0050/ 50501 Novel carboxylic acid derivatives with 5,6-substituted-
pyrimdine ring, their preparation and use as endothelin receptor

ant agoni sts The present invention relates to novel carboxylic acid _ _
derivatives, their preparation and 5 use. Endotheli In S g Eept i de .\lNhI ch is
tonpos m noaci ds and is synthesized and release y vascul ar
en(rtlrgt hgtd?su%saggtﬁot helin exists in three isofornms, ET-1, ET-2 and ET-3.
"Endot hel i n" or "ET" hereinafter refers to one or all isoforns of
endothelin. 10 Endothelin is a potent vasoconstrictor and has a strong

ef f ect Navelceasboxyiepsid derivatives with 5,6tsubstitited pyrimidinesiing, dheiopréparatiorsed by

bi ndi nggKddsed B8 ehdothelin tetebfRr @Rt ture, 332, 411-415, 1988; FEBS
Letterg? 231,3440-444, 1988 anﬁ%‘j{)‘{g em Biophys. Res. Conmmun., 154,

868-875, 1988). 15 El evated or abnornal rel ease of endothelin causes

per si StHNg present invehtior: telates itd nolkélr ¢aPbexyiit aciccdérivatives, Qﬁélﬁbféﬁarétldhoﬁqd
ves which may result in disorders. "‘As reported in the |terature
endg’ehe"l"ﬁ € is involved in a nunber of disorders. These incl ude:

hypertensi on, acute nyocardial infarct, puI nonary hypertensi on, Raynaud S
ro

Sy OnEncciRE Y 8lpebBaE MRS cabolRs of 21 finpA0at B EFHAER

207 (19¢leased byascias enﬂo'@ebmm Eodott-elh exigtoip thiexoispforms; &Tel, ET-21d4nd

(1990) EN3. EEpbiothélin™vBe "EF2 %er&ﬂﬁﬂér@@f@s to\' g‘i gﬂl‘] % o?%gﬁ?e?ég
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( 1996) thatathis easddagsuictm s cwb@d(ﬂﬁamd)ng 8ﬁddthelgeﬁﬁtts ze@m{ th@ Bsﬁregt 8: .
b Spafir esc
?l&atﬁp?ﬁ@&\?g@é& E e_%uﬁ ﬁ4§'gf4(l Eﬂl ngﬁ'?pn ances

whi ch iGammun., 154, 8688 ﬁgﬁﬂ@endot helin to one or both receptors ought to

15 Elevated or abnormal release of endothelin causes persistent vasoconstriction in
peripheral, renal and cerebral blood vessels, which tnay result in disorders. As reported
in the literature, endothelin is involved in a number of disorders. These include:
hypertension, acute myocardial infarct, pulmonary hypertension, Raynaud’s syndrome,
cerebral vasospasms, stroke, benign prostate hypertrophy, atherosclerosis, asthma and

20 prostate cancer (J. Vascular Med. Biology 2, 207 (1990), J. Am. Med. Association 264, -
2868 (1990), Nature 344, 114 (1990), N. Engl. J. Med. 322, 205 (1989), N. Engl. J. Med.
328, 1732 (1993), Nephron 66, 373 (1994), Stroke 25, 904 (1994), Nature 365, 759
(1998), J. Mol. Cell. Cardiol. 27, A234 (1995); Cancer Research 56, 663 (1996) Nature
Medicine 1, 944,(1995)).

25 _ R

At least 2 endothelin receptor subtypes, ETa and ETg receptors, areicurrenﬂy described

in the literature (Nature 348, 730 (1990), Nature 348, 732 (1990)). Accordingly,

substances which inhibit the binding of endothelin to one or both receptors ought to
antagonize the physiological effects of endothelin and therefore represent valuable

30 drugs. '

The preparation'and use of endothelin receptor antagonists has already been described
in WO 95/26716, WO 96/11914, WO 97/09294, WO097/12878, WO 97/38980, _
WOQ097/38981, WO 97/38982, W098/09953 WO098/27070, DE 19726146.9, DE
35 19748238.4, DE 19750529.5, DE 19806438.1, DE 19809144.3 and DE 19836044.4. -
Further investigation has revealed that related compounds with 5,6-substituted
pyrimidine ring has advantageous properties in relation to receptor affinity and receptor



antagoni ze the physiol ogical effects of endothelin and therefore represent

.val uabl e

30 drugs. The preparation and use of endothelin receptor

ant agoni sts has al ready been described in W 95/26716, WD 96/ 11914, WO
97/ 09294, W97/12878, WD 97/38980, W97/38981, WD 97/38982, W98/ 09953,
=W98/ 2'0050/5080119726146. 9, DE 35 19748238.4, DE 19750529.5, DE 19806438. 1,
DE 19809144.3 and DE 19836044.4. Further investigation has reveal ed that
rel ated conmpounds with 5, 6-substituted pyrimdine ring has advant ageous

propertie

r affinity and. receptor 0050/50501 -2-

in relation to recept .
bi ndi nd! QHPTQQ'fe-_ %P%Wt%gféﬁiesrt‘élﬂ%ﬁ" epﬁraf'ﬂﬁﬁpgb’ﬁﬁpar ation and use.
The invention relates to carboxylic acid derivatives of the fornula | 8 4 H
- C Q. < N.R~ . 5 i. i C [ trazole [sic] or a
( @eﬁﬂq'%‘#%i Q?ﬁ%%yhggc'f’ﬁ@"p%ﬁ%&ﬂ? H@l ir?é’i'Hf g: a) an OR radical
in which R7 is: 15 hydrogen, the cation of an alkali netal, the cation of
an alkaline earth metal, a physiologically tolerated organic ammoniumion .

R6 8 -
gr oup

such as tertiary C, -4-
C8- C8-cycl oal kyl, C1-C83

or

10
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R‘l Kyl ammoni um or /Mt he ammoni um i on;

al kﬁl, CH2-p | which may be substituted by one
g0 -8’ .
= I
R® 1 N _ .
R e? |

in which R’ is tetrazole [sic] or a group

in which R has the following meaning:

a)

an OR’ radical in which R is:

hydrogen, the cation of an alkali metal, the cation of an alkaline earth metal, a
physiologically tolerated organic ammonium ion such as ftertiary Cy-Cs-
alkylammonium or the ammonium ion;

Cs-Cs-cycloalkyl, C4-Cs-alkyl, CHx-phenyl which may be substituted by one or
‘more of the following radicals: halogen, nitro, cyano, C,-Cy-alkyl, C;-C,s-haloalkyl,
hydroxyl, C1-C-alkoxy, mercapto, C;-C,-alkyithio, amino,

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

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

R’ can also be a phenyl radical which can carry from one to five halogen atoms
and/or from one to three of the following radicals: nitro, cyano, C;-Cs-alkyl, C4-Cs-
haloalkyi, hydroxyl, C,-C,-alkoxy, mercapto, C;-C;-alkylthio, amino, '
NH(C1-Ca-alkyl), N(C1-C-alkyl)s;



20 nore of the follow ng radicals: halogen, nitro, cyano, Cl-C4-alkyl,
.€1l- - hal oal kyl, hydroxyl, Cl-C4-al koxy, nercapto, Cl-C4-al kylthio, am no,
NH( C, =C4- al kyl ), N(Cl-C4-al kyl)2; a C3-C8-al kenyl or a C3 Ce-al kynyl group,
it being possible for these groups in turn- 25 to carry fromone to five
zhal 0gep0B0/SP501R7 can al so be a phenyl3+adical which can carry fromone to
five hal ogen atons and/or fromone to three of the follow ng radicals:
nitro, cyano, Cl-C4-alkyl, Cl-C4- hal oal kyl, hydroxyl, Cl-C4-al koxy,
mer capt o, C, -CA-al kyl thi am ng, 30 NH(CLl- C4-al kyl), N(C1-C4-al kyl) 2i
0050/ B8901 )Y eHfetP TRV Ster RO GSpTclh PR Ipgra e
pyga\iﬁ! y |h . itriazbiyl olvisich dgihketivigna @iitpdgenVﬂltbni'ari(Ewhich Inealy ?’émj fromi driecigetwoat om
an iC carr 0 o] om ope A oL wo
C1- il kyT NEIORPcoffredh 807, dcld o SRl ng I P BTtk 1
0--- (CH2) _gBoups;10 in which k has the. values 0, 1 and 2, p has the val ues
1, 2, 3 and 4, and R8 is Cl-C4-al kyl, C3-C8-cycloal kyl, C3-C6-al kenyl,
C3- C6- al kynyl or phenyl which may be substituted by one or nore, e.g. from
one toC hre®9™@HPt he fol l owing radicals: halogen, nitro, cyano,
Cl- C4-al kyl, Cl1-C4-hal oal kyl, hydroxyl, Cl-C4-al koxy, Cl-C4- 15 al kylthi o,
mer capt o, am no, NH(Cl-C4-al kyl), N(Cl-C4-alkyl)2; d) aradical O '
(ﬁ)"
8
—0—(CR,),—8—R"

10 in which k has the values 0, 1 and 2, p has the values 1, 2, 3 and 4, and R® is

C4-Caq-alkyl, C3-Cg-cycloalkyl, Ca-Ce-alkenyl, C3-Cg-alkynyl or phenyl which may

be substituted by one or more, e.g. from one to three, of the following radicals:

halogen, nitro, cyano, C;-Cs-alkyl, Cy-Cys-haloalkyl, hydroxyl, C,-Cs-alkoxy, C4-Cs-
15 alkylthio, mercapto, amino, NH(C;-C,-alkyl), N(C-Ca-alkyl),;

d) a radical

0

1!
—N—8—K®

B

o

20 -
in which R%is:

- Cy-Cqalkyl, Cs-Ce-alkenyl, Cs-Cg-alkynyl, C3-Cs-cycloalkyl, it being possible for
_ these radicals to carry a C4-C4-alkoxy, Cy-Cs-alkylthio and/or a phenyl radical as
25 mentioned under ¢);

phenyl which may be substituted by from one to three of the following radicals:
halogen, nitro, cyano, C,-Cy-alkyl, C;-C,-haloalkyl, hydroxyi, C4-Cy-alkoxy, C;-Cy-
alkylthio, mercapto, amino, NH(C1-C,-alkyl), N(C1-C4-alkyl)..
30
The other substituents have the following meanings:



' -NS--a9 an 0 20 in which RO is: Cl-C4-al kyl, C3-C6-al kenyl,

£3- C6- al kynyl, C3-C8-cycloal kyl, it being possible for these radicals to
carry a Cl-C4-al koxy, Cl-C4-alkylthio and/or a phenyl radical as 25

menti oned under c¢); phenyl which nay be substituted by fromone to three of
the fol 0050/80501di cal s: hal ogen, nited,- cyano, Cl-C4-al kyl,

Cl- C4- hal oal kyl, hydroxyl, Cl-C4-al koxy, Cl-C4- al kylthio, nercapto, am no,
NH( C1- C4- al kyl ), N(Cl-C4-al kyl)2. 30 The other substituents have the
foll owi ng neani ngs: 0050150501 -4 R 2 is hydroxyl, NH2, NH(Cl-C4-alkyl),
N(Cl- C4-al kyl)2, Cl-C4-al kyl, C2-C4-al kenyl, C2- C4-al kynyl,

Cl- C4- hR8ir oxisehykiydxyl, CNH%H@@@J-W%I) mcmmkmynfc;ialm c;-madu@fyém

Syl ene or oMby né%xﬁgxm%fei %&y%@&?‘“’ﬁ CaraliPy Cote o

Cl- C4- al kyl @r&'@sylthw omBRE forms together adth GR2 ad- orB-emembbrddcalkylgneops nay
N2 S R (O SYSYRISE Sing hiGh Wiay, ppluBttuiid By diie i) O, Cardify BB,

al kenyl , C2-\ehich |"R39ﬁ9h cagg .ong qmerwm@ﬂyleremrgap%mqm I@%.fmd, bycoxygen,

al koxycar bongilifur, ChNH4r Iy, ?Lajkgql Cl- C4- hal oal kyl , Cl-C4-al koxy, Ci- C4-
hal oal koxy, -NH O Cl-C4-alk C4-al kyl thio or CR3 fornms, as indicated

under R32 together with CR2 a 5- or 6-nenbered ring;
R is hydroxyl, NHz, NH(C;-C,-alkyl), N(C1-C4-alkyl)z, halogen, Ci-Cs-alkyl, Co-Cy4-

10 alkenyl,  C-Cs-alkynyl,  Cs-Cs-alkenyloxy, C;-Cs-alkylcarbonyl, C;-C,-
: alkoxycarbonyl, Ci-Cy-hydroxyalkyl, C4-Cq-haloalkyl, C,-C4-alkoxy, C-Cs-
haloalkoxy, -NH-O-C;-C4-alkyl, C;-Cs-alkylthio or CR® forms, as mdncated under

R?, together with CR” a 5- or 6-membered ring;

15 R* and R°® (which may be identical or different) are:

phenyl or naphthyl, each of which may be substituted by one or more of the

following radicals: halogen, nitro, cyano, hydroxyl, C;-Cs-alkyl, C;-C,-haloalkyl,

C4-C4-alkoxy, Ci-Cs-haloalkoxy, phenoxy, C1-C4-alkylth|o amino, NH(C,-C4-
20 alkyl), N(C4-C4-alkyl),; or

phenyl or naphthyl which are connected 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;

25 '
or Cs-C7-cycloalkyl;

R®  is hydrogen,

30 C1-Cs-alkyl, Cs-Ce-alkenyl, Cs-Cg-alkyny! or C,-Cg-cycloalkyl, it being possible for
each of these radicals to be substituted one or more times by: hydroxyl,
mercapto, carboxyl, halogen, nitro, cyano, C1-C4-alko$<y, Cs-Ce-alkenyloxy, Cs-Ce-
alkynyloxy, Ci-Cs-alkylthio, Ci-Cs-haloalkoxy, C,-Cs-alkylcarbonyl, C;-Ci-
alkoxycarbonyl, (C1-C4falky|)NHcarbonyl, (Ci-Cs-alkyl)oNcarbonyl, Cs-Cs-

35 alkylcarbonylalkyl, amino, NH(C;-C,-alkyl), N(C4-C4-alkyl),, phenoxy or phenyl, it

' being possible for said aryl radicals to be substituted one or more times, e.g. from
one to three times, by halogén, nitro, cyano, C;-Cs-alkyl, C4-C,-haloalkyl, C;-C,-



15 R4 and R5 (which nmay be identical or different) are: phenyl or naph
-each of which may be substituted by one or nore of the follow ng radicals:
hal ogen, nitro, cyano, hydroxyl, Cl-C4-alkyl, Cl-C4-hal oal kyl,

Cl- C4- al koxy, Cl-CA-hal oal koxy, phenoxy, Cl-CA-al kylthio, amno, NH(CL-

=20 al kyjoso/8dsy- C4- al kyl ) 2; or phenyl_gt naphthyl -which are connected
toget.her 1n ortho positions by a direct |inkage, a nethylene, ethylen

thyl,

-

e or

et henyl ene group, an oxygen or sulfur atomor an SO2, NH or N-al kyl group;
25 or C3-C, -cycloalkyl; R6 is hydrogen, 30 Cl-C8-al kyI C3- CG aI kenyl ,
C3- CB- al kynyalkexy, CG+-Ca-hejaalixyk ymercaptds e cargomn s Syéiosyl camingacR'%f Ci-fase
radicals to te I re yd ap
a%i @éﬁﬁiﬂn}r# f gﬁ-gﬁ aii(?i} ) N(«EF@.;J&}k D methﬂBﬁ& cgé?"ée

car boxyl ,

al kynyl oxy, @,QXQ% bylens qu], P@i‘y’@f Rhengxy §‘é§g}/‘i“t Hi%)g’nyl Cl-

al koxycar bonyl, (Cl-C4-al kyI)NHcar bonyl (Cl C4- aI kyI )2Ncar bonyl CS C8 35

o 5= 2oUy i OB, Qe i R X B OB o

phe

nor e t| rres fellgwingr tadlcaimehaimgamrmtfot cqu iydréneyll,0 gmiino, nCt-Ca—,aIkyyaﬁo-Cr

Cl1- C4- al kyI R .
C1- C4- hal oal qi;?/l@i’mercaaél (‘:ar &al%% éﬁénoxxi %aéﬁﬁiii"'l‘ﬂ RH(C-Ca
al koxycar borgjkyl N@@Q@ikyé)mymthw«r@glm qrletyignedianyoxonet hyl ene [sic],
di oxoet hyl ene [sic], or phenyl or phenoxy substituted by Cl-C4-al kylth

phenyl

or %Pt hyl , .each of I ch ma be subsUE3 % ge or tEI of t he.
follPowi ng r AlI¥er Y sxmempared heterearo ﬁéys‘ﬁmj ;pincon sromcanedp. Bres,
Cl- C4- hal oailikkygen ﬁbn@arad/ﬁmxsuif@lor%eygehmmcam whith imvey carfi froih ahekld t hi o,

NH(C1- C4- four halogen atoms and/or from one to two of the following radicals: C,-C;-alkyl,
- C4-Cy-haloalkyl, C1-C4-alkoxy, Cy-C,-haloalkoxy, C;-C4-alkyithio, phenyl, phenoxy

or phenylcarbonyl, it being possible for the phenyl radicals is turn to carry from

15 one to five halogen atoms and/or from one to three of the following radicals: C,-

20
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Cs-alkyl, C,-C4-haloalkyl, C1-C4-alkoxy, C1-C4-haloalkoxy and/or C4-Ca-alkyithio;

R' is Cy-Cs-alkyl, C+-Cs-alkylthio or C;-Cs-alkoxy, each of which carry one of the

-

r
e or

I O]

following radicals: hydroxyl, carboxyl, amino, NH(C1-C4-aIkyI) N(C-Cy-alkyl),,

carboxamide or CON(C;-C,-alkyl)o;
Z is sulfur or oxygen.
The following definitions apply herein and hereinafter:
an alkali metal is, for example, lithium, sodium, potassium;
an alkaline earth metal is, for example, calcium, rhagne_sium, barium;

organic ammonium ions are protonated amines such as, for example, ethanolamine,
diethanolamine, ethylenediamine, diethylamine or piperazine;

Cs-Cr-cycloalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl;

Ci-Cs-haloalkyl can be linear or branched such as, for example, fluoromethyl,
difluoromethyl, trifluoromethyl, - chlorodifluoromethyl, dichlorofluoromethyl,

5



al kyl ),

.SiX-ne

nber ed heteroaromatic system which contains from one to three

N( Cl- C4-al kyl )2 or nethyl enedi oxy or ethyl enedi oxy; 10 a five- or

nitrogen atoms and/or a sul fur or oxygen atom and which 'may carry from one

to fo
=Cl- C4-
Cl- C4-
bei ng
hal oge
- al k
Cl- C4-
of whi
NH( C1-
is sul
hergln
pot ass

ur hal ogen atons and/or fromone to two of the follow ng radicals:

4050/5050F1- C4- hal oal kyl , C1- C4--a6 koxy,
hal oal koxy, . C1- C4-al kyl t hi o, phenyl, phenoxy or phenyl carbonyl,

It

possi bl e for the phenyl radicals is turn to carry from 15 one to five

richingiilel ARG, ZfhoprBN, 2 a-dfuoRatuh) Ras Mliosv 2

aihlqrbm-diﬂuoﬁiéihyls Cl- ﬂ-ﬁﬂlmb-z-ﬂilorﬁéﬂwl kyl t Riy2<richiiro€hyh| koxgr,

each

%%ngqq Ye .of the follow ng radicals: hydroxyl, carboxyl, am no,
{2{?‘3 Cl-C4-al kyl )2, 20 carboxanide or CON(Cl-C4-al kyl)2:; Z

fur or oxygen. The follow ng definitions appl y herein and

L6 halogfﬁgﬁf‘lc%hkﬁé 'Im%ﬁ at?réncﬁéﬂf s 3! § bkérﬂplémdlﬁﬂ%h‘l@h

r
|um an a ne eart for exahp?

‘bar i umirifipremgthexy, mﬁnwﬁpmm ank Jribioseethesy, a%zh@é'ugmthqu, 1422
Qetrﬁlmha;w,rmz 2-Hiflabron TREhior 1y, Raffhsbresthbry, 2ifltbfostiislyner or

exanpl

pi perazin C3- cIoaIkyI Is, Tor exanple cyclopropyl cycl obutyl,
fﬁfl qughqggfe/

cycl op&F

trl1{)“

2,2, 2-
2, 2-di
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cium rragnes m'

xyl or cycloheptyl 35 Ci1- hanaIkyI can be linear
or branched such as, for exanple, fluoronethyl di f1 uoronet hyl ,

O FCTAR g 6 B DaHEORISLY oo i z“%fh&’”ﬁf% oé’?ﬁ@? 8000

ﬂ'tPPMLLRJH@éhWr?I-PI’OQY' 2tmethy=bpronyl, ﬂrl@mylcma-. utyl;
chloro-2-fluoroethyl, 2,2,2 trichioroethyl or

Cz-C4-alkenyl can be linear or branched such as, for example, ethenyl, 1-propen-3-yl, 1-
propen-2-yl, 1-propen-1-yl, 2-méthyl-1-propenyl, 1-butenyl or 2-butenyl;

C>-C4-alkynyl can be linear or branched such as, for example ethynyl 1-propyn-1 -yl 1-
propyn-3-yl, 1-butyn-4-yl or 2-butyn-4-yl;

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

Cs-Cs-alkenyloxy can be linear or branched such as, for example, allyloxy, 2-buten-1-
yloxy or 3-buten-2-yloxy; '

Cs-Ce-alkynyloxy can be linear or branched such as, for example, 2-propyn- -yloxy, 2-
butyn-1-yloxy or 3-butyn-2-yloxy; .

C4-C4-alkylthio can be linear or branched such as, for exafnple methyithio, ethyithio, .

propylthio, 1-methylethyithio, butylthio, 1-methylpropylthio, 2-methylpropylthio or 1,1-
dimethylethylithio;

Cs-Cs-alkylcarbonyl can be linear or branched such as, for example acetyl,
ethylcarbonyl or 2-propyicarbonyl;

C4-Cq-alkoxycarbonyl can be linear or branched such as, for example, metoxycarbonyl
[sic], ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl or n-butoxycarbonyi;



pent af | uoroet hyl ; 5 C1- C4-hal oal koxy can be |linear or branched such as, for
.exanpl e, difluoronethoxy, trifluoromnmethoxy, chiorodifl uoronethoxy,

1-fl uoroet hoxy, 2,2-difluoroethoxy, 1,1,2,2- tetrafl uoroethoxy,
2,2,2-trifluoroethoxy, 2-chloro-1,1,2-trifluoroethoxy, 2-fluoroethoxy or
spent af 10050/80860bxy; 10 Cl- C4-al kyl carn7e |inear or branched such as, for
exanple, methyl, ethyl, 1-propyl, 2- propyl, 2-nethyl-2-propyl,
2-methyl -1 -propyl, 1 -butyl or 2-butyl; C2-C4-al kenyl can be |inear or

branch uch as, for exanple. ethenyl . 1-propen-3-yl z =22yk, 1
b ope v RyBSimanyRyi ST b i o7 Brancrsaff 8, Forexarmble o SRBESS 11,

C2- C4- @-txxoboyat-1eydior Beoxobue2wyl;or br anched such as, for exanple, ethynyl,
1-propyn-1-yl, 1- propyn-3-yl, 1 -butyn-4-yl or 2-butyn-4-yl; Cl-C4-al koxy
‘can be |linear or branched such as, for exanple, methoxy, ethoxy,..propoxy,
20 1- méhHyd-alkylosan bedinggk or branshed ispeld gsx jor mlﬁyﬁppzﬁﬂwy ,, haxyl,

- di get inghRA BPyotyl; C3: Co- al kenyl oxy can be linear or branched such as, for -
exanpl e, al l yl oxy, 2-buten-1- yloxy or 3-buten-2-yloxy; 25 C3-C6-al kynyl oxy
can be linear or branched such as, for exanple, 2-propyn-1-yloxy, 2-

but yn- halogeis, for exarhpleyflucting| cigiind, brésird, kodindli o can be |inear or
branched such as, for exanple,: nethylthio, ethylthio, propylthio,

1-net hyl et hylthio, butylthlo, 1-nmethylpropylthio, 2-methylpropylthio or

1, 1- 3@heiineartiphdutiper telates & canpaindd frombwhigh thecompounds:af therformaladhed

su ASan Al ~et hyl carbonyl or 2-propyl carbonyl; 35
Cl?d?:él- gﬁﬂggggge?%gﬁgf‘a"ggﬁ%mﬁ)hear or branched such as, for exanple,

met oxycar bonyl [sic], ethoxycarbonyl, n-propoxycarbonyl,; i-propoxycarbonyl
or n- bprersiredrgroditigs dr6 WBseOinGlhich the release occurs under conditions prevailing in

certain compartments of the body, for example in the stomach, intestine, blood stream,

liver.

15 _ _-
The compounds and the intermediates for their preparation, such as, for example, Il and
IV, may have one or more asymmetric substituted carbon atoms. Compounds of this
type may be in the form of pure enantiomers or pure diastereomers or a mixture thereof.
The use of an enantiomerically pure compound as active ingredient is preferred.

20 '

The invention further relates to the use of the abovementioned carboxylic -acid'
derivatives for producing drugs, in particular for producing inhibitors of endothelin .
receptors. '

25 The compounds of the general formula IV in which Z is sulfur or oxygen (V) can be
prepared as described in WO 96/11914. ' '

R‘
>( \"" 4+ R®*—2—H —> R —3Z 1 c OH
2 2 R
Iz ' I1X v

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



C3- C8- al kyl car bonyl al kyl can be l|inear or branched such as, for exanple,
.2-oxoprop-1l-yl, 3-oxobut-1 yl or 3-oxobut-2-yl; Cl-C8-al kyl can be |inear
or branched such as, for exanple, Cl-C4-alkyl, pentyl, hexyl, 5 heptyl or
octyl; halogen is, for exanple,. fluorine, chlorine, brom ne, iodine. The
=i nvent i0080/5060her rel ates to conpounds{rom which the conpounds of the
formula | 10 can be rel eased (called prodrugs). Preferred prodrugs are
those in which the rel ease occurs under conditions prevailing in certain

conpar nts aof e bod r exanple in the C I n | ne, bl ood
oot eamCodRs of Fo s I FrriE8 Shirfaadin ot BolhERREA A G i B an aci®
pr epar gatalyseddransetiwrificationcasatgscabed in WIQ198/09953my have one or nore
asynmetric substituted carbon atons. Conpounds of this type may be in the .
formof_ pure enantioners or pure diastereoners or a mxture thereof. The
use of The enantiomerically furg gampounsispelthe dermida e can (Rlselkenobiaingd der r ed.
car Bowy TG o4l d, Lriehortl letsich MRoidhan Pwith RacBRRY PP i dEROmeric

ot e CAEIROHTSS of fectopmul 4 sita SiEble; epahsome gl R CbAss. Eemples: fe
gener alsuftablebases \6f ithis\iypé laré 4-chistophenylethylamine andl the isaeshaentioriobined as
descri@g@%ﬁ?{? 96/11914. a Ri R+ R6-Z-R-~-;V,- R-Z~-C B Rs Rs Rl ||
L rv oénds of the general fornula Il are either known or can be
synt hesi zed, for

10 The novel compounds in which the substituents have the meanings stated for general
formula | can be prepared, for example, by reacting the carboxylic acid derivatives of the
general formula IV in which the substituents have the stated meaning with compounds of
the general formula V.

o .
N .
Iv + RM{ ;\} ' > I
. R=
v ®’ |

R in formula V is halogen or R'2-SO,-, where R'? can be C-Cg-alkyl, C{-C-haloalkyl or

phenyl. The reaction preferably takes place in an inert solvent or diluent with the addition

of a suitable base, i.e. of a base that deprotonates the intermediate 1V, at a temperature
20 in the range from room temperature to the boiling point of the solvent.

15

If R' is an ester, then the compounds with R' = COOH can be prepared by acidic, basic
or catalytic cleavage of the ester group.

25 Compounds of type | with R' = COOH may furthermore be obtained directly when the
intermediate IV in which R' means COOH is deprotonated with two equivalents of a
suitable base and reacted with compounds of the general formula V. Here too, the
reaction takes places in an inert solvent and in a temperature range from room
temperature to the boiling point of the solvent.

30
Examples of such solvents or diluents are aliphatic, alicyclic and aromatic hydrocarbons,
each of which may optionally be chlorinated, such as, for example, hexane,



exanpl e, by reducing the correspondi ng carboxylic acids or their esters, or
_by other generally known nethods. 0050/50501 -8- Conpounds of the fornula
|V can be obtained in enantionerically pure formby an acid- catalysed
transetherification as described in WO 98/ 09953. The enantionerically pure
:conpoupgs0sbsone formula |V can al so-lge obtained by 5 carrying out a
‘conventional racemate resolution with racenmic or diastereoneric conpounds
of the formula IV, using suitable enantionericall y pure bases. Exanpl es of

sui tabl e bases of thjs t e are 4-chi orophen Iet anm n t he ba
ment i OHMOW‘W%PQHP eionanw’%g%ﬂeg ﬁ"?\hﬂeﬂ“‘? E“L‘JBQ 9 t uent s
have tbnlor(ﬁ@nhmbeh aétmthfcmﬁeg rcﬂlonde)amwtrichloroahylbne pethedrstgh dspfor

For mal £Xp00Ie, opfivh Fiado AR s el IEbUECofer, PRy HF6 P9 ounas

of t hdioyxanerank tbtrahydrefman aitrifes| such a8, JorRxample,1acatdnitrite Aod pudrionitrile,

hal 89°8 o1 83cHPas. Y0P Sdfide Mpiyibrdnild Y imSlyRhotilga! Wil -

phenyl . e reac |od prefe ace rn’'an I ne ent or diluent
wi th™ t methyipyrrelisienecsultpxidies aadisulfenes: such &s, for examales dimethylifoxidg@ades t he
I nter mggksihge.! V. at a tenperature 20 in the range fromroomterrperature to
the boiling point of the solvent. If R is an ester, then the conpounds
with R = COOH can be prepared by acidic, basic or catalytic cleavage of

t he esCommpunds.of e farmuiaivdre khowypand someloffhern ¢aidbe bayglitjot theyvane be

ob 55“ ”SS p%ﬁa%& Iiﬁ' a%ﬁgraﬁlp 'la'mown manner.

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, e.g. sodium carbonate or potassium carbonate, an alkali metal or alkaline

15 earth metal hydroxide such as sodium hydroxide or potassium hydroxide, an
organometallic compound such as butyllithium or an alkali metal amide such as lithium
diisopropylamide. '

Compounds of the formula | can also be prepared by starting from the corresponding
20 carboxylic acids, i.e. compounds of the formula | in which R' is COOH, and converting
these in a conventional way into an activated form such as an acid halide, an anhydride
or imidazolide, and then reacting the latter with an appropriate hydroxyl compound
HOR’. This reaction can be carried out in the conventional solvents and often requires
addition of a base such as, for example, triethylamine, pyridine, imidazole or
25 diazabicycloundecane [sic] are suitable [sic]. These two steps can also be simplified, for
~ example, by allowing the carboxylic acid to act in the presence of a dehydrating agent
such as a carbodiimide on the hydroxyl compound.

It is also possible to prepare compounds of the formula | by starting from the salts of the
30 oorresponding carboxylic acids, i.e. from compounds of the formula | in which R'isa
COOM group 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’-
A where A is a conventional nucleofugic leaving group, for example halogen such as
chlorine, bromine, iodine or optionally halogen-, alkyl- or haloalkyl- substituted aryl- or
35 alkylsulfonyl such as, for example, toluenesulfonyl and methylsulfonyl or another
equivalent leaving group. Compounds of the formula R’-A with a reactive substituent A
are known or can easily be obtained with general expert knowledge. This reaction can be



intermediate IVin which R means COOH is deprotonated with two equival ents
of a suitable base and reacted with conpounds of the general formula V.
Here too, the reaction takes places in an inert solvent and in a
tenperature range fromroom tenperature to the boiling point of the

sol vent 005W565081pl es of such solvents q-diluents are aliphatic, alicyclic
and aromati c hydrocarbons, each of which may optionally be chlorinated,
such as, for exanple, hexane, 0050/50501 - 9 cycl ohexane, petrol eum ether,
napht ha, benzene, tol uene ﬁééhene, nmet hyl ene chl oride, chloroform carbon

t et r achfYTPHOULINLhe eppven SRlvants @ndoisoadvantagrously: Hadertakephwith theor

exanpl eadditiors opa basé, ieWhith cadelthése mehlieried aBsveldrelstitableut y! et her,
propyl ene oxi de, dioxane and tetrahydrofuran, nitrites such as, for

exanpl e, - acetonitrile and propionitrile, 5 am des such as, for exanple,
di met hylrf someicases itds necéssanc it apply generiliivknowh lyotegtiveogiotprtechrigliéofdrdes

and gsul , mpl | | q8ul f, syi fol ane., -
ComspurieParng i Aot ccribpure ™ I for WL, B2 < 1t By e, B,
t hey cagroupsapdirstiebe peatestad asgeanzybether, whichisnthan cleavet at lrasuitable stagean be
used i sindfie 2bdclioh seBliehced’ al kaline earth nmetal hydride such as sodium
hydri de, potassium hydride or cal cium hydride, a carbonate such as al kali
nmetal carbonate, e.g. sodium carbonate or potassium carbonate, an al kali

met al  oComipbahdsief the fermula INAtwHich RAlivtstéeorUsié] 88n beQtbpanedysy Q¥dciiBed"

potgssi hfle, an organonetallic conpound such ‘as butyllithiumor an
al klgfi ﬁr#ervtvg*géa/ﬁ%‘gfsuch as lithium diisopropylam de. Conpounds of the -

formula | can also be prepared by starting fromthe correspondi ng 20
Canoer 1 €dieibo heviabBRRUAGS, Rt ERBAIE douRolieTy 8 O 20"
acid h a‘oirrggl,a Qﬂrealil;lﬁ%ﬁ gither as pure enantiomers or pure diastereomers or as mixture
thereof — in which the substituents have the following meanings:
15 _ _

R? hydroxyl, N(C;-Cs-alkyl)s, C;-Cs-alkyl, C;-Cs-haloalkyl, Ci-Cs-alkoxy, C;-Cy-
haloalkoxy, C;-C;-alkylthio or CR? forms together with CR® a 5- or 6-membered
alkylene or alkenylene ring which may be substituted by one or two Ci-Cyalkyl
groups and in which in each case one or more methylene groups may be

20 replaced by oxygen, sulfur, -NH or -N(C,-C,-alkyl);

R®  hydroxyl, N(Ci-Cs-alkyl)s, Ci-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Ci-Cg-
' haloalkoxy, C,-Cs-alkylthio, halogen or CR® forms, as indicated for R2, together
with CR? a 5- or 6-membered ring;
25 _ |
R* | and R°® phenyl or naphthyl, each of which may be substituted by one or more, e.g. |
from one to three, of the following radicals: halogen, cyano, hydroxyl, mercapto,
amino, C;-Cy-alkyl, C;-C,-haloalkyl, Ci-Cs-alkoxy, Cy-Cs-haloalkoxy, C;-Ci-
alkylthio, NH(C1-C4-aIkyI)2 [sic], N(C-Cy-alkyl)z, Ci-Cs-alkyicarbonyl, Ci-Cg-
30 alkoxycarbonyt; o

phenyl or naphthyl which are connected together in ortho positions by a direct
linkage, a methylene, ethylene or ethenylene group, an oxygen or sulfur atom or
. an SOz, NH or N(C4-Cy-alkyl) group,
35 :
or C3-C7-cycloalkyl;



or imdazolide, and then reacting the latter with an appropriate hydroxyl
.eompound HOR7. This reaction can be carried out in the conventional
solvents and often requires addition of a base such as, for exanple,
triethylam ne, pyridine, imdazole or 25 di-azabicycl oundecane [sic] are
=sui t ablggsbposbts These two steps can ahga be sinplified, for exanple,
allowi ng the carboxylic acid to act in the presence of a dehydrating agent
such as a carbodlimde on the hydroxyl compound. It is also possible to
prepare conpounds of the formula I bﬁ(startin fromthe salts of the
8
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aci d deri vatN(m.‘(;pg'k%Hp general formula | are those - either as pure
|

en?gtiorrers or pure

20

25

30

35

R"O

7

astereoners or as m xture

a five- or six-membered heteroaromatic system which contains from one to three
nitrogen atoms and/or one sulfur or oxygen atom and which may carry from one
to four halogen atoms and/or from one to two of the following radicals: C;-C,-
alkyl, C4-Cs-haloalkyl, Cy-C,-alkoxy, C;-Cs-haloalkoxy, Ci-Cs-alkylthio, phenyl,
phenoxy or phenylcarbonyl, it being possible for the phenyl radicals in turn to
carry from one to five halogen atoms and/or from one to three of the following
radicals: C-Cs-alkyl, C4-C4-haloalkyl, C4-C4-alkoxy, C4-Cs-haloalkoxy and/or C;-
Cs-alkylthio; : -

Ci-Cs-alkyl, C4-Cs-alkoxy, which carry one of the following radicals: hydroxyl,
carboxamide [sic] or CON(C;-C4-alkyl)s;

sulfur or oxygen.

Particularly preferred compounds of the formula | are those — either as pure enantiomers
or pure diastereomers or as mixture thereof — in which the substituents have the
following meanings:

R2

Ci-Cs-alkyl, C,-Cs-alkoxy, in particular methyl, ethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy or CR? forms together with CR® a 5-membered
alkylene or alkenylene ring which may be substituted by one or two methyl
groups and in which in each case one or more methylene groups may be



thereof - in which the substituents have the follow ng neanings: 15 R2
Jhydroxyl, N(Cl-C4-al kyl)2, Cl-C4-al kyl, Cil-C4-hal oal kyl, Cl1-C4-al koxy,

Cl- C4- hal oal koxy, Cl-C4-alkylthio or CR2 fornms together with CR3 a 5- or
6-membered al kyl ene or "al kenyl ene ring which may be substituted by one or
two Cl-ggsomospit 9roups and in which-ifg@-each case one or nore nethyl ene
groups nmay be 20 replaced by oxygen, sulfur, -NH or -N(Cl-C4-al kyl); R3
hydr oxyl , N(Cl- C4- aIkyI)2 Cl- C4-al kyl, C1- Ca- hal oal kyl , Cl1-C4-al koxy,

Cl- C4-  hal oal koxy, -C4-al k Ith| o0, hal ogen or CR3 forms as indicated for
R2, toget herfePlacedb WYSP"SOT fUE_ nenbered ring: 25 R4 and R5 phenyl or
napht hyl, each of which nay be substituted by one or nore, from one

i o, T8 SLAEEaL GAEIUGRT, FRc b @@*&W-hé?ﬂaal @?@’ cl- o

al kyl t hi o Nitia3dy, Cd!ﬂmrbyie)meys itiifluoropetho®y -arl € )mrmelammdlca;ed:&mro yl,
Cl- - 30 algg MEAW “ﬁmﬂ)ergﬁr pht hyl ‘whi ch are connected toget her
| | rec

in ortho posItions by a i nkageé, a nethyl ene, ethylene or
et henyl ene group, an oxygen or sulfur atomor an SO2, NH or N(Cl-C4-al kyI)

group, g% OradgeRT héd}ﬂ (mhﬁdél ,orQﬂﬁ&éﬁQWch i‘ri’a t@sﬁﬁst%eé' bByYéne or more,

SRSt s gl k. dr e tbﬁx@@xﬁﬁﬁsﬁﬁ o

hydroxyl, «pOpalkoty, G4-Cl-Eikylhio 8- C6- al kenyl oxy, C3-C6-al kynyl oxy,
Cl-_l -al kyl thio, Cl-C4- hal oal koxy, Cl-C4-al kyl carbonyl, hydroxycarbonyl,
Cl-T4- al koxycarbonyl, NH(Cl '

R* and R® are phenyl groups which are connected together in ortho positions by a direct

linkage, a methylene, ethylene or ethenylene group, an oxygen or sulfur atom or
an SOz, NH or N(C+-Cq-alkyl) group; or

15 R*and R® are cyclohexyl;

R® .Cy-Cg-alkyl, Cs-Cg-alkenyl or Cs-Cg-cycloalkyl, it being 'possible for each of these
radicals to be substituted one or more times by: halogen, hydroxyl, cyano, C;-C;-
alkoxy, Cs-Ce-alkenyloxy, Cy-Cs-alkylthio, phenoxy pr phenyl, it being possible for

20 . said aryl radicals to be substituted one or more times, e.g. from one to three
times, by C4-Cs-alkyl, C,-C4-alkoxy, dioxomethylene [sic], dioxoethylene [sic], C;-
Cy-alkyithio;

phenyl or naphthyl which may be substituted by one or more of the following
25 radicals: halogen, nitro, cyano, h'ydroxyl, amino, C-C4-alkyl, C4-C,-haloalkyl, C;-

Cs-alkoxy, C4-Cs-haloalkoxy, phenoxy, Ci-Cs-alkylthio, C-Cs-akylamino [sic] or

C1-C,-dialkylamino; | ' '

a five- or six-membered heteroaromatic system which contains one nitrogen
30 atom and/or one sulfur or oxygen atom and which may carry from one to four

halogen atoms and/or from one to two of the following radicals: C4-C4-alkyl, Cs-

Cqs-haloalkyl, C-Cs-alkoxy, C4-Cs-alkylthio, phenyl, phenoxy or phenylcarbonyl, it

being possible for the phenyl radicals in turn to carry from one to five halogen

atoms and/or from one to three of the following radicals: C;-Cs-alkyl, C,-C4-
35 haloalkyl, C4-C4-alkoxy and/or C4-C,-alkylthio;

Z sulfur or oxygen.



5 C4-alkyl)2 [sic], N(CLl-C4-al kyl)2, phenoxy or phenyl, it being possible
_for said aryl radicals to be substituted one or nore tines, e.g. fromone
to three times by. halogen, Cl-C4-alkyl, Cl-C4-haloal kyl, Cl-C4-al koxy,
Cl- C4- hal oal koxy, R10, Cl1-C4- al koxycarbonyl, di oxonethylene [sic],

-di oxoelgosbm080§si c] ., Cl- C4-al kyl thi e33phenyl - or phenoxy; 10 phenyl or
napht hyl whi ch nay be substituted by one or nore of the follow ng

radi cal s: hal ogen, nitro, cyano, hydroxyl, am no, Cl-C4-alKkyl,.

Cl- C4- hal oal kyl, Cl- C4-al koxy, Cl-C4-hal oal koxy, phenoxy, Cl-C4- aIkyIthlo,
NH( C1- C4- alky|)2 - [sic], NCl-C4-alkyl)2; 15 a five- or six-nmenbered

heéI ;ar Omh@na&mﬁoemé oM thbi ;ﬂ'bsé}? niheérition 6ffen ansoved thbrapeuticipotergiah feit thes -
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The invention further relates to combinations of endothelin receptor antagonists of the
formula | and inhibitors of the renin-angiotensin system. Inhibitors of the renin-

16 angiotensin system are renin inhibitors, angiotensin |l antagonists and angiotensin
converting enzyme (ACE) inhibitors. Combinations of endothelin receptor antagonists of
the formula I and ACE inhibitors are preferred.

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

The invention further relates to combinations of endothelin receptor antagonists' of the
formula | and diuretics. -

25 The invention further relates to combinations of endothelin receptor antagonists of the
formula | and substances which block the action of VEGF (vascular endothelial growth
factor). Examples of such substances are antibodies directed against VEGF or specific
binding proteins or else low molecular weight substances which are able specifically to
inhibit the VEGF release or receptor binding.

30
- The aforementioned combinations may be administered simultaneously or sequentially.
They can be employed either in a single pharmaceutical formulation or else in separate
formulations. The form of administration may also differ, for example the endothelin
receptor antagonists may be administered orally and the VEGF inhibitors parenterally.
35

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



35 difluoromethoxy, trifluoromethoxy or CR2 forns together with CR3 a
-b-menbered al kyl ene or al kenylene ring which may be substituted by one or
two nethyl groups and in which in each case one or nore nethyl ene groups
may be 0050/50501 -12- replaced by oxygen or sul fur; R3 Cl-C4-al kyl,

+Cl- C4A- gbkemspsof-l- C4-al kylthio, in parggcular nmethyl, ethyl, nethoxy,

et hoxy, difl uoromethoxy, trifluoromethoxy or CR3 forms, as indicated for
R2, 5 together with CR2 a 5-nenbered ring; R4 and R5 phenyl (identical or
different) which may be substituted by one or nore, -e.g. fromone to
three, of the follow ng radicals: hal ogen, hydroxyl, Cl-C4-alkyl,

Cl- CGA- &h&q&d e%c?éftﬂblébmdauﬁdgbaéﬁeaﬁoﬂn%ﬁ%“efen@mﬁ ga¢s; Or Oups which are

connect ed ether in ortho positions by a direct i nkage, a net hyl ene,
et hyl ene or ethenyl ene group, an oxygen or sulfur atomor an SO2, NH or

N( C1- CRegbpstor-birglingstudies 15 R4 and RS are cycl ohexyl; Re Cl1-C8-al kyI
C3-Cs-al kenyl or C3-C8-cycloalkyl,. it being possible for each of these
radfcals to be substituted one or nore tines by: hal ogen, hydroxyl, cyano,
C1- C4- Cidnesk human-Exx at EJsyeceptor-edpregsing ICH® rdells were remployed ;Mrehiyldi,ngi t
bei ng RAsfeP! € for 20 said. aryl radicals to be substituted one or nore
tinmes, e.g. fromone to three tines, by Cl-C4-al kyl, Cl-C4-alkoxy,
di oxonet hyl ene [sic], dioxoethylene [sic], C - C4-al kylthio; phenyl or
napht h¥eritbriafib pidpar@forsubstituted by one or nore of the. following 25

éﬁal s: hal ogen, nitro, cyano, hydroxyl, am no, Cl-C4-alkyl,

hal oal kyl , Cl- C4-al koxy, Cl-4-hal oal koxy, phenoxy, Cl-C4-al kylthio,

Cl CA- Jihel ETA o0 BT rdceptor-eXpressing €HO icells mere grown in DMEM NUT MIX Fip

medium (Gibco, No. 21331-020) with 10% fetal calf serum (PAA Laboratories GmbH,
Linz, No. A15-022), 1 mM glutamine (Gibco No. 25030-024), 100 U/ml penicillin and 100
ng/ml streptomycin (Gibco [sic], Sigma No. P-0781). After 48 hours, the cells were

15  washed with PBS and incubated with 0.05% trypsin-containing PBS at 37°C for 5
minutes. This was followed by neutralization with medium, and the cells were coliected
by centrifugation at 300 x g.

For membrane preparation, the cells were adjusted to a concentration of 10°® cells/ml of
20 buffer (50 mM Tris—HCL buffer, pH 7.4) and then disintegrated with ultrasound (Branson
Sonifier 250, 40-70 seconds/constant/output [sic] 20).

Binding assays

25 For the ETa and ETg receptor-binding assay, the membranes were suspended in
incubation buffer (50 mM Tris-HCI, pH 7.4 with 5 mM MnClz, 40 mg/mi bacitracin and
0.2% BSA) in-a concentration of 50 ug of protein per assay mixture and incubated with
25pM[1 25I]-ET1 (ETa receptor assay) or 25 pM [125(]-ETs (ETs receptor assay) in the-
presence and absence of test substance at 25°C. The nonspecific binding was

30 determined using 10”7 M ET;. After 30 min, filtration through GF/B glass fiber filters
(Whatman, England) in a Skatron cell harvester (Skatron, Lier, Norway) separated free
and bound radio ligand, and the filters were washed with ice-cold Tris—HCl buffer, pH 7.4 .
with 0.2% BSA. The radioactivity collected on the filters was quantified using a Packard
2200 CA liquid scintillation counter. '



a five- or six-nmenbered heteroaromatic system which contains one nitrogen
-30 atom and/ or one ‘sul fur or oxygen atom and which may carry fromone to
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AMAGNB & YIKOr ecept or ant agoni sts of the 20 fornul a
| ockers.

Male SD' rats weighing 250 - 300 g were anesthetized with amobarbital, artificially
ventilated, vagotomized and pithed. The carotid artery and jugular vein were cathetized
[sic]. |

In control animals, intravenous administration of 1 ug/kg ET1 results in a marked rise in
blood pressure which persists for a lengthy period.

The test animals received i.v. injection (1 ml/kg) of the test compounds 30 min before
administration of ET1. To determine the ET-antagonistic properties, the changes in
blood pressure in the test animals were compared with those in the control animals.

Oral testing of mixed ETa and ETg receptor antagonists:

Male normotensive rats (Sprague Dawley, Janvier) weighing 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.

After a stabilization period, big endothelin (20 ug/kg, admin. vol. 0.5 mi/kg) or ET1 (0.3
pg’kg, admin. vol. 0.5 mi/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

| and



The invention further relates to conbinations of endothelin receptor
,antagonists of the formula | and diuretics. 25 The invention further

rel ates to conbi nati ons of endothelin receptor antagonists of the

| and substances which bl ock the action of VEGF (vascul ar endot heli al
~-growt h 0050/8080)1. Exanpl es of such subgBances are antibodies directed

agai nst VEGF or specific

bi nding proteins or else |ow nolecul ar wei ght

substances which are able specifically to inhibit the VEG- rel ease or

receptor bindin 30 The .afore i opned conbi nat ons may be admi ni stered
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phar maceutical formulation or else in separate formnulations. The form of
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The novel compounds can be administered in conventional solid or liquid pharmaceutical
forms, e.g. as uncoated or (film-)coated tablets, capsules, powders, granules,
suppositories, solutions, ointments, creams or sprays. These are produced in a
conventional way. The active ingredients can for this purpose be processed with
conventional pharmaceutical aids such as tablet binders, bulking agents; preservétives,
tablet disintegrants, flow regulators, plasticizers, wetting agents, dispersants, emulsifiers,
solvents, release-slowing agents, antioxidants and/or propellant gases (cf. H. Sucker et
al.: Pharmazeutische Technologie, Thieme—Verlag, Stuttgart, 1991). The administration
forms obtained in this way normally contain from 0.1 to 90% by weight of active
ingredient.

~ Synthesis Examples

Example 1
2-Methyisulfanyi-6,7-dihydro-5H-cyclopentapyrimidine

4.9 g (44 mmol) of 2-oxocyclopentanecarbaldehyde, dissolved in 100 ml of water, were
added over the course of one hour to a solution of 16.4 g of potassium carbonate (119
mmol) and 42.3 g of S-methylisothiourea sulfate '(1 52 mmol) and, after stirring at room
temperature overnight, heated at 65°C for 6 hours. The aqueous solution was extracted
with pentane, the organic phase was concentrated, and the residue was
chromatographed on silica gel (heptane/ethyl acetate 8:2), resulting in 0.93 g of the
target compound as a solid.

f or mul a

Recept or - bi ndi ng studies 5 C oned human ETA



g/m streptonmycin (G bco [sic], Sigma No. P-0781). After 48 hours,. the.
.€ells were 15 washed with PBS and i ncubated with 0.05% trypsin-contai ni ng
PBS at 37C for 5 mnutes. This was foll owed by neutralization with nedium
and the cells were collected by centrifugation at 300 x g. For nmenbrane .
=pr epar g5g50/5050t1he cells were adjustedize a concentration of 108 cells/m of
20 buffer (50 mM Tris-HCL buffer, pH 7.4) and then disintegrated with

ul trasound (Branson  Sonifier 250, 40-70 seconds/constant/output [sic] 20).
Bi ndi ng_assays .25 For the ETA and ETB receptor-bindi ng assay, the
rrenbra%@%?@ suspended. in incubation buffer (50 MM Tris-HCl, pH 7.4
with 5 MM vnd 2, 40 ng/mM bacitracin and 0.2%BSA) in a concentration of

50 pg ot ei el ,assa ixture and i.ncubated with 25 pM[1251]-ET1
(ETA r%%ﬁ@%@gﬁﬁﬂﬁh%wgﬁ%yfm@ﬂﬁ"%‘ﬁ% receptor assay) in the
presence and absence of test substance at 25C. The nonspecific binding was
30 gdeteg i ' ' ' | | ass
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Li er, reslution) wergnraddadealtarnalely tonal selutinn of 2iB% 9 (Sghmmob af 2-methvisulfapy- wer e

washed g\idihyde@SFtyélopentapyiimiding ire20 mip bf mefhantl BhOC 854ttaA pH bE2-3 was
r adi oact i Vi t_|¥ pl I ecp&% on the filters S quant i.fied usi Qﬂq a Packard 2200
CA | i qunaintained.; After ; @6‘9“‘9&?”%038’/‘!9%@1 hq SMRYRS. Was Stireds 8| rooBLt  or
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Af t er vwithauh further putificationot hel i n dose-effect plot is constructed up to the
maxi rum Potential endothelin antagonists are adm nistered to other

speci nens of the sanme vessel 15 mn before starting the endothelin
dose- ef EX@MPIBIDHt . The effects of the - .

15 Benzyl 2-(6,7-dihydro-5H—cyclopentapyrimidin-2-y|oxy)-3¥methoxy—3,3-
diphenylpropionate '

06 g (1 .6 mmol) of benzyl 2-hydroxy-3-methoxy-3,3-diphenyl-propionate, dissolved in
DMF, was added dropwise to a suspension of 0.1 g of NaH (3.3 mmol, 80% in white oil)

20 in 10 mi of DMF at 0°C.. After the mixture had been stirred for 30 minutes, 420 mg (2.1
mmol) of 2-methyisulfonyl-6,7-dihydro-5H-cyclopentapyrimidine in 10 ml of DMF were
added, and the mixture was stirred at room temperature overnight. It was then poured'
into ice-water and extracted three times with diethyl ether. The ether phases were dried
with magnesium sulfate and then filtered, and the solvent was stripped off in vacuo. The

25 yellbw residue (0.54 g) was chromatographed on silica gel, allowing 243 mg of the
required product to be isolated.

MS (API1): 503 (M+Na)*
30 Example 4

2-(6,7-Dihydro-5H-cyclopentapyrimidin-2-yloxy)-3-methoxy-3,3-diphenylpropionic acid (I-
136)

35 - A solution of 0.23 g of bénzyl 2-(6,7-dihydro-5H-cyclopentapyrimidin-2-yloxy)-3-methoxy-
3,3-diphenyipropionate in 15 ml of ethyl acetate/methanol 2:1 was hydrogenated with
hydrogen under atmospheric pressure, using 60 mg of palladium in active carbon (10%),



10 endothelin are calculated as a % of the K+ contraction. Wth effective
.endothelin antagonists there is a rightward shift in the endothelin
dose-effect plot. Testing of ET antagonists in viva 15 Male SD rats

wei ghing 250 - 300 g were anesthetized with anobarbital, artificially
sventi | gosersosepot om zed and pithed. J{@-carotid artery and jugular vein
were cathetized [sic]. In control aninals, intravenous administration of 1
g/ kg ET1 results in a marked rise in 20 bl ood pressure which persists for

a lengthy period. The test animals received i.v. jnjection (1 mJkg) of the
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catheterized. After a stabilization period, big endothelin (20 g/ kg, admn.
vol. 0.5 m/kg) or ET1 (0.3 g/kg, admn. vol. 0.5 mJkg) is given

i nt ravEXBMPI8S " Bl 0od pressure and heart rate are 35 recorded continuously
for 30 m nutes. The marked and | ong-Ilasting changes in blood pressure are

cal cul gt s,th re r the.curve (AUC). To determ ne the
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(subcutaneously, inhtravenously, intranuscularly, 1ntraperitoneall In a
conveneBénmil o&\ggqlummem@qqqmlghpn (30% in methanol;/ were added, and the mixture

was stirred firstly at 0°C for one hour and then at room temperature for 2 hours. The =~

15  resulting suspension was then freed of solvent, taken. up in water and extracted with
ether. The organic phases were dried over sodium - sulfate, filtered and then
concentrated, and the resulting residue was chromatographed on silica gel, resulting in
11.4 g of the target compound.

20 Example 6
2-(4-Methoxy-5-methylpyrimidin-2-yloxy)-3-isopropoxy-3,3-diphenylpropionic acid (}-5)

0.76 g (2:5 mmol) of 2-hydroxy-3-isopropoxy-3,3-diphenylpropionic acid, dissolved in
25 DMF, was added dropwise to a suspension of 0.23 g of sodium hydride (7.6 mmol, 80%
in white oil) in 20 mi of DMF at 0°C. After the mixture had been stirred for 30 minutes,
0.6 g (3.8 mmol) of 2-chloro-4-methoxy-5-methylpyrimidine in 10 ml of DMF was added,
then the mixture was stirred firstly at room temperature overnight and then at 40°C for 8 .
hours. It was then poured into ice-water, adjusted to pH 1 with 2N HCI and extracted
30 three times with diethyl ether. The ether phases were extracted with 1N KOH, and the
alkaline aqueous phase was again adjusted to pH 1 with 2N HCI and reextracted with
ether. The ether phases obtained in this way were dried over magnesium sulfate and
filtered, and the solvent was stripped off in vacuo. The yellowish residue (0.8 g) was
chromatographed on silica gel, allowing 0.19 g of the required product to be isolated.

1H-NMR (CDCls, 200 MHz): 8.0 (s, 1H); 7.5-7.6 (m, 2H); 7.2-7.4 (m, 8H); 6.3 (s, 1H); 3.9
(m, 1H); 3.9 (s, 3H); 2.0 (s, 3H); 1.1 (m, 6H).



5 can al so take place with vapors or sprays through the nasopharyngeal
_space. The dosage depends on the age, condition and wei ght of the patient
“and on the node of adninistration. As a rule, the daily dose of active

ingredient is fromabout 0.5 to 50 ng/kg of body weight on oral '
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15 Example 8
2-Methylsufonyl-4-methoxy-5-methylpyrimidine [sic]

A solution of 62.4 g (101 mmol) of Oxone in water and 4 M sodium hydroxide solution

20 (about 40 mi) were added to a solution of 13.3 g (78.1 mmol) of 2-methylsufanyl-4-
methoxy-5-methylpyrimidine [sic] in 80 ml of methanol at 0°C in such a way that a pH of
2-3 was maintained. After the addition was compléte, the mixture was [lacuna] at room
temperature for 2 hours and, after removal of methanol, extracted with ethyl acetate,
and the organic phase was dried over sodium sulfate and evaporated. The solid residue

25 (14.7 g) was stirred in diethyl ether for two hours, then filtered and dried, resulting in
13.5 g of pure target product. - "

Example 9
30  2-(4-Methoxy-5-methylpyrimidin-2-yloxy)-3-benzyloxy-3,3-diphenylpropionic acid (1-47)

1.0 g (2.5 mmol) of 2-hydroxy-3-benzyloxy-3,3-diphenylpropionic acid, dissolved in DMF,

was added dropwise to a suspension of 0.27 g of sodium hydride (9 mmol, 80% in white

oil) in 20 mi of DMF at 0°C. After stirring the mixture for 30 minutes, 0.79 g (3.9 mmol) of

35 2-methylsuifonyl-4-methoxy-5-methylpyrimidine in 10 mi of DMF were added, and the
- mixture was then [lacuna] at room temperature ovemight. It was poured into ice-water,
adjusted to pH 1 with 2N HCI and extracted three times with diethyl ether. The ether



Exanpl e 2 2- Met hyl sul fonyl -6, 7-di hydr o- 5H cycl opentapyrimdine 5 A
.solution of 9.9 g (16.1 mml) of Oxone in 70 m of water and 4M sodi um

hydr oxi de
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conpl et e,
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2-(4-Méthoxy-5-methylpyrimidin-2-yloxy)-3-hydroxy-3,3-diphény|propionic acid (1-29)

A solution of 440 mg (0.94 mmol) of 2-(4-methoxy-5-methylpyrimidin-2-yloxy)-3-
bénzyloxy-s,3-diphenylpropionic acid in 20 mi of ethyl acetate was hydrogenated with
hydrogén_under atmospheric pressure at room temperature using 80 mg of palladium on
active carbon (10%) for 3 days. The mixture was filtered and concentrated, and the
residue (430 mg) was chromatographed on silica gel, allowing 39 mg of the desired
target-product to be isolated.

1H-NMR (ds-DMSO, 200 MHz): 8.0 (s, 1H); 7.6 (m, 2H); 7.0-7.5 (m, 8H); 5.6 (s, 1H); 3.8
(s, 3H); 1.9 (s, 3H).

Example 11
(S)-2-(4-Methoxy45-methylpyrimidin-2-y|oxy)-3-methoxy-3,3-diphenylpropionic acid (1-2)

10 g (36.7 mmol) of (S)-2-hydroxy-3-methoxy-3,3-diphenylpropionic acid, dissolved in 40
ml of DMF, were added dropwise to a suspension of 3.3 g of sodium hydride (110 mmol,
80% in white oil) in 40 ml of DMF at 0°C. After stirring the mixture for 60 minutes, 9.6
[lacuna] (47.7 mmol) of 2-methyisulfonyl-4-methoxy-5-methylpyrimidine in 20 mi of DMF
were added, and the mixture was then stirred at room temperature overnight. It was
poured into ice-water, adjusted to pH 1 with 2N HCI and extracted three times with
diethyl ether. The ether phases were extracted with 1N KOH, and the alkaline aqueous



3, 3-di phenyl propionate in 15 m of ethyl acetate/ nmethanol 2:1 was
-hydrogenated with hydrogen under atnospheric pressure, using 60 ng of
pall adiumin active carbon (109, 0050/50501 18 at roomtenperature for 24

hour s.

The m xture was filtered and concentrated, and the residue (177 ng)

swas stl ‘56%05? jo di et hyl et her, filtgk/&q and then dried. 95 ng of the
0

target pr

were isolated. 5 1 H NVR (d6-DVSO 200 MHz): 8.3 (s, 1 H),
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2- hydr ds,/3H); Rbfs; 8Hpxy- 3, 3- di phenyl propi oni ¢ acid, dissolved in 25 DVF, was
added dropw se to a suspenS| on of 0.23 g of sodiumhydride (7.6 nmol, 80%

in white oil

at 0C. After the m xture had been stirred for
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The following compounds were prepared analogously to the abovementioned examples
Example 12
3-Ethoxy-2-(4-methoxy-5-methylpyrimidin-2-yloxy)-3,3-diphenylpropionic acid (1-4)-

1H-NMR (CDCls, 200 MHz): 8.0 (s, 1H), 7.1-7.5 (m, 10H); 6.2 (s, 1H); 3.9 (s, 3H); 3.5
(m, 2H); 2.0 (s, 3H); 1.1 (t, 3H).

MS (API): 409 (M+H)*
Example 13

3-[2-(3, 4-D|methoxyphenyl)ethoxy]-2-(4~methoxy—5-methylpyrlm|d|n-2-yloxy)-3 3
diphenylpropionic acid

1H-NMR (CDCls, 200 MHz): 8.0 (s, 1H), 7.1-7.4 (m, 10H); 6.6-6.8 (m, 3H); 6.3 (s, 1H);
3.9 (s, 3H); 3.8 (m, 7H); 3.5-3.65 (m, 1H); 2.7-2.9 (m, 2H); 2.0 (s, 3H); 1.1 (t, 3H).

MS (ESI): 555 (M+H)*
Example 14

3-[2-(3,4-Dimethoxyphenyl)ethoxy]-2-(9-methyl-9H-purin-2-yloxy)-3,3-diphenylpropionic



al kal i ne aqueous phase was again adjusted to pH 1 with 2N HC and
.Teextracted with ether. The ether phases obtained in this way were dried
over magnesiumsulfate and filtered, and the solvent was stripped off in
vacuo. The yell owi sh residue (0.8 g) was chromatographed on silica gel,
sal | ow ppso/sb%oy of the required produgp-to be isolated. 35 1 H NWR (CDC13
200 MHz): 8.0 (s, 1 H); 7.5-7.6 (m 2H); 7.2-7.4 (m 8H); 6.3 (s, 1 H);
3..9 (m 1 H,; 3.9 (s, 3H; 2.0 (s, 3H; 1.1 (m 6H). 0050/50501 -19- MS

(API): 423 (I\/H—I)+ Exanpl e 7 5 2-Met hyl suf anyl - 4- net hoxy- 5- net hyl pyri nidine.

[sic] 7cHdg- &9&)2 mmol ) of sodi um thi omet hanol ate were added to a solution
of 14.8 g (93 mmol) of 2-chloro-4-nmethoxy-5-nethylpyrimdine in 100 m of

The. sorEhMREBEH. B0p ML F Al 11 7565 dED 0P8 e obS Sl ar i
ext r acte:8 (s)ittH); 8.9H(ss 3H) 138 (moz); 8.5B885a(m, viH)e27+2.0dm, @y 2.8d8) 3i); dul (tat e,
filtger )and concentrated, and the resulting residue (13.4 g) was reacted

‘wi t hout™ /Ur t her purlflcatlon 15 Exanple 8
2- Met hyl suf onyl - 4- net hoxy-5-net hyl pyrimdine [sic] A solution of 62.4 g

(101 MRS XESH: EX9M+H* Wat er and 4 M sodi um hydr oxi de sol ution 20 (about
oOm) vvez(e zgdded(m F solution of 13.3 g (78.1 nmol) of 2-nethyl sufanyl - 4-

rret hoxy- 5- net hyl pyri mdl ne [sic] in 80 m of methanol at OC in such a way

that a ExXdnfle 18- 3 was maintained. After the addition was conplete, the

rﬁ>§hure was [lacuna] at room tenperature for 2 hours and, after renoval of
anol, extracted with ethyl acetate, and the organic phase was dried

over s @)8-iis(4lubrapihenyl)-Semethoxy:2e(d-mathexy-btmethylpyriohidin-2-yloxy)propionic
~ acid (I-61) | '

~ 1H-NMR (CDCl3, 400 MHz): 8.0 (s, 1H), 7.4-7.5 (m, 2H); 7.25-7.35 (m, 2H); 6.9-7.0 (m,
15  4H); 6.05 (s, 1H); 3.9 (s, 3H); 3.3 (s, 3H); 2.05 (s, 3H).

MS (API): 431 (M+H)"
Example 16
20
3-(3,4-Dimethylbenzyloxy)-2-(4-methoxy-5-methylpyrimidin-2-yloxy)-3,3-diphenyl- -
propionic acid (I-149)

1H-NMR (CDCls, 200MHz): 8.0 (s, 1H), 7.1-7.5 (m, 10H); 6.2 (s, 1H) 46(d 1H),44(d
25 1H); 3.85 (s, 3H); 2.2 (s, 6H); 2.0 (s, 3H).

MS (API): 498 (M+H)"*

- The compounds listed in Table 1 can be prepared analogously.

30
Example 17
Receptor binding data were measured using the binding assay described above for the
compounds listed below.

35

The results are shown in Table 2.
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20 active carbon (10% for 3 days. The mxture was filtered and
_concentrated, and the residue (430 ng) was chromat ographed on silica gel,

allowing 39 ng of the desired target-product to be isolated. 1 H NWR

(d6-DVSO, 200 MHz): 8.0 (s, 1H); 7.6 (m 2H); 7.0-7.5 (m 8H); 5.6 (s, 1
“H); 3.8 .25 (s, SFD 1.9 (s, 3H). Exanple 11

(S)-2-(4-Met hoxy-5-net hyl pyri mdin-2 yl oxy) - 3- net hoxy- 3, 3- dlphenylproplonlc

acid (1-2) 30 10 g (36.7 mmol) of

(S) - 2- hydr oxy- 3- net hoxy- 3, 3-di phenyl propionic acid, dissolved in 40 m of

DMVF, were added dropwi se to a suspension of 3.3 g of sodium hydride (110

nmmol, 80%in white oil) in 40 m .of DM at OC After stirring the mxture

for 60 mnutes, 9.6 [lacuna] (47.7 mmol) of

2- met hyl sul f onyl - 4- net hoxy-5-nethyl pyrimdine in 20 m of DWVF 35 were

added, and the m xture was then stirred at roomtenperature overnight. It

was poured into ice-water, adjusted to pH 1 with 2N HCI and extracted
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S Rd&s8s R--B--C--CO---<NR Rs RN
_tetrazole [sic] or a group 0 G-It
meaning: a) an OR radical in which R7 is:

al kali netal,

the cation of an al kaline earth netal,

R~ 5inwhich R is

10 in which R has the follow ng
15 hydrogen, the cation of
a physiologically

an

-tol erated organi c anmoni umion such as tertiary Cl-C4- al kyl anmoni um or the

ammoni um i on;

substituted by one or

cyano, Cl-C4-al kyl,
am no,

Cl- C4- al kyl t hi o,
or a C3-C6-al kynyl

which can carry fromone to five hal ogen atons
the follow ng radicals:

hydr oxyl ,

-36 -

0050/50501

C3- C8- cycl oal kyl ,

Cl- C8- al kyl ,

CH2- phenyl which may be

20 nore of the follow ng radicals: halogen, nitro,
C4- al koxy, mercapt o,

gr oup,

nitro,

Cl- C4- hal oal kyl, hydroxyl, C, -
NH( C, - C4-al kyl ),

N(Cl- C4-al kyl) 2i

it being possible for these groups in turn
carry from one to five halogen atons; R7 can al so be a phenyl radical

cyano, C, -C4-alkyl,

Cl- C4- al koxy, nercapto,

Cl- C4-al kyl t hi o,
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C -C4- hal oal kyl ,
ani no,

a C3- C6- al kenyl

25 to

and/or fromone to three of



30 NH(Cl-C4-al kyl), N(CL-C4-alkyl)2i trrerrrrrrrrriiiy i 0050/ 50501 -38
_b) 11111 a 5-nmenbered heteroaromatic system such as pyrrolyl, pyrazolyl,

i mdazolyl and triazolyl, which is linked viaanitrogen atom and whi ch
may carry fromone to two halogen atons or from al kyl or
-from opeso/sos0e Cl- CA-al koxy groups;33-c) a grouammmmmmmﬁml g--R 10
in which k has the values 0, 1 and 2, p has the vaktues 14 2 3 and 4, and
R8 is Cl-C4-al kyl, C3-C8-cycloal kyl, C3-C6-al kenyl, C3-C6-al kynyl or
phenyl which may be substituted by one or nore, e.g. fromone to three, of

the foMW8#aY: radi cals: hal ogen, nitro, cyano, Cl-C4-alkyl, .
Cl- C4- hal oal kyl , hydroxyl, Cl-C4-al koxy, C,-C4- 15 al kylthi o, nercapto,

am no, ,NH(Cl- C4- al ) Cl-C4-al kyl)2; d) aradical 0O 8 O 20 in which
RO is: 101-0%28?’R§?‘5¥4§-‘E§I§M§/|, C3- Cs-al kynyl, C3-C8-cycloal kyl, it

bei ng possible for these radicals to carry a Cl-C4-al koxy, Cl-C4-al kylthio
and/ or a phenyl radical as 25 nentioned Hnder c); -

R
s ., | = PN
n—z—$—?~o——(f R
R® R N= s I
: R
5
“in which R’ is tetrazole [sic] or a group |
o]
[l
"€C—R
10 | .
in which R has the following meaning:
a) an OR’ radical in which R is:

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

Ca-Ca-cycloalkyl, Cy-Cg-alkyl, CHz-phenyl which may be substituted by one or

20 more of the following radicals: halogen, nitro, cyano, C4-Cs-alkyl, C+-Cs-haloalkyl,
hydroxyl, Ci-C,-alkoxy, mercapto, C1-C,-alkylthio, amino, NH(C1-Cy-alkyl), N(C4-
Cy-alkyl)z; |
a Ca¥Cs-aIkenyl or a Cs-Cg-alkynyl group, it being possible for these groups in turn

25 to carry from one to five halogen atoms;

R’ can also be a phenyl radical which can carry from one to five halogen atoms
and/or from one to three of the following radicals: nitro, cyano, C;-Cgs-alkyl, C;-C,-
haloalkyl, hydroxyl, C,-Cs-alkoxy, mercapto, C-C4-alkyithio, amino,

30 NH(C+-C4-alkyl), N(C4-Cq-alkyl)o;



phenyl which may be substituted by fromone to three of _the follow ng

_radicals: halogen, nitro, cyano, Cl-C4-alkyl, al oa\l’“ hydr oxyl ,
Cl- C4- al koxy, Cl-C4- alkylthio, mercapto, amn ,ﬁ”&‘, ﬂmm

N(C, -C4-al kyl)2; 30 R2 i's hydroxyl, NH2, NH(Cl- C4 al kyl) 2,
- C1- C4- 8D89#50502- C4- al kenyl , C2 r 0050886501 - 39-
Tarrittrriverrffrarbrrtrrr;f13 . C N s 1-C4-hydroxyal kyl, Cl-C4-hal oal kyl ,
C, - C4- al koxy, Cl1-C4-hal oal koxy, nyl, C C4-alky Cil-C4-alkylthio or CR2
forns gether wt ered al kyl ene or | k
[ore F99° Nk e S ersarhe B 8 A gl BN e

each case omnazmlyl mwinieh islinked esigea pitrogen ateam dred which anadedryy framngane to 1'.5!0

sul fur, ( = I

N( CL- C4- aI ky °§ew 5?’5"52%%@? %‘}? %SEA"?S dﬁﬁ‘%ﬁ’” d ny?“%%ﬁ

C3- C6- al ken@reyps;, Cl1- CA-aIkyIcarbonyI Cl- C4- al koxycar bonyl ,

Cl- -hydroxyalkyl Cl- C4- hal oal kyl Cl C4- al koxy, Cl-C4 10-haloalkoxy,
-NH-OLC C4- al kyl , Cl- C4- al kylthio or CR3 fornms, as indicated under R2,
t oget h& wi &Er a. 5- or 6-menbered ring; R4 and R5 (whi ch. may be

i dentical or different) are: 15 phenyl or naphthyl, each of which may be
substituted by one or nore of the follow ng radicals: hal ogen, nitro,
cyano, hydroxyl, Cl-C4-alkyl, Cl-C4-halo Ryl, Cl- C4- al koxy,

Cl- C4- hal oal koxy, phenoxy, Cl C4- al kyl t hi y no, NH(Cl- C4-al kyl),

N( C1- C4- al kyl ) 2; or 20 phenyrQr (el iyTS 7 Rh are connect ed together in
ortho positions by a direct

10 in which k has the values 0, 1 and 2, p has the values 1,2,3and 4, and Réis
Ci-Cs-alkyl, Cs-Cs-cycloalkyl, Cs-Cg-alkenyl, Cs-Cg-alkynyl or phenyl which may
be substituted by one or more, e.g. from one to three, of the following radicals:
halogen, nitro, cyano, C4-Cy4-alkyl, C4-C4-haloalkyl, hydroxyl, C;-Cs-alkoxy, C4-Cs-

15 alkylthio, mercapto, amino, NH(C;-C-alkyl), N(C1-Ca-alkyl)z;

d) a radical

o

i,

— RS —R
T
o

20
in which R® is;

Ci-Cys-alkyl, C3-Cg-alkenyl, Cs-Cs-alkynyl, 'Ca-Cs-cycloaIkyl it being possible for
these radicals to carry a C-C,-alkoxy, C1-Cs-alkylthio and/or a phenyl radical as
25 mentioned under c);

phenyl which may be substituted by from one to three of the following radicals:

halogen, nitro, cyano, Cy-Cs-alkyl, C;-Cs-haloalkyl, hydroxyl, C{-Cs-alkoxy, C4-Cy-

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

30 ' |
R? is hydroxyl, NHz, NH(C4-Cs-alkyl), N(C,-Cgs-alkyl)s, C-Cs-alkyl, C»>-Cy-alkenyi, Co-



| i nkage, a nethyl ene, ethylene or ethenyl ene group, an oxygen or sulfur
.atomor an S, NH or N-alkyl group; or C3-C7-cycloalkyl; 25 R6 is

hydrogen Cl- Ca-al kyl, C3-C6-al kenyl, C3-C6-al kynyT or €3—€a—eycloal kyl, it
bei ng possible for each of these radicals to be iﬂ'ﬂ" nor e
tinmes Ilpgsomosoexyl, 30 nercapto, caclexyl, hal og m'” Ffjﬁgﬁ
Cl- C4- al koxy, C3- 06 al kenyl oxy, C3-C6 al kynyl oxy, Cl-€4-alkyl
Cl- C4- hal oal koxy, Ci1-C4-alkyl carbonyl, Cl-C4- al koxycar bonyl , S
(Cl- 4-al kyl ) NHcar bonyl , (Cl-C4-a C@/ﬁ&ZNcar bonyl :
al kyl car bonyGa@iiynyl, Gn‘pnﬂ‘ydWQBy' schalpalky é—‘lﬂ@taﬁpﬂﬁl CoCahaloaaxyor
pheny![. it d})ecpﬁlrl](?lﬂﬁé'o‘?'(ﬁ?affbfm§%§btﬁéNWItﬁ@RSCQISSOFB- hfberﬁzkﬁ'éalafltu% Ggs SLe
nore tines; en na
or nore of @i@"y 'qha&axg?%suvégwsarw ane P&q‘%&)fghgfaﬁﬂ}'tigw ™ no,
Cl- C4- al kyl ,wHigh f%eééh tlias’b dane’Loiim’brda-lril:etlhylbﬂltéll.]lrdtlpC4 srlldnlay Hlekllepldceﬁ(]jy)bh Xfrel - 40- -
C Lgro S 11 a -.(4- al koxy, al oal koxy, phenoxy,
Cl- E4 al kyl 'gsﬁ‘é lﬂﬂ(c%ll{%| Céw N( Cl- C4-al kyl )2 or di oxonet hyl ene [sic]
or di oxoethylene [sic]; a five- or six-nmenbered heteroar omatic system whi ch
cont ai fr ] e T / i n atom
cont e 12 T SRR L SRS CLEGAERE STRIFI RloforCLEl oy COYESD
of “the ol | GaRYlr acbetralkvny, m%-%ﬁlkenmxm e a-laﬂsvlcar@ya- Gy,
Cl C4- hal oal car6£6n WA @,k )-hydrexy " nyb,-cmauéawyl 0'C1Fdf)43élkbﬁﬁr bgmd Ite
LAY possi or n aCarr ro i v
Do HBg pose ! el AR B Eo A B ERPSae L8 oS el
C4 al kyl , CB"’Gbgeﬂ’lemhMRz &5- 6 6ahambereding?4- hal oal koxy and/ or
Cl- C4-al kylthlo

R* ‘and R® (which, may be identical or different) are:

15 phenyl or naphthyl, each of which may be substituted by one or more of the

~ following radicals: halogen, nitro, cyano, hydroxyl, C;-C,-alkyl, C1-Cs-haloalkyl,

Ci-Cs-alkoxy, C-Cs-haloalkoxy, phenoxy, Ci-Cs-alkylthio, amino, NH(C4-Cg-alkyl),
N(Ci-Cealkypor

20 phenyl or naphthyl which are connected 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,

or Cs-Cy-cycloalkyl;
25 ' _
R® s hydrogen,

C;-Cg-alkyl, C3-Cs-alkenyl, Cs-Ce-alkynyl or Cs-Ce-cycloalkyl, it being possible for
each of these radicals to be substituted one or more times by: hydroxyl,
30 mercapto, carboxyl, halogen, nitro, cyano, C;-C4-alkoxy, Cs-Cs-alkenyloxy, Cs-Ce-
alkynyloxy, C4-Cs-alkylthio, C;-C,-haloalkoxy, C,-C,;-alkylcarbonyl, Ci-Cy-
alkoxycarbohyl, - (Cy-Cq-alkyl)NHcarbonyl,  (C-Cs-alkyl);Ncarbonyl,  Cs-Ce-
alkylcarbonylalkyl, amino, NH(C,-Cs-alkyl), N(C4-Cs-alkyl)z, phenoxy or pheny, it
being possible for said aryl radicals to be substituted one or more times;
35-
phenyl or naphthyl, each of which may be substituted by one or more of the
following radicals: halogen, nitro, cyano, hydroxyl, amino, C;-Cs-alkyl, C;-C,-



Z is sulfur or oxygen, and the physiologically tol er at ed salts, tantoneric

[5|c] forms and the 15 enantionerically pure an rlcaIIy pure
“forms. 2. The use of conpounds | as clainmed in cI reating

-di seases. 3. The use of conpounds | as cl ai ned in ”gg ﬁwyaﬂnel in
:recept gpso/BB5eNt agoni sts. 4. The use.gp -conpounds F as claim1l

for producing drugs for treating diseases in which el evated enddthelin

1 evel s occur. 25 5. The use of conpounds | as clainmed in claim1l for -
produci ng drugs for _treating _diseases in which endothelin contri es to
t he devel opﬁ’él%la lkyh % o aalkay e Sarlonhaloglkoxy, Phepexy Mmp I ﬂﬁgﬂg@n med

inclaiml hmyl)t NERL-CRalkghs aﬂdibxdﬂﬂéﬂfylé‘n@l[éb{]ﬂ , dibssteyione fac(])hl gh bl ood
pressure, - pulnonary hypertension, acute/chronic renal failure,

cerebral ischem a, asthnma, benign prostate hyperplasia, prostate cancer
and acut e parfiveear sixiraemberetl oeteitanernatiosystemontigicl edstainssfsom|amerte dhiee cI aim

d Afo
rertn- angi orifoueR A5hp Hhaior e @Hlr T oG8 BRIrF Bnti vt Rithy Ul foorlg®
ant agoni st s fowmlqgmtom&md/err fromgonento,two pfpmg)follmngura@ﬁels Gi-felkyl,
ACE/ neutr al cqr@qweélk@E%mbm) 'cmdaLﬁéksaﬂko ryg 4keak thlo ‘iih'éhﬂt bﬁénm@ya' cium

channel bl ockers and - cki n Su st &
11" 11" ~~|| Of phenylgarbpny, it "?9139 Sslale dor the R ?%r'PMP ‘Sr%ﬁ"yoimm

parenter al @ﬁe,totfﬂémal engatautnsl amﬁcbrfmsm oneqmnrwloﬂ théSoWd\Mngﬁddlc&lsCCfp\-l m1l
P20 "0 ® €, - BieloaR - EPREY., i ErnalARGRTARIS €70, BiHRLE"

Z is sulfur or oxygen,

and the physiologibally tolerated salts, tantomeric [sic] forms and the

15 ~ enantiomerically pure and diastereomerically pure forms.
2. The use of compounds | as claimed in claim 1 for treating diseases.
3. The use of compounds | as claimed in claim 1 as endothelin receptor
| 20 antagonists.
4.  The use of compounds | as claimed in claim 1 for producing drugs for treating

diseases in which elevated endothelin ievels occur.

25 &. The use of compounds | as claimed in claim 1 for producing drugs for treating
diseases in which endothelin contributes to the development and/or progression.

6. The use of compounds | as claimed in claim 1 for treating chronic heart failure, -
restenosis, high blood pressure,: pulmonary hypertension, acute/chronic renal
30 failure, cerebral ischemia, asthma, benign prostate hyperplasia, prostate cancer
and acute pancreatitis. '

7. A combination of compounds | as claimed in claim 1 and one or more active
ingredients selected from inhibitors of the renin-angiotensin system such as renin
35 inhibitors, angiotensin 1l antagonists, angiotensin converting enzyme (ACE)
inhibitors, mixed ACE/neutral endopeptidase (NEP) inhibitors, B-blockers,

diuretics, calcium channel blockers and VEGF-blocking substances.
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8. A pharmaiceutical preparation for oral or parenteral use, comprising at least one
compound | as claimed in claim 1 per single dose, in addition to conventional
pharmaceutical excipients. |



