wby hadbgen,
connected to onaydrekyES netcabeo, carbonyrtHﬂtﬂQ,SlctylaﬁB Ve Acg-digyact bond, a

rethyl ene. e} hy|C§£@4-ﬁéloalky1 \EidearkaR S 0@{)&, lgga%séﬁ %3( it ur atom
err
(():{eﬂ]] Cerr]- cycl(oél%lalkﬁ)be dp%)ss(,ilkﬁ'lé 1‘0‘(’*h et yifhige

case to be nmono- or pol ysubstituted by: hal ogen, hydroxyl,

mer capt 0, % ar boxpenyDi 6 maphyagd, wHiH inCheeh |catlekvhn B2-SHsdlikaRYd . by
C2- CA-al kynyl, Gher b1 -hd: e @h&O¥Y21WiBE" Ladl &i1d: RLKYLENT Kitro, cyano,
Jerr]-Jerr]- h%&;ﬂ@b%{;’f}’ ‘amino, C;-C4-alkyl, C;-C4-haloalkyl,

C1-C4-alkoxy, C;-Cg-haloalkoxy, phenoxy, C;-Cs-alkylthio,
NH(C;-C4-alkyl), N(C;-C4-alkyl),, dioxomethylene or
dioxoethylene;

20

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;-Cy~alkyl, C,-Cs;-alkenyl,
C2-C4-alkynyl, C;~C4-alkoxy, C;-Cy-alkylthio, C;-Cs-haloalkoxy;

25

or R®, together with RY9, forms a C3-Cy-alkylene chain closed
to give a ring, which can be mono- or polysubstituted by
30 C1-C4~alkyl, C;-Cyg-alkylthio, C1-C4~-alkoxy, C;-Cys-haloalkyl,
C1-C4-haloalkoxy, and in which an alkylene group can be
replaced by oxygen or sulfur, such as -(CHjz)4-, -{(CHz)5-,
-(CH2)6-, ~(CH2)7-, —(CH2)2~0-(CHz)2-, ~-(CH2)2-S-(CH3)2-.

35 R? is hydrogen, C;-Cs-alkyl;
or R® is as indicated under R® linked with R® to give a ring.

40 R10 is 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;-C4-alkoxy, C3-Cg-alkenyloxy,
C3~Cgs-alkynyloxy, C;~C4-alkylthio, Ci-Cs-haloalkoxy,

45 C1-C4-alkoxycarbonyl, C3-Cg~alkylcarbonylalkyl, carboxamide,
CONH(C;~C4~alkyl), CON(C;~Cs-alkyl),, CONRISRIS,
NH(C;~-Cs-alkyl), N(C;-Cy-alkyl),, C3-Cg-cycloalkyl,
heterocaryloxy or heteroaryl, which is five- or six-membered,



30 ° R errposard8®farr] (which can be identical or different):

are hydrogen, halogen, (Jerr]-([err]-al koxy, (Jerr]-{err]-hal oal koxy,
C3- C6- al kenyl oxy, C3-C6-al kynyloxy, Cerr]-Cerr]-al kylthio, 35
Cerr]-Cerr]-alkyl carbonyl C[err] Cl grr]-al koxycarbonyl, hydroxyl, NH2,

NGl er ]Gl o1 gl dog DAL 65 ehcRiLeGhdy bbbRE hnaor: o auasux
o hesetr ol 2o 9%%3 guﬁé‘ffn ' o5 sge%f b %”%eﬁnar%%a{jl%qi 2% Iéi;ercapto

carboxyl, cyano®f¥l radicals pentipnedy L crheiir; RAER FF Pe FOPRE ¥ 5- or
6- menber ed al kypehgsubstituted; exldecmphencte itrgsubbt thtutad heyuhalegsnt ut ed
or substi But ed, hydroxyl, aeticaptayhicalrbbrykaalltxaseepamo 0rC;RO{-alkelhyl ene

groups can be ¢,-c,-alk2Rla2868yDy Rlxyg@ln-c.;-ﬁiﬂlfoﬁﬂ.kgl\"'d: 1Qts-alkoxy,

-N(Cerr]- C[err k - dr, Ne . _
Cerr]-Cerr]-a E A oal &F noaI Eﬁkyf dc3‘r %gy bﬁ%e C‘f alkyl)z,
Cerr]-Cerr]- aP%’f' oﬁfrT ﬁ%ﬁ}ﬁ‘é’ ‘possi bl e for these radlcals I n
each case to be nono- or polysubstituted by: hal ogen, hydr oxyl ,
ner capt o,10car boyxényNidr @a aahﬁp,, whi8A0in dach caSkeésd -Be @ubktatieey by

|
g[[gH g[:”} Z ﬁél t%} er rlll;c C el_(r?i b g £ Béaqulo hllogen’ nitro, cyano’
Clerr]-Clerr]-a 1mha dlet,h,@l XFk AGT-G gl’kyl

NH(CJerr]-Jerrf2 4RM3°aWerPl}e‘a"(¥wr F1%ﬁ4k? H{C1-C4-alkyl

d err]-d err] - c¥¢Codakplky bhendioxometdivdepe, ortdimq‘aghpbsrsebl e for the
aryl radil®als nmentioned for their part to be nono- or

polysubstltuted to tri ubstltute

hydroxyl, nercaf#o 8"83?@8%% 1, nllttr qé °(§51gf%r¥‘ir %[hgg?] tadigpis in each
derr]- d err] - hSR8%I & |be @P@PT]t‘C['%ﬁs}‘ sEkEssed bysr halegen. hyREPER} koxy,
ani no, mEEg @t cacpexyl ~ dlikybo) CMIESE'eIQ:l]-CGPékY}r $2kGhyql&enyl,
phenyl or,  ( err{,@earymilkyCifdealkddy, C -(yrebkylidriojaphttirhalodikdxy.n
each cas@%an be substituted by

R12 is hydrogen, C;-C;-alkyl; or NR12, together with CR4, forms a
5- or 6-membered alkylene or alkenylene ring which can be
mono- to trisubstituted by C;-~C;-alkyl, and in which in each

25 case cne or more methylene groups can be replaced by oxygen
or sulfur.

R13 is hydrogen, halogen, C;-Cs-alkyl, C,-Cs-alkenyl, it being
possible for these radicals to be substituted by halogen.
30

R4 is hydrogen, C;-C4-alkyl.

R15 and Ri6:

35 R15 and R16 together form a C3;-C;-alkylene or C;-C;-alkenylene
chain closed to give a ring, to which is fused a phenyl ring
which can be mono- to trisubstituted by halogen, C;-Cj-alkyl,
C;-C4-alkylthio, C;-Cs-alkoxy, C;-Cs-haloalkyl,
C,;-Cs-haloalkoxy, hydroxyl, carboxyl, amino.

40 '

R19 is Cj;-C4-alkyl, C;-Cy-alkylthio, C;-Cs-alkoxy, which can carry
one of the following radicals: hydroxyl, carboxyl,
C1-C4-alkoxycarbonyl, amino, NH(C;-Cs-alkyl), N(C;-Cg~alkyl),,
carboxamide or CON(Ci-Csg~alkyl),.

45

The following definitions apply here and in the following text:



one “or nore OHSO/MB57@ | owi ng radicals: hal ogen, nitro, cyano,

hydroxyl, amno, Cerr]-Cerr]-alkyl, (err]-Cerr]-hal oal kyl,
gerr]-Cerr]-al koxy, (err]-(err]-hal oal koxy, phenoxy,

Clerr]-derr]-al kyl thio, NH(Clerr]-C err]-al kyl),

N(Clerr]-C gl I dis 9x | or . | oxoet hyl ene;
Cerr]-Cer ?]5 %&%gll%(e%ial il"fg' gfﬁ]rg&sggg?bl ]é or -t hgééa)m%‘ddip%gflgs?'lﬁ“'each
case to be nono- or polysubstituted by: hal ogen, hydroxyl, 25 mer capt o,
car boxyl , nianr elkalime eaCkbrmgtal dwsr,] fat kastampl?, Cda Bt i)y magnesium,

C2- C4- al kynWari@herr]-Clerr]-al koxy, Clerr]-Clerr]-alkylthio,
Cerr]-Cd&r]-hal oal koxy; or Rlerr], together with RO, forns a
C3-C7-al kyl ene_chain cl osed to give a ring, which can be nono- or
pol ysubst i t Geefes-BycBerlkyl &herfor Exampleal &ydlopgppyi | -fadbptglkyl t hi o,

d err] - C er cycibpenxtyl,Cegcidhedfydr,r ybabheptigll or cyclooctyl;
Cerr]-Cerr]-hal oal koxy, and in which an al kyl ene group can be

repl aced by oxygen. or_ syl fur, such as -(CH2)4-, -(CH2)5-,

- (CH2) 6- 10 %P?}‘?"t’é‘ryﬁ] can_berkidear) pErpranghedy| &¥¢l )q%r £pr, example,
-(CH err]) [ ELpPrametdnyler Aifwergmethyl 35t luoronethyhen,

C err] - er chlatégifluoromethyl, dichBéroflwsrdmetdhed] efkichderomSthynked with
R8 to give a-EléogroetrdQ,RI0fivordtedhousne, Larlosbetndr,al kyl, _
Cerr] - erp] 2ab kenydivekolt Y1) QQ[cﬁgIél-éﬁi Jorler ubkoethyl, bei ng possi bl e

for these radicC | 3..£9C e - .Qr pol ysubstituted by:
2 cthr%%‘r"’ ca (l)g&ioettﬁlg’%yl??P'@'trlc’hlﬂf??tc}‘,ylaﬁirno, cyano,

hal ogen, ¥ydro ccar

derr] -C[erpfgg ,°eég9 - al kenyl oxy, C3- C6- al kynyl oxy,
Cerr]-Cerr]-alkylthio, (Jferr]-Cerr]-hal oal koxy, 45

qerr] - ere]-glkerLaiagnihn Kd Alinkatl §F draldaehcasbamusal kyl example

car boxani de y; £1uoromet - ecrajéll' al brodifl th !

CON( ] er ]~ ﬁri Ay err]R'erty, uoromethoxy,

NH( ([ er r]“°Cf e Oz-’%ﬂ. Ys ey i L 22 T tEtrpLEPR¥PGLha¥I 0al Kyl |
het er oar yl 0%y2 of ~ ek apgthoxshi @hchiorgle1,3rtriklummiethery,

0050/ 48572 2-fluoroethoxy or pentafluoroethoxy;

- u

C1-C4-alkyl can be linear or branched, such as, for example,
methyl, ethyl, l-propyl, 2-propyl, 2-methyl-2-propyl,
2-methyl-1-propyl, 1l-butyl or 2-butyl;

25

C2-C4-alkenyl can be linear or branched, such as, for example,
30 ethenyl, l-propen-3-yl, 2-propen-3-yl, l-propen-1-yl,
2-methyl-l-propenyl, l-butenyl or 2-butenyl;

C2-C4-alkynyl can be linear or branched, such as, for example,
ethynyl, l-propyn-l-yl, l-propyn-3-yl, l-butyn-4-yl or
35 2-butyn-4-yl;

C1-C4-alkoxy can be linear or branched, such as, for example,
methoxy, ethoxy, propoxy, l-methylethoxy, butoxy,
l-methylpropoxy, 2-methylpropoxy or 1,1-dimethylethoxy;

40

C3-Cg-alkenyloxy can be linear or branched, such as, for example,
allyloxy, 2-buten-l-yloxy or 3-buten-2-yloxy;

a5 C3-Ces-alkynyloxy can be lineadr or branched, such as, for example,
2-propyn-1-yloxy, 2-butyn-l-yloxy or 3-butyn-2-yloxy;



6 - cooQB0448872ne to three nitrogen atons and/or a sul fur or

oxygen atom phenoxy or phenyl, it being possible for all aryl
radi cal s nentioned, for their part, to be m)no- or pol ysubsti t ut ed,
€.g. nono- to tri substltut ed, by hal og hydr oxyI mer capt o,

car boxyl , nlé hi g rr r‘a he suc(;l %S IkyI carpqoxyl
Fer i e & SO
N(C[err]-C ﬂet§w&9F9w1th1°r 2-mesHH roenrl 0 gr @ érdjmeghylethydthiap

phenyl or naphthyl, which in each case can be substituted by tlg%d olne or
nore of the QWA 09 . ]5 gﬁ s f Erﬂr;iuﬁéi}%%o uch a‘-’q r oxy

I No, err err]-al koxy,
VI Ehacca pspeetiec oy Tolietccir
NH(C[err]-Cerr]-al kyl), N(C[err]-Cferr]-alkyl) 2, dioxonethylene

or di oxoet hy¢,eBg:a1k3xycarbonyl Gancﬁe CViled@! b¥! brddcHdl, NgudRss b'f%rf or these

radical s In éﬁﬂﬂﬁle metho%?%%@bgg é?ﬂa% cLPbé :ﬁu S 5#%{?% %on flogen
hydr oxyl 5 ?’ arry-al kyl
C)2/ nggl kener profﬁxyca%y&oﬁ ﬂ% 5[a§ ?i’ err] S%koxy,
Cerr]-Cerr]-alkylthio, (Jerr]- C[err] hal oal koxy. R12 i s hydrogen,
Cerr] - errd;-eblankyrearbbileraikyit @Q@tﬂ'@rll%hb ER%rdnhlE, 2. qg. S- or

6- menber ed ken [ nono- to
tri substltu?ie?‘{?%géferrf\i C[%E}S%‘Fg&‘?kyl g%dg %Elltgh P’n each 25 case one

or more nk¥hyl ene groups can be repl aced by oxygen or sulfur.
Rlerr] is hyyrogenlkyhatamere lGhear | oxlafanihatikysuctCasCAfat kexatiplel,t bei ng
possi bl e forclt-b@%akyaghﬁah@lt 0hEﬁy§Ph§épltE(llt gd &durywal ogen. 30 Rl4 is
hydrogen, Clerr]-Cerr]-al Rlerr] and R[err] 35 Rlerr] and
Rlerr]6 together forma C3 C? al kyl ene or C4-Cr7-al kenyl ene chain

cl osed to_giRalogeni #§, for wHABAles ﬁluperéna. phlzkprine), ngromine, iodineh can be
nmono- to ?&l substltut ed by halogen, Cferr]-Cferr]-alkyl,

Cerr]- C[errj ¥-e{1€i8n %%grong”és R0 Oidse doildbbdt “Hidn R0 e

carbox
Cerr]- qmrmmmso memmuaImnmrﬂmndmm&wm

25 Preferred prodrugs are those in which the release proceeds under
conditions such as prevail in certain body compartments, e.g. in
the stomach, intestine, blood circulation, liver.

The invention further relates to the use of the abovementioned

30 carboxylic acid derivatives for the production of drugs, in
particular for the production of inhibitors for ET, and ETgy
receptors.

The compounds I and also the intermediates for their preparation,
such as, for example, II, can have one or more asymmetrically
substituted carbon atoms. Such compounds can be present as pure
enantiomers or pure diastereomers or as a mixture thereof. The

use of an enantiomerically pure compound as the active compound

is preferred.
40

35

The compounds having the formula IIa in which A is C1-Cs-alkyl,
azido, SR10 or OR!® can be prepared as described in WO 96/11914,
DE 19614533.3 or DE 19726146 9.
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RF-err] is Cooso/485922 ] -al kyl, Cerr]-Cerr]-alkylthio,

Cerr]-Cerr]-al koxy, which can carry one of the foll ow ng

radi cal s: hydroxyl, carboxyl, Cerr]-Cerr]-al koxycar bonyl, ani no,
NH(Cerr]-Cerr]-alkyl), N(Cerr]-Clerrg-alkyl)[err], car boxam de
or CON(Clerr]-Clerr]=alkyl)[err]. 45 The follow ng definitions apply
here and in the foll ow ng textR4 0050/ 48572

7 an al kali netal is, fgr_ ami e, dé'iat hi um sadi um pot assi um an
al kaline earth netal is, foOr | ci um S|um barium 5
Cerr]-Cerr]-cycloal kyl is, fgsr axarrpl e, cyclopropyl, cyclobutyl,

cycl opentyg, cycl ohexyl, cycl ohept yl or cycl ooctyl ; 10

Cerr]- C[er - hal oal k an nc.he h f or, exanpl e,

f I uor onet hyl °m8| PT‘% r I"'or'f“f’iﬁ qﬁg’r Hh% a‘} gRéﬁl%%r ogﬁ‘ I ug‘r og hyI

di chl or of | UAREAERRG| in EnaRkigTeFigalHy pure £ ‘?qmé’rlae?lhy?ﬁ Greptaly

2, 2-di f | uor detenpetherificationy | $¢Q10|6@ehhylbe@ cleserbbed 2inyDE| &856@1 I3, 15
2, 2-di chl oro- 2- quoroethyI 2,2,2- trlchloroethyl or pent af | uor oet hyl ;

C[err] gxor] - I oal koxy .can be near .or d f e,

0 11 wior oot HERD L PRr RS BRRE, PP oot ko fonBr R A i QbcRa.

1- f | uor oet hd¥®y obbadned My, GABTEYHRE ULy | alcéa%swalr ZEPAbRGIAM gRFh racenic

2,2, 2-trifl o danhteyeonerdl opRpQUNKs) of r £he ukrewlpoXy using spigablet hoxy or
pent af | uor osdramtiomericaldfyepuie Ghaseasl.- Shkydbmbases| ofiechisokibdaacdeEorsuch
as, for eXE”Hﬂdhple, 4-chlorophenylethylamine and the bases which are

mentioned in WO 96/11914.

The compounds Ia according to the invention, where A is
C;-C4~alkyl, azido, SR!0 or ORIV and the other substituents have

20 the meaning given under the formula I, can be prepared, for
example, by reacting the carboxylic acid derivatives of the
formula IIa, where the substituents have the given meaning, with
compounds of the formula III.

25
Ny
IIa + RY —<<>A —_— Ia
T N
III

30

In formula III, R!7 is halogen or R8-S0,, it being possible for
R18 to be C;-Cs-alkyl, C;-Cs~-haloalkyl or phenyl. The reaction
preferably takes place in an inert solvent or diluent with
addition of a suitable base, i.e. of a base which brings about a
deprotonation of the intermediate IIa, in a temperature range
from room temperature up to the boiling point of the solvent.

35

Compounds of the type Ia where Rl = COOH can be obtained directly
in this manner if the intermediate IIa, where R! is COOH, is
deprotonated using two equivalents of a suitable base and reacted
with compounds of the formula III. Here too, the reaction takes
place in an inert solvent and in a temperature range from room
temperature up to the b01llng p01nt of the solvent.

40

45



25 nethyl, oosp/48572 opyl, 2-propyl, 2-nethyl-2-propyl,

2-met hyl - 1-propyl, 1-butyl or 2-butyl; C2- C4- al kenyl can be linear or
pbranched, such as, for exanple, 30 ethenyl, 1-propen-3-yl, 2-propen-3-yl,
1- propen- 1-yl, 2-met hyl - 1- propenyl , 18- butenyl or 2- butenyl

C2- CA-al ky”%%aﬁé‘i‘e?eoﬂ SUEA! FQI[V«QB:%”%QE %% g:[ ﬁﬁgp ﬁhcycﬁté‘y”y'
&8°

1- propyn-1-y

Cerr]-d er APdaf ’n"aﬁY8§°‘F? 'o?’hb?%n’(fh sﬁ%ﬁe &Y P&r m@%a‘?ﬁﬁ &e

met hoxy, et ¥ 9r1ﬁ5¢ Fuch. ag¢ HiATeeKBRD1e b heFepe. CYQ-‘?P@P‘H‘?Per um

2- met hyl pr opdher orndphtthdi, nbehgeérns hdojuene, xyl@&é%matho@re}ﬂeo!cylgalﬂe)e | i near
or branches chivebform, fcarbexat@trachloradiéylettiyl 2hboiide kndl oxy or

3- but en- 2- yltqwhloréér{;ieﬁ@ 2 KYdPd O%¥ch alls Pedrl BRARpIK, talaasgﬁéiyisuch as,

DoEor aambl Cethery” RLARYY LKL 0X0me thiyRULERE lb%ycixétﬂér,?’ Tinptene YA.0106,

err]-d er LO%RRGI M FoEARMBETHER BLEHHLGRen&HCR st ST SKEPPL&anpl e,
met hyl t hi o, aSEkpRLRTBle Fndpprepianitriey n§sid [APiERE o, SURh sy hifer

1- met hyl ptopxample, @imetbhiy)fprmpyidehi divetiylactitamitiel aidyl t hi o; 5
C err] - J er n§-mekkylsprisiiyone ansdirdxiaesr atd sulFeabsy, s\l Asgsfof or

exanpl e, ac 181 hydfeAman¥h1 fx idreP RARY S CREQME!,
Cerr]-Cerr]-a Pkoxycarbonyl can be linear or branched such as, for

Compounds of the formula III are known or can be prepared in a
generally known manner such as, for example:

H. Erlenmeyer, G. Bischoff, Helv, Chim. Acta, 29 (1946), 280-283,
G. Kjellin, J. Sandstrém, Acta Chim. Scand., 23 (1969), 2879,

E. R. Buchmann, A. O. Reims, H. Sargent, J. Org. Chem., 6 (1941),

20 764-766, F. C. James, H. D. Krebs, Aust. J. Chem., 35 (1982),
385-391, G. R. Humphrey, S. H. B. Wright, J. Heterocyclic Chem.,
26 (1989), 23.

15

The base used can be an alkali metal or alkaline earth metal
hydride such as sodium hydride, potassium hydride or calcium
hydride, a carbonate such as an alkali metal carbonate, e.g.
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.

25

30

Compounds of the formula IIb can be reacted similarly to the
methods described in DE 19726146.9 to give the compounds Ib.

35
R, X N
N, | H X
N-——C—-C——O-—<QL /N——C——C—-—O—<QL
8 | I
RS RI R5 Rl 7 pa
40
IIb Ib

Compounds of the formula I can_.also be prepared by starting from

45 the corresponding carboxylic acids, i.e. compounds of the formula
I where R! is COOH, and converting these first in a customary
manner into an activated form such as an acid halide, an



10 -exanpl e, 00BOKSRFT2r bonyl ,
| - propoxycar bonyl or n-butoxycarbonyl;
QLerr]-C[err]-aIkylcarbonylalkyl
2- oxoprop-1-yl, 3-oxobut-

pentyl, hex

et hoxycar bonyl ,

can be |inear
or 3-oxgput-2-yl;

n- pr opoxycar bonyl ,

or
15

branched, e.g.
C[err] C err]-al kyl

~can be i ”6312 fi}é{p Pﬁhfﬂmféﬁcﬂdésanéoé e“r‘%'i‘@'ﬁ!:@mg th‘i[s%il:?%?”] al kyl,

comp?ﬂ%ﬁ

i

chlorlne

RUTBRE RoPEREPR e e, charifits o

conpounds f P'é?n %hr“é‘ﬁ FR8tomary, $edHaREs cﬁ“dr RELER MRS taERS pEhe addisdan
(prodrugs).of @5amesf thosel nanddongd abave iedngi suitnidie -t Rhese|wws stppsceeds

under

6088h t aXxuts beus bmpki fileddy afbr | éxangilieal by ballowtiop ahé neddtisxydig.

I n

the stomachacidtes tdcteon PEIRO hydirbgyl addmbunkl ¥R the presEhBeidiwantion

dor i vat i ves P ae g ety

production of inhibitors for

ion of dru

ETA and ETB

(th%h?sagogggggailﬁggg 30 car boxylic acid

articular for the

receptors The conpounds |

and al so t hadaptsnmadiyat esmpoundsheifr tipe efatialaol, can alisohbasprépmaredxbypl e,

can ROveLoPeinYy FYBMCLRS YHHIR beathd corredpshaing Qsireekpp;rb 34&@ Such

a mxture t
active conp

conpounds ngrge ﬂ:ﬁ%@ﬂbo@ﬁdé"b@atne ?&?}Ml'ao'fe&ﬁe:? 19“

gre @éé oun és ?heas
R Phgthe fomnna

Ll
° bg an a

neric

L BRES L AR

B Bosaible FEF

Ila in whi cRIALYalemtePf] 2] 2kkaligekgprth me&z"rldﬁat-'SR[-erTthSSrS@:Ferqa]“ b&n be

prepared

20

30

35

asrdacted hddhi many) @afpbupds of tieE fo@BUYSIB-W3 ¥ bBENG ' 26146. 9.

15 customary nucleofugic leaving group, for example a halogen such

as chlorine, bromine, iodine or aryl- or alkylsulfonyl which is
unsubstituted or substituted by halogen, alkyl or haloalkyl, such
as, for example, toluenesulfonyl and methylsulfonyl or another
equivalent leaving group. Compounds of the formula R-W having a
reactive substituent W are known or easy to obtain using common
expert knowledge. This reaction can be carried out in the
customary solvents and is advantageously carried out with
addition of a base, those mentioned above being suitable.

25

In some cases, the use of generally known protective group
techniques is necessary for preparing the compounds I according
to the invention. If, for example, R0 = 4-hydroxyphenyl, the
hydroxyl group can first be protected as a benzyl ether, which is
then cleaved at a suitable stage in the reaction sequence.

Compounds of the formula I where R! is tetrazole can be prepared
as described in WO 96/11914.

With respect to the biclogical action, carboxylic acid
derivatives of the formula I - both as pure enantiomers or pure
diastereomers or as a mixture thereof - are preferred in which
the substituents have the following meanings:

is NR8RY, azido, OR10, SR10 or C;-Cg-alkyl.

X is oxygen, sulfur, CR!l or NR12;
CR1l, then ¥ =

with the proviso that if X =
oxygen or sulfur or NR14,

45



0050/ 48572 0050/48572 9 [err] 5 Conpounds of the
formula I'lb where Ais SR10 or OR10 can be obtained in enantionerically
pure formvia an acid-catal yzed transet herification, such as has been
described in DE 19636046. 3. 10 Enantiygnerically pure conpounds of the

formula Il can fyr r Al carryi ut a_ cl _
resol ution vmth ratggﬁgg}?' sulégﬁ ?k gr%edtﬂl?ﬁé c%lt%utn 5?‘”[‘7’? 8? ?aYIT

usi ng suitable °%HF&Rt P’én%‘f | Py % e & = ?‘%labl e bases of this kind

are, for 15 exanple, 4-chlorophenyl et hyI am ne and the bases which are

mentioned i RO 8 R19%which cahBe CRIBIRYBES b2 BGFRLELAYP. 1O the invention,
where Aiss (err]-Cerr]-alkyl, azido, SRlerr] or ORlerr] and the other

substituents have 20 the neaning given under the formula |, can be

prepared, for areaPperyl 9r mapbthnl, twhecbachnxiye isnba¢ﬁq:lutie3dit_watoin\eesrof t he

formula Ila, whemoxret bé Bhdsidlloethhsg ralicalse HaledernjeeRhng, Wdﬂbxyl

comﬁornds of tg[Q‘nécz%i’aﬁﬁ émhno, C?»"—CgLEI]E)}l,S écll-&%haliéik 107 &Y ?-Ehk i errl

i s hal ogen or S aly io tﬂ“ r or

dQerr]-q#or]- i%{: =C4= a%.k 2 or ieagfogf ch can benlxgno— E%o %gg[kygl)]
trisubstituted by halogen, cyano, C1-C4-alkyl, C;-Csz-haloalkyl,
C1-C4-alkoxy, C;-Cs-haloalkoxy or C;-Cg-alkylthio; or

15 phenyl or naphthyl, which are connected to one another in the
ortho-position by a direct bond, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SO,, NH or
N(C;-Cy-alkyl) group;

20 Cs-Cg—cycloalkyl, it being possible for these radicals in each
case to be mono- to tri-substituted by: halogen, C;-C;-alkyl,
C,-C4-alkoxy, C;-Cs~alkylthio, C;-C4-haloalkoxy.

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

25
are C;-C4-alkyl, it being possible for these radicals to be
substituted by halogen, hydroxyl;

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

C1-C4-alkylthio, hydroxyl, NH;, NH(C;~-Cs-alkyl),
N(C;-Cy-alkyl)s;

or CR¢, together with CR!1l, forms a 5- or 6-membered alkylene

35 or alkenylene ring which can be mono- to trisubstituted by
C1-C4~alkyl and in which in each case one to three methylene
groups can be replaced by oxygen or sulfur.

R8 is hydrogen, C;-Cg-alkyl, C;-Cs-alkylcarbonyl, it being

40 possible for these radicals in each case to be mono- to
trisubstituted by: halogen, hydroxyl, carboxyl, amino,
C1-C4-alkoxy, C;-Cy4-alkylthio, C;-Cs4-haloalkoxy,
C1-C4-alkoxycarbonyl, NH(C;-Cg-alkyl), N (C1-C4-alkyl),,

a5 Cs5-Cg-cycloalkyl, phenoxy or phenyl, it being possible for the

aryl radicals mentioned, for their part, to be mono- to
trisubstituted by halogen, hydroxyl, C;-C4-alkyl,



preferably 0D5®748532e in an inert solvent or diluent with addition of a

suitabl e base, i.e. of a base which brings about a 35 deprotonation of the
Lnternmediate Ila, in a tenperature range fromroomtenperature up to the
boiling point of the solvent. unds of the type la where Rerr] =

0D ean e, obt &g, diggbhy 0 .4r 1 i TRET L g a1

dept ot*ona x§' S €
sui tabl e base aHH‘Fbé@f@&le)wq(ﬁlc%ﬁgﬁﬁgéz oibﬁ?é{ fg¥ rﬁﬂ‘&"[a\lﬁ‘ﬁﬁgf‘é' t 00,
t he reaction takes place in an inert solvent and in a tenperature range

fromroom t e%’ﬁéﬁf‘i e ndphtfRyi Nesieinl | hHQeM Q:tas‘éf chR€pé Qdo‘ﬁ%ﬂt to 49
0050/ 4857%

e sol vent s
or diluents are a | 1tuteédl| FE %O(,gen' hﬁd J) alﬁ?l "which in
each case may oFTiey ﬁ ?ajkﬁ,y W PHERRY, Cat g“ﬁ%‘]" Ya xR T%xy'hexane
cycl ohexane, petcutﬁt!eaH‘Y“éﬂ?er NHhﬁpTﬁmélkbbhzéHé’l'?m%Mé)zrxyl ene,

nmet hyl ene chl or iddexoBe iy lemef or ndicaetbylenes achl ori de, ethyl chloride and
trichl oroet hyl ene, ethers such as, for exanple, diisopropyl et her,

di butyl etther, rret hyl t her ro Ien oxi.de, | oxane an

t et rahydr of ur an, Canrd qu ngjJtc oba £ay £ ratéﬁSSnF?gi' Sadd d€n
propionitrile, &8FE B®i Qﬁa§‘°n§uch° %rlsﬁ’é’ﬁtiﬁu%rﬁyl-ehaa9$@th>ﬂ1f%q’#éth¥%le

di met hyl acet am @e-GurdlkoRy nehh§i-ayky bthidon€;-Cirhhboalesyand sul f ones, such
as, for exanpl e, dinmethyl sulfoxide and sul fol ane. Conmpounds of the

formula 111 are kngyan & n_be, ar dlna15 ener.al | nown

such as, ¥%or exz?ﬁpg °3§%Eﬂ‘é’nﬁh§§ £ AmAs Epct : IllF’éll eyﬁﬁ 29
(1946), 280-283t0 g&ve|q &1ingn, Wblcfsmpﬁoﬁ?n%tt& eﬁﬂﬁvbﬁeﬂeﬁ%ed by (1969)
2879, E R B@ahﬁa-mikyA, Q-QRehatoalkylSapgénin whichr gn &hieyhenecgEdorl)
20 764-766, F. Gan)be&efepldceld. bifr&brgerAvst sullfurChastich 856 {(98B3) -,
385-391, G R HERILY, -Scuf}e-B -YgiLo- don il er OREG L o5 Fes) -

20
R? is hydrogen, C;-Cy-alkyl;

or R? is as given under R® linked with R® to give a ring.

25
R10 is hydrogen, C;-Cg-alkyl, C3-Cg-alkenyl or C3-Cg-alkynyl, it

being possible for these radicals in each case to be mono- to
trisubstituted by: halogen, hydroxyl, mercapto, carboxyl,
amino, C;-C4-alkoxy, C;-C;-alkylthio, C;-Cz-haloalkoxy,
C1-Cs-alkoxycarbonyl, carboxamide, CONH(C;-Cs-alkyl),

30 CON(C;-C4-alkyl)z, CONRI5R16, NH(C;1-Csg-alkyl), N(C1-Ca-alkyl)s,
Cs5~-Cg—-cycloalkyl, phenoxy or phenyl, it being possible for the
aryl radicals mentioned for their part to be mono- to
trisubstituted by halogen, hydroxyl, C;-Cy-alkyl,

35 C,-Cs~alkylcarboxyl, C;-Cz;-haloalkyl, C;-Cz;-alkoxy,

C1-C4-haloalkoxy, amino, NH(C;-Cy-alkyl), N(C3-Cy-alkyl),,
phenyl, C;-Cs-alkylthio or R19;

phenyl or naphthyl, which in each case can be mono- to

40 trisubstituted by: halogen, hydroxyl, amino, C;-C4-alkyl,
C1-C4-haloalkyl, C;-Cy4-alkoxy, C;-Cs-haloalkoxy,
C1-C4~alkylthio, NH(C;-Cy-alkyl), N(C;-Cy-alkyl),,
dioxomethylene or dioxoethylene;

45



26 +(1989), ?050/48572he base used can be an alkali netal or alkaline earth
metal 25 hydride such as sodi um hydride, potassium hydride or cal cium
hydride, a carbonate such as an alkali netal carbonate, e.g. sodi um or
pot assi um carbonate, an alkali netal ofgalkaline earth netal hydroxide
such as sodi um Qr potassi dr.oxide, a . a lLLi u as
butyl I'i t hi um or éﬁ‘p‘*alck’%ft‘?gg‘e‘f% %ob%ﬁ%e&’s‘:’ﬁé 1d Pﬁg‘h‘%ﬁ% ‘g?i&;éom%ogql é%&ge
or 1ithium ani d§2se to B FOORTstYEEFY FB}H}}%?a?ﬂYﬁ ﬁjnmifé"r Sacret g’ffﬁ larly
to the methodSidasalkett Cn-GFEhaboRlky46. 9 to give the conpounds Ib. 35
[err] Compounds of the fornula | can al so be prepared by

starting fgqm 45 _t orres I Ng rboxylic acids, i.e. conpounds of the
B 03 BRSNS RBP4

formul a whére and converting these first in a
cust omary manner into an activated formsuch as an acid halide, an
0050/ 48572 NR12, together with CR¢, forms a 5llor évnwndberdd alkylerdazolide

and then reacti Rgnbhsicd (dandBe meRIY @Br 21 Subbtdi@xel KPmRAWYd  HORS. This
reaction can be cafrried out in the custonmary solvents and often

necessitattes the addition of a base, those mentioned above being
sui tabl e. TiRé3e iswbydraegen,5hedngen s €1bes-2ikpli fitedeihgr peseidilee fopythese
all ow ng the catkhaiyai€ to be mono- to trisubstituted by halogen.

R14 is hydrogen, methyl.
15
R15 and RiS6:

R15 and R1¢ together form a C3-Cjy-alkylene chain or
C;-C;~alkenylene chain closed to give a ring, to which a
phenyl ring is fused, such as 7-aza-bicyclo[4.2.0]-

20 octa-1,3,5-triene, 2,3-dihydroindole, indole,
1,3-dihydroisoindole, 1,2,3,4-tetrahydroquinoline,
1,2,3,4-tetrahydroisoquinoline, it being possible in each
case for the phenyl ring to be mono- to trisubstituted by

25 halogen, C;-Cy-alkyl, C;-Cg-alkoxy, C-Cs-haloalkyl,

C1-Cs-haloalkoxy.

R1%9 is methyl, ethyl, methoxy or ethoxy, which carry one of the
following radicals: hydroxyl, carboxyl, C;-Cs-alkoxycarbonyl,
30 amino, NH(C;-Cs-alkyl), N(C;-Cs-alkyl),, carboxamide or
CON(C;1-C4-alkyl)s.

Particularly preferred compounds of the formula I (both as pure
enantiomers or pure diastereomers or as a mixture thereof - are
35 those in which the substituents have the following meanings:

A is NR8R?, azido, OR19, SR!? or C;-Cz-alkyl

a0 X is oxygen, sulfur or CR!!; with the proviso that if X
then ¥ = oxygen or sulfur.

CR11,

Y is oxygen, sulfur or CR!3; with the proviso that if Y = oxygen
or sulfur, then X = CR!l.

45
R?2 and R3 (which can be identical or different):



aci td to act QQ5Q/485%2Ir oxyl conpound in the presence of a dehydrating

agent such as a carbodiim de. Addi tionally, conpounds of the fornula I
can al so be prepared by 10 starting fromthe salts of the correspondi ng
car boxylic acids, i.e. fromconpoungg of the fornula | where Rerr] is a

group COOM 1t areDBhBfy P nBbfelPl, Militndenathdll kAL OBA Ao GRLGIN:Q" the
equi val ent of aq:ralsu L eutee?lr?a rrg %'I) ca’wlog. ese sal i can be Peact ed
with many conpouRds of TR FoPHl BRI WEHFRY Y f8-radk¥hry nucl eof ugi ¢
| eavi ng group, fBrCeRarprikEl EndieAlsofy Ci-Gesbahralke®y: broni ne, i odine
or aryl- or al KNEEGhf&mpalkwh) (G ~Cs-aikkylhat | phereckyopr spheiy 1t ,utwbdchycan
hal ogen, & kyl dre mahoalteyltrisubstitutas] byohabxgsmyl €,-¢chUryesul fonyl and
met hyl sul fonyl  @;-epakhesikyl cayioaheRbxy @AV icid JhoYPa1KRROLRdS of the
formula R-Whaving a 20 reactive substituent are known Or easy to obtain
usi ng common expert know edge. This reaction can be carried out in the
customary sol vehenyhdor snapihrhnil agelviall preaconnetted toi ohe ancethedirt iontlef a
base, those nentdrthedpasitiemnbetiaga sdidetitl Bond, a nethyleRe £an@fylehBeorise oOf

gener al | yl&known qaheh9Téne &rehpyPan odRfEMNogUSS1 Fr REERSSA I féefz,réifﬁ ing
err

the conmpounds | \gecokdi e invention. If, for exanple,
4- hydr oxyphenyl ,bﬂt Ee‘h ﬂ%%?oé‘?‘? droup can first be protected as a benzyl

ether, which is 30 then cleaved at a suitable stage in the reaction

sequence. Cyepobexipl of the fornula | where R err] is tetrazole can be
pr epar ed as described in WO 96/11914. 35 Wth respect to the
bi ol ogi cajrs%qtion, car box |LC acid , derivatives of the formula |I - both
as pure enanti of@FsRor (Whreh canybesidepbicals oay dagfereatdture thereof - are
preferred in which  the substituents have the fol | ow ng meani ngs: 40 A
3 oy oo igef e il g .

d dr lene -Cy=d ¥1— s~alkylthio, a
CRlerr], ,&pen YN_(C?Z%Q—%ngi)zS;u”u]r dr ll\]ﬁ[xgt'r :

or CR4, together with CR11l, forms a 5- or 6-membered alkylene
or alkenylene ring which can be mono- or disubstituted by
methyl, and in which in each case a methylene group can be

25 replaced by oxygen;

R8 is hydrogen, C;-C;-alkyl, C1-Cy~-alkylcarbonyl, it being
possible for these radicals to mono- to trisubstituted by:

30 halogen, hydroxyl, carboxyl, amino, C1-C4-alkoxy,
C1-C4-alkylthio, C;-Cs;-haloalkoxy, Ci1-C4-alkoxycarbonyl,
NH(C;~-C4-alkyl), N(C1-Cy-alkyl)s, Cs~Cg-cycloalkyl, phenyl,
which for its part can be mono- to trisubstituted by halogen,
C1-C4-alkyl, C;-Cy-haloalkyl, C;-Cz-alkoxy, C1-Cs-haloalkoxy,
C1-Cy-alkylthio;

35
phenyl which can be mono- to trisubstituted by halogen,
hydroxyl, C;-C4-alkyl, trifluoromethyl, C;-C4-alkoxy,
C1-C4-alkylthio, dioxomethylene or dioxoethylene;

40 _
Cs-Cg-cycloalkyl, it being possible for these radicals in each
case to be mono- to trisubstituted by: halogen, C,-C4-alkyl,
C1-C4-a1koxy;

45 T

or R®, together with R?, forms a C4~Cg-alkylene chain closed
to give a ring, which can be mono- to trisubstituted by
C1-C4-alkyl, Ci1-C4-haloalkyl, and in which an alkylene group



45 * 000960488322 12 Y is
oxygen, sulfur, CRlerr] or NRlerr]; with the proviso that if Y =

oxygen or sulfur or NRerr], then X = CRerr]. R2 and R3 (which can
be identical or different): 5 16 are phenyl or naphthyl, which can

be substituted Qy, e QApiaced b d;g}hgg n0f sd e 0L, %F% el ra?i%asl s hal ogen,

hydr oxyl m no, err] rr-a
(C::%/gp(r)] C{err]yhafc%‘r’lfyl' @Jéﬁ?f) %7 al koxy, 10

Clerr]-(err] - hal oal koxy, phenoxy, C[er_r] C[err] -al kyl t hi o, _
NH( ] err] - Crerr s ahydttogedl, C;-C,-alkyd; err]-Cerr]-alkyl)2 or phenyl, which

can be nolBo- to trisubstituted by hal ogen, cyano,
Clerr]-derr]-alkyl, Clerr]-Clerr]-hal oal kyl, err]-Cerr]-al koxy,
Cerr]-Clerr]- haF o&d kEx§s oyndirated -wpdan ]P@alk'}ket%Wéth tojgive apghidigsl or
napht hyl , which are connected to one another in the ortho-position
by a direct hpng leee lenﬁltof)elng p0551 PA@ etne gr H8 aJ.
oxygen or sulfur T ‘fak
group; 180 %?‘f 8rF kP, trisubstitup st?YUI Fe‘t‘hese

radi cal s in eachY r°xY1r cé‘ﬁE@xY e -Grmdkoxyy, t Glrcmgpxym@wm hal ogen,

Clerr]-derr]-atayboxamide, COMf Gﬂ’leqqm]]) ,aCQNK%,-CG}[—&Ikﬂ]:)Q[,eCOl}IRJQRk‘w t hi o,

Clerr]-derr]-halpaddxslkyl), NeLerd-alapd) Rl Lt {oyrie1gan, khdngant i cal

or different): JRich for 1tsa§5&éiéaﬂﬂbeQE8ﬁ6J g %¥isuﬁ t t@g B9Sﬁéfgd% for

these radlcals L9d£5§yl CrJQ—gfgifltd{ 4-Jfﬁy93a§ghxyl ¥r1§?ﬁgromethyl,
C;~C4-alkoxy, NH(C;-Csz-alkyl), R1?, N(C;-Cy-alkyl),, phenyl or
C1—C4—allethiO;

phenyl which can be mono- to trisubstituted by halogen,

20 hydroxyl, C;-Cs-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy,
C;~-Cs-alkylthio, NH(C;-Cg-alkyl), N(C;~-Cs-alkyl),,
dioxomethylene or dioxoethylene;

C3-Cg-cycloalkyl, it being possible for these radicals in each
case to be mono- or polysubstituted by: halogen, C;-C4-alkyl,
C,-Cs-alkoxy.

25

R13 is hydrogen, halogen, C;-Cs-alkyl, trifluoromethyl.

30
R15 and Rl6:

R15 and R!6 together form a C3;-Cy-alkylene chain closed to give
a ring, to which a phenyl ring is fused, such as
2,3-dihydroindole, indole, 1,3-dihydroisoindole,

35 1,2,3,4-tetrahydroquinoline, 1,2,3,4~-tetrahydroisoquinoline,
it being possible for the phenyl ring in each case to be
mono- to trisubstituted by halogen, C;-C4-alkyl, C;-Cs-alkoxy,
hydroxyl;

40 19 ;g methoxy or ethoxy, which carry one of the following

radicals: hydroxyl, carboxyl, C;-Cs-alkoxycarbonyl, amino,
NH(C,-C4-alkyl), N(C;-Cy-alkyl),, carboxamide or
CON(C;1-Cg~-alkyl),.

45



30 * hydr @980/ 4887@yen, Cerr]-Cerr]-al koxy, Cerr]-{err]-hal oal koxy,
Cerr]-Cerr]-alkylthio, hydroxyl, NH2, NH(Cerr]-([err]-alkyl),

N(Cerr]-Cerr]-al kyl)2; or CR4, together with CRlerr], forns a
5- or 6-nenbered al kyl ene 35 or al xy,*nyl ene ring which can be nono- to
trisubsti t“ﬁﬁ@ Qé!mpounds ofq:ﬁé rege%'i—,r B £ :E‘ YRR @h@f‘%&ﬁﬁ%e one
to three net % can rt d xygen,or | fur .
R8 is hydr(? Fin Jc;a[]erfﬂr a‘gr “l?f/‘l 3 gr?T al?’@fﬁgggr it being

40 possPIPESRES t“ﬁ'é’é’érfléﬂ c’a’}faarFﬁ'e%%Wl@a§§cF8rb%' TSy

tri substit uacdtefchramisy&adney diasdpre , cabhianid canfiao, 1nsufflclency.

d err] - ( e renall kixxsy £ fGjcdenty O] asrebrall kyasdepasmE], ecetelizfadr ipchehiml koxy,
C err] - er idhpakkemysiad hemvtrndddll aiblafde/ astanky! dtherosclerosis,
N(C[err]-( %rndlataitfé’ lgkﬁ:ick, endo oxq[n Eﬁhugfr&]gaﬂyggffl}f‘é’ | u.nE,.t.lg@

h | ]f
e e T otk afttfrsﬁ%%w%%ﬁ%a 808 | Byeheg, OBREH SRR

C[err]_CIE”,pFn&gRyprostate hyperplapisyokidney failure or hypertension

10 Qagsefl- oy erachemdhoand Wy, iGtexi¢ataa,r pehhkagis and growth of
C err] - C er meskathahdkDtnmoz 8l $iich as prostid archihofd eradntakkyl ),
N(Clerr]-C %rgehtaufadae%i xRagey ! £ O ueks pandditilisl, kq&éﬁ&ntestlnal

phenyl or % E , Which in each case can be nono-

tri substltute y hal ogen, hydroxyl, anmino, ([err]- C[err] al kyl,
Cerr]-Cerr]-haloalkyl, CJerr]-Cerr]-al koxy, C[err]-Cerr]-hal oal koxy,
phenoxy, 15 The inGemtidn Euethdr atdddtihi vo Md¥HGnertbnilef rdndakhplin

N(C err] - ( eddckp8bkydnthgonists of dineX @8Bhilya enanar 1ﬂh95p&;ﬂ3y benehe 10

qerr]-der rz]en%CLR é%nmbh p%ﬁ%ﬁ{@of& of! ﬁé HG
case to be % totrlsu St ‘%})s, (ﬁ err.
Clerr]- C[errﬁys PR r]ln fﬂr 4l RPFIRT TS el 11 2% if kox

nglotens1on-convert1ng enzyme (ACE) 'inhibitors 1natlons o
20 ondothelin receptor antagonists of the formula I and ACE
inhibitors are preferred.

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

25
such as verapamil.

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

30

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

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). Such
substances are, for example, antibodies directed against VEGF or
specific binding proteins or alternatively low molecular weight
substances which can specifically inhibit VEGF release or
receptor binding.

35

40

The abovementioned combinations can be administered
simultaneously or sequentially. They can be employed both in a
single pharmaceutical formulation or alternatively in separate
formulations. The administration form can also be different, for

45



15 or RPOSHMARBSER with RI, forns a C4-C6-al kyl ene chain cl osed
to give a ring, which can be nmono- to trisubstituted by
Cerr]-Cerr]-alkyl, Cerr]-Cerr]-haloal kyl, and in which an al kyl ene
group can be replaced by oxygeg or sulfur, such as -(CH2)4-,

-(CH2) 5-, - (ipRe] Lhe rér]d’othéiﬁ‘!fécrzég)t[o‘fr %éﬁ Jn(%?&;’g; £dd [ Tdiministered

cfgj E f [rc][)eg(ra‘]r‘{"]%fl%%%'[‘%ﬂ Yot torsparenteraliy, V10 e i nked with RS

to give aring. 25 Rlerr] is hydrogen, Clerr]-C(err]-alkyl,
[ err] - er riheskekesybimitica- pBepdiativns bte especiallPesuiitapAesiblehor
thase radihiadr%altﬁeﬁécéhdxiﬁ%vEﬁtﬂ%B rHyfr‘ﬂ'ypEPtension %nﬁgiéss%'eﬁ.géegnﬁ)w

al ogen, . . .
d er ?] - e?/?‘{l%)élykglﬁg?ﬂ %glre(rg]n-“ {éror{-cgfrgf/?? h?lbs,uféfg‘gﬂ‘?féﬁ err] - hal oal koxy, 30
Cerr]-Cerr]-al koxycarbonyl, carboxam de, CONH(CJerr]-Cerr]-al kyl),
CON( (] err] - Gites ghoal &ytioh oEONRE eddnipdunts] callieClseeh] 16 @id lro2h kg

N(C err] - O edxperamkits 2, err]-Cferr]-cycloal kyl, phenoxy or
phenyl, i3¥0being possible for the aryl radicals nmentioned for
their part to be nono- to trisubstituted by hal ogen, hydroxyl,

C err] - C er rRecepkot  bB3Bling sEpdieqd - ([ err] - al kyl car boxyl ,
Cerr]-Cerr]-haloalkyl, Cferr]-Cerr]-al koxy, )
err]-( err]-halogl kox am no, . NH(Clerr]-Clerr]-a , .

NG g e‘JPg BARALRY Seudlis]erdidiChohah 17 br) b thpbiag1ammmsesing
Rlerr]; 15 CHO cellenf egplavefht hyl, which in each case can be nono- to
40 trisubstituted by: hal ogen, hydroxyl, am no, ]C[(e:[rr]-]C[ﬁrlr]-?lkkyl,
Cerr]-d ernlspakbaal ]-err]-al koxy, C[err]-Cerr]-hal oal koxy,
Cerr]-Cerr e@?%ﬁ?tﬁ%&’,arﬁﬁ?%err]-C[err]-al kyl), N(C(err]-Cerr]-alkyl)?2,
di oxonet hyl ene or di oxoet hyl ene; 45 0050/ 48572

20 The ETa or ETp receptor-expressing CHO cells were proliferated in

DMEM NUT MIX Fi; medium (Gibco, No. 21331-020) using 10% fetal
calf serum (PAA Laboratories GmbH, Linz, No. Al5-022), 1 mM
glutamine (Gibco No. 25030-024), 100 U/ml of penicillin and

100 pg/ml of streptomycin (Gibco, Sigma No P-0781). After

48 hours, the cells were washed with PBS and incubated at 37°C for
5 minutes with 0.05% trypsin-containing PBS. Neutralization with
medium was then carried out and the cells were collected by
centrifugation at 300 x g.

25

30 For the 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 by means of ultrasound Branson
Sonifier 250, 40-70 seconds/constant/output [sic] 20).

35 Binding tests

For the ET, and ETp receptor binding test, the membranes were
suspended in 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 pug of protein per test batch and incubated at
25°C with 25 pM [125I]-ET; (ETa receptor test) or 25 pPM [125I}-ET;
(ETp receptor test) in the presence or 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 HCl buffer, pH 7.4 with 0.2% BSA.

40

45



14 Co0E0/48672al kyl, it being possible for these radicals in each
case to be nono- to trisubstituted by: halogen, (Jerr]-(err]-alkyl,

Jerr]-Cerr]-al koxy, (err]-Cerr]-hal oal kyl . 5 R12 is hydrogen,

met hyl ; or NR[err], together y9th CR4, forns a 5- or 6-nenbered
alkylene = ohe rddidicehl ety GRli10ecORG: i kﬁhé&@wsugﬁgn@yfga Wling 40
R13 is hydrgge]gar glzggee er.r] - .eér - .kﬁ |ttet}e|n possi ble for~these
radi cal s t o Batoné2 o b r st FELE ij"lﬁ |8‘§,‘é’h, : R14 is hydrogen,
met hyl . 15 R15 and R16: R15 and R16 together forma

C3- C7- al kyl esst tiioF @he ET antagbftis¥s alkenybene chain closed to give a
ring, to which a 20 phenyl ring is fused, such as 7-aza-bicyclo[4.2.0]-
octa-1,3,5-triene, 2,3-dihydroindole, indole, 1, 3- di hydr oi soi ndol e,

1, 2, 3, 4- t et Makg dFD FatRoveEghing 250 - 300 werecanegthtdzsdguitvl i ne, it
bei ng possi binebarbigadh artificiajdgevémtilidtedpheagdtonizgdt andepitired-. The
trisubstitutadobid adery amdl@Rnar Gr&id lwetkeththaddvyilzed.

Cerr]-Cerr]-al koxy, (err]-Cerr]-hal oal kyl,

d err]-CR&rr] - hal oal koxy. Rlerr] is methyl, ethyl, methoxy or ethoxy,
whi ch carryIBneorfiralh@nimals, thepfipsipvRpqusdpreniristiraddorypf Laneosg lof

C err] - er Erlaléarsy tar boniegr 3Qood praessure MiEE] erhilchClest$ - &bk ),

N(C err] - eeLatdy 1bagrperica.boxam de or

CON(Cerr]-Cerr]-alkyl)[err]. Particularly preferred conpounds of the
formula I _(both as pure enantioners or pure diastereoners or as a

m xture tifeFBBftestya@ingls ware iinigAted ki $dbBi kdemishhihe tart fol | owi ng
meani ngs: compounds 30 min before ET1 administration. To determine the

ET-antagonistic properties, the blood pressure changes in the
test animals were compared with the those in the control animals.

20 p.o. Testing of the mixed ETp and ETy antagonists:

Male normotonic rats (Sprague Dawley, Janvier) weighing 250-350 g
are orally pretreated with the test substances. 80 minutes later,
the animals are anesthetized with urethane and the carotid artery
is catheterized (for blood pressure measurement) and also the
jugular vein (administration of big endothelin/endothelin 1).

25

After a stabilization phase, big endothelin (20 wg/kg, admr. vol.

30 0.5 ml/kg) or ET1 (0.3 ug/kg, admr. vol. 0.5 ml/kg) is given
intravenously. Blood pressure and heart rate are recorded
continuously for 30 minutes. The clear and long-lasting blood
pressure changes are calculated as the area under the curve
(AUC). To determine the antagonistic action of the test

35 substances, the AUC of the substance-treated animals is compared
with the AUC of the control animals.

The compounds according to the invention can be administered
orally or parentally (subcutaneously, intravenously,

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

The dose depends on the age;—condition and weight of the patient
and also on the manner of administration. As a rule, the daily
active compound dose is from approximately 0.5 to 100 mg/kg of
body weight in the case of oral administration and from

45



A< - i s NRBR®o507i485720R[err], SR err] or CJerr]-Cerr]-al kyl 40 X is
oxygen, sulfur or CR err]; with the proviso that if X = CRerr],

then Y = oxygen or sul fur. Y is oxygen, sulfur or CRlerr]; with the
proviso that if Y = oxygen or gglfur, then X = CRerr]. 45 R2

and R3 (whi gngg.g q,eet 5ce+] ﬁ{, |’“‘3"mﬁ. Cﬁrﬁady weight 1P ERY 482d %ot

15 I n eac case can be nono-
trisubstit uPEFeBYyS e 1 qerr]-Cerr]-al kyl,
Cerr]-Cerr]-hal oaI kyI C[err] Cerr]-al koxy, Cerr]- C[err] hal oal koxy,
NH(J err] - Clr@er ho?éi‘)ﬂ&mpo%@ ekdr el aaﬁlnfé&@ﬂeh[ ehr éolmwouq@id m&&wl
whi ch can 5 fbﬂ9£H%10591 1%% Eﬂ%%& £or
Cerr]-Cerr E% eb taI koxy
or Jerr]- 8Pi]a nl TSR ed a cap W@r‘iypog e
connect ed td'—aGFIE SinCTYRRCSILEOF Hes S°1Ut1°n%'r tHOBEBEE e\?i“‘é gr d?P’é’cYEs'bond,
a met hyl ene Thesayaxeicprgpared in atdvstphnane nproey. The pghijoe opmpenrfdsr at om
or an S errcan bhl tliis case be pP¥ddemsiel- ¢ e rfhealckiptomayryo Pharmaceutical
gyﬂ ohex%/l)Q avk3liarf@£dukbn a80cdi Rt bihWbish GaANeRS, | ieftdreak i és,

I fferen r
trifluor Or’re Ilet dlSlnt% ngogﬂﬁﬂf ﬁy?l:fg@i? %@fn{: g tllf:gkgyé
Clerr]-Clerf &P‘R?I?‘Fﬁ‘bts'Z sper sr P u T84 ROy
release-delaying agents, antlox1dants and/or propellants (cf. H.
Sucker et al.: Pharmazeutische Technologie [Pharmaceutical
Technology}, Thieme-Verlag, Stuttgart, 1991). The application

forms thus obtained normally contain the active compound in an
amount from 0.1 to 90% by weight.

15

20 Synthesis examples

Example 1:

2-Methylsulfonyl-4,5-dimethylthiazole
25

2.7 g of 2-methylmercapto-4,5-dimethylthiazole were initially
introduced into methylene chloride at ice temperature and 5.9 g
of mCPBA were added. The batch was stirred at room temperature
for 16 hours and then extracted once with sodium hydrogen-
carbonate solution and with sodium thiosulfate solution. The
organic phase was dried over magnesium sulfate, the solvent was
distilled off and 2.88 g of oil were isolated, which were
directly employed further.

30

35
lH-NMR (200 MHz): 3.25 ppm (3 H, s), 2.50(3 H, s), 2.40 (3 H, s).

ESI-MS: Mt = 191
40 Example 2:
2-Methylmercapto-4,5~-cyclopentenothiazole

45 10.4 g of ammonium dithiocarbamate were initially introduced into
ethanol and 7.5 g of 2-chlorocyclopentanone were added. After
30 minutes, the reaction was complete and the reaction mixture
was added to water. The agueous phase was rendered strongly



or *CR4, togODBO/48BT7R CR[err], forns a 5- or 6-nenbered al kyl ene

or al kenylene ring which can be nono- or disubstituted by nmet hyl ,
and in which in each case a nethyl ene group can be 25 repl aced by
oxygen; S hydrogen Clerr]-Gerr]-al kyl,

Jerr]- C[ershk&\iisg 109 Ybas | 5:891 e solutleﬂssé:mx%cttgﬁ bhege radical s
to nono- to tLéS St Icl'hl]l.

rpx car no,
Clerr]-der orJ.de ané Q-]% ? P uys:l.’ng concethraterdr‘

Cerr]-er }’dﬁ%‘F*b]aﬂrl%Gx?Cl‘é[ and aere{w %&xye 4 Btiyicted with ethyl

NH( C er r] - CReetate |ofie) orggmie mijase] gaq;]d@lqdywﬂ:brmz}gnem.um sulfate and
C err]-( & thecyalwaltkyhs @hetillled off. Thesrieshdéerwad tapant ugain be nono-
to trisubsticbibese Pl l3pheged, tipful of ﬁlrdenekanf&ni& lid was added and

Qerr]-er ??ﬂié as%féiﬁn%es ‘%%*?é Her bf%ﬂkl&@'ﬂ%kh%é(d 35

Cerr]-Jerr, gﬁer and 2.4 ﬁ I%Ees é’r lﬁFéVY

trisubstitut
trifl uor(nnePH}Fa Wﬁﬁﬂ rEPé@¥¥ %ﬂq%9x9r°PWlse' Ef%r?ﬂe douiry | the |gragtien
di oxonet P wae compliebeoenfiythmanixtgre was addgd- €6-¢gtsmwalThyl agueousei ng

possi bl e fophtbeswas aditzatsed 'witdCether, the o¥ganio pitasewas doied with
trisubstit U'irﬁgnéylulhéﬂquﬁﬂe AL dhle Gbevédtr eV distilled off. The residue
Jerr]-g er ﬁgﬁ% dI 1 téhe f&rlo%Pgtngéﬂ%B W&Epoﬁ’flﬁgil@ a

C4- C6- alkylene g fve arin can be nmono- to
trisubstitufly ation.” Clerr]-Cerr]-alkyl, C[err] Clerr] -hal oal kyl, and

i n whi ch ¥h alkylene group 0050/ 48572
16 &xEAmPee rePl aced by oxygen, such as -(CH2)4-, -(CH2)5-,
-(CHerr])[err]-, -(CHerr])[err]-O(CHerr])[err]-. RO is hydrogen

derr]- C[err] aIkI

-Methylsulfonyl -4,5-cyclopentenothiazole

20
1.9 g of 2-methylmercapto-4,5-cyclopentenothiazole were initially

introduced at ice temperature into methylene chloride and 7.3 g
of mCPBA were added. The batch was stirred at room temperature
for 16 hours and then extracted once with 1 N sodium hydroxide

25 solution and with sodium thiosulfate solution. The organic phase
was dried over magnesium sulfate, the solvent was distilled off
and 2.25 g of oil were isolated, which were directly employed
further.

30 lH-NMR (200 MHz): 3.26 ppm (3 H, s), 3.05 (2 H, dd), 2.95(2 H,
dd), 2.55 (2 H, dddd).

ESI-MS: M* = 203

35
Example 4:

2-Methylsulfonyl-4,5-dimethyloxazole

40 3 g of 2-methylthio-4,5-dimethyloxazole were dissolved in 100 ml
of methylene chloride and 13 g of mCPBA were added at ice
temperature. The batch was stirred for three hours and then added
to sodium thiosulfate solution. It was neutralized with sodium
hydrogencarbonate and the product was extracted with methylene

45 chloride. After drying over magnesium sulfate, the solvent was



5- ©05R9 48572s i ndi cated under R{err] linked with R8 to give a

ring. R10 is hydrogen, Cerr]-Cerr]-alkyl, it being possible for

t hese radicals 10 in each case to be nmono- to trisubstituted by:

hal ogen, hydr oxyl , carboxyl, Cizr r]-Cerr]-al koxy,

Cerr]-Cerr

CONH(C[ err]-C]er E‘E Q%'fbgﬂx C%iegr‘g efgrﬁg'gi l‘%%ln)a le°1atl?{[dérvrﬂ]lﬁ[:%rlrt]

NH(C[ err] - Cf” rfl T’%&A}{ %Izrr r% hIe)’:Z Cerr]-Cerr]-cycl oal kyl ,
phenyl , whi ch for |ts part can be nmono- to trisubstituted by

hal ogen, 15 IH-NMﬁly@b“denhz)C[s.rso] pphe(slaaldyyl 2.85€3 rd,- her el 1ml o/ lmgashoxyl
trifluororethyl Cerr]-(err]-al koxy, NH(C[err] Cerr]-alkyl),
Rlerr], N(CE& ‘i‘st[’érrs] 12Pkyl )2, phenyl or Cerr]-Cerr]-al kyl thio;
phenyl which can be nono- to trisubstituted by hal ogen, 20 hydr oxyl ,
Clerr]-Cergyagbkyls: Cerr]-Cerr]-haloal kyl, Cerr]-Cferr]-al koxy,
Cerr]-Cerr]-alkylthio, NH Cerr]-Cferr]-alkyl), N(Cerr]-(Jerr]-alkyl)2,
di oxonet hyl ene or di oxoet hyl ene; C3-C8-cycl oal kyl, it being

possi bl e ¥r(st)kasé4 raeticmelthyl th beasl ~25y loxy pes-@etboky-3udrdipbenyl-

pol ysubst it gregibyic hadisgeu~-1{ err] - err] -al kyl ,

Cerr]-Cerr]-al koxy. R13 is hydrogen hal ogen, Clerr]-(err]-al kyl,
trifluoronmethyl. 30 %err R15 and R16 toget her form
a C3- C7- al kyAZ%onB9chEi 5Pk §eﬂe¥% ag‘ﬂ@?é to an inigiplngixtyreeich @ Phenyl

ring is fused2-bydroxss-3-methoxy 33 3~-dilphenplpripionicnaeid in 20 ml of THF/
1, 3-di hydlf%l:mommdef epMBBand thé, mixkwdet 9hs adtyihreduiESd| i1Feyinutes. 700 mg
1,2,3,4-tet r@ydﬁn@tmul%hymm 5-dimethylinh{i8id1@ pesei Mded @b thes phenyl

20 e e el sl g
o LL]xyCErerQa%a g, & er&%% %{ﬁ% Wﬁﬁéffoﬁ'}eowlﬁau ¢ vas a%&agg &Wlth

hydroxyl,, 69156)%5” acy] &d) £hpePTIdunt YR cAFFRHed Wit pther. After

drylng over magnesium sulfate and dlstllllng off the solvent, it
was purified chromatographically and the product was crystallized
from ether/n-hexane. 522 mg of crystals were isolated.

1§-NMR (200 MHz): 7.35-7.20 ppm (10 H, m), 6.25 (1 H, s), 3.30 (3
H, s), 2.25(3 H, s), 2.20 (3 H, s).

25

ESI-MS: M* = 383
30 Example 6:

2-(4,5-Cyclopentenothiazol-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-17)

35
1H-NMR (200 MHz): 7.30-7.20 ppm (10 H, m), 6.80~6.60 (3 H, m),
6.25 (1 H, s), 3.85 (3 H, s), 3.80 (3 H, s), 3.70-3.40 (2 H, m),
2.9-2.6 (4 H, m), 2.30-2.25 (2 H, m).

40 ESI-MS: M* = 545

2-(4,5-Dimethyloxazol~2-yloxy)-3-(2-(3,4~dimethoxyphenyl)-
ethoxy)-3, 3-diphenylpropionic acid (I-15)

45



NH(C err]-C @0504485%21 ), N(([err]-C4-al kyl)?2, carboxam de or
CON(Cerr]-(Jerr]-al kyl)2- 45 0050/ 48572
17 The conpounds of the present invention offer a novel therapeutic
potential for the treat ment of hypertengy on, hi gh puI nonary pressure,
][Wofard' al h'fﬁ%&t -p‘%f‘E 8”152 EnSYEB‘ dm ), 8 Fbeé 3 ﬁékxh ,pely
ailure, chr a enc ren S e a
vasospasns, §e¢ b(?l §§he¥1sa§ bcm% acHBd; 8§h%'r’rtﬁ r'h&ggb e Gl é
asthma, at he?o%‘bl@ré‘a‘ér)' Zridot3xBc Bhodk0ehddoE)n-i nduced or gan
failure, intravascul ar coagul ati on, restenosis after angioplasty and
bypass opebagiphify, m+berygn prostate hyperplasia, kidney failure or
hypertension 10 caused by ischem a and by intoxication, netastasis and
growt h of mesenchymal tunors such as prostate carcinoma, contrast
agent - i nduceds k+2n@enkathigml 2agtoen) +I-methgrpt3 G4diphehphpropidnder acid 15
The inventioprigyther relates to conbinations of endothelin receptor
antagoni sts of the formula | and inhibitors of the reni n-angi ot ensi on
system |ARibitors of the renin-angiotension systemare renin inhibitors,
angi ot ensi on'H{"MEn( 280 ritiia)s dnd0-7 effRyi (@t Bnshbn-T-Gprdr 20 ngl2dzy m, (ACH) (1
i nhibitors. Eprdi nat.BOng3 &, ) .endot hel i n receptor antagoni sts of the

formula | and ACE inhibitors are preferred. The invention further
relates to copbinations of endothelin 25 receptor antagonists of the
formula | _anBStafi Efm an"t%?gonl sts such as verapam | . The invention
further rédPates to conbinations of endothelin recept or antagoni sts of

the fornula ksﬁﬂﬂqh@%acyéfﬁﬂgﬂfinothlazol—2-yloxy)—3-methoxy—3,3—dipheny1-
propionic acid (I-5)

50 ‘H-NMR (200 MHz): 7.50-7.20 ppm (10 H, m), 6.40 (1 H, s), 3.30 (3
H, s), 2.80-2.60 (4 H, m), 2.30 (2 H, m).

ESI-MS: M* = 395

25 (5)-2-(4,5-Dimethyloxazol-2-yloxy)-3-methoxy-3,3~diphenyl-
propionic acid (I-4)

l1H-NMR (200 MHz): 7.50-7.20 ppm (10 H, m), 6.10 (1 H, s), 3.25 (3
30 H, s), 2.1 (3H, s), 1.90 (3 H, s).

ESI-MS: M* = 367

2-(4,5-Dimethylthiazol-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
35 ethoxy)-3,3-diphenylpropionic acid (I-13)

1g-NMR (200 MHz): 7.30-7.20 ppm (10 H, m), 6.70-6.50 (3 H, m),
6.20 (1 H, s), 3.90 (3 H, s), 3.85 (3 H, s), 3.70-3.40 (2 H, m),
2.80 (2 H, tr), 2.20 (3 H, s), 1.15 (3 H, s).

40

ESI-MS: Mt = 533.

The compounds in Table I can be prepared similarly or as
a5 described in the general section.



30 * The inyvention further relates to conbinations of endothelin

recept or ant985H{§?§73f the formula | and diuretics. The i nvention
further relates to conbi nati ons of endothelin 35 receptor antagonists of
the fornmula | and substances which bl ock the action of VEGF (vascul ar
endot helial growmh factor). Such sub%tances are, for exanple, antibodies
directed agai nst VEGF or specific binding proteins or alternatively | ow
nmol ecul ar wei ght substances which can specifically inhibit VEG rel ease
or 40 receptor binding. The abovenentioned conbi nations can be

adm ni stered si mul t aneously or sequentially. They can be enpl oyed both
in a 45 single pharmaceutical fornulation or alternatively in separate
fornmul ati ons. The administration formcan also be different, for

0050/ 48572 18 exanpl e the endothelin
receptor antagoni sts can be adm ni stered orally and VEGF inhibitors
parenterally. These conbi nat | arations are especially csuitable
for the b5treatnent and prevention ¢f hypgrtlensijon 4dnd ijt4 4equgl 4e and
al so for the treatment of cardi ac|#hsubflirdind@dy. |« |« [0 |FWe |wgedwdet]i on of
t he conpounds can be seen in the tolll owi|ng 10 [e{pdri|mdnt]s: - Redept or
bi ndi ng studi es For bi ndi ng 5 qdi ey, |cl orgﬂcﬁrurar EﬁTAmo(cﬁw EIB
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250,

For the

Soni fier

5 mnutes with

suspended in

medi um was t hen

centrifugation at 300 x g.

35 Binding tests

(50 mMtris[er]rHCL buffer,

20) .

t he nmenbranes were

the cells were adjusted to a

7.4) and then disintegrated by neans of ultrasound Branson

cells were washed with PBS and i ncubated at 37[err]C for
0.05% trypsi n-containing PBS. Neutralization with
carried out and the cells were coll ected by
concentration of 108 cells/m of buffer

40- 70 seconds/ const ant/out put [sic]

30 For the nmenbrane preparation,
ETA and ETB receptor binding test,
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In

10

ET1 | eads

t est

vagot om zed and
20 p.o.
Mal e nornotonic rats

relatively | ong

Testing of the ET
ani mal s.

(1 mM/kg) wth the test

are orally pretreated with

a

. V.

n were catheterized.

To determ ne the

26,0

ant agoni st s:

artificially ventil ated,

whi ch | asts for

Mal e SD rats wei ghing 250 - 300 g were
the bl ood pressure changes in the

collected on the filters was quantified using a

scintillation counter.

5

anmobar bi t al

the intravenous admnistration of 1 ng/kg of

Janvi er) wei ghing 250-350 g

carotid artery and jugul ar

¥4

15 The test animals were injected i

ani mal s,
to a clear blood pressure rise,

The radi
animals were conpared with the those in the control

conpounds 30 mn before ET1 adm nistration.

ET- ant agoni stic properties,
Testing of the m xed ETA and ET[err]

19°

Packard 2200

ant agoni sts in vivo:
anest hetized with

pi thed. The

control

peri od.
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orally or

40 intranuscul arlvy,
Adm ni strati on can al so be

i nventi on can be adm ni stered

I ntravenously,

to the
sly,
in a customary nanner.

AR

S
parentally (s

The “conpound

The
and al so on

active conpound dose
in the case of

sprays.

body wei ght

g vapors or
ght of the patient

the daily

usi n
vl

i-nt raperitoneally)

adm ni stration

in the case of
conpounds can be adm nistered in

phar maceut i cal

0050/ 48572

The novel

liquid formb5 in the conventi onal

approximately 0.1 to 10 ng/ kg of body wei ght
adm ni strati on.

adm nistration and from

parentera
solid or
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i ntroduced into
of nCPBA were added. The

16 hours and then extracted
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The aqueous phase

was added to water.

conplete and the reaction m xture
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toﬁuene, a spatula tipful of p-toluenesulfonic acid was added and t he

sol vent was Q0294822 off at 60[err]C. 7.9 g of oil were dissolved in 75
m. of water and 2.4 g of NaCOH and 5.7 m of dinethyl sulfate were rapidly
added dropwi se. After one hour, the reaction 10 was conplete and the

m xture was added to water. The aqueous?? phase was extracted with ether,
the organi c phase was dried with magnesi um sul fate and the sol vent was
distilled off. The residue was enployed in the follow ng reaction w thout
further purification. 15 Exanpl e 3:

2- Met hyl sul fonyl - 4, 5-cycl opent enot hi azole 20 1.9 g of

2- met hyl mer capt o- 4, 5-cycl opentenot hi azole were initially I ntroduced at
ice tenperature into nmethylene chloride and 7.3 g of nCPBA were added.
The batch was stirred at roomtenperature for 16 hours and then
extracted once with 1 N sodi um hydroxi de 25 solution and wth sodi um

thiosulfate solution The organic phase s dried over magnesium
sul fate, theg splvept|whas|d|stiflpd|off anfl P. PS5l gl of pi| wefe]i kol ated,
whi ch were dirfcts | enpd pyga|« |Ofwiw e |Q v |80 [e[w | PR £ ROD2 WP | 3. 26
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45 chl ori de. Aftg; dnying over magnesi um sul fate, the sol vent was
0050/48572

0050/ 48572 22 distilled off and 2 g of
crude product were isolated, which it was directly possible to enpl oy
further. [err]H-NWMR (200 MHz): 3.30 ppm (3 H, s), 2.35(3 H, s), 2.15 (3
H s). ESI-MS: M+ = 175 Exanpl e 5:30 10
(S)-2-(4,5-Di net hylthiazol -2-yl oxy) - 3- met hoxy- 3, 3-di phenyl - pr opi oni c
acid (I1-1) 320 nmg of 55% NaH were added to an initial mxture of 1 g of
S- 2- hydr oxy- 3- net hoxy- 3, 3-di phenyl propionic acid in 20 m of THF/ 15 20 n
of DMF and the m xture was stirred for I5 mnutes. 700 ng of
2- met hyl sul fonyl -4, 5-di net hyl t hi azol e were added to this m xture and it
was stirred at roomtenperature for 16 hours. The bat ch was then treated
with water, the mxture was acidified with citric acid and the product
was extracted wth ether. After 20 drying over magnesium sul fate and
distilling off—the sqglvent it purified chromatographically and the
product was ¢rystalll ijzgqd frcn1ether/gdhexane. 522 Ing of [crlysftdl S| were
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3.85 (3 H,
2.30-2.25 (2 H,

35 1H NVR (200 MHz):
6.25 (1 H s),
2.9-2.6 (4 H m,

6.80-6.60 (3 H,_m),
(3 H. M

m,

545

m,

3.70-3.40 (2 H,

s),

Cycl PRFREEBERR azol - 2- yI oxy) - 3- ( 2- ( 3, 4- di et hoxyphenyl ) -

et hoxy) - 3, 3-di phenyl propionic acid (I-17)

7.30-7.20 ppm (10 H,

s),
m .
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Cerr]-Cerr]-al kynyl or phenyl, in each

substituted. 30

Cerr]-Cerr]-al kenyl,
case unsubstituted or
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b) a five- nASA/ABEWR er oaronatic |inked via a nitrogen
a group
In which k can assune the values 0, 1 or 2, p can as
values 1, 2, 3 or 4 and R6 is 45
Cerr]-Cerr]-cycloal kyl,

35 C)

r adi cal

I S:
Clerr]-Cerry

possi bl e f®r

10 Table 2

15
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45

Example 7:

Cerr]-Cerr]-al kenyl,
or unsubstituted or substituted phenyl.

atom

[err] 40

sune

t he

47 Cerr]-Cerr]-alkyl,

[err]

Cerr]-Cerr]-alkyl, C3-C8-al kenyl

GBIy eo Q! Ll &1 ;Je-sgyéggéﬁwéd abov

d err] - d er 42t3 KGFe HRepsIrgAofon ﬂ?%ﬁ?fnpf"éﬁ‘?%eﬁhpwn b

The results are shown in Table 2.

Receptor binding data (Kj values)

10

Cerr]-Cerr]-al kynyl
0050/ 48572

d)
where R7

& SRS I,

Compound ETp [nM/1] ETs [nM/1]
I-1 13 650
I-15 215 485
I-6 9200 >7100
I-5 50 >700
I-4 29 3100
I-13 145 210

a



15 005048572 - ([ err] - hal oal kyl or phenyl, which is unsubstituted
or substi t ut ed. A i s NR8R9, azido, OR err] ,
SRlerr] or (err]-Cerr]-alkyl 20 is oxygen sulfur CR[err]

or NRlerr]; with the proviso that if 4g

oxygen or sulfur or NRerr]; 25 Y is oxygenA B iw\

NR[err]; with the proviso that if ur+
r

NR[ err], theéfe Xlai@Rerr]; Rlerr] and R er (WhICh can be
identical or different): 30 are phenyl or naphthyl, which is
unsubsti tut e eny] or
manncny - “sifon eheteraructise iy BhbbthShed - pydgoryoarnoxy1 1§ M

ort ho- posi t| on Heriyagivect bond, a met hyl ene, et hyl ene or

et henyl ene group, an oxygen or suI fur atom or an SO err], NH
or N((err]-Cerr]-alkyl) graap C5- C6-cycl oal kyl, which is
unsubstituted or substituted] 408 ®rr] and R err] (which can be
identical or different): A—"C_C'—O hydrogen, hal ogen,

Cerr]-C&or]-al koxy, (err] ﬁ:[e!kr] hal oa¥ Ko
Cerr]-Cerr]-al kenyl oxy, C[err] Cerr]-al kynyloxy,

Cerr]-Cerr]-alkylthio, Cerr]-Cerr]-al kyl carbonyl
I b 2
NG err] -G er 1R R SRR 14 iRk ) 2
15
||
C—R

where R has the following meanings:

20
a) a radical OR53, where RS is:
hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal or a physiologically tolerable
25 organic ammonium ion;
C3-Cg-cycloalkyl, C,-Cg-alkyl, CH-phenyl, C3-Cg-alkenyl,
C3-Cg-alkynyl or phenyl, in each case unsubstltuted or
substituted.
30
b) a five-membered heterocaromatic linked via a nitrogen
atom.
35 c) a group
(ﬁ)k
—_—— 6
0—(CH, )p S R
40
in which k can assume the values 0, 1 or 2, p can assume
the values 1, 2, 3 or 4 and R6 is
45

C1~C4~-alkyl, C3-Cg-cycloalkyl, C3-Cg-alkenyl, C3-Cg-alkynyl
or unsubstituted or substituted phenyl.



56 0050748572 C[err]-al kyl, (err]-(err]-al kenyl, C2-C4-al kynyl
It being possi bl e for these radicals to be unsubstituted or
substituted; 5 or CRlerr], together with CRlerr], forns a 5- or
6- menber ed al kyl ene or al kagyl ene ring, whi ch can be -

unsubsti tut ed substituted, and in which or
nor e rretahyfenegjg:groups can be replaced by OXUMH n,l"ﬂﬂm,o”ﬂ
or -N(C[err]-Cerr]-alkyl); 10 Rlerr] is hydrogen,©
Cerr]-Cerr]-alkyl, (err]-Cerr] ﬁlkenyl Cerr]-Cerr]-al kynyl,
Cerr]-Cerr]- alkylcarbonyl It beJ g p955|ble for these radicals

to be unsubstituted or substrrgrgus“I phenyl or naphthyl,

whi ch is unsubstituted or || substi t ut ed;

unsubstituted or substituted CJerr]0C[err]-cycloal kyl; 20 or
R8, together with R9, fornms a C3-C7-al kyl ene chai n, whi ch can
be unsubstituted or substituted and is cl osed to give a ring,
and in which an alkxhggg 7 QR can be repl aced by oxygen or

sul fur; 280 i's hydrogen, Clerr]-Clerr]-alkyl;

RO is I|nked W th RB as indicated under R8 to give a 30
R10 i s hydrogen, (] énr¢+@GLkyl] -GlRydalkehel s |GeLeralkyaykergs-Cg~cycloalkyl,
Clerr]-Cferr]-al kynylt beling possible foPeiHtpeP@saiddns ftef chhppearadicals to
be unsubstituted or C1-Co-alkoxy, (ﬁu@fta'lkyi@ﬁilo RBRYSE QTpHERAt RYhicyfy ch is

unsubstltuted 35 or substituted

or
ring;

C;-C4-haloalkyl or phenyl, which is unsubstituted or

substituted.

A is NR8RY, azido, OR10, SR1® or C;-C4-alkyl

20
X is oxygen, sulfur, CR!1l or NR12; with the proviso that if
= CR!1l, then Y = oxygen or sulfur or NRI14;
25 Y is oxygen, sulfur, CR!3 or NR!4; with the proviso that if
Y = oxygen or sulfur or NR!4, then X = CRll;
RZ2 and R3 (which can be identical or different):
30

substituted, or

are phenyl or naphthyl, which is unsubstituted or

phenyl or naphthyl, which are connected to one another in
35 the ortho-position via a direct bond, a methylene,
ethylene or ethenylene group, an oxygen or sulfur atom or

an SO, NH or N(C;-Cs-alkyl) group

Cs-C¢-cycloalkyl, which is unsubstituted or substituted;

40
RY and R!! (which can be identical or different):
are hydrogen, halogen, C;-Cs-alkoxy, C;-Cs-haloalkoxy,
45 C3-Cg-alkenyloxy, €3=C¢=alkynyloxy, C;-Cs-alkylthio,

C;-C4~alkylcarbonyl, C;-Cs-alkoxycarbonyl, hydroxyl, NHj,

NH(C;-Cy-alkyl), N(C;-Cs-alkyl),



unsubstit ut @O50/488%2 i tuted Cerr]-Cerr]-cycl oal ky,

hydrogen, ([err]-(err]-al kyl; or NR[erimnﬂ e“ Hﬂﬁﬂu
forms a 5- or 6-nmenbered al kyl ene or al ch can

be unsubstituted or substiggted, and in which in each case one
or _nore 45 CEE[Ih PR, ¥,0HPS1%8RYDE éz LA9RGnbY O 3 sul f ur;
0050/ 48572 : b 1 b bRé dr ogen,

hal ogen, Cferr]- C[erp séﬁ@l orcf §§ea¥‘?(%’rﬁﬁ s ° € unsu nyI , it
bei ng possible for SEiF3kA%al s to be unsubst i tut ed or

substi t ut ed; 5 Rlerr] is hydrogen, Cerr]- (err]-alkyl; and

the physi s ogically J0bgk agg gst%ﬁlai'swa.tqp%litlhe ﬁ%%é' Q'?— or 6-megbered

enantionerically pur eol

Use of the heter ocy @i 32?? Her #59, Wphel s b pnemasiegeny
derivatives | as cl &fmE8P# "B}"ﬁdm En in which, ippgagh SaSReRRe AT dO8ases.
15 3. The use of t metbyhenergroupsasas|be meplaned| by mxyJes, sulfur, -NH

endot hel i n recept or cant-RgOHCyt-alkyl); 4. The use of the heterocyclically

substitutta [err]-hydroxycarboxylic acid derivatives | as clainmed in
claim1l 20 for t he production of drugs for treating diseases in which
R8 is hydrogen, C;-Cg-alky Cs-Cg-alkenyl, C;-Cg-alkynyl,

C,-Cs-alkylcarbonyl, it being possible for these radicals
to be unsubstituted or substituted;

15
phenyl or naphthyl, which is unsubstituted or

substituted;

unsubstituted or substituted C3;-Cg-cycloalkyl;
20

or R8, together with R?, forms a C3-Cj-alkylene chain,
which can be unsubstituted or substituted and is closed
to give a ring, and in which an alkylene group can be

replaced by oxygen or sulfur;
25

R® 1is hydrogen, C;-C4-alkyl;

or R® is linked with R8® as indicated under R8® to give a
30 ring;

R0 is hydrogen, C;-Cg-alkyl, C3-Cg-alkenyl, C3;-Cg-alkynyl, it
being possible for these radicals to be unsubstituted or
substituted; phenyl or naphthyl, which is unsubstituted

35 - or substituted;

unsubstituted or substituted C;-Cg-cycloalkyl;
40 R12 is hydrogen, C;-Cs-alkyl;

or NR12, together with CR4, forms a 5~ or 6-membered

alkylene or alkenylene ring, which can be unsubstituted

or substituted, aqd_ip“which in each case one or more
45 methylene groups can be replaced by oxygen or sulfur;



rai sed endotoosa/e85521 s occur. 5. The use of the heterocyclically

substituted 25 a- hydroxycarboxylic acid derivatives | as clainmed in
claim1l for the production of drugs for treating diseases in which
endot helin contributes to formati on angjor progression. 6. The use of

e Y ncy, oot EadEi syt S being, o a6! BB OibgeranlEnfard 2
pressure, acute/chr GFUPREHHIPd or substifuted; cerebral ischenia, asthmm,
beni gn prostate hyper pl asi a and prostate cancer. 35 7. A

conbi nati &g of kersQc | ubst i gd a- hydr oxycar boxylic acid
derivatives | agﬁc|§%n§8h#ﬁ&%ﬁéfﬁﬁ% Ehkyi' and one or nore active conpounds
selected frominhibitors of t he reni n-angi otensin system such as
reni n inhi bi tozmﬁpgﬁzgima‘ 'mg&a;lg::%mhg:rgh;é&;ngi ?m&iggﬁgerti ng
enzyne th ANS, pitr aBedrédts eep .

i nhi bitors, B-blockers, diure?igs, cal ci um ant agoni sts andy

VEGF- bl ock® ng substances. 45 0050/ 48572 ]

52 8. A phar Riccusecof theepateareerckiseldyapubskitydednt eral use,

conpri sing per ioxhydrduptarxiessylicnaaillliderivativeédel asscdaimgd in cladmud
auxi liaries, at fgatheOpefiMdNeX ki gisdsesderivative | as clained in
claiml. 5 9. A structural fragnent of the formula J[err]

the heterocycligahl g}éﬂ%&{.&éﬁﬁ%ﬁggen, &;E%’%ﬁﬁ{ﬂ(?gﬁlﬁﬁ?%&ngﬁi d

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

4. The use of the heterocyclically substituted
a-hydroxycarboxylic acid derivatives I as claimed in claim 1
for the production of drugs for treating diseases in which
raised endothelin levels occur.

20

5. The use of the heterocyclically substituted
o-hydroxycarboxylic acid derivatives I as claimed in claim 1
for the production of drugs for treating diseases in which
endothelin contributes to formation and/or progression.

25

6. The use of the heterocyclically substituted

30 a-hydroxycarboxylic acid derivatives I as claimed in claim 1
for treating chronic cardiac insufficiency, restenosis, high
blood pressure, high pulmonary pressure, acute/chronic kidney
failure, cerebral ischemia, asthma, benign prostate
hyperplasia and prostate cancer.

35

7. A combination of heterocyclically substituted
c~hydroxycarboxylic 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 inhibitors,

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

45

T



15 - where0O0BO/48572al s Rlerr], Rlerr], Rerr], Rerr], X and Y have the

meani ngs given in claim1, as a structural fragnent in an endothelin
recept or antagoni st. 20 25 30 35 40
52
8. A pharmaceutical preparation for oral and parenteral use,
comprising per individual dose, in addition to the customary
drug auxiliaries, at least one carboxylic acid derivative I
as claimed in claim 1. i
5
9. A structural fragment of the formula
R2
Lo (Y
10 Fe—c—
|3 | Y/k
R® R! ' R4
15 where the radicals R!, R?, R3, R4, X and Y have the meanings
given in claim 1, as a structural fragment in an endothelin
receptor antagonist.
20
25
30
35
40

45

U



45 0050/48572

Novel heterocyclically substituted a-hydroxycarboxylic acid
derivatives, their preparation and use as endothelin receptor
antagonists

Abstract

The present invention relates to carboxylic acid derivatives of
10 the formula I

2
R Ny
st
R3 Rl Y R4

15 I

the substituents having the meanings explained in the
description, preparation and use as endothelin receptor

20 .
antagonists.

25

30

35

40

45



