0050/ 48493  pos0/48Wyg! carboxylic acid derivatives with am de side
chains, their preparation and use as endothelin receptor antagonists 5
The present invention relates to novel carboxylic acid derivatives, their
preparation and use Endothelin is a peptide which is conposed of 21

am no acids and I's synthesized and rel eased by vascul ar endot hel i um
Endothelin 10 exists in three isoforms, ET-1, ET-2 and ET-3. "Endothelin"
or "ET" hélavedareackoxydier acid dprivatiyes vidt @mifeofide qhaiesy ntheir
Endot hel i n | pr@epachehndn vaagbasesas i eidotheidn heeceptotr engagdriiadts on vessel
tone. It is known that this vasoconstriction is caused by bi ndi ng of

endot hel i n & oryjd $re8ERP! BivekhabHr fo133% t41A6b catBok§Bl; 4IHRS Letters,

231, 440-444,,1988 andsBl %%q%m 1pah:yis Rgg. Commun., 154, 868-875,

1 O .
1988) . El VAT E o7 S Rbnor mal pfg?%aseogf ENdothel i n causes per si st ent
vasoconstriction in peripheral, renal and cerebral bl ood vessels, 20 which
may result irEnfloddeddénsis & peppode aehiah tsecompeses gfe2l amimeigchdsi and s
i nvol ved i n aswynehesizeld soddeeteasdib by wvastuller endohhekidvrengEindothatin e
myocar di al 10 ndaifstls, iRUERPRAHSoRYPRSE | MSIIQNET-2 dtay maud'. S»BydsiheIBn~ C&F ebr al

vasospasns, Sigok %ergﬁxgéﬂ%rp LRELAL ,f_‘;to orldY BE" b1 PP{R6£o2hICE £ dificiplbs s AN

asthma (J. Vascul.ar .M | Ql 25 2. 20( _(1990) Am d. Assacl ation
Sen 3esn (LoubtiRALE e 4 DoRie WaierdBlrictpr land nags Mfong B22EEE S
(1989), N. En\gqs_sej._ tone it 1o knowy 3‘?‘8(t1§§3f,v?\%ﬁﬂﬂ“§ﬁrﬁﬁtfl‘§?§'s( fQQﬂ?‘,i by
Stroke 25, 90@inding]gfgndathedia BG5itsyZRcebboR)(Naturkh| 33Zel411-€abdi ol .
27, A234 1S (19HN;) FEBANDetteReseaBlh HM-4383 (990GNd BI6chem ABilopagt . t RS .

endot hel i n r egq@tu. ,Subl y ss3~sE5A 898 )ETB receptors, are currently
described in the literature (Nature 348, 730 (1990), Nature 348, 732

'Eggtggé) t mgcfg%]ge;:)\{]a%:,eé’ 8%;?181{%%31% srg{'éa(.:she of Ieplgcl)'pﬁetlitnh%aglsgglEe(?cscifst%plgm helin

vasoconstric¢tion in peripheral, renal and cerebral blood vessels,

20 which may 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, athersclerosis and asthma (J. Vascular Med. Biology

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

30
At least two endothelin receptor subtypes, ET, and ETs receptors,
are currently described in the literature (Nature 348, 730
(1990), Nature 348, 732 (1990)). Accordingly, substances which
inhibit the binding of endothelin to the two receptors ought to

35 antagonize the physiological effects of endothelin and therefore
represent valuable drugs.

Mixed ET,/ETs receptor antagonists have been described in DE
Patent Application 19636046.3. The spacer Q (see formula II) is
40 important for these compounds, corresponds in length to a
C2-C4-alkyl chain and has the function of producing a defined
distance between R® and W in compounds of the formula II.
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35 ant agoni zgpddLagdysi ol ogi cal effects of endothelin and therefore
repr esent val uabl e drugs. M xed ETA/ ETB receptor antagoni sts have been
described in DE Pat ent Application 19636046.3. The spacer Q (see formula
[1) is 40 inportant for these conpounds, corresponds in length to a

C2-C4-al kyl chain and has the function of producing a defined di st ance
between R6 and Win conpounds of the fornula II. R45 0050/ 48493
2 [err] Furthernmore, in tHR* patent appylLgation WO 97/38980, the

followng conpounds of the for _I_'_\[I_IH_Q dez,cri\ d as endothelin
receptor 10 antagoni sts: {ua Q Wla? ? o x% [err]

5 1
5 11 R" R RS

Furthermore, in the patent application WO 97/38980, the following
compounds of the formula VII are described as endothelin receptor
10 antagonists:

R
o R
1 H ,N
15 Hzn—c—cnz—o—c—cl:—o—( -
COOH N
VII R

20 An advantage of these compounds is said to be the low plasma
binding.

We have now found, surprisingly, that the receptor affinity and
selectivity can be influenced using the spacer Q = RSCR7RB (see

25 formula I), as a function of R® = amide. Thus, either
ETp-selective, ETp-selective or else mixed receptor antogonists
[sic] can be prepared.

The antagonists referred to here as ET, (ETy)-specific antagonists

30 are those whose affinity for the ET, (ETz) receptor is at least
ten times higher than their affinity for the ETy (ETap) receptor.
Preferred compounds are those whose difference in affinity for
the two receptors is at least twenty.

35 Mixed endothelin receptor antagonists are those compounds which
bind with approximately the same affinity to the ETa and ETj
receptors. Approximately the same affinity for receptors exists
when the ratio of the affinities is greater than 0.05 (preferably
0.1) and less than 20 (preferably 10).

40
It is an object of the present invention to identify compounds
which belong to one of the three selectivity groups.
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20 An advanipos®/aB4abl3ese conpounds is said to be the | ow plasma bi ndi ng.
We-have now found, surprisingly, that the receptor affinity and
selectivity can be influenced using the spacer Q= [err] (see 25 formula
), as a function of R6 = ami de. Thus, sither ETA-sel ectii ve,

ET[err]-selective or el 1 xed. re r.ant st i

pr epar ed. %eThgv%. °é‘él5f1i%§$1§ '?ertla]fsero r ggégol }TcgggggiT%( g%h?@;hpéég fic

ant agoni st s 9851%peleoof FhesEPERentty for the ETA (ETB) receptor is at

| east ten tinmes higher than their affinity for the ETB (ETA) receptor.
Preferred conpounds are those whose difference in affinity for the two
receptorsgs at |east twenty. _35 M xad endot helin rBceptor antagonists are
t hose conpounds whi ch bind With agpbroy mately X sane affinity to the
ETA and ET[ewr] r ecept ®és— CAPRES ghelsane affinity for
receptors exists when the rdgi o oflgt hd,af fini t*es( Is greater than 0.05

(preferably 0.1) and less t®an 20 Rpr& erably 10)g340 It is an obj ect
of the present inventionXto identify conpounds whi ch bel ong to one of
the threeimel ectivity groups. 45 0050/ 48493 _ _
3 Ve have [fQeidaf Nt ikhtstPPie [EScfCde avegoliy carboxylic acid

o]

1

C—R

15 where R has the following meaning:
a) a radical OR? where R? is:

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

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

C3-Cg-cycloalkyl, C;-Cg-alkyl, CH;-phenyl, each of which can

25 be substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-Cg-alkyl, C;-Cs-haloalkyl, hydroxyl,
C;~Cs-alkoxy, mercapto, C;-Cs-alkylthio, amino,
NH(C;~C4q-alkyl), N(C1-Cs-alkyl)a;

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

R? can also be a phenyl radical which may carry one to five
halogen atoms and/or one to three of the following radicals:

35 nitro, cyano, C;-C;-alkyl, C;-C4-haloalkyl, hydroxyl,
C,-Cs-alkoxy, mercapto, C;-Cs-alkylthio, amino,
NH(C;-C4-alkyl), N(C;-C4q-alkyl)s;

b) a 5-membered heteroaromatic system which is linked via a
40 nitrogen atom, such as pyrrolyl, pyrazolyl, imidazolyl and
triazolyl, which may carry one or two halcgen atoms, or one
or two C;-Cs-alkyl or one or two C;i-Cy-alkoxy groups.

c) a group
45



derivatives gosdfasdoy nul a | [err] 10 [lacuna] Rl is tetrazole

[sic] or a group [err] 15 where R has the

fol | owi ng neani ng: a) a radical OR9 where R9 is: hydr ogen, the
cation of an alkali netal, the cation ¢f an 20 al kaline earth netal, a
physi ol ogically tol erated organic amoni um i on such as tertiary

( err]-al kyl anmoni um or the amoni M)i.on; C err]-cycl oal kyl
C err]-al kyl, CH2-phenyl, each of which car|1| 25 be substituted by one or
nore of the follow ng radi cat-so— (CH )pha-l-sgeﬁ—,RWi tro, cyano, (err]-alkyl,
d err]-hal oal kyl, hydroxyl, C[zerr] - al koxy, mercapto,

Clerr]-al kylthio, am no, NH(Cerr]-alkyl), N((Jerr]-alkyl)2; 30

a c3 0-al kenyl na@l R &t GRsBhEYDNE SHIAMR, of 11 081d'S PSSR  dsume the' Of
these groups in turn g cg;}r oag to f(* qohafogen at ons; can

al so be a phenylV&&8Fcar whicA ey’ &t éon’zf’ to five hal ogen at ons
and/or one to three of the follow ng radicals: 35 nitro, cyano,

C[err]-al kyl, CGr€}-adikydal RyHCs-tiyclkandkyl, C3;-Cs-alkenyl),- §bkCucplkynylagn o,
Clerr]-alkyl thi @heaflpowhich can bl Shisyyiltuabdyby o Cremote aldg.l pbae to b)

a 5-nenbered hetg{yQal OBRt e FHILEMING I Fduilcalki nked via a 40 ni trogen
atom such as pyrrolyl, pyrazolyl, imdazolyl and

halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl, hydroxyl,
C;-Cy4~alkoxy, C;-Cs-alkylthio, mercapto, amino,
15 NH(C;-C4-alkyl), N(Ci-Csa-alkyl)s.

d) a radical

o}

20 ' —N———8§—RU
o
o

where R1l is:

25
C;~-Cs—~alkyl, C;-Cy-haloalkyl, Cs;-Cg-alkenyl, C3-Cg-alkynyl,
C3-Cg-cycloalkyl, it being possible for these radicals to
carry a C;-Cs-alkoxy, C;-Cs—alkylthio and/or a phenyl radical
as specified under c);

30
phenyl, which can be substituted by one to three of the
following radicals: halogen, nitro, cyano, C;-Cs-alkyl,
C;-Cs-haloalkyl, hydroxyl, C;~Cy-alkoxy, C;-Cs-alkylthio,
mercapto, amino, NH(C;-Cs-alkyl), N(C;-Cy-alkyl),

35

The other substituents have the following meanings:

R2 hydrogen, hydroxyl, NH;, NH(C;-Cs-alkyl), N(C;-Cy-alkyl),,
halogen, C;-Cs-alkyl, C,-Cs-alkenyl, C,~Cs~-alkynyl,
40 C1~-C4-hydroxyalkyl, C;-C,-haloalkyl, C;-C;-alkoxy,
C;-Cs-haloalkoxy or C;-Cs-alkylthio, or CR? is linked to CR10
as indicated under Z to give a 5- or 6-membered ring.

X nitrogen or methine.
45
Y nitrogen or methine.



triazolyl, vdosdyaegexarry one or two hal ogen atons, or one or two

Cerr]-alkyl or one or two (Jerr]-al koxy groups. c) a group 45

0050/ 48493 4

(Ok [err] 5 where k can assumegthe values 0, 1 and 2, p can assune
t he ues [ Kk

Cerr]- cycl oal kﬂl]tregé%ogr}%lﬁg V%r%?Ré% a%% dlrogelq gﬁa{ﬂog%hex%/l whi ch can
be substituted Hy-Gee@PmoPE, CRY. foHRS ttt?ge & Y’nfrlbé: ol ofF ng
radi cal s: 6-embgred ﬂkyrlenecyan%lkeq%ﬁflf Jawquwhlepewp kr?a| oal kyl,

hydr oxyl , sbestd Lutéd doyy on€] errtwaldgyLi+alkylmgroups gndadinnwhidlp in

NH(C er r] -l kyl )eadN cheér dnetldey mpkerfidthylend) gréupsfidiadabe fepYdced by
where Rerr] iS:oxygen, sulfur, —NH or N(C;-C4-alkyl).

At least one of the ring members X, Y or Z is nitrogen.

10 R3 hydrogen, hydroxyl, NH,, NH(C;-Cs-alkyl), N(C;-Cy-alkyl)a,
halogen, C;-Cs-alkyl, C,-Cs-alkenyl, C;-Cs-alkynyl,
C;-Cs~haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy,
C;-C4-hydroxyalkyl, C;-C4-alkylthio, or CR3 is linked to CRlZ
as indicated under Z to give a 5- or 6-membered ring.

15

R4 and R5 (which can be identical or different):

phenyl or naphthyl, each of which can be substituted by one
or more of the following radicals: halogen, nitro, cyano,

~ .20 hydroxyl, mercapto, C;-Cs-alkyl, C,-Cs-alkenyl, C,~Cs~alkynyl,
C;-Cs~-haloalkyl, C;-Cs-alkoxy, phenoxy, carboxyl,
C;~C3-haloalkoxy, C;-Csz-alkylthio, amino, NH(C;-C4-alkyl),
N(C;-Cs-alkyl), or phenyl which can be substituted one or more
times, eg. one to three times, by halogen, nitro, cyano,
25 C;-Cs-~alkyl, C;-Cs-haloalkyl, C,-Cs-alkoxy, Ci~Cs-haloalkoxy or
Ci1-Cq-alkylthio; or
phenyl or naphthyl which are connected together in ortho
positions by a direct linkage, a methylene, ethylene, or
30 ethenylene group, an oxygen or sulfur atom or an S0, NH or
N-alkyl group;
Ci3-Cg-cycloalkyl.
35 rs  a group
21
14 18
R I R |
\\N—C—- or \\N—C——
rR®” R¥” 150
40

R13 and R4 (which can be identical or different):

hydrogen, with the proviso that R!3 and R!4 must not

simultaneously be hydrogen,
45

C1-Cg-alkyl, C3-Cg-alkenyl or C3-Cg-alkynyl, it being possible
for each of these radicals to be substituted one or more



25 Cleosd/a8&93, Clerr]-hal oal kyl, C3-C6-al kenyl, C3-C6-al kynyl,

Cerr]-cycloalkyl, it being possible for these radicals to carry a
Cerr]-alkoxy, (err]-alkylthio and/or a phenyl radical as specified
under c); 30 phenyl whi ch can bg substituted by one to three of the

fol l owi ng radicals Iog n|tr -aI

Cerr]- hgl oal kyIJ; % Fal er'r ydfé "% P% aﬁké b{oﬁtyl nitro,

mer capt o, ami no, “NI%E[ ’égiéﬂﬁ [sh? Xﬂmal Echj"Zaé OXY+ The ot her
substituents hav%a-tcheallﬁﬁﬂYd:mMg Gefarabeynyloxy R2C1+8dablgekthiley dr oxyl , NH2,
NH(C err] - al kyl ) ¢;-8 Shakadikalxiy| ¢2Cs-alkylcarabogkn, clgpe-lca]]kcadyhytbonyl

C2- CA- al kegyl , (@;-cf-alipndarbo ﬁlalkﬁ Leesledegeosy BkKy) ,1-@Ihaaﬁ§1hal oal kyl,
Jerr]-al koxy, 5. mdan‘;hefilf k-efié{p}?{hycﬂ ehliafd hQ heh

i nked to CR10 | ered r|ng
X nitrogen or MR Hi ﬁé’a Cl) {wﬁ t?‘% 8@1%@] or P%eny

5 Z nitrogenPYisitRer fongaid REY |§a‘ill’;fiﬁ*"6'g &R, ThEp d‘gfér?eoﬁubsututed °ne
Cerr]-al kyl, oroxRjaxer ]tltﬂea!nse%og’@?hé@ thnee CRpesr WRhajogenprhydroxyl,

6- menber edoal kyl mewraptoql kerlyd:arle hingo wmoyano;ad, &y -alkyl, substituted by
one or two (err¢;al,kih144040S ance A1RBke) clnc§-haloaq%hy9a&@uwﬂe or nore

net hyl ene groupsmgap_E?_éﬁa} ce (E%-Cra?-k}ﬂﬁ yggncherﬂ)er y%w o; _—

N(Cerr]-al kyl). east ne o

r n. 10 R3 dr ogen, droxyl,. NH2, NH err]-al kyl
&Eé[ggf] a|k3|)zcy4¥-cy§hoalk§£ 1ty£e1ng p0551éfg fog each 02 these radicals

to be substituted one or more times by: halogen, hydroxyl,
mercapto, carboxyl, nitro, cyano, C;-Cs-alkyl, Cy-Cs-alkenyl,
Cy;-Cy-alkynyl, C;-Cy-alkoxy, C;-C4-alkylthio, C;-Cs-haloalkoxy;

phenyl or naphthyl, each of which can be substituted by one

20 or more of .the following radicals: halogen, nitro,
carboxamide fsic], mercapto, carboxyl, cyano, hydroxyl,
amino, R15, C;-C4-alkyl, C,-Cs-alkenyl, C,-Cs-alkynyl,
C3-Cg-alkenyloxy, C;-Cs~haloalkyl, C3-Cg-alkynyloxy,
C,~-Cy4-alkylcarbonyl, C;-C;-alkoxycarbonyl, C;-Cs~alkoxy,

25 C;-C4-haloalkoxy, phenoxy, C;-Cs-alkylthio, NH(C;-Csz-alkyl),
N(C;-Cs-alkyl),, dioxomethylene [sic], dioxoethylene [sic] or
phenyl, which can be substituted onr or more times, eg. one
to three times, by halogen, nitro, cyano, C;-Cs-alkyl,
C1-C4~haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy or

30 C1—C4-alkylthio;

or R13 and R4 together form a C3-C;-alkylene chain which is
closed to a ring and which can be substituted one or more
times by C;-C4-alkyl, C;-Cg-alkylthio, C;-Cgz-alkoxy,

35 Ci1-Cs-haloalkyl, C;-Cs-haloalkoxy, and in which one alkylene
[sic] group can be replaced by oxygen, sulfur, nitrogen or
N(C;-C4-alkyl), such as -(CHz)4~-, —-(CHz)s-, -(CHz)g~, -(CHz)7-,
-(CH2)2-0-(CH2)2-, ~(CH2)2-5-(CHz)2-, -(CH2z)2-NH-(CH)2-,
-(CH2)3-, ~(CH2)2-N(CH3)-(CHz)2-;

40
or R13 and R4 together form a C3-C;-alkylene chain or
C;-Cs-alkenylene chain, which is closed to a ring and each of
which can be substituted one to three times by C;-Cs-alkyl and
to each of which is fused a phenyl ring which can be

45 substituted one or more times by halogen, C;-Cs-alkyl,
C;-Csg-alkylthio, C;-Cy-alkoxy, C;-Cs-haloalkyl,
C:-Cs~halocalkoxy, hydroxyl, carboxyl, amino, carboxamide



hal ogen, C €9950/48493 C2- C4-al kenyl, C2-C4-al kynyl,

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

Clerr]-hydroxyal kyl, (err]-alkylthio, or CR3 is linked to CR err]
as_indicated under Z to give a 5- or 6-qrenbered ring. 15 Rlerr] and
R[err] (whi ch catrgllae i dentical or different): phenyl or naphthyl,
each of which can be substituted by one g f)r nor e of th(ca:[foliovmI Egl
radi cal s: hal.ogen, nitraq,. cyano, 20 hydr oxy mer capt o, err]-al kyl,
C2- C4- al kenyi, gc?z‘-dcﬁk’aﬂkfyﬁﬂycan be idemtdepi- %M;eﬁfleypntf:{err] - al koxy,
phenoxy, carboxyl, C(lerr]-hal oal koxy, (err]-alkylthio, am no,
NH( C[ err] -8l kyl )hydrogen, Q\-C|-eaXKylal kyI )2 or phenyl which can be
substituted one or nore tinmes, one to three t| nmes, by hal ogen,

nitro, CyanCh152§31_c4_ﬂ]§f1r]c%-f<¥| kgllﬁﬂ c% *&a' ﬁsﬂco’xy I'L %l

Bidn
hal oal kox of " napht hy!|
\(/\:[h?(r:[]] arZ1 connectedrt SQ%t?Fer f8 }?1‘61 g radlc i (YGEOxE) ?ﬁi’l"é‘l 7| i nkage,

a nethyl ene, et AERe, MBfCi1364-alkdheMyFerfa-g blﬁb)zraﬁaek?wdﬂ [satd uer at om

or an SqHPr] MIANG£1-C4~alkyN) & kyl group; Clerr]-cycloalkyl. 35
R6 a group [err] 40 R13 and R14 (which can be identical or
different): r18 nhydrob¥flf ogen vm'th the proviso that R13 and R err] nust not
si mul t aneously be hydr ogen, Cerr]-al kKI fC’3>hCI8 al kgnyl I ort .
radi cal s to be
Qerr]-alkynyl, bel%¥§1p083- g-alkenyl og Cg—éiyélkgnyi,eﬁﬁére egch of

substituted one
15 t ese radicals can be substituted one or more times by:

halogen, carboxyl, cyano, C;-Cj-alkoxy, C;-Cy-alkylthio,
C1-C4-haloalkoxy, C;~-Cs-alkylcarbonyl, C1-Cs~alkoxycarbonyl,
C3~Cg-cycloalkyl, amino, NH(C;-Cs-alkyl), N(C1-Cy-alkyl),,
phenoxy or phenyl, where the abovementioned aryl radicals for
20 their part can bé substituted one or more times, for example
one to three times by halogen, hydroxyl, mercapto, carboxyl,
nitro, cyano, C;~Cy4-alkyl, C;-Cy-haloalkyl, C1-C4-alkoxy,
C1-C4-haloalkoxy, amino, NH(C;-Cs-alkyl), N(C;-Cyq-alkyl),, or
C1-Cs—-alkylthio;
25
C3~Cg-cycloalkyl, where each of these radicals can be
substituted one or more times by: halogen, Ci1-C4-alkyl;

phenyl or naphthyl, each of which can be substituted by one

30 or more of the following radicals: halogen, nitro, mercapto,
carboxyl, cyano, hydroxyl, amino, R15, C;-Cs-alkyl,
C2-Cy-alkenyl, C,-Cyq-alkynyl, C;-Cys-haloalkyl,
C1-C4-alkylcarbonyl, C;-Cyi-alkoxycarbonyl, C1-Cy-alkoxy,
C1-Cy~-haloalkoxy, phenoxy, C;-Cs-alkylthio, NH(C;~C4~alkyl),

35 N(C1-C4-alkyl),, dioxomethylene [sic], dioxoethylene [sic] or
phenyl which can be substituted one or more times, for
example one to three times by halogen, nitro, cyano,
C1-C4~-alkyl, C;-Cy-haloalkyl, C;-Csz-alkoxy, C1~C4~haloalkoxy or
Ci1~C4-alkylthio;

40

R1® ¢C;-Cg-alkylcarbonyl, C2-Cg~alkenylcarbonyl or C,-Cg-alkynyl-

carbonyl, where each of these radicals can be substituted one
or more times by: halogen, C;-Cs-alkoxy, C;~Cs-alkylthio,
C1-C4~-haloalkoxy, C;-Csz-alkoxycarbonyl, C3-Cg~cycloalkyl,

45 phenoxy or phenyl, where the abovementioned aryl radicals for
their part can be substituted one or more times, for example
one to three times by halogen, hydroxyl, mercapto, carboxyl,



0050/ 48493 0050/48493 6 times by: hal ogen,

hydr oxyl, mercapto, carboxyl, nitro, am no, carboxam de [sic],
cyano, (err]-al koxy, C3- C6- al kenyl oxy, C3-C6-al kynyl oxy,
Cerr]-al kylthio, d er r] hal oal kgxy, C[err]-al kyl carbonyl,

d err] al koxycar kKyhkc | oal kyI
1-i ndanyl , o ¥’ % ‘ét%r%ﬂhg ¢ ad ﬂﬁit&‘ l?i e @e %‘ ht hyl
NH(C[ err] - al kyl )6t~ ed 8f‘¥y|3f%n°ph ﬁg L -*é’n’yr (Ca- a&%

possi bl e for sai9-aey?lk¥ddRPd8Fs in turn to be substltuted one or

nore tines, eg. one to three tines, by hal ogen, hydroxyl, 10 mer capt o,
car boxyl , ﬂitr()ben@@ﬂexyéifﬂdﬂyialky#cg-cycloalKikﬁurbohﬁlﬁﬁﬂﬁeﬁe each of
J err]-al koxy, (ifidel yBaioal K @a¥ paMikhtituted odidd @okk- 8idied Joy:

N(C[err]-al kyl) r r] hi o; Clerr]-cycloal kyl, it being
possi ble for eac al% @ I’reé]e cr"aé % s 15 to be substituted one or nore
ti mes by: hal ogen, hydrox |, nmer capt o, carboxyl, nitro, cyano,

Clerr]-al kyl, @Yélcﬁéh?l]ll{l or naphtiles@raronth eaqly &y }"hh‘Flch@;ﬂ be
Clerr]-al k! t hi cyub@tditniedddoaineory; more of thphénylovdmgnapidals: each of
whi ch can be sulisdlidgenednbyr®néez@apto, arBokglpf cfdi fhhrliﬁw:ﬁg, radnGal s:
hal ogen, nitro, R15 cl-c,%aﬁli?ﬁ}ﬁm ecﬂsdﬂcleny‘Teré 1Qalkh f%,c a'i'k‘ényl—

hydroxyl, ol B0 4.%3]10% @l Egbal 'k@%,-a aalbkyly!
Jerr]-alk ?/car)l:/)%ln e g YEeRE PR cca‘r Gern %K!EFF “45PRYR3 Lk, phenoxy,
derr]- hailgal kox§a,- CphéHé&l;Fhle[reW] 1wy R IR, K-IFCf%ﬂﬂa]lk& kal Yioxo-
N(C err]-al kyl ) 2netdiydenre( $id bndipspethybmex detiby | @nehesiyd] which can be
phenyl, which cagutiaitubedi énd @3 @BEe OtimaYy e fokrNMBfamid® ofBEto three HAmbBree
times, by hal ogeg, HHﬂH@Qn YA, G&Sﬁé] -@ke J-alksi %& S baigypal kyl ,

4-a

| k or R13
g[ngr rR]:L4at %(ﬁ?)e(%/her ¥ or4m MCE/‘ ﬁy‘k%l elz:SelléIQl}g n Ie Cheo;

closed to a
ring and ich can be substituted one or nDre
C;~-Cg-alkylsulfonyl, C3-Cg-alkenylsulfonyl or C;-Cg-alkynyl-

sulfonyl, where each of these radicals can be substituted one
or more times by: halogen, C;-Cy-alkoxy, phenyl, where the
abovementioned aryl radical for its part can be substituted
25 one or more times, for example one to three times by halogen,
C1~Cs-alkyl, C;-Cy-haloalkyl, C;-Cs-alkoxy, amino,
NH(C;-Cs-alkyl), N{(Ci1-Ca-alkyl),, or C;-Cy-alkylthio;

C3-Cg-cycloalkylsulfonyl;

30
phenylsulfonyl or naphthylsulfonyl, each of which can be
substituted by one or more of the following radicals:
halogen, cyano, hydroxyl, amino, R15, C;-C4-alkyl,
Cy-Cs-alkenyl, Cz-Cs-alkynyl, C3-Cg-alkenyloxy, C;-Cy-halo-

35 alkyl, C;-Cs-alkoxycarbonyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy,
dioxomethylene [sic], dioxoethylene [sic] or phenyl which can
be substituted one or more times, for example one to three
times by halogen, C;-Cy-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy,
C,-Cs-haloalkoxy or C;-Cy-alkylthio.

40

R20 hydrogen;

C;-Cys-alkyl, where each of these radicals can be substituted
one or more times by: halogen, hydroxyl, mercapto, carboxyl,
45 amino, C;-Cs-alkoxy, C;-C4-alkylthio, C;-Cyz-haloalkoxy,
C;-Cs-alkoxycarbonyl, C3-Cg-cycloalkyl, NH(C;-Cy-alkyl),
N(C1-Cs-alkyl);, indolyl, phenoxy or phenyl, where the



times by C ¢oosljo/algads Cerr]-alkylthio, (Jerr]-al koxy, 35
Cerr]-hal oal kyl, Cerr]-hal oal koxy, and in which one al kyl ene [sic]
group can be replaced by oxygen, sulfur, nitrogen or

N(C[err]-alkyl), such as -(CH2)4-, -( )5-, -(CH2)6-, -(CH2)7-,

err er 40 . oget.he C7- al kyl ene
E:hai ]n or [ aélfv&l?ergflrgé% SﬁgﬁlﬁaﬁCﬂM| c% &eﬂ- g %UA;?‘ %3 andyeach
of whi ch SERREBESLAI, e, GF bk - 6y hTeh SAARPLobSPeY S FTRP Kbinsing
to each of whichyi balegen, hygneryl. margamkPe hcaP®yd 461-Ca-adkBse i t ut ed one
or nore tines by;kal-dgdwalkyes rg;—ah+alkoxy, Ci1-CLhedphledkyl Emioe,
Cerr]-al kpxy, Q:ﬁtglcp&lmghkylu(cl-c.,-an@[le)ar<]>r rel-caldrepthligdr oxyl ,

carboxyl am no, carboxan de 0050/ 48493

R8 |ch can be identical or different): 5
hydrogen C[%%ezrr]hyglrﬁgfm’ CFQI%{ err] al kyl, Cerr]-alkylthio,

( err]-al koxy, each of which carry one of the follow ng radicals:
hydroxyl, cafboxeplfur or oxygenmo, NH(Cerr]-alkyl), N(C[err]-alkyl)?2,
carboxamz®e [sic] or 10 CON(Cferr]-al kyl)2 R18 hydrogen;

Cerr]-al kylzn €3e68- ddddtWndOhefd Bidfted], KYRY| foltRiageaétinift ibas applyese
radi cal s can be substituted one or nore tinmes by: hal ogen, carboxyl,

cyano, (err r I thio, . hal qal kox
Cerr]-al kyI Eﬁﬁ ‘%@r x%a&}%& chl‘g b:f'e"r"r LA Eﬁ“kyr
amno, NH(C[err]-alkyl), N(C[err] al kyl) 2,
15 An alkaline earth metal is, for example, calcium, magnesium,
barium;

C3-Cg-cycloalkyl is, for example, cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, -cycloheptyl or cyclooctyl;

20 -
C;~C4-haloalkyl can be linear or branched such as fluoromethyl,
difluoromethyl, trifluoromethyl, chlorodifluoromethyl,
dichlorofluoromethyl, trichloromethyl, 1l-fluoroethyl,
2-fluoroethyl, 2,2-difluoroethyl, -2,2,2-trifluoroethyl,

25 2-chloro-2,2-difluorocethyl, 2,2-dichloro-2-fluoroethyl,
2,2,2-trichlorocethyl or pentafluoroethyl;

C;-C4~haloalkoxy can be linear or branched such as
difluoromethoxy, trifluoromethoxy, chlorodifluoromethoxy,

30 1-fluoroethoxy, 2,2-difluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
2,2,2-trifluoroethoxy, 2-chloro-1,1,2-trifluoroethoxy,
2-fluoroethoxy or pentafluorcethoxy;

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

C,-C4-alkenyl can be linear or branched such as ethenyl,
l-propen-3-yl, l-propen-2-yl, l-propen-l-yl, 2-methyl-l-propenyl,
40 l-butenyl or 2-butenyl;

C2-Cs~alkynyl can be linear or branched such as ethynyl,
l-propyn-1l-yl, l-propyn-3-yl, l-butyn-4-yl or 2-butyn-4-yl;

45 C,-C4-alkoxy can be linear or branched such as methoxy, ethoxy,
propoxy, l-methylethoxy, butoxy, l-methylpropoxy, 2-methylpropoxy



phenoxy or dexwtagad®re the abovenentioned aryl radicals for 20 their

part can be substituted one or nore tines, for exanple one to three
ti mes by hal ogen, hydroxyl, nercapto, carboxyl, nitro, cyano,
Cerr]-alkyl, Cerr]-hal oal kyl, C[err]% @ koxy, d err] - hal oal koxy, -
am no, NH(C[err] aIk err]-alkyl)2, or Clerr]-alkylthio; 25
C3- C8- cycl odkyi* ! é?%“ye]:f%ﬂ "these radicals can be substituted
one or nore times by: halogen, Cferr]-alkyl; . phenyl or naphthyl,

each of whi dds-Caralkenydbxyican ¢ Byneae mbrancmdmﬂ@ es ehiyIaiy.ow ng
radi cal s: hat-<anren-biyIexy er Gapaten-2-yloxygar boxyl, cyano, hydroxyl,

am no, Rl5 ([err]-alkyl, C2- C4- al kenyl, C2- C4 al kynyl ,

C err] - hal ogl kyl L 2alkyny ] all Lg@r&orygancﬁ:&&:r JcH’"l Igoxycar bonyl ,
Clerr]-al kox{ 1 E tg(zx 9 eno e%l al k_ylthlo
NH( C[ er r ] - al $0R5°PY85—Y °’W(’Cfe PT’Y%T P3: R ],

di oxoet hyl ene [SIC] or phenyl mhlch can be substituted one or nore

times, for Ci-Ci-abixplihblie oar he ltimeer or rangchedasegleras methpltlicno,
Cl err] - al kgl etHyflehtib; hpdaatikylio, Cl aigghydlekbyythid,ebukybehim koxy or
Clerr]-alkyl im&hyigmpyﬂrﬁror] quéfﬁl}lﬁlobyhﬁﬁ‘j:@%ﬁ"l, 1%%&%,@'&@9!&&% bonyl

or (ferr]-alkynyl . Where each of these radicals can

bstituted t h al k
dorty ol e gy-atkyicabo? m e ' éﬁi%%; B Rhctiad ladn ke

Clerr]-cycl O%quarggnyl °rpl?e'ﬁ€S?9Y%fFa 1vpkany lcrsbadslenent i oned aryl
radi cal s iHrl-butylcarbeirylipart can be substituted one or nore tines, for
exanp one to three tinmes by hal ogen, hydroxyl, nercapto, carboxyl,

0050/48493 (o] —%F:alkoxycarbonyl can be linear or Branched giich’8s- Cyano,

Cerr]-al kyl o4 bhox £ CJ | kgX FODOXVCAr {r] hal oal koxy,
eagily Sproporycarpihy

am no, NH(C[err err r - al kyl t hi o;

opoxyca bon 1 -buto arbonyl

C3-Cg-a1kylcarbonylalkyl can be linear or branched such as
2-oxo-1-propyl, 3-oxo-l-butyl or 3-oxo-2-butyl

Ci;~Cg-alkyl can be linear or branched such as C;-Cy-alkyl, pentyl,
25 hexyl, heptyl or octyl;

C,-Cg~alkylcarbonyl can be linear or branched such as
Ci1-C4-alkylcarbonyl, l-pentylcarbonyl, 1l-hexylcarbonyl,
l-heptylcarbonyl or l-octylcarbonyl;

30
C;-Cg-alkenylcarbonyl can be linear or branched such as
ethenylcarbonyl, 1l-propen-3-ylcarbonyl, l-propen-2-ylcarbonyl,
l-propen-l-ylcarbonyl, 2-methyl-l-propenylcarbonyl, l-buten-1-yl-
carbonyl, l-penten-l-ylcarbonyl, l-octen-l-ylcarbonyl;

35
C2,-Cg-alkynylcarbonyl can be linear or branched such as
ethynylcarbonyl, l-propyn-3-ylcarbonyl, l-propyn-l-ylcarbonyl,
l1-butyn-l-ylcarbonyl, l-pentyn-l-ylcarbonyl, l-octyn-l-yl-
carbonyl;

40
C3-Cg-cycloalkylcarbonyl, cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, 4-methylcyclohex-1-yl-
carbonyl, cycloheptylcarbonyl or cyclooctylcarbonyl;

45



5 benzylgostragduway/| . Cerr]-cycloal kyl carbonyl, where each of

t hese radi cals can be subst Ituted one or nore tines by: hal ogen,
Cerr]-al kyl; phenyl car bonyl or napht hyl carbonyl, each of which can
be 10 substituted by one or nore of,the follow ng radi cal s:

hal ogen, nitro rcC car boxy ano, hydro am no R15,
d er?] al ky|C1-Bwr n%l‘yj gﬁ al éaﬁ;@ﬁﬂﬁ rycg ?%é/}bef‘k P‘ as oXY,
Cerr]-hal od‘!WWlS@fW]al Whyiwlyforqlepr] aPIFQHYé&PESﬁer

d err] - al koxi-cacpyhshliaiynr p-ueékhpd-1-Bropy}swianyilk okybutend fpny 15
Clerr]-alkylthio, NH(C([err]-alkyl), N(Cerr]-alkyl)2, dioxo-

net hyl ene § < Q}:B-éjll@igﬁihé!ﬁfﬁ%a[ns bel 1Phe AN brihbdl GABNhPEs

substituted o ‘ﬁ §§§FH &Olliék 1%%1&5@]? by
n, ni P
?:[ale??]e - al kotx’;%e@f%iF 1¥P§k§ﬁoiy°%“r ]cﬁ“&%P 1f kylthl)g{ 20

Clerr]-al kylsulfonyl, Cerr]-al kenyl sul fonyl or C3-C8-al kynyl -

sul fonyl , V\kﬂar-és-eaaldctervﬂ-snhé@aﬂr &dinche sl tmrarbersbbandhad edcbnas or
nmore ti neso b];upﬁa@bﬁgenyldxﬂrfbhﬁal kappopephenylsuvtvdfe, t Depropen-1-yl1-
abovenent i ongA nyh , I fdisdly 1LQI‘-¥>1F<S perRAl 1§aﬂf&?y15Ulisbh{:é&ﬁﬁﬁ-y%%ulfonﬁ‘e or

fkyl,
F‘éi?]thzfiaﬁkﬁen%éﬁf% fRzchinl Mekddlieyldiaeaasy. | ) Lerrimeto

N([err]-al kyl)2, or [err] aI kylth| o C3- C8-cycl oal kyl sul fonyl; 30
phenyl sul f ora-CeraHepilayl enylopn beakinesr Wi braraliedsuch as  substi t ut ed
by one orl1%ol-woropynhd-yéuldengd, r kebpropyn-1-ylsul fdngllogérbutgyailieylhydr oxyl ,
am no, R15, dirfiohyal, kytpentyn-1-yRulFomiilkenybetf-1C4180kFeW L ;

C3- C6- al kenyl oxy, [err]-halo- 35 al kyl, [err]-al koxycarbonyl,

[err]-al koxyc [cer ]]%%ll E!lgﬁ’i(é'dny 1s§uf)8|% o%&%{l@ghyl &Jﬁl %&1?919)(0 thyI ene
&¥ls

sic] or he for
[exarr%)I e oﬁe °nY1t d ﬁ¥ ReHAILsyéRonY by ﬂYC&Pkﬁyl"["érfPflyllllal oal kyl ,
[err]-al k39y4-methleYfeﬂPhqxﬂaVéaPkmlor cyetehertndpuil fpnyl 4y
hydr ogen; cycloocEydsulfaidyl , where each of these radicals can be
substituted

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

25 The invention further relates to those compounds from which the
compounds of the formula I can be liberated (called prodrugs).

Preferred prodrugs are those for which the liberation takes place
under conditions like those prevailing in certain compartments of
30 the body, eg. in the stomach, intestine, bloodstream, liver.

The compounds I and the intermediates for preparing them, such as
ITI, IV and V, may have one or more asymmetrically substituted
carbon atoms. Compounds of this type can exist as pure

35 enantiomers or pure diastereomers or as mixture thereof. The use
of an enantiomerically pure compound as active ingredient is
preferred.

The invention further relates to the use of the abovementioned

40 carboxylic acid derivatives for producing drugs, in particular
for producing inhibitors for ETa and ETp receptors. The compounds
according to the invention are suitable as selective and as mixed
antagonists as have been defined at the outset.

45 Compound of the formula V where W is sulfur or oxygen can be
prepared as described in WO 96/11914.



one or nor e gogstyagaws hal ogen, hydroxyl, nercapto, carboxyl, 45 am no,
[err]-al koxy, [err]-al kylthio, [err]-hal oal koxy,
( err]-al koxycarbonyl, C3-C8-cycloal kyl, NH([err]-al kyl),

N([err] al kyl')2, indolyl, phenoxy or pl‘ﬂ gnyl, where the 0050/ 48493
abovenenti oned aryI radicals Tor their part can be
substltuted oyeoo rmretlrres fms exanpl e onetothRéetlnés by

hal ogen, hydRoxy/, jgear Box I err]-al ky 6, _'_ _
Clerr]-halo M] al koxy, e*r_i_%al oal koxy, ar% no, 5 c OH
NH(C[ err] -al yI ) N( Clerr]-al kyl or C[ er]-al kyl t hi & R31 h’ydrogen,

Clerr]-al kyl . sul fur or oxygertV 10 In these cases and
her ei nafter, the foI | ow ng defi n|t|ons appl y: An alkali netal is, for

giggl g, L;lt hi um_l ag%#;g}ﬁmgt ass 15bé0\no%[akal ne_ eart lrgﬁlte%%cafl&for
exanpl e, cydUEr 6PFH, f@laSBEi’c‘?lfmm e&?&Fb‘Eﬂ‘:ﬁ‘ﬁ’;ﬂa XyE‘F’c'fhé%&?lPWB?%I ey
or cycl ooct ylormg@a IIY eéand rkatbitkihepawibe ¢amponndsrobrihec fegmusle hiass

f1 uor omet fyldescriBéd | iromomeeliyi914 i f I uor onet hyl, chl orodi fl uor onet hyl ,
di chl orof  uoronet hyl, trichloronethyl, 1- quoroethyI 2-f 1 uoroet hyl,

2,2-difluor f |
2 2-di chl orﬁ% udgig"'t‘ﬁ‘alng’ w%é’%%fh o oppatiy ta%%’%ef)l‘d (ot | §/|
[err]-hal oal {05% B 197 8P IS, TEREHLS [, CApstorebneiit compli
of the formula V to a conventional racemate resolution using
15 suitable enantiomerically pure bases. Examples of suitable bases
of this type are 4-chlorophenylethylamine and the bases mentioned

in WO 96/11914.

It is moreover possible to obtain enantiomerically pure compounds
-~ 20 of the formula V by acid-catalyzed transetherification as
described in DE 19636046.3.

The preparation of compounds of the formula III has been
described in WO 96/11914, whereas compounds of the formula IVa

25 (R® = amide) or IVb (R® = sulfonamide/amide) either are known or
can be synthesized by generally known methods, such as :

ﬁ 1"8 Ru O ®
30 C—C—W 1.) RI3SRMNH _ A
7/
]
R

cl 7 2.) Deprotection B 13/ .
R R
Iva
35 21

18 R RS ’1

R 18 8

\N—cl:—clz—w—§i> 1.) r™—ocl _ Ry T} O}

R 120 | 2.) Deprotection - N—C—C—W—H
R” R7 R19/ loo 1,

R R

Ivb
40

The compounds according to the invention in which the
substituents have the meanings stated under formula I can be
prepared, for example, by reacting the carboxylic acid

45 derivatives of the formula V in which the substituents have the
stated meanings with compounds of the formula VI.



di f | uor onet 080Q/48493 uor onet hoxy, chl orodi fl uoronet hoxy, 30

1-fl uor oet hoxy, 2, 2-difluoroethoxy, 1,1,2,2-tetrafl uoroethoxy,
2,2,2-trifluoroethoxy, 2-chloro-1,1,2-trifl uoroethoxy, 2-fl uoroet hoxy or
pent af | uor oet hoxy; [err]-alkyl canjiBe |inear or branched such as

met hyl, ethyl, 35 1-propyl, 2-propyl, 2-methyl-2-propyl, 2-nethyl-1-propyl,
1- butyl or 2-butyl; C2- C4- al kenyl c be linear or branched such as
et henyl , 1- propen-3-yl, 1-propen-2-y¥; {L- propen-1- yl,

2-met hyl - 1- propenyl, #0 1-b$tenyuﬂén_2€butqnyl &0 CA- alkynyl can be

| i near or branched such as et hynyl, % opyn-1-yl, 1-propyn-3-yl,
1-butyn-4-5| or 2-butyn-4-yl; 45 [err]-alkgxy can be | i near or branched
such as net hoxy, ethoxy, propoxy, 1-methyl et hoxy, butoxy,
1-nethy|propoxy, 2- met hyl pr opoxy 0050/ 48493

- C6- al ken can be | i nea or br anched
such a5 al | ATy miLS Y K 119 Fglodep o 1859y o B Can be
[err] -al kynyiio%y-aldi IheCiiGrehrlenlira eshplienyioh Ias add bt inmop - legs)ane
2- but yn- 11¢/|afxther r 8ndpimembe2syX ooxy ;¥ or Peis]nitnogenhi phearedeibhnear or
branched sugreFeraplfytdueisoplabe eirh\dnt hnert pmméntchbe dilrd@ithyhehhyid hi o,
butylthio, aaditiBhhyt R eRMEbBI® pasdTELRY! QQS%BQ Eh eprotonates t
1, 1-di et hylgtRyl t Bi akeL’ é?égét%%gbg can 2 ear ranched
h cef%& %% Ida bo R op cCHADd fcar bonyl ,
such as a mberaturey 51 Q iling p01nt gf the so vent.
15
Compounds of type I with R! = COOH can be obtained directly in
this way if the intermediate V where R! is COOH is deprotonated
with two equivalents of a suitable base and reacted with
compounds of the formula V. This reaction also takes place in an
20 inert solvent and at a temperature in the range from room
temperature to the boiling point of the solvent. Examples of such
solvents or diluents are aliphatic, alicyclic and aromatic
hydrocarbons, each of which may be chlorinated, such as hexane,
cyclohexane, petroleum ether, naphtha, benzene, toluene, Xylene,
25 methylene chloride, chloroform, carbon tetrachloride, ethyl
chloride and trichloroethylene, ethers, such as diisopropyl
ether, dibutyl ether, methyl tert-butyl ether, propylene oxide,
dioxane and tetrahydrofuran, nitriles such as acetonitrile and
propionitrile, amides such as dimethylformamide,
30 dimethylacetamide and N-methylpyrrolidone, sulfoxides and
sulfones, for example dimethyl sulfoxide and sulfolane.

Compounds of the formula VI are known, some of them can be bought
or they can be prepared in a generally known manner.
35
It is possible to use as base an alkali metal or alkaline earth
metal hydride such as sodium hydride potassium hydride or calcium
hydride, a carbonate such as alkali metal carbonate, eg. sodium
or potassium carbonate, an alkali metal or alkaline earth metal
40 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.

Compounds of the formula I can also be prepared by starting from
45 the corresponding carboxylic acids, ie. compounds of the formula

I where R! is COOH, and first converting them in a conventional

way into an activated form such as an acid halide, an anhydride



15 1- butyl caot®my48493 [err]-al koxycarbonyl can be |inear or branched such
as  net hoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,

| - propoxycar bonyl or n-butoxycarbonyl; 20 C3- C8- al kyl car bonyl al kyl can
be |linear or branched such as 2- 0x0-3lg propyl, 3-oxo-1-butyl or

3- oxo0- 2- but L sal be | ] r u ;
[err]-al kyl YJ,r T ldF?B%d%b)l?qd € grﬁt%{ié&p%gcfﬂé;ﬂ%gﬁgrq}: -al k 53?66%?? can
be |inear or® ’%Pﬁ%’ e8°’§€u?:’ﬂ‘cg§f°R | -ISF‘EH%&%?F,.CTE;EQ atBonyi,
1- hexyl car bopgRventionahespiNandshang| ofrern regriremrasiifrion3pt 'a base, in

C2- C8- al keny¥imthoage thesdanenthoned gbdyeanthesiustalileasThesetiwongitersbonyl ,
1- propen- 3syt&mrdleny be difpliFded?- ¥o€ aitampie, by drlowingnte Wdardokonie ,
2-net hyl - 1- pgopeny aatbene hyRvbepr leoklpound £RM RN Yresence of a

1- pent en- 1- y& %Qxhgh%%&%ggké- XL C@%}%ﬁﬁ.éxﬁ? e. - C8- al kynyl car bonyl

can be linear ran S et hynyfl carbonyl ,

1- propyn- 3-yl carbonyl , 1-propyn-1-yl carbonyl, 1- butyn-1-yl car bonyl,

1- pentyn-1- yPéa#sO@ﬁlﬂl,thnwxymfsygle to pxepar§| comgpunds of the formula I
C3- C8- cychROahksd dur Isvayting yidoopsepis ool rivey borrespaiiing| cartmmyllic

cycl opent yl ca¢idylie . c¥£bm heompoaadd ooy | thed £oEinbYa Cy GiheRexr1-) a gréapbonyl,
cycl ohept yl casiPRiHeral mCY&h ALY a2kPLPNWletal4@ation or0QRE/ 8¢8A1ent of

11 Terr]l-alkyl5ihiQaYbafal R%ah BER 0" TREB0COSH SUCH BS reacted with

many compounds of the formula R-A, where A is a conventional

15 nucleofugic leaving group, for example halogen such as chlorine,
bromine, iodine or unsubstituted or halogen-, alkyl- or
haloalkyl-substituted aryl- or alkylsulfonyl such as
toluenesulfonyl and methylsulfonyl, or another equivalent leaving
group. Compounds of the formula R-A having a reactive substituent

20 A are known or can easily be obtained with general expert
knowledge. This reaction can be carried out in conventional
solvents and is advantageously undertaken with addition of a
base, in which case those mentioned above are suitable.

25 Tt is necessary in some cases for preparing the compounds I
according to the invention to use generally known protective
group techniques. If, for example, R!3 is 4-hydroxyphenyl, the
hydroxyl group can be initially protected as benzyl ether, which
is then cleaved at a suitable stage in the reaction sequence.

30
Compounds of he formula I where R! is tetrazole [sic] can be
prpared as described in WO 96/11914.

With a view to the biological effect, preferred carboxylic acid

35 derivatives of the formula I, both as pure enantiomers and pure
diastereomers and as mixture thereof, are those where the
substituents have the following meanings:

RZ2 hydrogen, hydroxyl, halogen, N(C;~Cs-alkyl),, C;-Cs-alkyl,
40 C1-C4-alkoxy, C;-Cy-alkylthio, C;-Cys-haloalkyl,
C;-Cs-haloalkoxy, C;-C4-hydroxyalkyl, or CR? is linked to CR12
as indicated under Z to give a 5- or 6é-membered ring;

X nitrogen or methine;
45
Y nitrogen or methine;



met hyl sul f opgsomggpdssul fonyl or 2-propyl sul fonyl, 1- propyl sul fonyl ,
2-met hyl - 1- propyl sul fonyl, 1-butylsulfonyl; 5 [err]-alkylsulfonyl can be
| i near or branched such as [err]-al kyl sul fonyl, 1-pentyl sulfonyl,

1- hexyl sul fonyl 1-heptyl sul f onyl orlé octylsulfonyl

C3- C8- al keny) sul f n can i near ran

1- propen- 3- sul™ §?en orplg:i@ﬁoL 8{0 %o’pe%u l;)llflefr sul fonyl

2- met hyl - 1- pr op&n=94A&yL s ofy | CR %%"Lﬁ | CR2 or CR? a 5- or

1- pent en- 1-vyl sulq—e\ﬁyberqd @cltkafﬂe!ﬂey‘P%Lﬁlkaﬁy ene ringwbgch ®8mesul f onyl can
be linear or brambseditstexh bysohb dr prwapyetByYy| grdupsnghd in each of which

1- propyn- I3 yl suls @e¥hyldnd roa 1cah -be replibéedyby okydent yn- s'lul)f'ui'lﬂ fs@@hf'
1-octyn-1-yl sul fQnypy, cHz_[,err 1;}_@Hkyisul Jenrk-bs, I@i=caxagp

g)}ig: gﬁggs?/!sﬁﬂ ng:]\ﬁ)](cgb) ﬁr@ §u(§:§'lzls gnél( VI suﬂg 6&% zk%ﬁept yl 1] fonyl

or cycl ooctylﬂpﬁéhﬁ(c 3)-Shal ogen is, for exanple, fI uorine, chlorine,
brom ne, iodine. 25 The invention furt her relates to those conmpounds from
whi ch thel0 comioledst odnd lof frbenuimg Imemberbex) i beratzeds (witdog@dnpr odr ugs) .

Preferred prodrugs are those for which the Iiberation t akes pl ace under
condi tions lgske Hr Ilou IH%ft?gl’énal MRLE REN] S @ -3QahRg1 body,
eg. in the sto Se x@' tream | S he conﬁougé and

e
t he internmedi at €8 F‘br té'ﬂ' h gg-éﬁ-ﬁﬂ. al¥glrand v may hav
one or nore asyrhiefs1AEyF Ygﬁ]ﬁgh {Qreerhaloalkern, AR ’Eﬁ)r}ﬁﬁ‘t’}ﬁﬂst%fcﬁlﬂl s
type can ¥&i st a&s pgndécdsedmnderofetre wmivepar b- donsi-meabated 1IMGHs ni xture
t hereof . The use of an enantionerically pure conpound as active

ingredient i@ add @befwietbh may BOEiddht@ehh08r falidfe@entpt ates to the use of
t he abovenenti oned 40 carboxyllc acid derivatives for producing drugs, in

partioular T Qe 08E! RpreMAD LALR JPnETh ot B uFTLEEded B3°BhE
20

or more of the following radicals: halogen, cyano, hydroxyl,
mercapto, amino, C;-C4-alkyl, C;-Cs-haloalkyl, C;~Cs-alkoxy,
Ci;~Cs-haloalkoxy, phenoxy, C;-Cs-alkylthio, NH(C;-Cs-alkyl) or
N(C;-Cs-alkyl); or phenyl which may be substituted one or more
times, eg. one to three times, by halogen, cyano, C;-C4-alkyl,
25 C;~C4-haloalkyl, C;-Csz-alkoxy, C;-Cs-haloalkoxry or
C;-C4-alkylthio; or

phenyl or naphthyl which are connected together in ortho
positions by a direct linkage, a methylene, ethylene or

30 ethenylene group, an oxygen or sulfur atom or an S0;—, NH- or
N-alkyl group
C3~Cg-cycloalkyl;

35 R¢ a group

o 18 R
R I R, !
N—C— or WoN-C—
Rn/ R lltzo

40

where the molecular weight of the groups R!3 and R!4 taken
together must be at least 60.

45 R!3 and R!4 (which may be identical or different):



accordi ng tooobe/a84emti on are suitable as selective and as m xed

ant agoni sts as have been defined at the outset. 45 Conpound of the fornula
V where Wis sul fur or oxygen can be prepared as described in WO

96/ 11914. 0050/ 48493 [err]

Compounds of th rnula n ed LN ant i pure form
bym;t arting froﬁ%’%&o 506 &‘a ?P@g’uré SRIEGH dg ngg aﬁ?‘dﬁ‘&ﬁra t19ein%y
reacting them w ?‘Frsst‘tmﬁoﬁﬂ’d ?ﬁ ﬂfetr‘ﬁ?‘hﬂaéhﬁlast‘ieb%e%’@rstb@dt?% ope or
96/ 11914. |t pereyddimepobnt |Kalegesi bhednaxydht aprncapkmt icorbexyl c @amioonds
of t he formul ackéarw, Subfealkagys aeli<alkyldhas emleaaremaxbalmpunds of
the formulg V tocla-cqoammtdaebahyiﬂctelaenealrm%ukb&rwsIcqgcg’Lfey%qb
% hl or opheny| Lty%@%ecne o %5459“‘ t.on hgng’?%n P&% 6. Mﬁﬁ“?
chloro

nDreoverpposglbI g o5t 5°% %%bntfgie Brguﬁ% Fd§ fﬁiﬁu
fornula V by acr?f“iedtt& frgﬁﬁet‘rlaﬁﬁ‘?epﬁe?ﬂ??%’u ¥dgexyl 'dé-‘%rbpﬁlédv iGY e,
19636046. 3. TheCarepar bt iCanCofhadowpbyhed C10C 4 +dEkdRY, NGl C4-hia Lhatkdraen
descri bed1dn WO 96Z,1:t9141kyih)g, eas CeTpealidathfiothe formula IvVa 25 (R6 =
am de) or Vb (R6 = sul fonam de/ am de) either are known or

C3-Cg-cycloalkyl, it being possible for each of these radicals

to be substituted one or more times by: halogen, hydroxyl,

mercapto, carboxyl, cyano, C;-Cs-alkyl, C;-Csq-alkoxy,

15 C1-C4-alkylthio, C;-C4-haloalkoxy;

(7))

phenyl or naphthyl, each of which may be substituted by one
or more of the following radicals: halogen, carboxyl,
hydroxyl, amino, .R!5, C;-Cs4-alkyl, C;-Cs-alkoxy,

20 C:-C4-alkylthio, C;-Cg=haloalkyl, C;-Cs-alkylcarbonyl,
C1-C4-alkoxycarbonyl, C;-C;-haloalkoxy, phenoxy,
NH(C;-Cy-alkyl), N(C1-Cy-alkyl),, dioxomethylene [sic],
dioxoethylene [sic] or phenyl which can be substituted once
to three times by halogen, C;-Cs-alkyl, C;~-C4-haloalkyl,

25 C1-Cy-alkoxy, C;-Cs-haloalkoxy or C;-Csg-alkylthio;

or R13 and R4 together form a C3;-C;-alkylene chain which is
closed to a ring and which may be substituted one or more
times by C;-C4-alkyl, C;-C4-haloalkyl, and in which one

30 alkylene [sic] group can be replaced by oxygen or sulfur,
such as -(CHz)3-, -(CH2)4-, -(CHz)s5-, -(CHz)g-, -(CHz)7-,
-(CH2)2-0-(CH3)2-, —-(CH2)2-S-(CHz)2~;

or R!3 and R14 together form a C3-C;-alkylene chain or

35 C4-Cy-alkenylene chain which is closed to a ring and to which
a phenyl ring is fused, such as 7-azabicyclo[4.2.0]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 for the

40 phenyl ring in each case to be substituted once to three
times by halogen, C;-Cs-alkyl, C;-Cs-alkoxy, C,-C4~haloalkyl,
C1-C4-haloalkoxy, hydroxyl, carboxyl.

The molecular weight of the groups R!3 and R4 taken together
45 must be at least 46.



can be synt bposozag4ams general |y known net hods, such as [err] [err]

40° The conpounds according to the invention in which the

have the neani ngs stated under forrmula | can be prepared, for exanple,

reacting the carboxylic acid 45 derivagyves of the fornula Vin which the

substi tuent
0050/ 48493
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%248t B (3R S8l BN b JTRGURdS, of the formila VI,

R15

R18

R19

hydrogen, C;-Cs-alkyl.

C;-Cs4-alkyl, C;-Cy-alkoxy, each of which may carry one of the
following radicals: hydroxyl, carboxyl, amino,
NH(C;-C4-alkyl), N(Ci1-Cs-alkyl),, carboxamide [sic] or
CON(C;-C4-alkyl)s.

hydrogen;

C1-Cs~alkyl, C3-Csq-alkenyl or C3-Cyp-alkynyl, where each of
these radicals can be substituted one or more times by:
halogen, C;-~Cs~alkoxy, C;-Cs-alkylthio, C;-Cs-haloalkoxy,
C3-Cg-cycloalkyl, phenoxy or phenyl, where the abovementioned
aryl radicals for their part can be substituted one or more
times, for example one to three times by halogen, hydroxyl,
C1-C4-alkyl, C;-Cy-haloalkyl, C;-Cs-alkoxy or C;-Cs-alkylthio;

C3-Cg-cycloalkyl, where each of these radicals can be
substituted one or more times by: C;-Cs-alkyl;

phenyl or naphthyl, each of which can be substituted by one
or more of the following radicals: halogen, hydroxyl, R15,
C;-C4-alkyl, C;-Cg-alkoxycarbonyl, C;-Cy-alkoxy,
C1-C4-alkylthio, dioxomethylene [sic], dioxoethylene [sic] or
phenyl which can be substituted one or more times, for
example one to three times by halogen, C;-Cs-alkyl,
Ci~C4-haloalkyl, C;-Cy-alkoxy;

C1-C4-alkylcarbonyl, C;-Cs~alkenylcarbonyl or C,-Cz-alkynyl-
carbonyl, where each of these radicals can be substituted one
or more times by: halogen, C;-Cs-alkoxy, C3-Cg-cycloalkyl,
phenoxy or phenyl, where the abovementioned aryl radicals for
their part can be substituted one or more times, for example
one to three times by halogen, C;-Cs-alkyl, C;-Cs~haloalkyl,
C,-C4-alkoxy or C;-Cyg-alkylthio;

C3-Cg-cycloalkylcarbonyl, where each of these radicals can be
substituted one or more times by: C;-Cs-alkyl;

phenylcarbonyl or naphthylcarbonyl, each of which can be
substituted by one or more of the following radicals:
halogen, cyano, hydroxyl, R!3, C;-C4-alkyl, C;~Cs-haloalkyl,
C1-Cy-alkylcarbonyl, C;-Cy-alkoxycarbonyl, C;-Cs-alkoxy,
phenoxy, C;-Cy-alkylthio, dioxomethylene [sic], dioxoethylene
[sic] or phenyl which can be substituted one or more times,

substituents

by



In fornul a gosoRRa@4ai93 hal ogen or [err] where R17 can be [err]-al kyl,

[err]-hal oal kyl or phenyl. In addition, at |east one 10 of the ring nenbers
X or Yor Zis nitrogen. The reaction preferably takes place in an inert
solvent or diluent with the additiogeof a suitable base ie. a base

whi ch deprotonat es the nt er nedi at e at. a.t er at { range
from room errSEr ¥R S cﬁmfahg b'%}rﬁe 6’188? Y &aﬁ{gﬁsnSo \/'eﬁt’ 113@16

Conpounds of tyﬁé FahalRaREY L ool t3lKad r oBF F 1y -at Fekiie s n this way
if the internediate V where R err] COOH i s deprotonated wth two

equi val ents of a:lscu-taalkly&sbhmmdwheaet@mbh/vidfhthesecnmimnads odntbe formul a
V. This reacti ogudkedri@dEondl 86emdre 31méd8 byeHaloensnt; A)dadkody
tenperature in 3» %i‘” foeo%héoé?% eme%%%ﬁéé‘ A 134188 1“1‘&9 PQ&E“ of

t he sol vent. ven or ue USp &l

alicyclic and a8 ?csumﬁﬁ‘}&&i;sga‘?rboﬁg ttgﬁﬁﬁ %me g&'h ‘%g P F'nT ﬁ*gﬂjd
such as hexane, C1-Ceyhalondkthe CioSeratkary OFner-Comapkyhsh J-°oenzene t ol uene,
xyl ene, 25 nethyl ene chI oride, chloroform carbon tet rachl ori de, ethyl

chl ori de Bnd tricghCprayeiloglenesulfidngils, such as dii sopropyl et her,

di butyl ether, mBreRylséBfdmUuby! nShMaly1sRi @8Ny LN GE,whlcrﬁlc%&aBS and
t et rahydr of ur an,

S r r trile, amdes
such as di net hylsfu%rg%an,illﬁéd %ép%a 0zzhy r%gbtsfw{i#@ A owi Pﬁd%ﬁ%rrojf dfne
SulToxi des and’ BAlofPpy ety fiE ¥ RG-S e CHRORRF RIS
Conpounds of thdsi6d m@%*ﬂeféﬂéeRﬂoWC]SG’FFEPB?“Y%@?WG nchR Reofyeetituged

t hey can Be prepaectioi thzegydrimesl by halogenma@net-a3Byl, Q1t-CashéFi<§@§-ﬂ<Nﬂ-e to
use as base an ajkaj+alkeixgl obrcaldiahlingl tadiolh nmet al hydri de such as

sodi um hydri de potassi um hydri de or cal cium hydri de, a carbonate such as
al kal'i met alg, 26ar}§,g %g sodi um or potassium carbonate, an al kal i
netal or al kaliné ea ﬁ rret al 40 hydroxi de such as sodi um or potassium
hydr oxi de anonetal l'i ¢ conpound such as butyllithi um or an al kal i

metal a¥de sEahCesaiNnlni BHEER (S5 G5y EAPRRIE A6 CRLE HFambeni
Conpounds of t handngsphbhitutesh bk sbycbwwlepaeeqam,sparbpnglirwo.
C3-Cg-cycloalkyl, indolyl, phenoxy or phenyl, where the
abovementioned aryl radicals for their part can be
substituted one to three times by halogen, hydroxyl,
25 mercapto, carboxyl, C;-Cs-alkyl, C;-Cs-alkoxy, amino or
C;-C4-alkylthio.

R2l hydrogen, C;-Cg-alkyl.
30w sulfur or oxygen;

Particularly preferred compounds of the formula I, both as pure
enantiomers and pure diastereomers or as mixture thereof, are
those where the substituents have the following meanings:
35
Rz trifluoromethyl, C,-Cs-alkyl, C;-Cs-alkoxy, C;~-Cs-alkylthio,
hydroxymethyl, or CR? is linked to CR!?2 as indicated under 2
to give a 5- or 6-membered ring;

40 X nitrogen or methine;
Y nitrogen or methine;
b4 nitrogen or CR!2 where R!2 are [sic] hydrogen, fluorine or
45 C;-C4-alkyl, or CR!? forms together with CR? or CR3 einen 5- or

6-membered alkylene or alkenylene ring which may be
substituted by one or two methyl groups, and in each of which



45 the corr eppoydgag3scar boxylic acids, ie. conpounds of the formnula I
where Rlerr] is COOH, and first converting themin a conventional way
into an activated form such as an acid halide, an anhydride

0050/ 48493 14  or im dazol i de, and t hen

19
reactlngthelatter an a pria hydr o
reaction can be°C&r¥S }H’&ﬁ’te PR 5 ccoar?vgaoﬁt f%%y ced(h’egggg E?B% reqw res
addition of a b&8erCHarCHzylyc1rCEESE-PwosERtEHs) cﬁ{ﬂ(ﬁzﬂabo‘?/e' are suitable.
These two st eps=-5(68Bx)=8(§83beOsinplified, for exanple, by allow ng the
car boxylic acid to act on the hydroxyl conpound in the presence of a

dehydrati g ageat $elgdt ashed ofatheting Members |4, ivSorddi id alidkbyenossible to
prepare conpounds of the forrmula I 10 al so by starti ng fromsalts of the

correspondi C lic Ci fro nds o he f.ormul.a |
wher e R[err}:'l‘gl s%glgi °r°methéfgo\ﬁq’vﬂ$ér llf\)f 15‘2%%%&%& 17 aa]rkycl Oh or
the equival ent &¥4 r°x thlal PReCR LB Helf%f’r t@aFBonaSTﬁﬁgecaé%ﬁdt gndeq e
reacted with  teafijveonfousdséofenlieredorimya R-A, where Ais a

conventi aral 15 nucl eof ugi c | eaving group, for exanple hal ogen such as

chlorine, garognAers i @Hik8 RAhy WS uehtiAEbOWiRaLPERy: al kyl - or
hal oal kyl - substituted aryl- or alkylsulfonyl such as t ol uenesul f onyl and

met hyl sul f onyl

ot her al en 0 s, of the
formi 2w A a2 ol %Hziébs%ﬁ i, o v, ngl B0 sufR A" RR 03°
obtained with gé?ﬁeF‘a?e ket dgdicatls s hadQoeron ¥ P e rcarri ed out
i n converkd onal Ci-Ce@ilyy tsCzaﬁd-lil%led-Mﬂitr agedushikonite Coakehabpabkenitii t i on

of a ba_se i WEWO} -ety-@dkel ] hab(E retdalkydd, abphemoxyeos uptieaiyle. wh28h Ihay S
necessary in sompe sapesitedrbapartddhree €oM@9 Bidhalogen ,aQqﬂf:Q-laﬂg:fytlQ t he

invention to us 19 O _ \Y; e for
exanpl e, R13 % gﬁy?ﬁ%&b%ﬁ%ﬂym E{]%l%kkyng o(§<1ya %lj}gq%ag beinitially

prot ected as benzyl et her, which is then cleaved at a suitable stage in
t he react4®n se@@@ﬁl% 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 S0;—, NH— or
N-alkyl group

25 Cs-Cy-cycloalkyl;

R6 a group

14 18
R H R [
30 \N—C"— or 19/N—C-—
R13/ R IZO

where the molar weight of the groups R!3 and R!4 taken
35 together must be at least 60.

R13 and R!4 (which may be identical or different):

hydrogen, C;-Cs-alkyl, C3;-Cs~alkenyl or C3;-Cs-alkynyl, it being

40 possible for each of these radicals to be substituted one or
more times by: halogen, hydroxyl, carboxyl, amino,
C1-Cs-alkoxy, C;-Cs~haloalkoxy, Cs-Cg-cycloalkyl,
NH(C;-C4-alkyl), N(C;-Cy-alkyl),, phenoxy or phenyl, it being
possible for said aryl radicals in turn to be substituted one

45 to three times by halogen, hydroxyl, C;-Cs-alkyl,
C1-C4-haloalkyl, C;-C4-alkoxy, C;-Cs~haloalkoxy,
N(C1-Cg~alkyl)z;



30 Compoosdy 4gagse formula | where Rlerr] is tetrazole [sic] can be
prpared as described in WO 96/ 11914, Wth a view to the biol ogi cal
effect, preferred carboxylic acid 35 derivatives of the forrmula I, both as
pure enantioners and pure di astereg rs and as m xture thereof, are

t hose where th subst ts h ve t ni_Ngs;

hydr ogen, hydrg Ry[8” °I¥a?‘ ﬁyef eg? n%rl V\%?r? e %k ? thege radicals
[err]-al koxy, [8rP$- %H Htﬁd ‘I_’%‘? ﬂr H‘SFSa Jf{%s bY- hal°‘=[%?rr CarBPEBt koxy,
[err]-hydroxyaCky¥s- i-Sa-abkext t €16Ri-haloalkoxys i ndi cated under Z to
give a 5- or 6phenjabrtmichi rgn be substimutedgRie @b BRi&e EimedSby: Y
nitrogensr nehldilsgen, carbof 59/1'95%%% l, amlno, R15, C;-Cs-alkyl, 15

Z nitrogen ot (Rlaypher & RE2 ) &g lhiorddigy®r | lerrl- Ayl e

or err] for 0
or gﬂ(enyl ene E?n%l‘ \%ﬁkgﬁc %WB'& XctarfPé’Byﬁz %lng‘*oli‘a]t‘?ﬁd‘kﬁﬁfhyl
groups and in &Hé 1'cﬁ4'\?r,1]ﬂ‘}ﬂ'|)'5N(Cl'%ﬂ?étkﬁf}I)EnéH@XGGﬁ bgkense [sdglaced by
oxygen or sul f @ioxaekhylene [sig] [ax phenyl whiady can be sulstrithtedOonce At
| east ori® of t ke threp reimesr by Xhalbgen,ZCi-C,RalkPULIT,-C4~dRkoRydbLOEN,
hydroxyl, hal oggrg,-biket1£édia kyI )2, [err]-alkyl, [err]-al koxy,
err]-al kyl t hi ar o
%err% hal gal kogi ﬁoné%ahﬁh Zee for&i 3er yc.i)é¥1% gMajCP ce{]tlgg ﬁlﬁder Z
! se |$b P? whlc b tltuted one or more
to give a 5- 8 n
times by C;-C4-alkyl and in which one alkylene [sic] group can
15 be replaced by oxygen or sulfur, such as -{(CH2)3-, -(CH3)4~-,
-(CH2)5~, -(CH2)6-, -(CH2)7-, -(CH3z)2-0-(CH3z)2-,
-(CH2)2-5-(CH3) 2-;

or R!3 and R4 together form a C3;-C;~alkylene chain which is
20 closed to a ring and to which [lacuna] phenyl ring is fused,
such as 2,3-dihydroindole, indole, 1,3-dihydroisoindole,
1,2,3,4-tetrahydroquinoline, 1,2,3,4-tetrahydroisoquinoline,
it being possible for the phenyl ring in each case to be
substituted one to three times by halogen, C;-Cs-alkyl,
25 C1~-C4-alkoxy, C;-Cs-haloalkoxy, hydroxyl, carboxyl.

The groups R!3 and R!4 taken together must contain at least 5
carbon atoms.

30 R7  and RS (which may be identical or different):

hydrogen, C;-C;~alkyl.

R1S

C1-C4-alkyl, C;-Cyq-alkoxy, each of which may carry one of the
35

following radicals: hydroxyl, NH(C;-Cs-alkyl),
N(C;-C4-alkyl),, carboxamide [sic] or CON(C;-Csq-alkyl),.

R18 hydrogen;

40 C1-C4-alkyl, where each of these radicals can be substituted
one to three times by: halogen, C;-Cs-alkoxy, C;-C4~alkylthio,
C3-Cg-cycloalkyl, phenoxy or phenyl, where the abovementioned
aryl radicals for their part can be substituted one to three

45 times by: halogen, C;-C4-alkyl or C1-Cs-alkoxy;

C3-Cg-cycloalkyl;



R4 and R er pbsowagabanay be identical or different): phenyl or

napht hyl, each of which nay be substituted by one 20 or nore of the
foll owi ng radi cal s: hal ogen, cyano, hydroxyl, mer capt o, ami no,
Clerr]-alkyl, Cerr]-haloal kyl, Cerr]qal koxy, d err] - hal oal koxy,

phenoxy, Clerr]-alkylthi.o, NH Clerr ? ar. Cl.errl-al kyl)2 or
phenyl which na ﬁl%%ﬁsd%éfzf‘t ﬁ?'égeos 8?1 le'%d one tot Flrlrll‘;ge tg'gn.elsoﬁ%'to three
times, by hal ogBALOERMEYIEPEY}] RaPkyf1-Casalky o) &nrfe k@&?ﬁ?/?t,’?nyl'
Cerr]-al koxy, Cieta-plkakvaldigxpmegthylene [sdrdyrdieiaepbyhene byicl or
phenyl or napht baényhiwhicar ean dsmeatbatitoged ere itp thtdw times bypositions

by a diregt |inkagsgerd, TeLOYlANG1, ethYf AiroRetBPL, C,etheddiailg group, an
oxygen or sulfur atomor an SgJerr]-, NH or N-al kyl group

C3- C8-cycl oal kyl; 35 a grou 40 err.. where the
nol ecul ar m&%h?lbcf“;aﬁggb?%%pos“’@mwgﬁﬁe REFR glgeﬁhes‘l radllf:gl%t%aer} Sfust be at
| east 60. 45 RESPSRLLYERE CRRI R tHFPeHEIMER RY ic drlgpeR) iGisfargikoxy,

0050/ 48493 C3-Cg-cycloalkyl, phenyl which capgbe substiﬁygg@gﬁgg its part
Clerr]-altoyl , Coeaerto ateeay kines Gyer thilabeynyd~-Ch+aligilngr C;-Cq-alkoxy;

C3~-Cg-cycloalkylcarbonyl;

phenylcarbonyl or naphthylcarbonyl, each of which can be

15 substituted by one or more of the following radicals:
halogen, R!5, C;-Cy-alkyl, C;-Cy4-alkoxy, phenoxy,
dioxomethylene [sic), dioxoethylene [sic] or phenyl which can
be substituted one to three times by: halogen, C;-Cs-alkyl or
C1-C4-alkoxy;

20 Coa
C;-C4~alkylsulfonyl, where each of these radicals can be
substituted one to three times by: halogen, C;-Cs-alkoxy,
phenyl which for its part can be substituted one to three
times by: halogen, C;-C4-~alkyl, C;-Cs-alkoxy or

25 C1~-Cs4-alkylthio;

C3-Cg~cycloalkylsulfonyl;

phenylsulfonyl or naphthylsulfonyl, where each of these

30 radicals can be substituted one to three times by: halogen,
R15, C;-Cs4-alkyl, C;-Cs-alkoxy, dioxomethylene [sic],
dioxoethylene [sic] or phenyl;

R20 hydrogen, C;-Cs-alkyl.
35
R2! hydrogen, C;-Cs-alkyl.

W sulfur or oxygen;

40 The compounds of the present invention provide a novel
therapeutic potential for the treatment of hypertension,
pulmonary hypertension, myocardial infarct, angina pectoris,
arrhythmia, acute/chronic kidney failure, chronic cardiac
insufficiency, renal insufficiency, cerebral vasospasms, cerebral

45 ischemia, subarachnoid hemorrhages, migraine, asthma,
atherosclerosis, endotoxic shock, endotoxin- induced organ
failure, intravascular coagulation, restenosis after angioplasty



possi bl e f o0088¢K84D3t hese radicals to be substituted one or nor e
ti'mes by: hal ogen, hydroxyl, nercapto, carboxyl, am no, cyano,
Cerr]-alkoxy, Cerr]-alkylthio, (err]-hal oal koxy, 5

Clerr]-al kyl carbonyl, C[err]-al koxycargpnyl, Cerr]-cycloal kyl,

N err] - ALl dypddsCoBblhe 2] beniBRSRYOLRE RPSENIIadih, DELMENic and
possi bl e for, al%p ryl ‘radicals.in topn {0 be_subsiituted Q to
Phree 1 ems BYORETUdoR- ROU S L Oek, BOIYIES SFangpertesion iy ws i
d er r ] - hal 0&PRyBEOWYTE O | TEPRRARITAE] ERRPIHya | SHRERBRY, 2gqyt—induced kiane

N(C[ err] - al fpii}ere orpapceeatiti sy galstosointestinalCBle®rsycl oal kyl, it being
possi bl e fsor each of these radicals to be substituted one or nore
times by: hahggehverdBi$nO¥dtthermore pPBY LY @ombahROXMs oFY@AQothelin
cerrl-alkylectheld lalaBiystd b che kSR A'T UGN MyrfliRit] ohabal koxy,
phenyl or na ﬁt yl . each o lch mg e. su stlft%e by. one . c , Or nore
of the Tol | SRPRE-FIRHCIERSLn SYShety TBAPRIGHS Of the rRiptshgiotensin
Rlerr], C[esypraridye repaprnhilddors, ogngiotemsdpril Aniaqonists and

d err] - haltahnkybtergisy cpnuekyinnenaype, (ACE) inhdpatels albreterantmrid |

C err] - hal oglikexnyto pdomibdxiitions of ehdbthelin relkptor AMiGgenistal oy lgheerr],
di oxonet hyl gaemh$a Cl .and ACE ifshids@ekBYl ene [sic] or phenyl which can be
subst |t Ut ed Cen ey eion et AlAfbe BESy DY UM Rar b Ty Bhbi¥knerin
C[err]-haloér?’E ?nv%qstlon Ege r’]qﬁu:;lx‘gg r.-hal.o 0 0

Gerr]-al kyFeRPBtor antagomiste of the’ Epmmils 7 aod bete BIoEkeEs. o 1yl ene
chai n" whith The inventiqn Sugghemnore PREVAIRS WAMPARARYORE afBREPERR LR one or

nmor e receptob\artjagonjists kad the] Eprfulamiloankytiuretidsn whi ch one 30
al kyl ene [simae ghoerptican fhethephaee prbyidey gembihasibhisirof endotheliich as
-[err] reckBtél antagonisfé JH IneNdoBhdld ag@hbesubotdAcesCanfen ablodkene

chain or 35pe a%éio@{ & rey! e A%Jl}ilcggéxs&t o%')n to
whi ch _ %geg%/ ring s tused, suc .Basd.-aél 'IC'C%:.-O]%F-
1,3, 5- t r i ¥hEUDSLRUCRS, AFEs; AHD) TFaMTge) BCIDOALes Rizediqy AUaLOBE VR, oF
1,2, 3, 4- t et FREFAESG RIS ingeproteins, proehse ou-mahsaR ASORLORS! i ne, |t
bei ng possi lsubstenceshorhd@h are piixkeyltor pecifiaeddly dnkibit VBEFsuelease)toad
once tQ thra®ceptor bindimg.by hal ogen, Cerr]-alkyl, Cerr]-al koxy,..

([ err] - hal oahgybbovementioned combinations can be administered

25 simultaneously or sequentially. They can be employed both in a
single pharmaceutical formulation or else in separate
formulations. The application form can also vary, for example,
the endothelin receptor antagonists can be administered orally
and the VEGF inhibitors parenterally.

30 These combination products are particularly suitable for the
treatment and prevention of hypertension and its sequelae, and
for the treatment of cardiac insufficiency.

The good action of the compounds can be shown in the following
experiments: [sic]

35
The invention furthermore provides a structural fragment of the
formula
0 R® R*
40 6 i1 | B
R—C—C—-W—C—C—0
Lol h

45 in which the radicals R!, R4, R5, R6, R7, R® and W are as defined
above.



( err] - hal ogloso/\e8493dr oxyl , carboxyl . The nol ecul ar wei ght of the

groups R13 and R14 taken together 45 nmust be at | east 46.

0050/ 48493 17 R7 and R err] (which
may be identi cal or different): 23hydrogen, (err]-al kyl. 5 R15
Clerr]-al kylg X Sfﬁé:in 0 r

fol | owi ng r%glca$8 éﬁ Q% ¥ra Lr%ﬂé&ikég¥é a8 g&fﬁ%#ﬁﬁ%?err %aﬁ%
N(J err]-al B §890EhgH 5ﬁ¥8€t‘trs|a6‘] agphists. coN(C err] - al kyI)[err] 10
R18 hydrogen; Clerr]-al kyl, C3-C4-al kenyl or C3-C4-al kynyl, where
each of The {heewticadifoatkerrarehprovides tandethehin greqeptert i mes by:

hal ogen, @ aehthgahkste/ conpelisindglsitirbhtourd] efragmbat oaf kdiey fotbula

C3- C8-cycl oal kyl , phenoxy or phenyl, where the abovenenti oned aryl
radicals for their part can be substituted one or nore times, for

exanple one to three tinmes ﬁy H@I oge 4 hydroxyl, R? Clerr]-al kyl,

Cerr]-haloal kyl, Cerr]- oxy or jerr -aIkyItHlv( 20

C3- C8-cycl oal kyl, where eg'EO—OC—tﬂhe-S-e-F-a i~ea n be substi tut ed

one or no¥® tinmes by: Jerr gkyl i5 i1 pheny:t=e{r napht hyl, each of

whi ch can be substituted by on nore of thgafollow ng radicals:

hal ogen, hydroxyl, R15, 25 Cerr]- aI kyI ( err]-al koxycar bonyl ,

cler]-alkogg wnion trreqr%.”kafé o tﬁho’rﬂd' groget i e, [yl 4l ydaﬁéogtm ene
or

[sic] or

exanpl e one ﬁsodﬁﬁi‘g% t"‘}l??é'? b¥°%£}ed§~ Stié ‘?jt Y Ogroup I hhres

15 molecular weight of at least 30 preferab y 40.
The invention furthermore provides

endothelin receptor antagonists comprlslng a structural fragment
20 of the formula .

2
R21 RS R4 R
- " }f\
coew—g—E—o—{
20 p7 5 1 X=

25 R?® R R® R 3

in which the radicals Rl, R2, R3, R4, R5, R7, R8, R20, R2l, W, X, ¥
and Z are as defined in claim 1, covalently linked via a nitrogen
atom to a group which has a molecular weight of at least 58.

30
The invention furthermore provides compounds of the formula Ia
R21R8 R4
b | g Y—<
HN—C—C-W—C—C—o0—

35 [ | e | = Ia

R2° R? R5 R! X—<3
R

in which the radicals R!, R2, R3, R4, R5, R7, R8, R20, R2l, W, X, Y
and Z are as defined in claim 1.

40
Receptor binding studies

Cloned human ET, or ETp receptor-expressing CHO cells were
employed for binding studies.
45



Cl err]-hal cobsgrasspsrr] - al koxy; 30 Rlerr] ([ err]-alkyl carbonyl,

C2- C4- al kenyl car bonyl or C2-C4-al kynyl - carbonyl, where each of

t hese radicals can be substituted one or nore tines by: hal ogen,
Clerr]-al koxy, (err]-cycloal kyl, 24 Pphenoxy or phenyl, where the
abovenenthgqa) gg EgﬁpfﬁiloJc” their part can be substituted one
or nore tlnes 1533 one to three tinmes by hal ogen,

Cerr]-alkyl, err] hal oal kyl , Clerr]-alkoxy or Jerr]-al xlthlo
C err] - cycl Ba® K&Tac 8F HBFr [EECRAEPE-SHRUFSEANY GeddScHPke (GhHPWHe 1R QPIe

subst i t ut edNGReMIX Fapreediume$Ghlyco ClNor.r P138k4A20) with 10pH@bplicaabdnyl or
napht hyl csr befuy , (FeAC habbradurtlescafbbe Linz, NosuhB3-4022)edlbyM ayimtaminer e of

the follow pg;gadinedl $5030- 024),h§b@9@)’h1 Cﬂé%&emlbmr&i@'hoo%/mlq err]-al kyl

Cerr]-halo
C err]-al koX
di oxoet hyl e
times,

exanpl e amoe
Cerr]-halo
Cerr]-alky
one or nore
abovenenti o
three tines
Clerr]-all®o
phenyl sul f o

ngggtomféln Gggégr[s P- r]AQ %2% yI
R s Akt

ted one or nDre
trgmg;nggmgglnlng PBS at 37°C for 5 minutes. This wapgg followed by

neévttdligatipnesitly nediogenandtdwer fedl&kywere collected by
abkytifuga®ibh-at kipoy x gt Cferr]-al kyl thio;

Isulfonyl where each of these radicals can be 5 substituted

Hé%nq? gg g&fé(?agag-g-gk aiilkem&\é’lls we:l;le ués? % gfe the

ted one to
cgycgﬁiqiiéﬁn ef ﬁ c&pk§( of buffgfeg
kyféer CrEr 7] 44| &84 tthies; dlggntegraepérpy %%Rﬂ%ﬁ&PR?I%Iﬁﬁﬁﬂﬂyl

Sphifitem5ioL hyDsT0 fserpinds éeotstantibutbutcarsieg 20). substit ut ed

by one or nore of the follow ng radicals: hal ogen, cyano, R[err]

Cerr]-alky

20

25

30

35

40

45

bin&l &Y Tdesalkoxy, di oxonethyl ene

For the ETp, and BETg receptor binding assay, the membranes were
suspended in incubation buffer (50 mM tris—HCl, pH 7.4 with 5 mM
MnCl,, 40 mg/ml Bacitracin and 0.2% BSA) in a concentration of
50 ng of protein per assay mixture and incubated with 25 pM
[125T]-ET; [sic] (ETa receptor assay) or 25 pM [125I]-ET; [sic]
(ETs receptor assay) at 25°C in the presence and absence of of
test substance. The nonspecific binding was determined with 10-7 M
ET;. After 30 min, filtration through GF/B glass fiber filters
(Whatman, England) in a Skatron cell harvester (Skatron, Lier,
Norway) was carried out to separate free and bound radioligand,
and the filters was 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.

In vivo testing of the ET antagonists:

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

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

The test animals received i.v. injections of the test compounds
(1 ml/kg) 30 min before the ET1 administration. To determine the
ET antagonistic properties, the changes in the blood pressure of



26- 4-02;15:26 ;DREW & NAPIER LLC ;65 5330694 # 2/
Isic], dioxoethylene [sic] or phenyl which can be substituted 15 one to
three ti nesobsolabagan, Clerr]-al kyl, (err]-hal oal kyl,

d err] *al koxy or Cerr]-al kylthio; R20 hydrogen; 20 C err]-alkyl,
where each of these radicals can be nmonosubstituted by: hydroxyl,
mer capt o, carboxyl, am no, Cl ergk-cycl oal kyl, indolyl, phenoxy or
phenyl, whegge tiget animalab&awm&dﬁaaed AW dhadeCalESthélcddi@idl Rainagan be
substituted one to three tines by hal ogen, hydroxyl, 25 irer capt o,
car boxyl , I , ]ng!?p ' o] ; err]-al kylthio.
R21 hydrogg%?L{Iﬁﬁgﬁgﬁglﬁ§1€ﬁé . é?ﬁl%%ﬁrggp'%§§%%§ﬂlség' Particularly
preferred'conPounds of the fornmula |, botg qﬁﬁpure ._enantjqoners and pure
di ast er eoRel'8 1P AFINERFLYR T35 d6PF2EPR PAWiSYus J2RKEPE) (WR: ituents
have the foPPPwify @&Ri REStTeRFed oR2liY| Y1ihoroetRyE, SEPET TS Kyl ,
d err] - al koR9, migfakes] 1a3ERY| t o animals apg npsrhethgrd witicrersthanenked t o
CR[err] as theicmarddurdtery (for measuripycthe Hlood Sresswxgednd s 40 X
ni trogen or jogtlamerein (administrazgen of g lemiethelinZendonteldgen yokre :
CRlerr] wbeeetititerirzed.si c] hydrogen, fluorine or 45 Cerr]-alkyl, or
CRlerr] forns together with CR2 or CR3 einen 5- or 6- menber ed
al kyl ene or palkeny|8R8i0i 8t VAU GlarTRY, PBig endothedblal (B8 dy, one or two
methyl  gr oUR§m; AL SR 18RCHc AindY S m1/kg) SOFHIHGHI3 pg/kg,

administration volume 0.5 ml/kg) is administered intravenously.

15 The blood pressure and heart rate are recorded continuously for
Cf) 30 minutes. The distinct and long-lasting changes in blooed
— pressure are calculated as area under the curve (AUC). To
determine the antagonistic effect of the test substances, the AUC
of the substance-treated animals is compared with the AUC of the
20 control animals.

The compounds according to the invention can be administered
orally or parenterally (subcutaneously, intravenously, -
intramuscularly, intraperitoneally) in a conventional way.

25 Administration can also take place with vapors or sprays through
the nasopharyngeal space.

The dosage depends on the age, condition and weight of the
patient and on the mode of administration. As a rule, the daily
30 dose of active ingredient is about 0.5-50 mg/kg of bodyweight on
(:) oral administration and about 0.1-10 mg/kg of bodyweight on
parenteral administration.

The novel compounds can be used in conventional solid or liquid

35 pharmaceutical forms, eg. as uncoated or (film-)coated tablets,
capsules, powders, granules, suppositories, sclutions, ocintments,
creams or sprays- These are produced in a conventional way. The
active ingredients can for this purpose be processed with
conventional pharmaceutical auxiliaries such as tablet binders,

40 bulking agents, preservatives, 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, Stuttgarxt, 1991). The administration

45 forms obtained in this way normally centain from 0.1 to 90% by
weight of active ingredient.



19 opesopuaBybsne group can be replaced by oxygen or sulfur, such

as -[err]-O, -CH=CH O, -CH(CH err]-0, -Cerr] O, 5 at | east
one of the ring nenbers X, Yor Zis nitrogen R3 trifluoromnethyl,
Cerr]-al kyl, C[err] al koxy, Cerr]- %ylthio, hydr oxynmet hyl , or CR3
I's linked t qg% di cat ed under to give a 5- or 6-nenbered
ring; 10 (f SrgT ?W%lch may be |dent|cal or different):

phenyl or naphthyl, each of which may be substituted by one or nore
of the fol | Bwamele ddi cal s: hal ogen, hydroxyl, 15 Clerr]-al kyl

Clerr] -hal oal kyl , [err]-al koxy, C[err]-haloalkoxy, NH(C err] -al kyl),
N(C[ err] - 8l Kyh)@i-riiBargXy2 BerPyaBkyacetumiiieray be substituted once
to three tinmes by halogen, (err]- aIkyI C[err] hal oal kyl ,

connected t

met hyl ene, é’t‘ﬁ??%??é’e&? added dropyif IE‘hes gj;r(?lfp, —bgp ﬁCSFl%lPr‘Fﬁir 1% om or
an Sgerr]-50NM of THF at -N°glkPhe grigityprerBas stigredr Foryl] guinuges and Rp
a group [1@rthen 5 ml of di-n+vihetyd ambiee namdira arghér of ¢ ko€ groups R err] and

Rlerr] takeR-Réthylmdr@telgé waie aBfed! AMRSt 086. hour, Rh3 angtdde washi ch
may be 'denghﬁéé ¥ §ydf5§r8¥“Qéter and extracted several times with ether.
The collected organic phases were dried over magnesium sulfate
and, after removal of the solvent by distillation, 7 g of an oil
15 were isolated and were immediately employed further.

Cerr]-al koéé%?ﬁ[ﬁ ..mﬁrtlly?ﬁ%xop%oliln& a%d % % 6?8158%‘2/ . SF 1o?g£)€}rpayte % gh are

Example 2:

N, N-di-n-Butyl-2-hydroxyacetamide
20
4 g of N,N-di-n-butyl-2-benzyloxyacetamide were dissolved in
50 ml of ethanol, and a spatula tip of Pd/carbon was added. The
mixture was stirred under a hydrogen atmosphere for 16 hours, and
then the catalyst was filtered off and the solvent was distilled
25 off. 3 g of an oil were isolated and were immediately reacted
further.

Example 3:

30 Methyl 2-hydroxy-3-(N,N-di-n-butylcarbamoylmethoxy)-3,3-diphenyl-
propionate

1.3 g of N,N-di-n-butyl-2-hydroxyacetamide and 1.8 g of methyl
2,3-epoxy-3,3~-diphenylpropionate were dissolved in 30 ml of

35 methylene chloride and, while cooling in ice, a catalytic amount
of p-toluenesulfonic acid was added. The mixture was stirred at
room temperature for 24 hours and then added to sodium
bicarbonate solution, the organic phase was separated off and
dried over magnesium sulfate, and the solvent was distilled off.

40 The residue was purified by chromatography, and 1.4 g of an oil
were isolated and were immediately reacted further.

45



hydrogen, Cp@50/48483l , Clerr]-al kenyl or C3-C5-al kynyl, it being 40

possi ble for each of these radicals to be substituted one or nor e
ti mes by: hal ogen, hydroxyl, carboxyl, am no, d err]-al koxy,
Clerr] - hal oal koxy, Cerr]-cycloal kyl, 27 NH(C[ err] -al kyl),

N(Clerr]-al gyl)LgLrd., phenoxy or phenyl, it being possi ble for said
aryl radicals 1hfurn to be substituted one 45 to three tines by

hal ogen, hydrox&l, C[er%]-alkyl, C%err]-haloalﬁxl, d err]-al koxy,

C[ err] - hal o&rR¥dyoxy=-3- (N, Nrdibuhyicagbpyey Ingthoxy) -3, 3-dighsgy hpuepionic

20 Clagid] - cycl oal kyl , it being possible for each of these radicals
to be substituted one or nore tines by: hal ogen, carboxyl,

Clerr]-al kyly,. 48] 8764 nitheXy2-Koxy-BalRAtldiontylcarbamdiil@@¥hoidj ch can be
substituted 50 Qdiﬁqné,fyl foblffzd Nere>aisso UL IR0 GRI UP WioxBYE !

am no, R15, el 1o A1 %Y soas errcm% X eHEalylt 0

C[err]-haloér yW, s egﬁTrﬁXQﬁ Fga?% 4ﬁﬁ, EP A of§cﬁ?ﬁ%nyl,

C[ err] - hal odefBRyature for jipeurs. Wagrk,¥as thery added fqcHhp[ Bixfure, and

di oxonet QG é&he paneduys phase wal euigelbyedreitlsiethess Premgueahs chhase Was
substi t ut ed aedaefidd with ayfhoeeldrikeachy dad exeract@® rwilthakkiyl

C(ferr] -al koxye@hte, and tﬁbebi\ggﬁ&ﬂhtagéowas dried 8teRmhgiedifhestlsdweqet her

forma C3- Caeabky} SRS GN3eNe il £ vehit by distd193890h O f.lr 'ﬁngfagg}]%l#éh may
be substitut,e 1oge onggnre . .tlges %é err] - %g and in i ch one
al kyl ene [ si*CPLBFEdthNeTs 1mmeqiately) elRiPYRA SRTHRF or sul fur, such as
- (CH2) 3-,1% (CHR2) 4-, -[err] -[err] or R13 and Rjerr]
t oget her foExaaplee¥r]-al kyl ene chain which is 20 closed to a ring and
to which [lacuna] phenyl ring is fused, such as 2, 3-di hydr oi ndol e,

i ndol e, 1, 3-2dilydreimdinydQbepyrimidinyloxy)-3-(N,N-dibutylcarbamoyl-

methoxy)-3,3-diphenylpropionic acid (I-347)

20
560 mg of 2-hydroxy-3-(N,N-dibutylcarbamoylmethoxy)-3,3-
diphenylpropionic acid were introduced into THF, and 63 mg of
lithium amide and, 10 minutes later, 256 mg of
2-methylsulfone-4,6-dimethylpyrimidine [sic] were added. The

25 mixture was stirred at 50°C for 5 hours and then water was added.
The aqueous phase was acidified with citric acid and extracted
with ethyl acetate. The organic phase was dried, the solvent was
distilled off, and the residue was purified by chromatography.
The isolated product was crystallized from ether/n-hexane.

30 _
1H-NMR (200 MHz): 7.30-7.20 ppm (10 H, m), 6.75 (1 H, s), 6.15 (1
H, s), 4.50 (1 H, d), 4.20 (1 H, d), 3.30 (2 H, dd), 2.95 (2 H,
dd) 2.35 (6 H, s), 1.55-1.00 (8 H, m), 0.95 (3 H, tr), 0.80 (3 H,
tr).

35
ESI-MS: M* = 533

Example 6:
40 N~Propyl-N-(2-hydroxyethyl)benzenesulfonamide

At 0°C, 5.16 g (50 mmol) of N-propylethanolamine were introduced
into 70 ml of methylene chloride, and 9.7 g (55 mmol) of
benzenesulfonyl chloride and 7.6 g (75 mmol) of triethylamine

45 were added successively. After 2 hours of stirring at 0°C, the
mixture was allowed to warm to room temperature, stirring was
continued for a further hour and the mixture was then extracted



1, 2, 3, 4-t et oS0/ 4BAA N0l i ne, 1,2, 3, 4-tetrahydroi soqui noline, it
bei ng possible for the phenyl ring in each case to be substituted
one to three tinmes by halogen, (err]-alkyl, 25 d err]-al koxy,

C err]-hal oal koxy, hydroxyl, carboxyl. 2g The groups R err] and R14 taken

toget her mugj;, ﬁoﬁlﬁ%gdxﬁcm%@i{: fcid o5a" B %#tféﬁftly %'371‘4 %ﬂgot'?é 46(&11191‘
o)

b d t I
b )~ al Ky mYCEpEERe -SpREbioh- chut FmapircRang Var, AR vt Meso
fol | owi ng r ddiitgred, Fa EREY( e PP ‘éﬁ%f)mg re ld“*N( ARy E) aFas ) 2,
car boxam de dhgiophtograpddChuer|silicd pel (methylene] chierisip/methagol

Clerr]-al kyli9:uher eiehih 708 haseanr adilcahsclk arasheizabsly tndaeded furtheome to
three tines by: halogen, (err]-al koxy, Cerr]-alkylthio,

Cerr]-cycl Qﬁ{a&% phenoxy or phenyl, where the abovenentioned aryl
radi cal s for I'T part can be substltuted one to three times by:
hal ogen, Clerr]-al kyl or (ferr]-al koxy; C&err] cycl oal kyl ;

0050/ 48493 Methyl 2-hydroxy-3-( (N-propyl-N—bquFnes fon °)ﬁﬁP€ﬁYban be
substi t ut 2l Jude-diphehykropioestey: hal ogen, hydr oxyI R15,
Cerr]-alkyl, ([err]-al koxycarbonyl, d err]-al koxy, di oxonet hyl ene

[sic], di 0><0>et:mgl €86 M1 o2 N- ﬁ'opyl-ﬁﬁ q2Y¥h MMt@lﬁm)Q@n%h'ltth&ﬁlwe to

EPéff]tgrﬁg &H& 7.6 g (gﬁﬂﬂ%yi@ ﬁggﬂyfﬂ k¥|ep3§§1y %OEQBﬁgﬁpﬁproplonate
%%re dissolved in 40 ml of methylene chloride and, with

15 ice-cooling, 0.57 g (3 mmol) of p-toluenesulfonic acid was added.
The reaction mixture was stirred at room temperature for 24 hours
and then diluted with methylene chloride and extracted with 2M
aqueous sodium hydroxide solution, the organic phase was
separated off and dried over sodium sulfate and the solvent was

20 distilled off. The residue (12.0 g of an o0il) was directly
reacted further.

Example 8:

25 2-Hydroxy-3-(2-(N-propyl-N-benzenesulfonylamino)ethoxy)-
3,3-diphenylpropionic acid

6.0 g of methyl
2-hydroxy-3~-(2-(N-propoyl-N-benzenesulfonylamino)-

30 ethoxy)-3,3-diphenylpropionate [sic] (from Example 7) were
dissolved in 70 ml of dioxane and mixed with 36 ml of 1M KOH and
stirred at room temperature overnight. The reaction mixture was
subsequently mixed with water and the aqueous phase was extracted
with ether. The agueous phase was acidified with hydrochloric

35 acid and extracted with ether, the organic phase was dried over
sodium sulfate and the solvent was distilled off. The residue
(3.3 g) was chromatographed over silica gel (methylene
chloride/methanol 9:1), giving 2.6 g of product.

40 m.p.: 144-146°C (from ether)
Example 9:

2-(4-Methyl-6-methoxypyrimidin-2-yloxy)-3~(2-(N-propyl-N-benzene-
45 sulfonylamino)ethoxy)-3,3~-diphenylpropionic acid (I1-2)



R err] ( er opp58/148l493r bonyl , where each of these radicals can be
substituted one to three times by: halogen, Cerr]-al koxy,

C3- C8-cycl oal kyl, phenyl which can be substituted for its part 10 one
to three times by: halogen, Cerr]-alkyy or (err]-al koxy;

C3- C8- cycl O@LEE%%?(?%%O%; of 3irpllBNSheas HORY) Ge aﬁ%&f f arbonyly each
élillg xy

of which can V\(lnlng mmol)
Y,

radi cal s: Slm Q}X}c‘fé’ é:e &° rlfe? 5 k%/%r g:?‘@fﬁ
di oxonet hyl @ﬁeZ[-EY‘&qoxym%i%etwr&?ey sNchengensgah fony} AT °és hoxy) -

substi t ut ed 3pRediphenylpropiopic Hpiclaroyen,digsedvedalkid mdr of

d err] - al koxime2Rylformami€e esrid -salikybduit P forh®o enimach.bé ¢ hese madipal s

Cﬁn ble i of §Uiﬂéxih§1%ﬁ(ioﬁée4i)rﬂi geg-%%ﬁ rﬂtagé?wﬁ%e;leheﬁé}e fgﬂ%yby
peny IC &+<§TBI% %U%L‘ e ulreoverl

hal :

Cg cc):ge(rzlycﬂ)err E S%“ Water hé[' §1 3By éﬂﬁ?e n"é%n %Fgﬁf‘?%ﬁ?fth wher e

each of the§éh86' the rrzftflué’&l'-%g (,%HgaﬁécsHB%%‘F t"{ﬁseéléﬁér@%fi b Ehe | apieqns:

hal ogen, 10 phaseRi&s afjmstidatdk\dd 1Cpeind -kydaechlodioxanist hpheaxtfariteld

di oxoet hyl erdthsethemns mhecbyfanic phde hysrdxied otkersddiamkghlfadbe, thHa21
hydrogen, Cs@fibneldad qistilVéa Se# fa‘ziﬁ She XediRe (#026/Np GRABPLHDAScled! NE

present inv a erap eP ial for the
t r eat ment osi?lh)l?gg? ;eﬁr)le?t(l%e' Qgé/ﬁ-]l ﬁf‘ agﬁhé%& g%fmrryocar dial infarct,
angi na pectoris, arrhyt hm a, acut e/chronl c kidney failure, chronic

cardiac 15 ESIaMBF S+ HEdEnal i nsufficiency, cerebral vasospasns,
cerebral 45 ischem a, subarachnoi d henorrhages, mgraine, asthng,
lH-NMR (270 MHz, CDCl3): 7.70-7.85 ppm (2 H, m); 7.20-7.55 (13 H,
m); 6.25 (1 H, s); 6.15 (1 H, s); 3.9 (3 H, s); 3.50-3.75 (2 H,
m); 3.20-3.50 (2 H, m); 3.00-3.15 (2 H, m); 2.30 (3 H, s);
20 1.35-1.55 (2 H, m); 0.75 (3 H, tr).

Example 10:

Methyl 2-hydroxy-3-(2-benzyloxycarbonylaminoethoxy)-3,3-diphenyl-
25 propionate

9.8 g (50 mmol) of benzyl (2-hydroxyethyl)carbamate and 12.7 g
(50 mmol) of methyl 2,3-epoxy-3,3-diphenylpropionate were
dissolved in 80 ml of methylene chloride and, with ice-cooling,
30 0.95 g (5 mmol) of p-toluenesulfonic acid was added. The reaction
mixture was stirred at room temperature for 24 hours and then
diluted with methylene chloride and extracted with 2M aqueous
sodium hydroxide solution, the organic phase was separated off
and dried over sodium sulfate and the solvent was distilled off.
35 The residue (22.2 g of an o0il) was directly reacted further.

Example 11:

2-Hydroxy-3-(2-benzyloxycarbonylaminoethoxy)-3,3-diphenyl-
40 propionic acid

22.2 g of methyl 2-hydroxy-3-(2-benzyloxycarbonylaminoethoxy)-
3,3-diphenylpropionate (from Example 10) were dissolved in 300 ml
of dioxane, mixed with 148 ml of 1M KOH and stirred at room

45 temperature overnight. The reaction mixture was subsequently
mixed with water and the aqueous phase was extracted with ether.
The aqueous phase was acidified with hydrochloric acid and



at her oscl er oepe/48a83t oxi ¢ shock, endot oxi n- induced organ failure,
I ntravascul ar coagul ation, restenosis after angioplasty 0050/ 48493
22 and bypass operations, benign prostate hyperplasia, ischemc and
I nt oxi cati on- |nduced ki dney failure or @yperten3|on nmet ast asi s and

gr owth of rrgisi rach%/ .'LttH.n?{ C%Plt rgééanl thasgd#geqizjg.e?ngg J % l re

pancreatltls r0|nt rnnr% prOV|des
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conbi nat i onguﬁg h@BEh&Penso ‘?eé‘(‘,"eﬁf“ﬁr fi Q\F[g ohe FESEEPel Y P SAd

i nhibitors Uﬁstwectrléfnpﬁe@n@ﬁﬁl@ﬁm n system Inhibitors of the

reni n-angi ot ensi n systemare renin inhibitors, angiotensin-Il antagonists
and 10 angi ekamsid 1eanverting enzyne (ACE) i nhi bi tors. Preference is

gi ven to conbi nati ons of endothelin recept or antagonists of the formula |

d ACE hi, bi d t. f
endot hol 1 n 2} écée?? inechifol %’%‘gﬁ'ogrﬁ Wrerfﬁé ENE AR IO R 71
The i nvent i BRPPEF I e mOiBREREARTPRLOREFIRT i(Gh536) endothelin  receptor

antagoni sts of the formula | and diuretics. The invention furthernore
provi des 10@oabbnqt { 08 mmblenatdHtlhathiom amiie ((96R ) anere) Euspesded imesof evlnul a |

and subst an@QSdﬂﬁE'&ﬁrﬂibQﬁKmldé D@0t ofo afecYERm{}as Sk ar 18n$iqtsgli Aho1)
Soainat vecR! 2 iyl Rl Ps ﬁa‘{kﬁr&?’ﬁgégrbg aﬁ"iﬂmgﬁgw et o ?C&Z?gm
Subst ances REPEICU% S5afe HPS PEE L % pipetpifrorninite, Gnd
receptor bi f&tREEd at Pne ﬁ‘b’bv@r’n‘}‘ﬁf‘ro?\vs%l4 c%rﬂ? mat P ©4n2 b@e%'nl stered 25

si mul t anddushjfore-seqedshyilabtnethitrypyrimidiaeceipioyeth B6t hli afa single
phar maceut i daetloy idraiamdde orerd Thennaddgdiramide the hixtuteatvasnstirbtedl at

appl i cati onrbghMmémferatsfeVesy 3 iRysexRIPien mlxébewﬂ‘lﬁ%*ﬂel:' nm;eecept or
antagoni sts aé‘g%‘?%f?ﬁ? ea eé:?&a%@h' Jdth eaéi\% h@hé/Ezq:sullQ'?LP z# <
parenterall)é esg ¢ gatldo ar 1q:e for
t he hase was 1scar th aqueous p as was t en a juste
20 pH 1 using hydrochloric acid and extracted with ether. The ::: .
organic phase was dried over sodium sulfate, the solvent was
distilled off and the residue was chromatographed over silica gel
{methylene chloride/methanol 9:1). Yield: 14.0 g of a white foam.

25 !H-NMR (270 MHz, DMSO): 12.0-13.0 ppm (1H, brd); 7.10-7.45 (16 H,
m); 6.95 (1 H, s); 6.20 (1 H, s); 5.0 (2 H, s); 3.80-3.95 (2 H,
m); 3.55-3.70 (2 H, m); 3.20-3.40 (2 H, m); 2.30 (6 H, s).

Example 13:

30
2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(2-aminoethoxy)-3,3-diphenyl-
propionic acid

A solution of 13.1 g (24.2 mmol) of 2-(4,6-dimethylpyrimidin-

35 2-yloxy)-3-(2-benzyloxycarbonylaminoethoxy)-3,3-diphenylpropionic
acid in 200 ml of methanol was hydrogenated with hydrogen
overnight, under atmospheric pressure and at room temperature,
using 800 mg of palladium on activated carbon (10%). The reaction
mixture was diluted with methanol to dissolve precipitated

40 product, filtered and concentrated. Yield: 9.6 g of a white
solid.

1H-NMR (270 MHz, DMSO): 7.10-7.40 ppm (10 H, m); 6.90 (1 H, s);
6.00 (1 H, s); 3.60-3.75 (2 H, m); 2.90-3.00 (2 H, m); 2.25 (6 H,
45 s).



treat ment apdsomead’ on of hypertension and its sequel ae, and for the
treatment of cardiac insufficiency. The good action of the conpounds can
be shown in the follow ng experinments: [sic] 35 The invention
furthernore provides a structural fraggent of the formul a [err]
45 in which_the _rLadM:.aI s [err] and Ware as defined above.

0050/ 48493 Example 14: 23 Such structural fragments are
suitabl e as structural conponents of endot helin receptor antagonists.

The i nventi @r(Rufthimethyd pyrovi digs-2eydoxikt 3 2-dSe ptdimes hoxyhgordrl-s
conpri si ng amdihbyethwset)-3r agdibpheryflprbpibnidandcdd (11-62) err|]
5
A solution of 1.0 g (2.5 mmol) of 2-(4,6-dimethylpyrimidin-2-yl-
oxy)-3-(2-aminoethoxy)-3,3-diphenylpropionic acid in 10 ml of
methylene chloride was successively admixed at room temperature
with 0.35 g (2.7 mmol) of N-ethyldiisopropylamine, 0.03 g
10 (0.2 mmol) of dimethylaminopyridine and 0.54 g (2.7 mmol) of
3,4-dimethoxybenzoyl chloride. The mixture was stirred at room
temperature for 4 days and then diluted with diethyl ether and
extracted with 1M hydrochloric acid and 1M aqueous sodium
hydroxide solution, and the combined alkaline phases were made
15 acidic and extracted with ether. The organic phase was dried over
sodium sulfate, the solvent was distilled off and the residue
(0.9 g) was chromatographed over silica gel (methylene
chloride/methanol 9:1). Yield: 280 mg of a white foam.

20 ESI-MS: 571 (M+H)*

lH-NMR (360 MHz, DMSO): 7.10-7.55 ppm (12 H, m); 7.00 (1 H, d);
6.90 (1 H, s); 6.20 (1 H, s); 3.65-4.00 (2 H, m); 3.80 (3 H, s);
3.75- (3 H, s); 3.45-3.55 (2 H, m); 2.30 (6 H, s).

25
Example 15:

Benzyl (S)-5,5-diphenyl-2-oxo-1,4-dioxane-6-carboxylate

30 38 g (100 mmol) of the benzyl (S)-2-hydroxy-3-methoxy-
3,3-diphenylpropiocnate were added to 9.8 g (130 mmol) of glycolic
acid, and the mixture was stirred with 300 mg of anhydrous
para-toluenesulfonic acid at 70°C on a rotary evaporator under
reduced pressure for 20 minutes. The content of the flask was

35 taken up in dichloromethane, the acid was separated off using
sodium hydrogen sulfate solution, the organic phase was separated
off and dried and the solvent was distilled off. The residue was
recrystallized from ether, and 21 g (54 mmol) of product were
isolated.

40

[alp = +283° at 20°C in ethanol

Example 16:

45 (S)-(1,1-Diphenyl-2-hydroxy-2-benzyloxycarbonylethoxy)acetic acid



i n_which the0050/48433err], W X, Y and Z are as defined above,
covalently linked to a group which has a 15 nol ecul ar wei ght of at |east
30, preferably 40. The invention furthernore provides endot hel i n
receptor antagonists conprising a struqﬁyral fragnent 20 of the formula

RR- - [errlyg g q3\¢h.|;§8ﬁ§r@qgg§' hlgﬁée 1-5-0xB0 £ AS a8 del | ned

in claiml, ovalent omto af u"ﬁ’ Pth has a

nol ecul ar we| FEIN géssf% e ﬁn\‘ﬂen‘? R PEhe¥iidt e provi des
conpounds ofl‘?%émP&F-ﬁﬁf 3l of 1[%r‘?é}°H S°1Phl%|vtq¥et RededdiAfHes [err]W X
Y and Z artemdigutesedthe) mikgine vasi@liluRedepttdr 30i0nuil ngf stateireand
Cl oned hunBmdéiftAadd z&d Britdr dt al- @R pr a6 Jyago€hidie) lagiveard tiRRLANEEs f or
bi ndi ng st udplefse 4as extradt@a044BA9%ther. The ether phase was dried, the
solvent was distilled off and the residue (8.8 g, 21 mmol of an
oil) was directly reacted further.

10 Example 17:

(S)-(1,1-Dipheny1—2-(4,6-dimethylpyrimidin-2-yloxy)-2—benzyloxy-
carbonylethoxy)acetic acid

15 6.6 g (15 mmol) of (S)-(1,1-diphenyl-2-hydroxy~2-benzyloxy-
carbonylethoxy)acetic acid were introduced into 75 ml of DMF, and
1.4 g of NaH (30 mmol, 50% suspension) were added a little at a
time with ice-cooling. 3.6 g (19.5 mmol) of
4,6-dimethyl-2-methylsulfonepyrimidine [sic] were subsequently

20 added and the mixture was stirred for a quarter of an hour and
then warmed to room temperature. After 45 minutes, the reaction
was complete and the reaction solution was poured into 500 ml of
ice~water. The aqueous phase was extracted with ethyl acetate,
the combined organic phases were dried and the solvent was

25 distilled off. The oily residue was stirred with ether/hexane,
and 6.4 g of crystals could be isolated.

Example 18:

30 Benzyl (S)—2-(4,6-dimethylpyrimidin—2-yloxy)—3-(N—methy1—N-
(3-methy1phenyl)carbamoylmethoxy-3,3-diphenylpropionate [sic]

Under protective gas and at -10°C, 512 mg (1 mmol) of
S—(1,1-diphenyl-2-(4,6—dimethylpyrimidin-z—yloxy)-2-benzyloxy-

35 carbonylethoxy)acetic acid were dissolved in 20 ml of
dichloromethane, and 121 mg (1 mmol) of N-(3-methylphenyl)-
N-methylamine, 92 ml (1 mmol) of ethyldiisopropylamine and 191 mg
(1 mmol) of N-(3-dimethylaminopropyl)~N-ethylcarbodiimide were
added successively. After one hour, the reaction mixture was

40 warmed to room temperature and stirred for a further 16 hours.
The mixture was subsequently diluted with dichloromethane to
100 ml and washed with citric acid and water. The organic phase
was dried and the solvent was distilled off. For further
purification, the residue was subjected to flash chromatography

45 (ethyl acetate/cyclohexane 1/1), and 290 mg of product were
isolated and were immediately employed further.



24  Menbr aP@5p7/éB4agAat i on The ETA or ETB receptor-expressing CHO cel | s
were grown in DneM NUT M X F12-nedi um (G bco, No. 21331-020) with 10%
fetal calf 5 serum (PAA Laboratories GrbH, Linz, No. Al15-022), 1 nM

gl ut am ne (G bco No. 25030-024), 103U m penicillin and 100 [err]g/m
streptonyci g g%f% g[S|c_], Sigma No. P-0781). After 48 hours, the cells
were washed wt BS and i ncubat ed vm'th 0 05% trypsi n-contai ni ng PBS at
37[err]C for 5 mnutes. This.was foll by 10 neutrallzatlon wi.t h nmedi um
and the cel |(§)m?e7b4réo1°|l@8ﬁéﬂlwml€léﬂr?ﬂ Prdn (Armefoy e Ng (3-methyrl— he
menbr ane pr epanyt jearbampyloethaxviese3ad]rhanyd propionic@sddnt rati on of 108
cells/m & buffer (50 mMtris[err]HCL [sic] 15 buffer, pH 7.4) and then

di si nt egr at Qdobuzuiﬁ bR%e md(ﬁmqos-dlm 9k iRD&in flzlyiax -3-

seconds/ con t _ > ETA and
ETB recept o?hgﬁ%\ J%;sfg ﬁé&l caﬁl’ g‘e%ﬁé )S X ?%?%gggl nItl ubati on

buffer (50 WH’?%a werSI—FJ?S il °l§h5tf’ m;? |traC| n

and 0. 2% BSAFeFAte (S5 denfRdt? cﬁPa&Pla tip) ‘[felpfi}’(j Yﬁ?s ;ﬂ%eé‘i %rm

m xt ure afdviescabinred windar 2&n FEVmospheps |4t Bydapgen [ Hixc]2 (hEllrJ:\sr éBlﬁathl/C

assay) or 2wapMs@iBskduentIfefi]ltdraidcpbf?Sanidfher ekhykcapdtateawaaydistiilled

25[err] C i nglele PheSRAGAuaNFaRRRARGRAOTI O ethelrPRbxSHDSlaHACE27 THE of

nonspeci fi ccﬁwggé\ﬂg&@&/ﬁ%ddpge{ l dgvth 10[err] M ET[ err]. After 30 mn,
t

filtration oug ass er filters (What man, England) in a
Skatron cell harvester (Skatron Lier, Norway) was carried out to
separ at e ¥ d&land" BAIngtr @fCofPgaFRANSI0 and the filters was washed with
ice-cold tris-HO buffer, pH 7.4 with 0.2% BSA. The radi oactivity

col | ected or}Ht-handzaoeMBzwaw 40-quant phm ed s, Ng) p Pk gnda228p, (EAolsi qui d

scintillatien gwn; &5 (1 H I@)w_—ye;st fstipwof st.be E mntagoni g@s%
Mal e ST ratsg n{;b ?50 i g were anesthetized wt h amobar bi t al |
artifici a,‘ld y venfl e gotom zed and pithed. The

ESI-MS: Mt = 525

The following compounds were prepared in a similar way to the
examples mentioned above

25
Example 20:

2-(4-Methyl-6-methoxy-2-pyrimidinyloxy)-3-(N,N-dibutylcarbamoyl-
methoxy)-3,3-diphenylpropionic acid (I-349)
30
1H-NMR (200 MHz): 7.30~7.20 ppm (10 H, m), 6.25 (1 H, s), 6.00
(1 H, s), 4.50 (1 H, d), 4.25 (1 H, d), 3.95 (3 H, s), 3.30 (2 H,
dd), 2.95 (2 H, dd), 2.25 (3 H, s), 1.55-1.00 (8 H, m), 0.95
(3 H, tr), 0.80 (3 H, tr).
35
ESI-MS: Mt = 549

Example 21:

40 2-(4,6-Dimethyl-2-pyrimidinyloxy)-3-(N-methyl-N~-phenylcarbamoyl-
methoxy)~3,3-diphenylpropionic acid (I-109)

ESI-MS: M* = 511

45 lH-NMR (200 MHz): 7.40-7.20 ppm (15 H, m), 6.80 (1 H, s), 6.15 (1
H, s), 4.15 (1 H, d), 3.8 (1 H, d),3.30 (3 H, s), 2.35 (6 H, s).



carotid art eogoAad8avBe jugul ar vein were cathetized [sic]. 40 In control
animals, intravenous admnistration of 1 [err]g/kg ET1 results in a
distinct rise in blood pressure which persists for a | engt hy peri od.

The test aninmals received i.v. injectipps of the test conpounds 45 (1

m / kg) 30 nkgagéﬁé" the ETI adm nistration. To determ ne the ET

ant agoni sti c properties, the changes in the bl ood pressure of

0050/ 48493 N L. 25 t he test

ani mal s wer @-¢brgRihyd ~SrPatheiese -y r iRt HyeRy) -3n{ Yrethy1-N-phenyl—q 5|
testing of chebanocEdneEnpsy) {3 ahdliphpaylpropicagonasid;(I-111) 5 Mal e

nor not ensisve rats (Sprague Dawl ey, Janvier) weighing 250-350 g are
pr_etrleat ed @ﬁaﬁﬁﬂt/h(‘ﬁ'to_fohnﬁg?; E?e.slto-sllébétﬁﬁ&%%-s H, m), 6.t3%0(|i‘ ﬁpt;ﬁ? |6%©r(1zpe
ani mal s are_an urgthan n e gar ry or
measuri ng t fé g?boﬁ'éofggsﬁnfe )’an3dt8{ah«§g & ds)' 31739{1][ a*?' éi'ng(%dnﬁ\i&gt ration
of big endotRel £ n?&ridotief? n 1) are 10 catheterized. - After
a stabilization period, big endothelin (20 [err]g/Kkg,

adm ni st rl&x ES@-M9! Me=05%7 m / kg) or ET1 (0.3 [err]g/kg,

adm nistration volune 0.5 m/kg) is adm nistered intravenously. 15
The bl ood prgaagi& And heart rate are recorded continuously for 30 mnutes.
The distinct and | ong-1asting changes in bl ood pressure are

cal cul ated as area under .the curve . (AUC) . To deternine the
ant agoni st i ¢-éf7 8! éi?ﬂézTB%E{Q$9&§V;§%%EC3TQ?§°ﬁ£K?'(lfa'%'4'5?tﬁqﬂ¥dr°‘
subst ancel’k reageinakinmg-y 1) sthefipade d - PhenHerapEoRic tagdd (I-3020 control
ani mal s. The conpounds according to the invention can be
adm ni st er edg-NMR (200 MHz): 7.40-7.10 ppm (14 H, m), 6.60 (1 H, s), 6.05 (1

H, s), 4.75-4.25 (4 H, m), 3.85 (1 H, m), 3.50-3.25 (1 H, m),

3.00-2.75 (2 H, m), 2.25 (3 H, s), 2.10 (3 H, s).

20
ESI-MS: M* = 537

Example 24:

25 2-(4-Methyl-6-methoxy-2-pyrimidinyloxy)-3-(2-oxo-2-(1,2,3,4~-tetra-
hydroisoquinolin-2-yl)ethoxy)-3,3-diphenylpropionic acid (I-309)

lH-NMR (200 MHz): 7.40-7.10 ppm (14 H, m), 6.20 (1 H, s), 6.00 (1
H, s), 4.75-4.25 (4 H, m), 3.85 (1 H, m), 3.75 (3 H, s), 3.40 (1
30 H, m), 3.00-2.75 (2 H, m), 2.10 (3 H, s).

ESI-MS: Mt = 553

Example 25:

35
2-(4,6-Dimethyl-2-pyrimidinyloxy)-3-(N-ethoxymethylene-N-(2,6~
diethylphenyl)carbamoylmethoxy)-3,3-diphenylpropionic [sic] acid
(I-325)

40 lH-NMR (200 MHz): 7.40-7.10 ppm (13 H, m), 6.75 (1 H, s), 6.15 (1
H, s), 5.10 (1 H, d), 4.90 (1 H, d), 4.00~-3.70 (4 H, m),
2.70-2.30 (4 H, m), 2.40 (6 H, s), 1.25 (6 H, m), 1.10 (3 H, tr).

ESI-MS: M* = 611.
45



orally or pogesoesgsdy (subcutaneously, intravenously

intranmuscul arly, intraperitoneally) in a conventional way. 25

Adm ni stration can also take place with vapors or sprays through

t he nasopharyngeal space. Thggdosage depends on the age,

condi tion anEg wei.ght, of the patient and on the node of

adni ni stration PAS §°fule, the daily 30 dose of active ingredient is
about 0.5-50 no/kg of bodywei ght on oral adm nistration and about
0. 1-10 ny/ kg2 of4 Sodinetnt-2owyrimidinyloxy) edr ¥ ot sopFepH L s¥ TR YR -

The novel covgthamy lrethdxy )uSed-diphenpigrbpboric saiidd (8271 qui d 35
phar maceut gcal fornms, eg. as uncoated or (film)coated tablets,

capsul es, POy gk, ;E%@rmiz%%, 7S90PPSId Yolme 15 P! Wy, 08570 Of NHERYS. 6.10 (1
Ccreans or spyays.

hese, ar.e pr.odyc n nv. ona -
active ingre f €ht’s égg fgr}?’t Mg gﬂggoge ngggfo%'enésds 3\%&'\{\%}/' 2% (6 H,
convent i onal ShharidcéBtFecdh -auxi | i aries such as tabl et binders, 40

bul ki ng agents, preservatives, tablet disintegrants, flow
regul at or 30 psmaMd:cMZer 539%etti ng agents, di spersants,

enul sifiers, solvents, rel ease-slow ng agents, antioxidants and/ or
propel I ant ggsgs,jChy.H Sucker et al.: Pharmazeutische
Technol ogi e, Thi-eme- Ver | ag, Stuttgart, 1991). The adm nistration 45

forns obtained in this wa norrrallg,_contain fromO0.1to 90%b

wel ght of _aceT (b G RgPetiEln2-Pyrinid jupkygy £ds (N-nethoxynethylere-N- (2, 6-

26  Synt RBsditizopnepyéphenylncaypprmoylmetfoxy)-3,3-diphenylpropionic [sic]

N, N- di - n- But gti®-(3e33¢h oxyacet am de 3 g of N-nethyl norpholine and 4 g of
i sobutyl chlorofornmate were successi vel y added dropwi se to 5 g of

2-benzyl oxyaggeivg 45b6 Mek): 7.40-7.10 ppm (13 H, m), 6.75 (1 H, s), 6.15 (1
H, s), 5.10 (1 H, d), 4.90 (1 H, d), 4.10 (1 H, d), 3.75 (1l H,
20 d), 3.50 (3 H, s), 3.30 (1 H, m), 2.9 (1 H, m), 2.30 (6 H, s),
1.20 (9 H, m), 0.6 (3 H, d).
ESI-MS: Mt = 625.
25 Example 28:

2-(4,6-Dimethylpyrimidin~-2-yloxy)-3-(2-(N-propyl-N-benzene-
sulfonylamino)ethoxy)-3,3-diphenylpropionic acid (II-48)

30 ESI-MS: 590 (M+H)*
1H-NMR (270 MHz, CDCls): 7.75-7.85 ppm (2 H, m); 7.20-7.55 (13 H,
m); 6.70 (1 H, s); 6.25 (1 H, s); 3.55-3.75 (2 H, m); 3.20-3.50
(2 H, m); 3.00-3.15 (2 H, m); 2.35 (6 H, s); 1.35-1.50 (2 H, m);
35 0.75 (3 H, tr).

Example 29:

2-(4,6-Dimethylpyrimidin-2-yloxy)~-3-(2~(N-butyl-N-benzene-
40 sulfonylamino)ethoxy)-3,3-diphenylpropionic acid (II-20)

ESI-MS: 604 (M+H)*

45



50 mM of THbosb/48Qpbgrr]C. The m xture was stirred for 10 m nutes and 10
then 5 ml of di-n-butylanine and a further 3 g of N- et hyl nor phol i ne were
added. After one hour, the m xture vvas added to 500 m of water and
extracted several tinmes with ether. ge col lected or ganl c phases were

dried over [ syl.f at er ean f

distillati onrirﬁl (lé?oawioi Ic'eDf% s\lé(ri{a -‘lasfstgl @ \/\nggl S%dl at’ r‘Q’FL’ leerrplil ‘oyed
further. ™EGn d8, 8)7 g 40%i(1n HBuﬁ)y;l 3229yar6§< 4c§t'aﬁ’1)de g of
N, N- di - n- but(@| E2- Ib)e?niyﬁéx&écfé;t @iidd -derk- s(@oﬁve’d)i it-10-303¢1 (bfﬂleﬁﬂﬂanol
and a spatuba7si (3 ¢f, Rahcar bon was added. The m xture was stirred under
a hydrogemn at nosphere for 16 hours, and then the catalyst was filtered
of f and theE§Q+ ghtzgras distilled 25 off. 3 g of an oil were isolated and
were inmedi ately reacted further. Exanple 3: 30 Met hyl

2- hydr oxy-3- (N, N-di - n-but yl car banoyl net hoxy) - 3, 3-di phenyl - Proplonate
1.3 g of N, R - ?rQﬁHSﬁhyipﬁﬁkm eYéﬂ¥¥&r &-{4gm tQﬂ“YPBFH¥

2, 3- epoxy- SCsrmmbeﬂnl}dt;hpamohai-eiM%Ywmlm paidIW370f 35 net hyl ene
chIorideJmnd while cooling inice, a catalytic anmount of

p- t ol uenesuhfoge amodmwaﬁ m?kdﬁd 9he :%t(lﬁiﬁ Wass @17 r1roeql1§ttH, m) ,0@T90

t enperature flogI 2S hqurg$ gg g'n %dq iOHS%qI Um 55 |cﬁar gznageloso(flutﬂl on,
the organic epar at ‘dri‘éd over rragne {um sul Yat é,
and the sol \95 @ z‘t dﬁa *residue was purified by
chronatography, and 1.4 of an oil mere isolated and were i medi ately
reacted fifr E8&rMS: M* &5527

Example 31:

2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-phenylcarbamoylmethoxy)-
20 3,3-diphenylpropionic acid (I-19)

1H-NMR (200 MHz, DMSO): 9.90 ppm (NH), 7.70-7.20 (14 H, m), 7.10
(1 H, tr), 6.80 (1 H, s), 6.20 (1 H, s), 4.30 (1 H, d), 4.20
(1 H, d), 2.30 (6 H, s).
25
ESI-MS: M* = 497

Example 32:

30 2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-(4-methylphenyl)-
carbamoylmethoxy)-3,3-diphenylpropionic acid (I-28)

1H-NMR (200 MHz, DMSO): 9.80 ppm (NH), 7.50-7.20 (12 H, m), 7.10
(2 H, d4), 6.80 (1 H, s8), 6.10 (1 H, s), 4.25 (1 H, d), 4.05 (1 H,
35 d), 2.30 (6 H, s), 2.20 (3 H, s).

ESI-MS: Mt = 511

Example 33:

40
2~(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-butyl-N-phenylcarbamoyl-
methoxy)-3,3-diphenylpropionic acid (I-~190)

l1H-NMR (200 MHz): 7.25-7.10 ppm (15 H, m), 6.70 (1 H, s), 6.10 (1
45 H, s), 4.20 (1 H, d), 3.7 (2 H, m), 2.25 (6 H, s), 1.5-1.1 (4 h,
m), 0.8 (3 H, tr). '



0050/ 48493 0050/48493 27 Exanpl e 4:

2- Hydr oxy- 3- (N, N- di but yl car banoyl met hoxy) - 3, 3- di phenyl pr opi oni ¢ aci d

1.42 g of methyl 2-hydroxy-3-(N, N-di butyl carbanoyl net hoxy) -

3, 3- diphenylpropionate were dissolved gp 10 m of di oxane and 4.8 m of

IN sodlun1hxgg g e%solg%Hon and stirred at room tenperature for 3 hours.
then “adde

Wat er was e mxture, and 10 the aqueous phase was extracted
with ether. The aqueous phase was acidified with hydrochloric acid and
extracted vuﬂﬂ@m@ﬂﬁy$4‘ acetate, and the organi c phase was dried over
magnesi um sul f at e. After renoval of the solvent by distillation, 1.1 g

of oil were 2-(4|, 6imkbenk1pReiniGR-1-FubLh R3el(Y-6xp Dy @] 7-aihdiEoxyld
Exanple 5. 4, 2 3, ﬁét@eltaﬂya&mgogu%nw_dl.gyi&eﬁ@xy%-éNsbhfgmwbeaﬁb&wI -
met hoxy) - 3, 3- henylproplonlc acid 560 ng of

2- hydr oxy- 3- dN—dlbutylcarbarmylnethoxy) 3 3- di phenyl propionic acid
were introduced into THF, and 63 ng of lithiumam de and, 10 m nutes

| ater, 256 rHPIogMS: M?'ﬂé@ﬁylsulfone 4, 6-di net hyl pyri m di ne [SIC] wer e
added. Th®025 m xture was stirred at 50[err]C for 5 hours and then water
was added. m.plheilaguesre phase was acidified with citric acid and

extracted with ethyl acetate. The organi c phase was dried, the sol vent
was dlstL# g gfés.and the residue was purified by chronatography.
The isol ate duc Was crystallized from ether/n-hexane. 30 1H NWVR

(200 MHz): 730720 ppm (10 H, ), 6.75 (1 H, s), 6.15 (1 H s), 4.50

(1 H d), 15.%ﬁ14@§-q4meuyzleyr3mnqu +ylawy) 32(95062‘3+(4 4-damethys- (6 H, s),

1.55-1. 00 (8 12,3n8-tétBahyddolilsogquinolin3@-§3)éthoxy)-3) 3-diphenylpropionic
acid

ESI-MS: M* = 565
20
m.p.: 185-187°C

Example 36:

25 (S)-2-(4,6-Dimethylpyrimidin-2-yloxy)~3~(N-(3-methylphenyl)~
carbamoylmethoxy)-3,3-diphenylpropionic acid

1H-NMR (200 MHz): 9.10 ppm (NH), 7.50~7.25 (12 H, m), 7.10 (1 H,
tr), 6.80 (1 H, d4), 6.60 (1 H, s), 6.20 (1 H, s), 4.10 (1 H, 4),
30 3.80 (1 H, d), 2.30 (6 H, s), 2.25 (3 H, s).

ESI-MS: M* = 511

Example 37:

35
2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-methyl-N~(2-naphth-2-yl-
ethyl)carbamoylmethoxy)-3,3-diphenylpropionic acid

1§-NMR (200 MHz): 8.20 ppm (1 H, m), 7.90-7.70 (3 H, m), 7.50-7.15

40 (14 B, m), 6.60/6.65 (1 H, s, rotamers), 6.20/6.15 (1 H, s,
rotamers), 4.50 (1 H, d, rotamers), 4.25 (1 H, d, rotamers), 3.9
(1 H m), 3.50-3.20 (3 H, m), 3.05/2.70 (3 H, s, rotamers)
2.30/2.25 (6 H, s, rotamers).

45 ESI-MS: M* = 589



35 ESI - MBO5DY484933 Exanple 6: 40

N- Propyl - N- ( 2- hydr oxyet hyl ) benzenesul f onam de At Oferr]C, 5.16 g (50
mol ) of N propyl et hanol am ne were introduced into 70 m of nethylene
chloride, and 9.7 g (55 mvl) of beygenesul fonyl chloride and 7.6 g (75
mol ) of tri g%}ﬂé gane 45 wer e added successively. After 2 hours of
stirring at f t he m xture was allowed to warmto room

tenperature, stirring was continued for .a further hour and the m xture
was then exgrhft@Pimethylpysipifingd-yloxy)-3-(N-methyl-N-(2-(4-methoxy- g

wi th 1M hydpbehybyhurydd carbanpwlmesbgrent 3 A3 ~Wiiphenwl prariondcsacidim
hydr oxi de ssol uti on. The organi ¢ phase was dried over Na2SO4, filtered,

concent r at edy gk t(beorﬁﬁﬂiilﬂ%ouesoslum(lﬁ )Q) 6 VE5s6. s@hwnmt egr,aghes fwer
silica gel ia”e h }%&-Q -Qiero@a'f'ﬁ)l Sn;Lglrazamgi‘ﬂ 3 ésf'(g @S @n oi

whi ch was dif cf %z) @zgﬁe%lf% ?f'lleg%)no%é?h@ ’t V! rotamers),

2- hydr oxy- 3XP22%
3, 3-di phenyPp#8pf ‘E)rﬁart éf r°t?“%"%)'( 07Anbi30 42 H, m), 0.70-0.60 (3 H, m,

N- pr opyl -4Q cethpersixyet hyl ) benzenesul fonam de and 7.6 g (30 nmol) of
met hyl 2, 3- epoxy- 3, 3-di phenyl propi onat e were dissolved in 40 m of

met hyl ene chkeLige pnd, syt h 15 ice-cooling, 0.57 g (3 mml) of

p-t ol uenesul foni ¢ acid was added. The reaction mxture was stirred at
roomterrperg:ture f oy, 24 hours and then diluted with nethyl ene chloride
and ext ract &P aqueous sodi um hydroxi de sol ution, the organic
phase wast® separated off and dried over sodiumsulfate and t he sol vent
was 2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-methyl-N-(2-isopropyl-

2-(3,4-dimethoxyphenyl)-3-methylbutyl)carbamoylmethoxy)-
3,3-diphenylpropionic acid

20 lH-NMR (200 MHz): 7.30-7.20 (10 H, m), 6.95-6.60 (4 H, m), 6.20 (1
H, s), 4.40 (2 H, m), 4.05 (1 H, d) 3.85 (7 H, m), 2.5 (3 H, s),
2.3 (6 H, s), 2.30-2.20 (2 H, m), 1.00-0.70 (12 H).

ESI-MS: M* = 683
25
Example 40:

(S)-2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-methyl-N-benzyl-
carbamoylmethoxy)-3,3-diphenylpropionic acid

30
IH-NMR (200 MHz): 7.30-7.10 ppm (15 H, m), 6.75 (1 H, s), 6.20 (1
H, s), 4.75-4.20 (4 H, m, rotamers), 3.00/2.60 (3 H, s,
rotamers), 2.35/2.30 (6 H, s, rotamers).

35 ESI-MS: M+ = 525
Example 41:

2-(4,6-Dimethylpyrimidin-2-yloxy)-3~(N~(2,6-diethylphenyl)~
40 carbamoylmethoxy)-3,3-diphenylpropionic acid (I-82)

1H-NMR (200 MHz): 8.30 ppm (NH), 7.50-7.00 (13 H, m), 6.75 (1 H,
s), 6.25 (1 H, s), 4.25 (1 H, d), 3.90 (1 H, d), 2.60 (4 H, q),
2.30 (6 H, s), 1.20 (6 H, tr).

45
ESI-MS: M* = 533



20 distill edopb¥48388 residue (12.0 g of an oil) was directly react ed
further. Exanple 8: 25
2- Hydr oxy- 3- (2- (N- propyl - N-benzenesul f onyl am no) et hoxy) -

3,.3-di phenyl propionic acid 6.0 g 0fg net hyl
2- hydr oxy- BE{'igﬁpéul% RLQPOY! - N-benzenesul fonyl ami no) - 30
et hoxy) - 3, 3-di phenyl propi onate [sic] (from Exanple 7) were di ssolved in

70 m of dioxane and m xed with 36 m_of 1M KOH and stirred at room

t enper at ur e2oldrGridifethy iy rigudirod -y odiré -Wis ( 4 -chdegophernt  Grrvarediwi t h

wat er and t metlopieeds 3pibshenylpropionit edid (#+4H) et her. The aqueous phase

was aci di6ied with hydrochloric 35 acid and extracted with ether, the

grg?nilc ghaﬁﬁ-ﬂm@hédbbeﬁ%ﬂvﬁrlo.&%Sgﬂﬁgmrﬁl;' bﬁw ana,t a@ﬁsvg)lym.lwlﬂz B

istilled off. resi.du . 310 S r gphe e i¢a ge
b S5 et ha o 1 g 28 Bt gof gy satortt B0 p.

(et hyl ene rj fret Wanol™ 9 giVing product

144-146[ err 7S f?%rﬂ'etsl)uer) Exanpl e 9:

2- (4- Met hyl - 6- nmet hoxypyri m di n-2-yl oxy) - 3- (2- ( N- propyl - N- benzene- 45

sul fonyl & R8I e$oM)) =353 di phenyl propionic acid (I1-2) 0050/ 48493

29 135 ng (5.6 mmol ) of lithiumamde (95% were suspended in 5 n of
di met hyl f or gRghgiee 430l ed to O[err]C, adm xed with 0.9 g (1.9 nmol) of

2- hydr oxy- 3- (2-( N- propoyl - N- benzenesul f onyl am no) et hoxy) -

3, 3-di phenyl propi Qni ¢ ic].acj.d, .dissolved in 4 m_ qof di pet hyl f or mam de
and stirred?af EO‘%'&‘F}"’&WB@’ %’b“*ﬁ“ﬁ?f@i‘fb’éy’g'e?(‘é%mml)’h“p “Y{rgarryamyl‘

2- met hy| 481 PeRBexY TSRy A iBheRtiREPPp9RIFidAife [sic] were then

1H-NMR (200 MHz): 7.50-7.10 ppm (15 H, m), 6.80 (1 H, s), 6.10 (1
H, s), 4.20 (1 H, d), 3.30 (1 H, s), 2.70 (4 H, q), 1.20 (6 H,
tr).
20 .
ESI-MS: M* = 539

Example 44:

25 2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N=-(3-methoxyphenyl)-
carbamoylmethoxy)-3, 3-diphenylpropionic acid

1H-NMR (200 MHz): 9.80 ppm (NH), 7.50-7.10 (13 H, m), 6.75 (1 H,
s), 6.60 (1 H, dtr), 6.20 (1 H, s), 4.10 (1 H, d), 3.80 (1 H, d),
30 3.75 (3 H, s), 2.30 (6 H, s).

ESI-MS: Mt = 527
Example 45:
35
(S)-2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-benzylcarbamoyl-
methoxy)-3,3-diphenylpropionic acid
lH-NMR (200 MHz): 7.50-7.10 ppm (15 H, m), 6.75 (1 H, s), 6.20 (1
40 H, s), 4.45 (1 H, dd), 4.40 (1 H, dd), 4.10 (1 H, d), 3.90 (1 H,
d), 2.40 (6 H, s).
ESI-MS: M* = 511

45



added and t lop50448493 was stirred at roomtenperature overni ght and t hen
m xed with water. The aqueous phase was extracted with et her, the

resul ti ng organi c phase was di scarded and the aqueous 10 phase was adj usted
to pH 1 using hydrochloric acid and exppact ed wi th ether. The organic
phase was dr%)‘%ﬂ?gge gsodiumsul fate, the solvent was distilled off and

t he residue : Was triturated in ether/heptane. Yield: 0990f a
white solid. 15 ESI-Ms: 606 (l\/HrI—I)[err}a 1H NMR (270 MHz, CDCIlgerr
7.70-7.85 pphf)2-Kki - yDimethylpysinydip- -Yloxxhr)-3-6NzEﬁ‘eliYhN-s()‘*'mSt @XY1 H,

S): 3.9 (3 Hersyl)GaBoamdyifetBosy) -3, InipBenlgopdopdc Hiciy ;3. 00- 3. 15 (2
H m; 2.3 (3 H s); 20 1.35-1.55 (2 H, m; 0.75 (3 H, tr). Exanpl e
10: Vet hy_ngrh ﬁdcpwr (2 HRMZ M0 ﬁéﬁarmwl &yl neethopgy b, 3m3- di phenyl -

25 propi Onag%)tamefg 16,8 1”HD'% agx (2L ezsygwl hCaLBanRL & and

(]ZI-IZSZO?VGd i P80 rH3 Bt ?T)e'tﬁyl 862 %I@?)ﬁée an’6° %he(%%)‘: (F:)é gw%:?e(ge%e(FgS g

(5 mmol) of FRtagesighesul foni c aci d was added. The reaction m xture was
stirred atoroomtenperature for 24 hours and then diluted with nethyl ene
chl ori de ancesxxMsacied= \gssh 2M aqueous sodi um hydr oxi de sol ution, the
organi ¢ phase was separated off and dried over sodiumsulfate and the
sol vent vvas% %)lllggl off. 35 The residue (22.2 g of an oil) was directly
reacted furt Exanpl e 11:

2- Hydr oxy- 3- ( 2- benzyl oxycar bonyl am noet hoxy) phenyl - 40 propionic
acid 2@ 68 )y 201 4 ne t Piime thYR pHFE b‘!&’ydlsl'(zzylé@ﬁfém%%%ﬁﬁﬁxﬂ'é?ﬁ%érhoxy)

3, 3- di phenyl| qgaripmoganet Kdxyom3ER adiprenylprapienitt ssddved in 300 ni of
di oxane, mxed with 148 m of 1M KOH and stirred at room 45 tenperature

overni ght. ThenuRa¢h6®MHE) XtW?oﬂ"ﬁSzo'S'ﬁ?ﬁeﬂP?rﬁ'h), eMyedh W,t Bywag e5o qnd
the aqueous phase wag exiragted Wi & RETn rotamers), 3.70/3.30/3.00 (2
20 H, m, rotamers), 2.35/2.30 (6 H, s, rotamers), 1.10/1.00 (3 H,
tr, rotamers). :

ESI-MS: M‘ = 539
25 Example 48:

(S)-2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-methyl-N-(2,6-di~
chlorobenzyl)carbamoylmethoxy)~3,3-diphenylpropionic acid

30 ESI-MS: M* = 593
m.p.: 105-110°C

Example 49:

35
2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(N-methyl-N-(2-phenylethyl)-
carbamoylmethoxy)-3, 3~-diphenylpropionic acid

l1H-NMR (200 MHz): 7.50-7.20 ppm (14 H, m), 6.75 (1 H, m), 6.70
40 (1 H, s, rotamers), 6.15/6.10 (1 H, s, rotamers), 4.50-4.00 (2 H,
d, rotamers), 3.70 (1 H, m), 3.50 (1 H, m), 3.20/2.70 (5 H, m,

rotamers), 2.35/2.30 (6 H, s, rotamers).

ESI-MS: Mt = 539
45



The aqueousophageswmas acidified with hydrochloric acid and 0050/ 48493
30 extracted with ether, the organi c phase was dried over sodium

sulfate and the solvent was distilled off. The residue (17.5 Q) was
directly used further. 5 Exanple 12: 43

2- (4, 6-Di neg %'XIL gi.di n-2-yl oxy) - 3- (2- benzyl oxycar bonyl am no-

et hoxy) - 3, 3- p‘ﬂ%nyl propionic acid (11-32) 10 2.5 g (103 nmol) of Iithi um

am de (95% were suspended in 6Q m of di_net hyl forna mde cooI ed to
Olerr]C, adArkbPRimetrslpyyinidinndoyioxy)ss- (N-methyl-N-(2-{3,4-dimeth-
2- hydr oxy- 3okgplrnyiliethy t hearhaporkingbrerioxg) 33d ipkpmterppionigragiidoni ¢

acid, dissolved in 60 m of dinethylformmde, and stirred at O[err]C for

30 mn. 8. 34114-&«»(1144260%9 of, 58= ﬁEwﬁi 20 H, m), 6.80-6. 70 (3 H, m

sul f one- 4- rrg oxypé/d|4m0(3| n§ S|“g’] %f 75 geth ’yI or mam de
were then a ded éﬁéfﬁa stirre at &E ture for 3
days and t hERTHT R mgt (5¢ﬁe o, ?ﬁﬁ&&ﬁé’phﬁs g 'ct%d with
ether, the FeE¥r®YsHg or ganic phase was di scarded and the agueous phase

was thenlddjusted to 20 pH 1 using hydrochloric acid and extracted with
et her. The rEsiamgam*c=phase was dried over sodiumsulfate, the solvent was
distilled off and the residue was chromat ographed over silica gel

(et hyl ene net hanol 9:1). Yield: 14.0 g of a white foam 25
1H NVR 270%%k§£i%§%§3 12. 0- 13 0 m (1H, brd 7.10-7. 45 16 H ;
pp

6.95 (1 H, s): 6.20 (1 H_ s): H s): 3.80-3,95 (2 H
3. 55- 3. 73:5( 2~ 14+ %Dl@tmisywxdznﬁ 'H’}GXBQ)":-?O'(@G(H4'5‘31meth°xEt%FPﬁﬂYé-l3 30
2- (4, 6- Di methpepyyIanidion e2hgxyohad), 33dipheny Iroophorid - 818 diIpREdy| -

lH-NMR (200 MHz): 7.30-7.00 ppm (10 H, m), 7.00-6.80 (3 H, m),
6.60 (1 H, s), 6.20 (1 H, s), 3.90 (6 H, s), 3.90-3.50 (4 H, m),
20 3.10 (3 H, s), 2.30 (6 H, s). .

ESI-MS: Mt = 585

Example 52:

25
2~(4,6-Dimethylpyrimidin-2-yloxy)~3-(2~(2,6-dimethoxybenzoyl-
N-methylamino)ethoxy)-3, 3-diphenylpropionic acid (II-88)

lH-NMR (200 MHz): 7.50-7.00 ppm (10 H, m), 6.70~6.40 (4 H, m),

30 6.30/6.20 (1 H, s, rotamers), 4.10-3.30 (4 H, m),
3.80/3.75/3.65/3.60 (6 H, s, rotamers), 3.10/2.80 (3 H, s),
2.35/2.30 (6 H, s).

ESI-MS: M* = 585
35
Example 53:

2-(4,6~-Dimethylpyrimidin-2-yloxy)~3-(2-(3,4~-dichlorobenzoyl~
amino)ethoxy)-3, 3-diphenylpropionic acid (II-115)

40
ESI-MS: 580 (M+H)*

lH-NMR (270 MHz, DMSO): 12.0-13.0 ppm (1 H, brd); 8.80 (1 H, t);
7.15-7.65 (13 H, m); 6.95 (1 H, s); 6.20 (1 H, s); 3.85 (1 H, m);
45 3.65-3.80 (1 H, m); 3.45-3.60 (2 H, m); 2.30 (6 H, s).



propi oni ¢ adio$0/48483o0l ution of 13.1 g (24.2 mmol) of

2- (4, 6-di methyl pyrimdin- 35

2-yl oxy) - 3- (2- benzyl oxycar bonyl am noet hoxy) - 3, 3- di phenyl pr opi oni c acid
in.200 mM of methanol was hydrogenat edgpi t h hydrogen over ni ght, under

at nospheri c(?gtraﬁgggrﬁ:and at room tenperature, using 800 ng of palladium
on activate on (10% . The reaction m xture was diluted with

met hanol to dissolve precipitated 40 product, filtered and concentrat ed.
Yield: 9.6 ¢gdfr §-Riretdylpysypidin-2-y [’éﬂ‘]:ﬁ-(@mﬁ (§7@1W°XBHBEX°Y 10-7. 40
ppm (10 H, reming)ethqgxly)H3,3ydiphenylpgopionic Acid3 (8D-822% (2 H, m);
2.90-3.00§2 H, m; 2.25 (6 H 45 s). 0050/ 48493

31  Exanpl eskdms: 572 (M+H)*
2- (4, 6-Di net hyl pyri m di n-2-yl oxy) - 3-(2- (3, 4-di msthoxybenzoyl

am no) et hoxy, | p ni g l1- 62 sql n, Of g
(2.5 mol) o%'l QM%E%JW%M %ﬁlmdﬁ g%(ﬁ ZH’ m),9%? (163
oxy) - 3- ( 2- amrio&t Bdx(H B3 $)di HhhyilpFepidhi & 3a50|(d Hn 40 f-28f (1 Betdhl ene
chl ori de ¥&s3 wcéesgl(ﬂelfy adim Xe’P A6 Hoo® t ehder dbuBe s)wmith 0.35 g (2.7
mmol ) of N-ethyldiisopropylamne, 0.03 g 10 (0.2 mml) of .

di met hyl am neawphdi $¥: and 0.54 g (2.7 nmol) of 3, 4- di et hoxybenzoyl

chl oride. The m xture vvas stirred at room terrperature for 4 days and

then dilute let ether an cte 1Mh hl ori.c acid
and 1M aque%g‘légag gﬁ?’&‘i’l’cfé%sé'llﬂf‘?g g éfhgz cm%g‘agg?ﬂﬁﬂ%e
phases wet® AL ) eEhOXY ki3 3aAEPRSAYIRECREONI ¢ r?('é-ldhéFI % or gani ¢ phase was
dried over sodium sul fate, the solvent was distilled off and the residue

(0.9 g) was EdT-msat D5t apfyej+over silica gel (nethylene chl ori de/ met hanol
9:1). Yield: 280 ng of a white foam
1H-NMR (270 MHz, CDCl3): 7.15-7.55 ppm (10 H, m); 6.90 (1 H, s);
20 6.80 (1 H, s); 6.70 (1 H, s); 6.60 (1 H, tr); 6.25 (1 H, s);
3.60-3.80 (2 H, m); 2.30 (6 H, s); 2.20 (6 H, s); 2.15 (3 H, s).

Example 56:

25 2-(4,6-Dimethylpyrimidin-2-yloxy)~-3-(2-(2,3-dimethylbenzoyl-
amino)ethoxy)-3,3-diphenylpropionic acid (II-190)

ESI-MS: 540 (M+H)*

30 lH-NMR (200 MHz, DMSO): 8.30 ppm (1 H, t); 7.10-7.55 ppm (13 H,
m); 6.95 (1 H, s); 6.15 (1 H, s); 3.85-4.00 (1 H, m); 3.65-3.80
(1 H, m); 3.45-3.60 (2 H, m); 2.35 (6 H, s); 2.30 (3 H, s); 2.25
(3 H, s).

35 Example 57:

2-(4,6-Dimethylpyrimidin-2-yloxy)-3-(2-(3,5-dichlorobenzoyl-
amino)ethoxy)-3,3-diphenylpropionic acid (II-205)

40 ESI-MS: 580 (M+H)*

lH~NMR (200 MHz, DMSO): 12.4-13.0 ppm (1 H, brd); 8.80 (1 H, tr);

7.80 (2 H, m); 7.75 (1 H, m); 7.10-7.45 (10 H, m); 6.90 (1 H, s);

6.15 (1 H, s); 3.80-4.00 (1 H, m); 3.60-3.80 (1 H, m); 3.45-3.60
45 (2 H, m); 2.30 (6 H, s).



20 ESI - V5. 50s0¢/MBMpRer | [err]H-NVR (360 MHz, DVBSO) : 7.10-7.55 ppm (12

H n); 7.00 (1 H d); 6.90 (1 H s); 6.20 (1 H, s); 3.65-4.00 (2 H m;
3.80 (3 H s); 3.75 (3 H s); 3.45-3.55 (2 H m; 2.30 (6 H s). 25
Exanpl e 15: Benzyl (S) -5, 5-di phenygs 2- oxo- 1, 4- di oxane- 6- car boxyl ate 30
38 g (100 nFQ ddle benzyl (S)-2- hydroxy 3- nethoxy-

3, 3-di pheny |onate were added to 9.8 g (130 mml) of glycolic aci d,
and the m xture was stirred with 300 ng of anhydrous

par a- toIuen@s&ﬁfQﬂﬁ%@%&@N&P$£1m4ﬁ¥ﬁ"?rlieﬁwkr%’d?aﬁ9 RARIPSOYL s igkasboxy) -
reduced pre$sdrédiphanyl@ropheniss acide (EorR¥Nt of the flask was 35 taken up

i n di chl omonet hane, the acid was separated off using sodi um hydr ogen
sul fate sol gkirOfg. t4¥ Q@AM ¢ phase was separat ed off and dried and the
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7.15-7.65 (13 I-éqf{?s 95 (1 H, s) 6.20 (1 H, s); 3.85 (1 H m,; 45
3.65-3.80 (1q9 4935.3. 60 (2 H m; 2.30 (6 H s). 0050/ 48493
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[err] oosowlada®@3k can assunme the values 0, 1 and 2, p can assune
the values 1, 2, 3 and 4, and Rlerr] is (err]-alkyl, 45

C err]-cycl oal kyl, C3-C6-al kenyl, C3-C6-al kynyl or unsubsti t ut ed
or.substituted phenyl. 0050/ 484935 74
d) a radical [err] where R err] is: 10

Cerr]-alkyl, C3-C6-alkenyl, C3-C6-alkynyl, C err]-cycl oal kyl

it being po§§P’BP%ef%9r’ these radicals to carry a (Jerr]-al koxy,
Cerr]-alkylthio and/or a phenyl radi cal ; 15 phenyl ,

unsubst i t ut ®¢cepteuisindingedata were me&ured byydhegeindimgdresgy, NH err],
NH( C err] -mldegtribed above for NHd @ompoahdy|)idztelabensn, C err]-al kyl,

C2- C4- al kenyl , 20 C2-C4-al kynyl, Cerr]-haloal kyl, (err]-al koxy,
C err] - hal og} kox rrlcal Kyd thi of CR2 is linked to

CRlerr] as ?ch i E%?‘gi&'sgr?%gr LE&T’% J‘gnl 3"38%35%' or 6-nmenbered ring;
25

X is nitrogen or nethine;
Table 3

10
Receptor binding data (Kj values)

Compound ET, [nM/1] [sic] ETg [nM/1] [sic]
15
I-109 0,4 142
I-111 0,3 109
I-347 3,8 155
I-349 3,0 142
20 |1-307 1,6 10
I-309 1 12
25
30
35
40

45



Y is nitrogs0/ae4est hi ne; z is nitrogen or CR12, where R12 is

hydr ogen, hal ogen or 30 Cerr]-alkyl, or CR err]--forns .together .
with CR2 or CR3 a 5- or 6-nenbered al kyl ene or r|n
whi ch can be unsubstituted p§ substituted and |i dnamjwﬁ

case one or nore nethylene groups can be repl ace

sul fur, NH or - Q“C[err] al kyl); 35 R3 is hydrogen, hydroxyl, NH2
NH(C[err] alfgyFia N(C[err]-alkyl) 2, halogen, (Jerr]-al kyI ,

C2- C4- al kenyl , C2-C4-al kynyl, derr]-hal oal kyl, Cerr]-al koxy,
([ err]-hal oal koxycaﬂﬁtmyrl]icahkj,d tderdvabiveRst ithel fokwella & CR{err] 40

as indicated under Z to give a 5- or 6-nmenbered ring; R4 and RS
(which can be identical or different) are: phenyl or naphthyl,
unsubstituted or substituted, og 45 phenyk? or napht hyl which are
connected together in ortho R p05| tions 1b.)L<a direct |inkage, a
net hyl ene, ethyl ene or O 5%484_93

75 et henyl ene group,| an o;q%gerp or ’EL tom or an SO[err], NH
or N-al kylo group, err] chéaI kyI _gﬂbsti tuted or

substi t ut ed; R6 Iis a group

where R! is tetrazole [sic] or a group

15 0
H
C—R

where R has the following meaning:
20 a) a radical OR? where R? is:
hydrogen, the cation of an alkali metal, the cation of an

alkaline earth metal or a physiologically tolerated
organic ammonium ion;

25
C3~-Cg-cycloalkyl, C;-Cg-alkyl,
CH,~-phenyl, unsubstituted or substituted,
30 C3;-Cs—~alkenyl or a C3-Cs-alkynyl group, unsubstituted or
substituted, or
phenyl, unsubstituted or substituted.
35 b) a 5-membered heterocaromatic system linked via a nitrogen
atom.
Cc) a group
(0),
40

—0— (CH,), —§——R¥

where k can assume the values 0, 1 and 2, p can assume
the values 1, 2, 3 and 4, and R0 is C;-Cs-alkyl,

45 Ci~Cg-cycloalkyl, C3~Cg-alkenyl, C3-Cg-alkynyl or
unsubstituted or substituted phenyl.



[err] 0050/48k03e R err and Rlerr] can be identical or different and

have the foll owi ng neanings: 15 hydr ogen, with the
proviso that R err] and R err] nust not si mul t aneousl y be

hydr ogen, Cerr]- aIkyI, Cl ej4]-cycloalkyl, C[err]-alkenyl, 20
derr]-al kynyl, Q?nlera&ica , hapht hyl, each unsubstituted or
substi tuted, 3 and R14 together forman unsubstituted or
substituted C3-C7- aIkerne chain which is closed to a 25 ring and

i n which one al kyl ene group can be repbaced by oxygen, sul fur or
ni trogen, or R13 and R14 tggether form an unsubstituted or
substituteg C3-Cr-al kyl ene chain_og_C3gCr- ghkenyl ene chain 30. ... _Which
is closed to a ring and to which ag un ubstltuted substitut ed
phenyl ring is fused; R7 and (whi ch can be |der*t,lmm1"""m|”m
different) are: hydr ogen, err]-al kyl; 35

hydr ogen; (err]-alkyl, C3-C8-al kenyl or C3-C8- alkynyl pheny
napht hyl , ([ err]-cycwWberk\B!! ihere these radicals can be 40

unsubsti t utGed or substituted; Rlerr] is (Jerr]-alkyl carbonyl,

Cerr]-al kenyl car bonﬂvc.;-alkyl, c;-cHanehyal kyd.caribaiwl,,

benzyl oxycarbonyl, ¢, _c, _CVCIW&%(}QS 9.¥Ci)9ﬁ{ 360%@5.9%“’ or Q:IPEQX' £25 RN +8r

45 naphthylcarbony here  sal
unsubstit uted or subs?rf teéh éikoxy, 4 ¢& kyfgilo and/or a phenyl

radical

15
phenyl, unsubstituted or substituted.

R? is hydrogen, hydroxyl, NHp, NH(C;-Cj-alkyl),
N(C;-Cs-alkyl),, halogen, C;-Csz-alkyl, C,-Cs-alkenyl,
20 C2-C4~alkynyl, C;-Cs4-haloalkyl, C;-Cy-alkoxy,-
C;-C4-haloalkoxy or C;-Cs-alkylthio, or CR2 is linked to
CR12 as indicated under Z to give a 5- or 6-membered
ring;

25 X is nitrogen or methine;
Y is nitrogen or methine;

b4 is nitrogen or CR!2, where R!2 is hydrogen, halogen or
30 C;-C4-alkyl, or CR12 forms together with CR2 or CR3 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 replaced by oxygen,
sulfur, -NH or -N{(C;-Cy-alkyl);

35
R3 is hydrogen, hydroxyl, NH,, NH(C;-Cs-alkyl),
N(C;-Cs-alkyl),, halogen, C;-Cy4-alkyl, C,-C;-alkenyl,
C;~-C4-alkynyl, C;-Cy4-haloalkyl, C;-Cs-alkoxy,
C,-C4-haloalkoxy, C;-Cs-alkylthio; or CR3 is linked to CR12
40 as indicated under 2% to give a 5- or 6-membered ring;
R¢ and R5 (which can be identical or different) are:
phenyl or naphthyl, unsubstituted or substituted, or
45

phenyl or naphthyl which are connected together in ortho
positions by a direct linkage, a methylene, ethylene or



0050/ 48493 0050/48493 76

Cerr]-al kylsulfonyl, Cerr]-al kenyl sul fonyl or

C3- C8- al kynyl sul fonyl, phenyl sul fonyl or naphthyl - sul fonyl, in
each case unsubstituted or substitutedy

Clerr]-cycloal kyl sulfonyl: 5 R20Q 1 s _hydro , rl-al k
unsubstituted or suﬁis:gle%(%%een(f group, an F¥Y9rg gasr'glg%ﬁs, %fér%ﬁ zflnkiéhé’ ¥

W is sulfur or oxPgelralkyl 9roupnq {he physiologically tolerated salts

and the enantionmerically pure and diastereonerically pure forns. 15
2. A drug prepar at cogrCd-mycdoalkypanmsubstitytsde prusebstongprtiesi; ng at

| east one scarboxylic acid derivative | as clained in claim 1, in
addition to congentizgnal jcinal auxiliaries, per __Ssingle-dose. 20
3. The use of a car oxy?lc acid derivative as clained in claiml

for treating diseases. 4. The use of a conpound | as c‘s \Wﬂl\\“\\ﬂ\““‘m\
1 as endothelin recept or antagonist. 25 & The u \“ A T N
carboxylic acid derg¥ativg)l as clained in R“\ tlaim 1 for pfoducing
drugs foriareating di seNses—in whi ch gheWT€td—endot hel i n | evel s

occur. 30 6. The W€ of a carboxylic acid®erivagi®ve | as clained in
claim1 for producing drugs for treating diseases in which

endothelin contributes to Gaus Qd/or r Qqr essi ) .. L. The use of a
. . 1 .
carboxylic acid der"VaFFVE |a_3‘§ %I a??r%d’oel ﬁgenglc"’% or aifferent and>Rade
the following meanings:
15
hydrogen, with the proviso that R!3 and R14 must not

simultaneously be hydrogen,

C;~Cg-alkyl, C3-Cg-cycloalkyl, C;3;-Cg-alkenyl,
20 C3-Cg~alkynyl, benzyl, phenyl, naphthyl, each
unsubstituted or substituted,

or R13 and R4 together form an unsubstituted or
substituted C3;-Cy-alkylene chain which is closed to a

25 ring and in which one alkylene group can be replaced by
oxygen, sulfur or nitrogen,

or R13 and R!4 together form an unsubstituted or
substituted C3~-C;-alkylene chain or C3-C;-alkenylene chain

30 which is closed to a ring and to which an unsubstituted
or substituted phenyl ring is fused;

R? and R® (which can be identical or different) are:
hydrogen, C;-C;-alkyl;

35
R1® is hydrogen;
C;~Cg-alkyl, C3z-Cg-alkenyl or C3-Cg-alkynyl, phenyl,
naphthyl, C3;-Cg-cycloalkyl, where these radicals can be
40 unsubstituted or substituted;

R19 is C;~Cg-alkylcarbonyl, C;-Cg-alkenylcarbonyl,
Cy-Cg-alkynylcarbonyl, benzyloxycarbonyl,
C3~Cg-cycloalkylcarbonyl, phenylcarbonyl or

A5 naphthylcarbonyl, where said radicals can be
unsubstituted or substituted;



35. cl ai rodsg0s849ati ng chronic heart failure, restenosis, high

bl ood pressure, pulmonary hypertension, acute/chronic kidney

failure, cerebral ischem a, benign prostate hyperplasia and prostate
cancer. 40 8. A conbination of carboygllc acid derlvatlves of the formula

I as clained A n cI suhst ances,

sel ected from i nhi bld[ 0P8 a]fkylﬁéli‘rg?an - ang Fﬁ)t%ﬁ‘? gf l}s&’fh as
renin inhibitors, ﬁ@l8?eﬁﬁﬁﬁ?YPPuéfRQX}JnP@ngl%ﬁﬁﬁQﬂﬁéngFnnaPhthYl-convert|ng
enzyme (ACE) i nhi bi tSBEonK xekh ABEhnEaTe ainsppstitueed ope subdbseutedEP)

I nhi bitors, B-bl ockdélhsCsetnalehilkglsulfonyl;cal ci um ant agoni sts and

VEGF- bIockSng subst ances. 0050/ 48493 L " Eh 75 ?.
The use of conpqttnd&som bb8gd oy yla, Mk ddituted ).N'%ﬁjb%t dhaebg ! cal s
[err]and W have the 10 o %ean?ﬁgs4stagéd n ath ? 2 arting naterlalm

ndot helin receptor anta oni st s. 107 A structural
for synthe5|;|:ﬁ% i d p on. g

fragment of the X seoskn, Cr-Ce-div ”“|“”|||" “I" "III" IIII
* [« L M s *

and the physiologically tolerated salts and the
enantiomerically pure and diastereomerically pure forms.

10 W is sulfur or oxygen.

15 2. A drug preparation for oral, parenteral [sic] use comprising
at least one carboxylic acid derivative I as claimed in claim
1, in addition to conventional medicinal auxiliaries, per
single dose.

20 3. The use of a carboxylic acid derivative as claimed in claim.1
for treating diseases.

4. The use of a compound I as claimed in claim 1 as endothelin
receptor antagonist.
25
5. The use of a carboxylic acid derivative I as claimed in
claim 1 for producing drugs for treating diseases in which
elevated endothelin levels occur.

30 6. The use of a carboxylic acid derivative I as claimed in
claim 1 for producing drugs for treating diseases in which
endothelin contributes to cause and/or progression.

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

40 8. A combination of carboxylic acid derivatives of the formula I
as claimed in claim 1 and one or more active substances,
selected from inhibitors of the renin-angiotensin system such
as renin inhibitors, angiotensin II antagonists, angiotensin
converting enzyme (ACE) inhibitors, mixed ACE/neutral

45 endopeptidase (NEP) inhibitors, B-blockers, diuretics,
calcium antagonists and VEGF-blocking substances.



[err] 20 oosoyasagshe radicals [err] and Whave the meani ngs st ated

in claiml. 11. The use of a structural fragnent as clainmed in claim10
as a 25 structural component of an endorthelin [sic] receptor
ant agoni st. 12. An endot helin receptﬁr ant agom st, conprising a
structural agggnt of lLa 3 rr] i n which the
radi cal s [err] &7 \Pf c(‘]’m% oaqstat%gsg 1|11nae(¥e| n claiml1, covalently
| inked to a group which 40 has a nol ecul ar wei ght of at |east 30.
13. An endothelin receptor antagpnigst, cqggprising a structural
fragment of the fornmula 45 00590/ 48498 g 78

5 R—C—C—-W—C—C—OH

KR R

Vv

where the radicals R!, R%, R5, RS, R7, R® and W have the
10 meanings stated in claim 1, as starting material for
synthesizing endothelin receptor antagonists.

10. A stfuctural fragment of the formula

s RG_@_?’_ w_?_ - / lll/ll/ i III// I/l/l ll III/

where the radicals R!, R%, R5, R6, R7, R® and W have the
meanings stated in claim 1.

11. The use of a structural fragment as claimed in claim 10 as a
25 structural component of an endorthelin [sic] receptor
antagonist.

12. An endothelin receptor antagonist, comprising a structural
fragment of the formula

30
0o R® R?
I | g Y—<
c—c- w—cI:———c—-—o—(’
|
7 5 1 X
35 R R® R _<
in which the radicals R!, R2?, R3, R4, R5, R7, R8, W, X, Y and 2
are as defined in claim 1, covalently linked to a group which
40 has a molecular weight of at least 30.

13. An endothelin receptor antagonist, comprising a structural
fragment of the formula

45



[err] 0050/a8898he radicals [err], W X, Y and Z are as defined in

claim1, covalently linked via a 10 nitrogen atomto a group which has
~a nol ecul ar wei ght of at | east 58. 14. A compound of the formula la
15 [err] 20 in which the radiceggs [err], W X, Y and Z are as
defined in claim1. 25 30 35 )
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in which the radicals R!, R2, R3, R4, R5, R7, R, R20, R21,k y,
X, Y and 2 are as defined in claim 1, covalently linked via a

10 nitrogen atom to a group which has a molecular weight of at
least 58.

14. A compound of the formula Ia
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R20 l‘t" és 11‘1 X=
R3
20 in which the radicals R!, R2, R3, R4, R5, R7, RE, R20, R2l,6 W,

X, Y and 2 are as defined in claim 1.
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Novel carboxylic acid derivatives with amide side chains,
preparation and use as endothelin receptor antagonists

Abstract

Carboxylic acid derivatives of the formula I
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where the substituents have the meanings éxplained in the
description are used as endothelin receptor antagonists.

their



