0050/ 46259 Novel am no acid derivatives, their preparation and use The
present i nve050#a628PBates to novel am no acid derivatives and 5 to their
preparation and use. Endothelin is a peptide which is conposed of 21 am no
-aci ds and which is synthesized and rel eased by the vascul ar endothelium
Endot helin exists in three isqoforns ET-1, ET-2 and ET-3. "Endo- 10 thelin”
or "ET" her¥9¥Rl @BinReafid &%WﬁtéY?semﬁePF?quPnﬁndEFﬁﬁ)t helinis a

pot ent vasoconstrictor and -has a strong effect on vascular tone. It is
known t hat Tire preseatoisterntiiiononel stes e tobgl bamidiongcdfl dextivtatdlven amd it s

receptor §Ned Wii¥SRrepSfaliohl Andlese FEBS Letters 231 (1988) 440-444, and
Bi ochem Bi ophys. 15 Res. Commun. 154 (1988) 868-875). El evated or abnor nal

| f h |
feaee o BRI R Y BELAL N o
i || nesses. WRiGh & p¥athesized ppdcreleased by the vassylpr ardethieddtel i n

| evel s ar e Eudgthelinpexisgs sinnthhe@yisqfiormenEToh, EIt3t endyBRoY.di"Bhdonf ar ct
pul nonar $0hylpekirN®roMET” hereinafter means one or all endothelin isoforms.

Endothelin is a potent vasoconstrictor and has a strong effect on

vascular tone. It is known that this vasoconstriction is caused

by binding of endothelin to its receptor (Nature 332 (1988)

411-415; FEBS Letters 231 (1988) 440-444, and Biochem. Biophys.
15 Res., Commun. 154 (1988) 868-875).

Elevated or abnormal release of endothelin causes a persistent
vasoconstriction in the peripheral, renal and cerebral blood ves-
sels, which may lead to illnesses. As reported in the literature,
20 elevated plasma endothelin levels are found in patients with hy-
pertension, acute myocardial infarct, pulmonary hypertension,
Raynaud’s syndrome, atherosclerosis and in the airways of asth-
matics (Japan J. Hypertension ;;'(1989) 79, J. Vascular Med.
Biology 2 (1990) 207, J. Am. Med. Association 264 (1990) 2868).
25
Accordingly, substances which specifically inhibit the binding of
endothelin to the receptor ought also to antagonize the various
abovementioned physiological effects of endothelin and therefore
be valuable drugs.
30
We have found that certain amino acid derivatives are good inhib-
itors of endothelin receptors.

The invention relates to amino acid derivatives of the formula I

35
2
R4 R —(R
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45 where R is formyl, tetrazolyl, cyano, COOH or a radical which can
be hydrolyzed to COOH, for example R is



Raynaud's syndrone, atherosclerosis and in the airways of asth- matics
(Japan J. {46359 12 (1989) 79, J. Vascular Med. Biology 2 (1990) 207,
J. Am Med. Association 264 (1990) 2868). 25 Accordingly, substances which
specifically inhibit the binding of endothelin to the receptor ought also

t o antagoni ze the vari®us abovenenti oned physi ol ogi cal effects of

endot helin and therefdre be val uable drugs. 30 W have found that certain
am no acid derivativeg a+egigood i nhib- itors of endothelin receptors. The

i nvention relates to amino acid derivatives of the fornmula I 35 [err] 40 45
where R i 5 ¥iggrg/ IRl h&s ramd levll 1ok teaePls 9r a radi cal which can be

hydrol yzed to COOH, for exanple R1s

a) hydrogen

b) succinylimidyl {sic]
10
c) a 5-membered heterocaromatic ring which is linked via a nitro-
gen atom, such as pyrrolyl, pyrazolyl, imidazolyl and triazo-
lyl, which can carry one or two halogen atoms or one or two
C1~Cs-alkyl or one or two C;-Cy-alkoxy groups;
15
d) R! is furthermore

(O)x
I

20 ~— 0— (CHz)p— §— R

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

25 C;-C4-alkyl, C3-Cy-cycloalkyl, C3-Cg-alkenyl, C3~-Cg~alkynyl or
unsubstituted or substituted phenyl which can be substituted
by one or more, eg. from one to three, of the following radi-

cals:
halogen, nitro, cyano, C;-Cy-alkyl, C;-Cs-haloalkyl, hydroxyl,
30 C1-C4-alkoxy, C;-Cs-alkylthio, mercapto, amino, C;-Cs-alkyla-

mino, C;-C4-dialkylamino;
e) R! is furthermore OR!? where R0 is:

35 hydrogen, the cation of an alkali metal such as lithium,
sodium, potassium or the cation of an alkaline earth metal
such as calcium, magnesium and barium, and physiologically
tolerated alkylammonium ion or the ammonium ion,

40 C3;~-Cg-cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl,

C,-Cg-alkyl, in particular C;-Cs-alkyl such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl;
45



0050/ 46259 2
b) succi ny?

triazo- lyl,

Cerr]-Cerr]-

is furthernore

assune the
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f)
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45 g)

%ﬁé@* 5 where Rlerr] has the foll ow ng nmeanings: a) hydrogen
$2ic] 10 ¢) a 5-nenbered heteroaromatic ring which is
linked via a nitro- gen atom such as pyrrolyl, pyrazolyl, imdazolyl and

éﬂyfamehoasn d gt{ g8 B U 8L /0% Ur LK
@q" 8 hpdicalet ca Aloge ﬁefv‘a:r%%? Y 6i-Guay % AN

1-C4—haloalkyl, hydroxyl, C;-Cy-alkoxy, mercapto, Cl-C4-
alkylthio, amino, C3-Cs-alkylamino, C;-Cy-dialkylamino,

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

R10 can furthermore be a phenyl radical which can carry from
one to five halogen atoms and/or from one to three of the
following radicals: nitro, cyano, C;-Cs-alkyl, C;-Cs-haloal-
kyl, hydroxyl, C;-Cs-alkoxy, mercapto, C;-Cs-alkylthio, amino,
C1-C4~alkylamino, C;-C4-dialkylamino;

a2 5~membered heteroaromatic ring which is linked wvia a nitro-
gen atom and contains from one to three nitrogen atoms and
can carry one or two halogen atoms and/or one or two of the
following radicals: C;—C4;—alkyl, C;—-Cs-haloalkyl, C;—-C;—alkoxy,
phenyl, C;-C;-haloalkoxy and/or C;-Cs—alkylthio, in particular
l-pyrazolyl, 3-methyl-l-pyrazolyl, 4-methyl-l-pyrazolyl,
3,5-dimethyl-l1-pyrazolyl, 3-phenyl-l-pyrazolyl, 4-phenyl-1-
pyrazolyl, 4-chloro-l-pyrazolyl, 4-bromo—-l-pyrazolyl, 1-imi-
dazolyl, l-benzimidazolyl, 1,2,4-triazol-1-yl, 3-methyl-
1,2,4-triazol-1-yl, 5-methyl-1,2,4-triazol-1-yl, 1l-benzotria-
zolyl, 3,4-dichloro-l-imidazolyl;

Rl is furthermore

NH S R

where Rll is:

C;—-C4-alkyl, C3;—Cgs-alkenyl, C3;—Cg—alkynyl, C3;—Cg-cycloalkyl as
mentioned above in particular, it being possible for these
radicals to carry a C;-Cs—alkoxy, C;—Cs—alkylthio and/or a
phenyl radical as mentioned above;

phenyl which is unsubstituted or substituted, in particular
as mentioned above;

Rl is



values 1, 2 and RO is 25 Cerr]-Cerr]-alkyl,

Cerr]- C[err?°§92ﬁ6§$? Cerr]-Cerr]-al kenyl, C3-C6-al kynyl or
unsubstituted or substltuted phenyl whi gh can be substituted by one or
nore, eg. fromone to three, of the follow ng radi- cals: halogen, nitro,
cyano, (err]-Cerr]-alkyb, (Jerr]-Cerr]-hal oal kyl, hydroxyl, 30
Clerr]-Cerr]-al koxy, Cegr]-Cerr]-alkylthio, nercapto, am no,
Clerr]-(err]-alkylgg nin ,_C%p;r]-C[err]-di al kylamno; e) Rerr] is
furthernore OR err] vher e Rlerr] is: 35 hydr ogen, the cation of an

al kali metal such as Iith"um sodi um potassiumor the cation of an

al kaline earth nmetal suchOas cal cium nagnesi um and barium and

physi ol ogi cal |y tol erat ed aI kyI arrm)ni umion or the amoni umion, 40

C3- C8- cycl oal kyl such g Qlobutyl cycl opentyl, cycl ohexyl,
cycl oheptyl or- cYR$TO& yI % %llélﬁk P R particul ar
.CJerr]-Cerr]-alkyl such as rret hyI ethyl, n- propyl | sopropyl, n-butyl,
i sobutyl, 10eh) - bRt ydan £#8rthermore be

R13
— N
™ Rpi¢
15
where R13 and R!4 can be identical or different and have the
following meanings:
20 hydrogen, C;-Cz-alkyl, C3-C;-cycloalkyl, C3-C;-alkenyl, C3-Co-

alkynyl, benzyl, phenyl, unsubstituted or substituted, as de-
scribed above,

or R13 and R4 together form a C;—C;—alkylene chain which is
25 closed to form a ring and is unsubstituted or substituted,
eg. by C;—C4—alkyl, and which may contain a hetero atom, eg.
oxygen, nitrogen or sulfur, such as -(CHz)4-, -(CHz)s5-,
-(CH2)6-, =-(CH2)7-, -(CH2)2-0-(CH2)2-, -(CHz2)2-5-(CHz)2-,
-CHz2-NH-(CH2)2-, -(CH2)2-NH-(CH3)2-;
30
a tetrazole [sic] or a nitrile [sic].

The other substituents have the following meanings:

35w is nitrogen or C-NO;, and W can furthermore be a CH group
when one or more of the substituents R2, R3, R!5 and/or R16
are nitro;

R2 is hydrogen, halogen, C;-Cs-alkyl, C;-Cs-haloalkyl, C;~Cy-

40 alkoxy, C;-Cs-haloalkoxy, hydroxyl, mercapto, C;-Cs-alkylthio,
nitro, amino, C;-Cs-alkylamino or C;-Cs4-dialkylamino, cyano,
phenyl, unsubstituted or mono- to trisubstituted by halogen,
hydroxyl, amino, mono—- or dialkyl-(C;-C3)-amino, C;-Ci-alkyl,
C;-C3-alkoxy, mercapto or C;-Cz-alkylthio;

45 or
a five- or six-membered heteroaromatic ring which contains
from one to three nitrogen atoms and/or one sulfur or oxygen



0050/ 46259 3 CH erré phenyl which can be substituted by one or nore of the
fol | owi ng ra®08 ®#3 ogen, nitro, cyano, Jerr]-Jerr]-alkyl,
Cerr]-Cerr]-haloal kyl, hydroxyl, C[errg C[err] al koxy, nercapto,
Cerr]-Cerr]- al t hi err Eélryrlam 0, . _
Clerr]-derr]-di afk"é a rV lnb ff’éﬁ 8P‘r?n%|‘k°e eSrS&gtltuents as de
Cerr]-Cerr]-al R§h djgb °&$l'ng possi ble for these groups in turn to carry

fromone to five haI ogen atons; R err] can furthernore be a phenyl radical
whi ch can carry R? orar Curthermerd CEolrmv witlhl tigeadihoant aratbon htom One xt a

three of tlse fol bowbAgsImaibezba: alijlche 6fa9my1qd%e] rEA@ri whkiky! . in
g[[err% g[[err% hata_aeitl cdad aomégsp o ch& C%a] fﬁ{ ab&%pléé%cwtg 'het-
err err
Cerr]-err]-di a%é ?am Foch 88 B ro e % (ﬁgf’gygﬁ?’orﬁiﬂ ¥hich £amhbey,
is linked via a o-to trlsubstltuted by the following radicals: halogen,
nltro, cyano, hydroxyl, mercapto, C;-C3z-alkyl, C;~Cz-
10 haloalkyl, C;-Cz-alkoxy, C;-Cz-alkylthio, amino, C;~Ci-alkyl-
amino, C;-C3z-dialkylamino;

X is nitrogen or CR!5 where R15 is hydrogen or C;-Cs-alkyl,
C1-Cs-alkoxy, C;-Cs-alkylthio, nitro, phenyl, hydroxyl, mer-
15 capto, halogen, amino, C;-Csg-alkylamino, C;-C4-dialkylamino or
cyano,

or CRI5 is linked to R? to form a 5- or 6-membered ring as de-
scribed above, and furthermore CR!5 can form together with R3

20 and its adjacent carbon atom a 5- or 6-membered ring as de-
scribed above;

R3 can have the same meaning as R? and furthermore form together
with the adjacent carbon atom and Y a 5- or 6-membered alkyl-
25 ene or alkylidene ring in which, in each case, one or two
carbon atoms can be replaced by nitrogen, oxygen or sulfur;
the 5~ or 6-membered ring can be unsubstituted or mono- to
trisubstituted by the following radicals;
halogen, nitro, cyano, hydroxyl, mercapto, C;-C3z-alkyl,
30 C1-Cz-haloalkyl, C;-C3-alkoxy, C;~-Ci-alkylthio, amino,
Ci1-Cz-alkylamino or C;-C3z—-dialkylamino;
nitrogen in the 5-membered ring can also be substituted by a
formyl or acetyl group; R2 and R3 can be identical or differ-
ent;
35
Y is nitrogen or CR1¢ where R1¢ is hydrogen, C;-Cs-alkyl,
C1-Cs-alkoxy, C;-Cs-alkylthio, nitro, phenyl, hydroxyl, halo-
gen, cyano, amino, C;-Cs-alkylamino, C;-Cj-dialkylamino or
mercapto, or CR1é forms together with R3 and-its adjacent
40 carbon atom a 5- or 6-membered ring as described above;

R4 is hydrogen, C;-Cy-alkyl, C3-Cy-cycloalkyl; or phenyl or naph-
thyl which can be substituted by one or more of the following
radicals; '

45 halogen, nitro, cyano, hydroxyl, C1-C4-alky1 C1-Cy--
haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy, phenoxy, phenyl,



gen atom and contains fromone to three nitrogen atons and can carry one or
two hal ogen0858/46288/ or one or two of the follow ng radicals:

Cerr]-Cerr]- aIkyI Cerr]-Cerr]-hal aIkyI Cerr]- C[err] al koxy, phenyl,

. i Ik d/ Lkylthiq, lar 20
o1 LR ol B L

3, 5-di net hyl - I%fg'olyl 3- phenyl - 1- pyrazolyl, phenyl 1- pyrazolyl,
4-chl oro- 1- pyrazolyl 4- bronD-l-pyrazonI, 1-im- dazolyl,

1- benzi m dazol yr4 chﬁpdsbrbaza)lfiizeyl or Fireimenberdd heteroaraawatil ywing
5-net hyl - §, 2, 4-yhié Wontalhs énéJQﬁZ:ngéﬂ, st fur ozainwgen atom and which

3, 4-dichloro-1-ym ybnef%r ﬁﬂ'h fﬂB%i hal
[err] 35 wher e K ;] g{ @% k er gg% -é1keny|,
Cerr]- C[err] af 92? 8rr?1 e? ‘Y%y o 3% ﬁé S8V i
particul ar, e g0 GeTo1-B RS T Err e Yé-aFlbnEa‘Pl? FAECR AN
C[err]-C[err] amnuxy Cerr]-Cerr]-alkylthio and/or a 40 phenyl

radi cal a® nmentioned above; phenyl which is unsubstituted or substituted,

in particular 3jp addition, R and RS can be phenyl groups which are con-
nected to each other in the ortho positions by a direct link-
age, a methylene, ethylene or ethenylene group, an oxygen or
sulfur atom or an SO, NH or N-alkyl group;

15
R> is C;-Cy-alkyl, C3-C;-cycloalkyl or phenyl or naphthyl which
can be substituted by from one to three of the following rad-
icals; halogen, nitro, cyano, hydroxyl, C;-Cs-alkyl, C;-Cs-ha-
loalkyl, C;-Cs4-alkoxy, C;-Cys-haloalkoxy, phenoxy, phenyl,

20 C1-Cs-alkylthio, amino, C;-Cs-alkylamino or C;-C4-dialkylami-
no, where two radicals on adjacent carbon atoms can form to-
gether with the latter, connected via an alkylene or alkyli-
dene group, a five- or six-membered ring in which one or more
methylene or methylidene [sic] groups can be replaced by oxy-

25 gen, for example: -(CHz)3-, -(CHz)3-, -CH=CH~O-, -0-CHy-0-,
-0-(CH3)2-0-, -CH=CH-CH,- oOr
-0-CH=CH-O-;

R5 can be, for example, the following radicals:
30 '

OCH3 o/\
S G
35 Ky 0 K ’

CHj

O e

o/ '

40

Furthermore, R5 can be a five- or six-membered heteroaromatic
45 ring which contains one nitrogen, sulfur or oxygen atom and

which can carry one or two of the following radicals: halo-

gen, cyano, nitro, C;-Cs-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy,



as nentioned above; 45 g) Rerr] is 0050/ 46259 4 [err] 5 where R err]
has the sanme0@B0A#68359s Rierr]; 10 h) Rl can furthernore be [err] 15 where
Rlerr] and Rlerr] can be identical or d?fferent and have the follow ng

CRlE I LIS CH R SR et L

substituted, as ¥&N%Ycri bed above,

in addition, RS can form together with R4 a tricyclic system
5 as described above, and R5 can additionally be an unsubsti-
tuted or substituted phenyl or heteroaromatic radical as de-
scribed above which is linked in the ortho position to R® to
form a 6-membered ring where Q must be a single bond and R®
must be a CH-R!7 group;
10 :
R6 is hydrogen, C;-Cs4-alkyl or C;-Csz-haloalkyl

Z is a single bond, oxygen, sulfur, sulfoxide [sic] or sulfo-
nyl; '
15
R? is hydrogen or C;-Cg-alkyl, Cy-Cs-alkylene [sic], Cy-Cg-alky-
nyl;

Q is a single bond,
20

a ﬁ or

C c—0

ﬁ group

25 R® is hydrogen, C;-Cs-alkyl, Cz~Cs-alkylene [sic], phenyl or ben-
zyl, and R8® can furthermore be directly connected to R5 as de-
scribed above, in which case R® is a CH-R!7 group where R17 is
hydrogen, Cj;-Cs-alkyl, phenyl or phenyl which is mono- to tri-
substituted by methoxy, or is one of the following radicals

30

OCH3

L0 S e
. O
4,

The compounds, as well as the intermediates II for preparing
45 them, may have one or more asymmetrical substituted carbon atoms.
Compounds of this type may exist as pure enantiomers or pure



or Rerr] and err together forma C4-Cr7-al kyl ene chain which is 25
cl osed to f P98 and is unsubstituted or substituted, eg. by
Cerr]-Cerr]-al kyI and which may cont@in a hetero atom eg. oxygen,
nitrogen or éulfur such as - [err

err
CH steré w% (?,ﬁ )al.sefl}itgl&i? EFP% ‘g}% lee of llz enan 1omer-
{GYEr )| AR phrp Al b, setrr R e proferea.,
-(CHerr])[err]- NH-(CH[err])[err] ; 30 a tetrazole [sic] or a nitrile
[sic]. The dhecrinsehsion URnithebmuge te ekl B9 £l eNbA0the FboVemehsS

ni trogen os ﬂ}dﬂaﬂe&ﬁinoaﬁEid“ﬁE@ﬂvitHﬁé@ﬁ&GPrﬁr&ﬁhéﬁ dgﬁéﬁu)iﬁhﬁﬁrgﬂ e Nore

of the subst rs e nitro; err|] is
hydr ogen, haflc%)fég’%ba%ﬁﬁé :Jn&:.?%.@{){'aﬂ(ﬁ[e%d leléljr'1 r %ﬂ oal kyl ,
Cerr]-Cerr al kox Clerr]-(err] - haI oal koxy, hydr oxyI mer capt o,
Clerr]-Jer r"}heal"W‘PPﬁP%S %Wémarﬁ%d:he@-ﬁ???t{qfém BFRBA%Ad By seacting

Cerr]-errgn amdnRyacid derigphhve Phaevigh, aumstericytiliie derivatioe ITT
tri subst i lQtwitriey RhA|icg &8 lobem raxx W1§-s0y, nfdheflé)rw*3 &4n be C;—Cy-alkyl,
di al kyl - (O Rty GhTdakyATbROpndAL. n LT 216V clthlh 1) Gbide HkQXY.
mercapt o or gkl ¢ efdig.aley it %=co,u is preferably used. If the prepa-
ration of II results in the amino acid ester, this is first hy-
drolyzed to the amino acid (R=CO;H) by standard methods of amino
15 acid chemistry.

R4 R
S I I /
20 | R x — 1
RS TH _<k
Q
|
25 RS III

IT

The reaction preferably takes place in an inert solvent with the
addition of a base, as described in the literature, eg. in J. Am.

30 Chem Soc. 98 (1976) 8472-8475 or J. Chem. Soc. Perkin Trans I
(1988) 691-696.

Examples of such solvents or diluents are water, aliphatic,
alicyclic and aromatic hydrocarbons, which may be chlorinated,

35 such as hexane, cyclohexane, petroleum ether, naphtha, benzene,
toluene, xylene, methylene chloride, chloroform, carbon tetra-
chloride, ethyl chloride and trichloroethylene, ethers such as
diisopropyl ether, dibutyl ether, methyl tert-butyl ether,
propylene oxide, dioxane and tetrahydrofuran, ketones such as

40 acetone, methyl ethyl ketone, methyl isopropyl ketone and methyl
isobutyl ketone, nitriles such as acetonitrile and propionitrile,
alcohols such as methanol, ethanol, isopropanol, butanol and
ethylene glycol, esters such as ethyl acetate and amyl acetate,
amides such as dimethylformamide and dimethylacetamide, sulfox-

45 ides and sulfones such as dimethyl sulfoxide and sulfolane, bases
such as pyridine, N-methylpyrrolidone, cyclic ureas such as



45 or a five- or six-nenbered heteroaromatic ring which contains from
one to threec0@b0/868R%t ons and/or one sul fur or oxygen 0050/ 46259 5
atom and whi ch carries from one to thre substituents as de- scribed above;

Rlerr] can f ymore . f acen arbon .a o a.s 5-
o b hermber el TEARBHE LS &;ﬂf&éﬁéﬂ% @fﬁdntlmﬁ'wew ST i fa®dne or
two carbon anﬂ%o‘@d#HﬂéPYéﬁF NBy a het- ero atom such as nitrogen,

sul fur or oxygen, and which can be nono- to trisubstituted by the foll ow ng
radi cal s: hafrhgereadtibhois Qysrevvelyprofetablyecatpiad dutehat]| a Gemperathky! ,
Cerr]-Cesrin ffk rang@akP&Jn korle, +61 ehd ]Bogl‘ih?] p&LitO%E the solvent or

8[[2;” 8[2;;+%L&%y%<ﬁag°19&@ Cerr]-Cerr aIkyI am no,

It is possible to use as base an alkali metal or alkaline earth
metal hydride such as sodium hydride, potassium hydride or

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

15
The invention also relates to those compounds of the formula II
which have not been disclosed. They can be prepared in a known
manner.

20 The compounds IIa according to the invention, where R6=H and Z is
a bond, can be prepared, for example, by a method described in
Tetrahedron Lett. 30 (1978) 2651, by reacting a suitable imine IV
with a compound V with the aid of a base in an inert solvent.
This reaction is, where appropriate, carried out in a 2-phase

25 mixture with a phase—transfer catalyst under phase-transfer
conditions, for example in methylene chloride and 5-20% strength
aqueous sodium hydroxide solution with a quaternary ammonium salt
such as tetra-n-butylammonium bisulfate. In this, K means halogen
or OR19 where R19 is methylsulfonyl, toluylsulfonyl or trifluoro-

30 methylsulfonyl. The imine VI is subsequently cleaved.

CO,R10
- i R4 CO,R10
35 + H I K —P» §H R
N o5 R3 N
Qo © Qo ©
40 v
Iv VI

45



X is nitrogen or CR15 where R15 is hydrogen or CJerr]-Cerr]-alkyl,
derr] -C[err?qoiﬂm%90[err] -Jerr]-alkylthio, nitro, phenyl, hydroxyl,
mer- 15 capto, hal ogen, amno, erlrd -Clerr]-al kyl am no,
Clerr]-Clerr]-dialkylamno or cyano, or CR15 is linked to R2 to forma 5-
or 6-nenbered ring as de- scribed abm¢e, amd,Rrthernore CRlerr] can form
together with R3 20 and its adjagent cdrb atoma 5- or 6-nmenbered
ring as de- scribedrabove~»R3 can *haye the |sa meani ng as R2 and
furthermore formtogether with the agpacentygarbon atomand Y a 5- or
6- menber eds al kyl - 25 ene or alkylidene ring in which, in each case, one
or two carbon atons can be repl aced by Ifiat r ogen, oxygen or sulfur; the 5-
or 6-nenbered ring can be unsubstituted or nono- to trisubstituted by the
followi ng radical s; hal ogen, nitro, cyano, &i/dr oxyl, mercapto, _
Clerr] - er - SaRybe myfrolyzefdcte |1g dar p 8 ehiley Bolvprs nisigpednpradnioxy,
. err]-d errdr grgahidistromgi poid< sral] a] bydioatilloylienacid orsulfuric acid,
Cl err] - 20 mitdiial &yidyriphosphoii®gRriid,NpebehorBeigy sddtdccapial sg-he
substitut ed fiYiokomethylsulfonic acid or trifluoroacetic acid in various con-

centrations. Solvents which can be used are water, C1—C4—alcohols,

acetonitrile, diethyl ether, tetrahydrofuran, dioxane or toluene.

As a rule, the hydrolysis takes place in two stages. In the first

15 step, VI is hydrolyzed with dilute acid to the amino acid

ester IIa where R0 + hydrogen. Thereafter the amino acid ester

is hydrolyzed with more concentrated acid or with a strong acid

to the amino acid IIa where R10=H,

20 Reaction of compound IIa with III as described above results in
compounds Ia according to the invention where R6 is hydrogen, RS
is hydrogen and Z and Q are each a single bond.

The compounds IIb according to the invention where Z is a bond, RS
25 is an aromatic or hetercaromatic radical and R6 is a C1—Cy-alkyl

group are prepared by reacting a suitable phosphonate com-

pound VII with a carbonyl compound VIII in a Wittig-Horner reac-

tion to give the a,P-unsaturated compound IX

30 10
4 COzR 4
R 0 OR20 R % P COle 0
;I O + )\ ” ~  — /=\
R7 P\ R7
R6 OR20 R6
35 VIII VII IX

where R20 is C;-Cg-alkyl or benzyl.

40 Compound IX can be converted into the carboxylic acid deriva-
tive X by a method from Chem. Ber. 64 (1931) 1493 et seq. using
R5-H with the aid of a Friedel-Crafts catalyst such as aluminum
trichloride.

45



formyl or acetyl group; R err] and Rl err] can be identical or differ- ent;

35 Y is nio0o5®fa6259 CR err] where Rl err] is hydrogen,
Cerr]-Cerr]-alkyl, Cerr]-Clerr]- aIk ;y, Cerr]-Cerr]-alkylthio, nitro,
phenyl , hydroxyl, hal o- gen, cyano, Cerr]-Cerr]-al kyl am no,
Cerr]-Cerr]-dialkylamno or rrercapto ®* CREeyr1? fornms together with
Rlerr] and its adjgaceng 4 Q5. Nr& - or 6-nenbered ring as
descri bed above; Rferr] lI{ﬂydrogen S]-fterr]-alkyl,

Cerr]-Cerr]-cycloal kyl ; or phenyl or n h thyl which can be substituted

by one or gwre of the foI | owi ng radicals; 45 hal ogen, nitro, cyano,
hydr oxyl , C[err] Cerr]-alkyl, (err]- C[err] hal oal kyl ,

err err] - al kox er err al kox enox
%50/ ]465:[59 oundgl X ct:::[al LL c nver]teg nowry meft):hods J}lnt pxyd%/az:.no acid
derivatives XII as described, for example, in J. Am. Chem. Soc.,

108 (1986) 6395-6397. The aminating reagent used is dialkyl
10 azodicarboxylate XI where R?! is 2,2-dimethylethyl or benzyl.

0 o]
X + R21— 0—"— N=n§——o— g2 —»

15 T
R4  COyRI0 0
R6 —-|——-|—- N— NH —-"-— 0— R21
20 R3 R7 l[= 0
0
| XII
RrR21
25

Hydrolysis of XII with a strong inorganic or organic acid in a
suitable solvent as described above leads to the a-hydrazino car-
boxylic acid derivative XIII. If R2l is benzyl, the conversion of
XII into XIII can also take place by hydrogenolysis with hydrogen
30 and a suitable catalyst such as palladium on active carbon of
various concentrations, for example 10% palladium on carbon.

R¢  CO,R10
XIT —»  R6 |+— NH — NH,
35 5 7
XIII

a-Hydrazino carboxylic acid derivatives XIII can be reduced with
40 hydrogen under pressure, eg. 10-50 bar, with a suitable catalyst,
eg. Raney nickel, to the a-amino acid derivatives IIb.

45



err]-Cerr]-al kylthio, am no, err]-Cerr]-al kyl am no or
a[err}-g[[err+oﬁpé¥§959 ami no, R[gr] can also be a five- or six-nenbered
het eroaromatic ring 5 whi ch cont ai rifzhone ni trogen, sulfur or oxygen
atom and which can carry one or two of e follow ng radicals: hal ogen,
cyano, nitro, err]-Cerr]-alkyl, derr]-RYercpriAl oal kyl,
Cerr]-Cerr]-al kom,nphenouy,—cﬁerr]-ﬁ:ﬁe-F{n'—]—aJH@l-t-hNgz . o
Clerr]-(err]-alkylamno or Clerr]-Clerr]-gdal gyl- amno; 10 in addition,
R4 and R5 can be phenyl groups which are con- nected to each other in the
ortho posisions by a direct |ink- age, a nethyl ene, T®hyl ene or ethenyl ene
group, an oxygen or sulfur atomor an SOerr], NH or Nalkyl group; 15

err] is -Clerrl-al kyl, err]-d.ecrl-cycl oal kyl . or phenyl or
E[apht ]hyl wrc1:|[ (%"&J(? u(nghﬁe%ﬁb%qr{lbﬁt %?‘BEA‘? %ﬁ#‘ok?t? 7 tRe TIPONBAE ol ng
rad- icals; IAVGERI Fetthe inyspbionas deprrikydrabovererr] - al kyl ,
Cerr]-Cerr]-ha- loalkyl, (err]-CJerr]-al koxy, Cerr]-err]-hal oal koxy,
phenoxy, p@etompounds IIb can also be prepared by reacting a compound XIV
with a Grignard compound XV, and hydrolyzing the product XVI with
acid to IIb, similar to the description in Liebigs Ann. (1977)
1174-1182:

15

R4 CO,R10 R¢ CO,R10

+ R3-Mg-Br —» RSH
R5 NC

RS NC

20 XIV XV XVI
XVI ——» IIb

25

The compounds IIc according to the invention where R6 is C1-Cy4-
alkyl, and z is oxygen, sulfur, S=0 or SO;, can be prepared by
opening a suitable aziridine XVII with an alcohol or thiol R6-Z-H
to give XVIII.

30

R22

4 10
R4 l CO,R10 N R COzR

N R6— Z—H — Rs-z—!—-l._ R7
35 r‘_rr‘ \ RS NH
RS R7 I

R22

40 This method is described, for example, in J. Chem. Soc. Perkin
Trans. II (1981) 121-126. Subsequent oxidation, eg. with meta-
chloroperbenzoic acid in a suitable solvent, in the case where
Z=sulfur provides the corresponding compounds XVIII with Z=SO or
S0z depending on the molar ratio of the components. R22 is hydro-

45 gen or a suitable protective group such as benzyl, benzyloxycar-
bonyl, tert-butyloxycarbonyl. If R22 is hydrogen, then XVIII
corresponds to IIc. When R22 + hydrogen, the protective group



20 Clerr]-Clerr]-alkylthio, amno, Cferr]-Cferr]-al kyl am no or

Clerr] - er OP5@/46RpI9ani - no, where tmo radi cal s on adjacent carbon atons

can formto- gether with the Iatter gnected via an al kyl ene or alkyll-

dene group, iyve-_or sSixX i.ch,one or re | e e or

met hyi i denemfg{:c‘j’e ed'l?ﬁfgdcﬂg‘%fﬂé’ ﬁé‘é‘g‘s b‘i} g‘,{i}?mﬁgﬂs' i nﬁ a‘?‘gEt

“(CH err])[ @Fig. ox (*mq[resﬁm}ié%ﬂ W:Lthmt@ - et Fooresult in

-C}((]ﬂ[err]FP@P@?nd}IIe-@Phthis}WRM'rFheo¢°mHDUBHSC$EQ)aCQQF§#ny tarthee, for

exanpl e, thdénvehtion r@an bdi eedcted3@s| @esdribedChiBovid Wwith IErnes egive aer] can

be a fives or six-nenbered heteroaromatic 45 ri ng whi ch cont ai ns one

i rogen. Sbhgbufis RHSCTYAIAM A0 1W0LE kS WBTEL fidde

following ra ng‘?&%ﬁ (f%x;a Bg %W uate %onl o’unds XIX

err er h ﬂB?F r ryskal

d I-9 Elch are known or hZV eenTprepared by known methods with an

aminating reagent XX and a suitable catalyst, for example as

10 disclosed in J. Org. Chem. 56 (1991) 6744-6.

0

CO,R10 I—N— S Cu cat

15 r\-‘J\_‘z_/ @/ . —  XVII

RS
XIX XX

20
The compounds Id according to the invention where Q is a bond and
R® is not hydrogen can be prepared by converting an amino acid
derivative IId (Q is a bond and R® is hydrogen) by known methods
for example into an N-benzyloxycarbonyl derivative XXI and

25 reacting the latter

o
/| k c1 R4 COleo
30 IId [:::r/\\‘o R6— 3 —+———+——_- R7

> RS NH
S
XX1 &
35
R8 — K R4 COleu
o _'___'_ ) \@
0)
base RS N_ﬂ//
40 RS 0
XXII

in an inert solvent, eg. tetrahydrofuran, with a strong base, eg.
potassium tert-butoxide, and an alkylating agent R8-K where K is
45 normally halogen or sulfate. The derivative XXII resulting from
this can be deprotected by known methods to give the amino
compound IXe, for example by eliminating the benzyloxycarbonyl



0050/ 46259 7 Bh X Cerr]-Cerr]-alkylthio, C(ferr]-Cferr]-al kylam no or
C[err]-C[err? ﬁszgﬁéFg am no; in addition, R5 can formtogether with R4 a
tricyclic system5 as descri bed aboyg, and R5 can additionally be an

unsubsti - b n ! §L0 ﬂ?ﬁl de;
scri bed abovg !ﬁ ﬁ %ﬁvﬁt&tﬁ héL%% %‘Pspog ?éon %@?i&efﬁ&a%%g i
6- menbered ring I\Iﬁ{ergob ‘t be a single bond and R8 nmust be a CH R17
group; 10 R{err] is hydrogen, C[err]-Clerr]-alkyl or _
Cerr]-Cerr]-haloal kyl Z Hzi/§d9cs' ngl e bond,R4ox3tq)gﬂlo sul fur, sulfoxide

[sic] or sBlfo- nykrsl5 —_ Rs_z_l___T_R-/
R NH

I
RS

IIe

10 IIe is then reacted with III to give compounds Id as described
above.

The compounds Ie according to the invention where Q is a © or

15

ﬁ group can be prepared, for example, by reacting

cC—o

compounds Ia—d with XXIII under basic conditions in an inert
20 solvent to give Ie.

R2

R¢ COyR10 w—\(
RG—Z—i——'——NH—</ x R8—<° —"C—“L —>
25 Y:&

RS R7
R3
Ta-d XXTIIT
R2
30 R4 COzR10 W—\(
R6 — 2 —i——l— N—{ x
R> R7 | Y'&
(o) R
35 J 0,1 Ie
o /\ R8

In this, L is halogen, OR?3 where R23 is one of the following
40 radicals:
C1-C4-alkyl, benzyl, succinimidyl or 2,4,5-trichlorophenyl;
L can also be azido, p-tolylsulfonyl, methylsulfonyl, trifluoro-
methylsulfonyl or an anhydride moiety.

45 The compounds If according to the invention where R5 is linked to
R8 can be prepared from the tetrahydroisoquinoline deriva-
tives IIf, which in turn can be prepared from the amino acid



Rlerr] is hydrogen or Cferr]-Clerr]-alkyl, Clerr]-Cferr]-al kyl ene [sic],
Cerr]-CerrPO30/46289 : Q is a single bond, 20 [err] 25 Rlerr] is
hydrogen, Cerr]-Cerr]-alkyl, Cerr]- qgrr] al kyl ene [sic], phenyl or ben-

I, d be .di
Sori bed aboydertFEbieH TRV, eeﬁc%m'gr 9’%% & ngf i ‘%%*&uiirﬁ

hydr ogen, C[éPrf T[RYTIENGEK S F - oRY §rm§HEJ u
substituted Bymabandoey, SY@fthesl%n@&?IO)t ha0t¥}4-oni ng radicals 30 [err] 35
0z~ 40 The conpounds, as well as the internmediates Il for preparing 45

them nmay lave one or nore asynmmetri cal substlbgglgd carbon atons. Conpounds
of this type may exist as pure enantiomers oR*pufe

H*
IId + R17-CH=0 —3» R6— 7 N-H

17
XXIV R IIf

10
A2 aromatic or heteroaromatic
system, unsubstituted or
substituted

15 IIf is then reacted with III to give compound If as described
above.

Compounds of the formula I can be obtained in enantiomerically
pure form by starting from enantiomerically pure compounds II

20 which can be prepared in enantiomerically pure and, where
appropriate, diastereomerically pure form by classical racemate
resolution or by enantioselective syntheses (eg. Pure Appl. Chem.
55 (1983) 1799 et seq.; Helv. Chim. Acta 71 (1988) 224 et sedq.;
J. Am. Chem. Soc, 110 (1988) 1547-1557; Chem. Eng. News (1989)

25 25-27), and reacting these compounds II with III as described
above. Another possibility for obtaining enantiomerically pure
compounds of the formula I is classical racemate resolution of
racemic or diastereomeric compounds I with suitable
enantiomerically pure bases such as brucine, strychnine, quinine,

30 quinidine, cinchonidine, cinchonine, yohimbine, morphine,
dehydroabietylamine, ephedrine (-), (+), deoxyephedrine (+),
(-), threo-2-amino-1l-(p-nitrophenyl)-1,3-propanediol (+), (-),
threo-2-(N,N-dimethylamino)-1-(p-nitrophenyl)-1, 3-propanediol
(+), (-) threo-2-amino-l-phenyl-1,3-propanediol (+), (-),

35 a-methylbenzylamine (+), (-), a-(l-naphthyl)ethylamine (+), (-).
0-(2-naphthyl)ethylamine (+), (-), aminomethylpinone, N,N-di-
methyl-l-phenylethylamine, N-methyl-l-phenylethylamine, 4-nitro-
phenylethylamine, pseudoephedrine, norephedrine, norpseudo-
ephedrine, amino acid derivatives and peptide derivatives.

40
Preferred compounds of the formula I, both as pure enantiomers
and pure diastereomers or as mixture thereof, are those in which
the substituents have the following meanings:

45



0050/ 46259 8 di astereoners or as m xture thereof. The use of an enanti oner-
ically pure095@446289%s active ingredient is preferred. The invention
furthernore relates to the use of the f?ovemen- 5 tioned anmno acid

derivatives_for .produci Lug n_pa for ..progducin |nm

endot hel i n Rece go?s ‘H?%Yg ?Pn‘%!s %835#’31%]3“1 §ifleSE % "ftﬂ" E'ar ed
By reacting an SPrPn’Be d!ﬁd&%@F?ﬂ’/a‘Eq \Pe CRFPORY LGy agdder 3% 38 %Cslasiil%%&‘ﬁeve 111
10 where R17 is halogen or Rerr]-SQerr], where R[err] can be

Clerr] - er RE- alisyhyds€dgun,| h&leger - hal-oaid@dylorc:pma;nnhlodlkytmi aitfbjs a
carboxyl i g est eg, 0f,-21%8%PO Y- -é‘ﬁtﬁth&b Wedhd-CHifb | Iétiny1Rmehs) abl y

used. If the pr in the amino acid ester, thisis
first hy- drol ygggr?%ﬁt k?gngr%&%% %fa‘iﬁ'% R=Cq err]H by st andard met hods of

am no 15 aC| d chem stry. R4 L
is nitrogen, -NO;, also CH when at least one of he radicals

R2, R3, R15 and R16 is a nitro group;
10 '

X is nitrogen or CR!5 where R!5 is hydrogen, C;~C4-alkyl,
C1—Cs—alkoxy, nitro, cyano, halogen or phenyl, or CR!5 forms
with R3 and the adjacent carbon atom a 5- or 6-membered
alkylene or alkylidene ring in which one or two carbon atoms

15 can be replaced by a hetero atom such as nitrogen, oxygen or
sulfur, and which can be mono—~ or disubstituted by a
C;—Csz—alkyl (or C;—Ci3—alkoxy group); nitrogen in a 5—membered
ring may additionally be substituted by a CHO or COCH; group;

20 R} can have the same meaning as R2 and additionally form with X
and the adjacent carbon atom an unsubstituted or substituted
5—- or 6-membered ring as described above; R3 can furthermore
form with the adjacent carbon atom and ¥ a 5- or 6-—membered
alkylene or alkylidene ring in which one or two carbon atoms

25 can be replaced by nitrogen, oxygen or sulfur and which can
be mono- or disubstituted by a C;—~C3z—-alkyl or C;—Cj—alkoxy
group, and a nitrogen atom in a 5-membered ring can be
substituted by a CHO or COCH3 group;

30 R¢ has the meaning of hydrogen, C;—-Cg—alkyl, C3—C;-cycloalkyl or
phenyl which can be substituted by one or more of the
following radicals: halogen, C;—Cs-alkyl, C;—Csz—alkoxy,
phenyl, furthermore R4 and R3 can be phenyl groups which are
connected to each other in the ortho positions by a direct

35 linkage, a CH, group, a CH,—CH; group or an oxygen atom;

R5 can have the same meaning as R% apart from hydrogen and
C;—C¢—alkyl, R5 can additionally be phenyl which can be
substituted exclusively or in addition to the abovementioned

40 radicals by two radicals on adjacent carbon atoms, which
together represent a 1,3-dioxomethylene or 1,4-dioxoethylene
group and form with the adjacent carbon atoms a 5- or
6—-membered ring;

45 RS 1is hydrogen or C;—Cg—alkyl;



20 25 The reaction preferably takes place in an inert solvent with the
addi ti on of 0950446258 described in the literature, eg. in J. Am 30 Chem
Soc. 98 (1976) 8472-8475 or J. Chem Spg. Perkin Trans | (1988) 691-696.

Exanpl es of sucgssglggggﬁ% grnggbgggh%h?%e?u Nig al i phatic, alicyclic and

aromati ¢ hydrocarhbons, I C rinated, 35 such as hexane,

cycl ohexane, _petrol eum et her, naphtha, benzene, toluene, xylene, nethylene
chloride, cRfordfPoh¥ireasmer €etGaalk¥lori de, ethyl chloride and

trichl oroet hyl ene, ethers such as diisopropyl ether, dibutyl ether, nethyl

tert-butyls et heis psdmyleebona)i decarbodyangradisl drehhabygdabongl, gk&ipnes
such as 40 acetone, nethyl ethyl ketone, nethyl isopropyl ketone and nethyl

i sobutyl ke gnerné%ééééﬁi Sc 5%%_33ﬁ$fpitrile and propionitrile, alcohols

such as net hano I'sO pano but anol and et hyl ene glycol, esters
such as ethyl acetate and anyl acetate, am des such as dinethyl formam de
and dinethy%&ﬁﬁ%%#ﬂ%ﬁ%y prefexred compounds of the formula I, both as pure

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

R is a carboxylic acid, a carboxylic acid salt or a group which
can be hydrolyzed to a carboxylic acid, as described above;
15
R2 is hydrogen, chlorine, methyl, ethyl, CF3;, nitro, methoxy,
ethoxy, hydroxyl, methylthio, amino, N-methylamino or
dimethylamino;

20w is nitrogen;

X is nitrogen or CR!5 where R15 is hydrogen, methyl, nitro or
cyano, or CR15 forms with R3 and the adjacent carbon atom a 5-
or 6-membered alkylene or alkylidene ring in which one carbon

25 atom can be replaced by oxygen, and which can be substituted
by a methyl or methoxy group; the 5- or 6—-membered alkylene
or alkylidene ring can have the following structures, for

R o o &

gI' EN gﬁ ,5:@ | gI' NG
35 gﬁs

g@ ;

R3 can have the same meaning as R? and additionally form with X
and the adjacent carbon atom an unsubstituted or substituted
5- or 6-membered ring as described above; R3 can furthermore
45 form with the adjacent carbon atom a substituted or
unsubstituted 5- or 6-membered alkylene or alkylidene ring in
which one or two carbon atoms can be replaced by nitrogen or



45 i des and sul fones such as di et hyl sul foxi de and sul f ol ane, bases such
as pyridi ne,005044685%yrrol i done, cyclic ureas such as 0050/ 46259 9
1, 3-di met hyl - 2-i m dazol i di none and 1, 34 |nethyl 3,4,5,6-tetra-

hydr o- 2( 1H) - pyr|n1d|none he.reactjon e car |ed out
at a tenperatur &% £A% V}Eﬁ ecFPo?r?OT‘}QsFUg" texﬁ'e Bﬁeﬁf'fﬁ‘g %‘o 8?‘Yt he
sol vent or mi xt (FROUBF E€FAMRIASS of| puch 1%¥¥§FBPe°¥(?%Eﬁ%lggnﬁaEkPQ§1a£FRal|
nmetal or alkaline earth netal hydride such as sodi um hydride, potassium
hydri de or 10 caIC|un1hydr|de a carbonate such as al kali netal carbonate,
eg. sodi ungor poives anaalkal i nawel  owwal kal inyev earth net al

hydr oxi de such as ~-o|un1or aSS|un1h e, an or netallic
0

conmpound such as l'ithi ngn aIk tal amd
’ OMe ’

AW NW AW MW AW MW ‘\T___T/’
I I HN - N
o~_-0 O:: HN :/ ~
' 4 [ 4 r
15

R¢ has the meaning of hydrogen, methyl, ethyl, n-propyl,
l1-methylethyl, cyclohexyl, or phenyl which can be substituted
by one or two methoxy groups, furthermore R4 and RS can be
phenyl groups which are connected to each other in the ortho

20 positions by a direct linkage, a CH; or CH;—CH; group;

10

-

R> is cyclohexyl or phenyl which can be substituted by phenyl,

one to three methoxy groups, or exclusively or in addition to
a methoxy group by two radicals on adjacent carbon atoms

25 which together represent a 1,3-dioxomethylene or
1,4-dioxoethylene group and form with the adjacent carbon
atoms a 5- or 6—-membered ring, R® can additionally be an
unsubstituted or substituted phenyl ring which is linked in
the ortho position to R® to form a 6-membered ring when Q is

30 a single bond and R® is a CH-R!7 group;

R6 is hydrogen, methyl, ethyl, n-propyl or l-methylethyl;

R7 is hydrogen or methyl;
35
Q is a single bond, a carbonyl group or an oxycarbonyl group;

R® is hydrogen, methyl or 1,l1-dimethylethyl, R® can additionally
be directly connected to R® as described above when R8 is a
40 CH~R!7 group in which R7 is hydrogen, methyl, ethyl, phenyl
or phenyl which is mono- to trisubstituted by methoxy, or one
of the following radicals:

45



such as
conpounds of

l'ithi | i ropyl am de. 15 The invention also relates to those
b375258

la I'l which have not been discl osed. They can be

prepared in a known manner. 20 The conpainds |la according to the
Fnventi on,

solvent. Th

where Rlerr]=H and Z is a bond, can be prepared, for exanple, by
a method described in Tetrahedron Lett. 3@ (1978) 2651, by pgacting a
suitable imne IV wth conpound Vwth the aid of a base ijn an inert

is reactio &Efre appr opgi -Ocarried out 4 2 phase 25
m xture with a phase- cat al yst dﬁase-;ransf nd%?|0n33 for
exanpl e in5nethyI2%Q,chlori e and 5-80% StTerfyt h aque ydroxi de

solution with a quaternary ammonium salt such as tetra-

bi sul f at e.

\
1

i S subse

-R7
10

15

20

- but yl ammoni um
In this, K neans hal ogen or OR[err] where Rlerr] is

qé§g]potent1al for the treatment of hypertension, pulmonary hyper-
tension, myocardial infarct, angina pectoris, acute kidney fail-
ure, renal insufficiency, cerebral vasospasms, cerebral ischemia,
subarachnoid hemorrhages, migraine, asthma, atherosclerosis, en-
dotoxic shock, endotoxin-induced organ failure, intravascular co-
agulation, restenosis following angioplasty, benign prostate hy-
perplasia, ischemic kidney failure and that caused by intoxica-
tion, and hypertension.

The good effect of the compounds can be shown in the following
tests:

Receptor binding studies

Cloned human ETp receptor-expressing CHO cells and guinea-pig

- cerebellar membranes with > 60% ETg by comparison with ET, recep-

25

30

35

40

45

tors were used for the binding studies.
Membrane preparation

The ETp receptor-expressing CHO cells were grown in F;, medium
containing 10% fetal calf serum, 1% glutamine, 100 U/ml penicil-
lin and 0.2% streptomycin (Gibco BRL, Gaithersburg, MD, USA).
After 48 h, the cells were washed with PBS and incubated with
0.05% trypsin-containing PBS for 5 min. The F;, medium was then
neutralized, and the cells were collected by centrifugation at
300 x g. To lyse the cells, the pellet was briefly washed with
lysis buffer (5 mM tris-HC1l, pH 7.4 with 10% glycerol) and then
incubated at a concentration of 107 cells/ml of lysis buffer at
4°Cc for 30 min. The membranes were centrifuged at 20,000 x g for
10 min, and the pellet was stored in liquid nitrogen.

Guinea-pig cerebella were homogenized in a Potter—-Elvejhem homog-
enizer and obtained by differential centrifugation at 1,000 x g
for 10 min and repeated centrifugation of the supernatant at
20,000 x g for 10 min.

Binding assays

met hyl sul fo luyl sul f | or trifluoro-,30 nethylsulfonyl. The im ne
Wﬂe ﬁto&pgﬁrelé% e%t? Q:l¥1§r P e%%nt invention provide a novel therapeu-



40 45 0050/ 46259 10 [err] 5 VI can be hydrolyzed to lla in a swtable

sol vent u3|9% 0 6F§§ﬂ|c or organic strong acids such as hydrochloric acid,
sul furic acid, 10 nitric acid, phosphggc acid, perchloric acid, acetic

.acid, tri-

- t
Gor ] - er PyShide oﬁéei‘a‘e‘a o, \%vﬁferd.(é?

di oxane or

E‘&:!"chh% hyéé&'ﬁipnf @;ﬁ!o‘l n&{ﬁ%'éb%ra%ce&& b ahfs IPUS

éﬂ‘ise C‘i[,eﬂia?] Al 3m
¥afleend0 W@/ml bacdtragine,padoPydt BSAikas p|%é=qn#rﬁm0%t<af’g

the first 1%0 #epf protsimpdrohysayl mixture; | and incubbated twictha2iSnpMaci d

ester || aswesree qETh redgptiorgassaynereabipn 12he-Rey NBETRGctePpibLlassay)

10

15

20

25

30

35

40

45

at 25°C in the presence and absence of test substance. The non-
specific binding was determined using 10-7 M ET;. After 30 min,
the free and bound radioligand were separated by filtration
through GF/B glass fiber filters (Whatman, England) on a Skatron
cell collector (Skatron, Lier, Norway), and the filters were
washed with ice-cold tris-HCl buffer, pH 7.4 with 0.2% BSA. The
radioactivity collected on the filters was quantified using a
Packard 2200 CA liquid scintillation counter.

Functional in vitro assay system for searching for endothelin re-
ceptor (subtype A) antagonists

This assay system is a functional, cell-based assay for endothe-
lin receptors. When certain cells are stimulated with endothe-
lin 1 (ET1) they show an increase in the intracellular calcium
concentration. This increase can be measured in intact cells
loaded with calcium-sensitive dyes.

Fibroblasts which had been isolated from rats and in which an en-
dogenous endothelin receptor of subtype A had been detected were
loaded with the fluorescent dye Fura 2-an as follows: After
trypsinization, the cells were resuspended in buffer A (120 mM
NaCl, 5 mM KCl, 1.5 mM MgCl,, 1 mM CaCl,, 25 mM HEPES, 10 mM
glucose, pH 7.4) to a density of 2 x 106/ml and incubated with
Fura 2-am (2 uM), Pluronic F-127 (0.04%) and DMSO (0.2%) at 37°C
in the dark for 30 min. The cells were then washed twice with
buffer A and resuspended at 2 x 106/ml.

The fluorescence signal from 2 x 105 cells per ml with Ex/

Em 380/510 was recorded continuously at 30°C. To the cells were
added the test substances and after an incubation time of 3 min
ET1. The maximum change in fluorescence was determined over 30
minutes. The response of the cells to ET1 without previous
addition of a test substance served as control and was set equal
to 100%.

In vivo testing of ET antagonists
Male SD rats weighing 250 - 300 g were anesthetized with amobar- .

bital, artifically ventilated, vagotomized and pithed. The
carotid artery and jugular vein were cathetized.

In



I.s hydrolyzed with nore concentrated acid or with a strong acid to the
anmino acid 199P %ﬁ%ﬁ?{err]—H 20 Reaction of conmpound Ila with Il as
descri bed above results in conpounds | @jaccording to the invention where

Rerr] is h)éfk&%b%no& eéd&nlnh%tﬂﬁ{&ge& al”ﬁ 'Zk@ %1Qtar8°m aﬁﬁéfée{ 11355-
i

h
1 Pt & kg At 1o’p °$%Bé'rve%%5ﬁd"ﬁ<% £sy8L8

Cerr]- CIerrqe€%°Fy group are prepared by reacting a suitable phosphonate
com pound VII with a carbonyl conmpound VIII in a Wttig-Horner reac- tion
to give the The rdesttnsahpuwaidsd wepapinjetted 20v] e(Y mlFkg\hixmiso Rher tést S

d el rl- IC[er rdnialaisl 50MiMHesedre gel o RE rb¥i 6 iﬂﬁdéﬂéﬁﬁﬂ@(iabngit higg
car boxylic

et seq. usi aﬁt%&a&%f% éﬁoégﬁé %L?{{%ngg tﬁy(ﬁaﬂ&eg l&%i[%suég st

aluninun1tr|%hﬁqﬁl Sqyas compared wi t he” Enittol

10 Sudden death of mice induced by endothelin-1

The principle of the test is the inhibition of the sudden heart
death of mice caused by endothelin, probably owing to constric-
tion of the coronary vessels, by pretreatment with endothelin

15 receptor antagonists. Intravenous injection of 10 nmol/kg endo-
thelin in a volume of 5 ml/kg of body weight is followed within a
few minutes by the death of the animals.

The lethal dose of endothelin-1 is checked in each case on a

20 small group of animals. Intravenous administration of the test
substance is usually followed after 5 min by the injection of
endothelin-1 which was lethal in the reference group. The times
before administration increase with other modes of administra-
tion, possibly up to several hours.

25 :

The survival rate is recorded, and effective doses which protect

50% of the animals from endothelin-induced heart death for 24 h

or longer (ED 50) are determined.

30 Functional test on vessels for endothelin receptor antagonists

First a contraction is induced by K* in segments of rabbit aorta
after a previous tension of 2 g and a relaxation time of 1 h in
Krebs—-Henseleit solution at 37°C and pH 7.3 - 7.4. Washing out is

35 followed by construction of an endothelin dose-effect plot up to
the maximum.

Potential endothelin antagonists are administered to other prepa-
rations of the same vessel 15 min before starting the endothelin

40 dose—effect plot. The effects of endothelin are calculated as a %
of the K*-induced contraction. Effective endothelin antagonists
result in a shift in the endothelin dose—effect plot to the
right.

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



45 0050/ 4 rr] 5 Conmpounds X can be converted by known nethods
into hydraziﬁééaé%ézégrivatives X'l as described, for exanple, in J. Am

Chem Soc., 108 (1986) 6395-6397. The agpg nating reagent used is dialkyl 10

i i - di Lethyl .or b . 15 20
‘Z‘Eoﬂ'yﬁféf’%iy%fjofa%j EArETPERS Mish ARl sBHRYE (roBSCHe iSokbarya) o

sol vent as descriBed above |eads to the a- hydrazi no car -

The dosage depends on the age, condition and weight of the pa-

5 tient and on the mode of administration. As a rule, the daily
dose of active ingredient is about 0.5 - 50 mg/kg of body weight
on oral administration and about 0.1 - 10 mg/kg of body weight on
parenteral administration.

10 The novel compounds can be used in conventional solid or liquid
pharmaceutical forms, eg. as uncoated or (film-)coated tablets,
capsules, powders, granules, suppositories, solutions, ointments,
creams or sprays. These are produced in a conventional way. For
this purpose the active ingredients can be processed with conven-

15 tional pharmaceutical aids such as tablet binders, bulking
agents, preservatives, tablet disintegrants, flow regulators,
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
release-slowing agents, antioxidants and/or propellent gases (cf.
H. Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag,

20 Stuttgart, 1991). The administration forms obtained in this way
normally contain from 0.1 to 90% by weight of active ingredient.

Synthesis examples
25 Example 1
Di(3-methoxyphenyl)methyl bromide

22.53 g (92.9 mmol) of di(m-methoxyphenyl)methyl alcohol were

30 dissolved in 200 ml of diethyl ether and, under a nitrogen atmos-
phere, 28.76 g (138.3 mmol) of thionyl bromide dissolved in 20 ml
of diethyl ether were added dropwise. After 6 hours at room tem-
perature, the mixture was poured into ice-water, and the organic
phase was separated off, washed with water and saturated NaHCO3

35 solution, then dried with MgSO,; and concentrated. 27.73 g (97.8%)
of crude product were obtained and were immediately reacted
further.

Example 2

40
Methyl 2-N-(diphenylmethylene)amino-3,3-di(3-methoxyphenyl)-
propionate [sic]

19.05 g (75.2 mmol) of N-diphenylmethylenylglycine [sic] methyl
45 ester were dissolved in 200 ml of THF and, at -78°C under an argon

atmosphere, 75 ml of a 1.5 molar solution of LDA in THF were

slowly added dropwise. After 45 minutes, 27.73 g (90.3 mmol) of



boxylic acid derivative XIIl. If R21 is benzyl, the conversion of XII into
XI Il can al #9504&628%ce by hydr ogenol ysi s Wit h hydrogen 30 and a suitable
catal yst such as paI I adl um on active cggbon of various concentrations, for

exampl e 10% IIad err dr | i ¢
derlrreat i ves ‘%?P 2 %I]I Il?rl?ﬂl %‘63@ m?]nﬂg §ur%géeecb 10- 50
bar, with a@&?i”éﬁ?e %%ﬁea th“éﬁ'-esRaﬁé Rixiide wag “E?daﬁPnEe groom
deri vat i ves tempergture Q@SU#&GQIBQ! Brirsed] f%rﬁ?obﬁt!!ﬁﬂ | Thepa@0bel refact ed
with I'll to phosphibe mofiflerundse | dddeel;otte MTHE aralshetr ipmad iodif asdelesm— bed
above. 10 gSqiRedngsedddre;adnal e RRsNGARMAS dRtraefedi fiired ¢ORROURMLNXI V
ethyl acetate. The combined organic phases were dried with MgSO4
and concentrated. 43.3 g of crude product were obtained and were
immediately reacted further.

10 Example 3
Methyl 2-amino-3,3-di(3-methoxyphenyl)propionate

43.3 g (75.2 mmol) of methyl 2-N-(diphenylmethylene)amino-3,3-

15 di(3-methoxyphenyl)propionate [sic] (crude product) were dis-
solved in 1 1 of THF and, after addition of 506 ml of 0.5 normal
hydrochloric acid, stirred at room temperature for 90 minutes.
After the THF had been stripped off under reduced pressure, the
aqueous residue was extracted with ethyl acetate. The aqueous

20 phase was then made alkaline (pH 9-10) with 25% strength ammonia
solution.

The aqueous phase was then extracted four times with ethyl ace-
tate. The combined organic phases were dried with MgSO4 and con-
25 centrated. 14.27 g (60.1%) of product were obtained.

Example 4

2-Amino-3, 3—-di(3-methoxyphenyl)propionic acid
30
6.0 g (19.0 mmol) of methyl 2-amino-3,3-di(3-methoxyphenyl)pro-
pionate were refluxed in 140 ml of 6 normal hydrochloric acid for
6 hours. The mixture was then cooled to 0°C, and the precipitate
was filtered off, washed with water and dried. The solid was then
35 dissolved in 50 ml of ethanol, 20 ml of propene oxide were added
and the mixture was refluxed for 30 minutes. After cooling, the
precipitate was filtered off, washed with ethanol and dried.
2.20 g (38.4%) of a white powder of melting piont 168-173°C were
obtained.
40
Example 5

3,3-Di(3—-methoxyphenyl)-2-(4,6-dimethoxy-2-pyrimidinylamino)-
propionic acid
45



wth a Grlgnard 2 ggound XV, and hydrolyzing the product XVI with acid to

[[1b, simlar 00304482%2scr | ption in Liebigs Ann. (1977) 1174-1182: 15 [err]

20 25 The conpounds |lc according to thg invention vvhere R6 is Cl-C4-

al kyl, and 7 '—fo %Xxg ?(Vmﬁ&{if%rf 2556 358084 | i--m }@g’:‘%&ﬁh@pem ng
6

?e?:’Ji t ggl € az' | 13 VH4t pmn%? tco4h%| 1me£hoxy -2 &,ﬁmﬁ M 30

Thi s net hod ‘F’s‘“ﬂé?&Fl] b%ﬁd ¢-3° gxhiph mmod)jof Cﬂ‘é‘H““SSérb%ﬁ“}ﬁ H’e?Faﬁ’étrcf‘l
(1981) 121- 1@3:edsm§eqaemxmnedafu b mle@f QMFhandtld mdhoHrwpt@rbendoi ¢ aci d
in a suitadl stiandedeat, 807 tfoe tAskouwdwswr Water and ethyl acetate were then

added to the reaction mixture. The aqueous phase was acidified
with 6 normal hydrochloric acid and extracted three times with
ethyl acetate. Drying with MgSO, and concentration resulted in the
crude product, which was chromatographed on silica gel with

10 dichloromethane/methanol (50:1). 0.455 g (34.1%) of a white
powder of melting point 58-66°C was obtained.

Example 6
15 3,3-Diphenyl-2-(4,6-dimethyl—-2-pyrimidinylamino)propionic acid

2.60 g (10.8 mmol) of 2-amino-3,3-diphenylpropionic acid and
0.64 g (4.5 mmol) of 2—-chloro-4,6—dimethylpyrimidine were intro-
duced into a mixture of 16 ml of DMF and 16 ml of water, 0.57 g
20 (5.4 mmol) of sodium carbonate was added and the mixture was
stirred at 80°C for 24 hours. Then 100 ml of ethyl acetate and a
little water were added, and the phases were separated. The
aqueous phase was acidified (pH 1-2) with 6 normal hydrochloric
acid. The resulting precipitate was filtered off with suction and
25 washed with ethyl acetate, then dried. 0.30 g (19.2%) of a white
powder of melting point 172-174°C was obtained.

Example 7
30 2-(4,6-Dimethoxy-2-triazinylamino)-2—-(9-fluorenyl)acetic acid

2.29 g (9.6 mmol) of 2-amino-2-(9-fluorenyl)acetic acid, 0.70 g
(4.0 mmol) of 4,6-dimethoxy-2-chlorotriazine and 0.51 g
(4.8 mmol) of sodium carbonate were introduced into a mixture of
35 16 ml1 of DMF and 16 ml of water and stirred at 80°C for 13 hours.
Then ethyl acetate and water were added and the phases were sep-
arated. The aqueous phase was acidified with 6 normal HC1l and ex-
tracted three times with ethyl acetate. The organic phases were
dried with MgSO; and concentrated. The crude product was chromato-
40 graphed on silica gel with ethyl acetate/n-heptane (1:1). 0.44 g
(29.1%) of a white powder was obtained; R = 0.135, melting point
182-186°C.

Example 8
45

2-(3-Nitro-6-methoxy-2-pyridinylamino)-3,3-diphenylpropionic acid



Z=sul fur provid s t he correspondi ng conpounds XVI1I with Z=SO or S02
dependi ng PPIREE6PAr ratio of the conponents. R22 is hydro- 45 gen or a
suitable protective group such as benzy , benzyl oxycar- bonyl,

-tert-butyl I [ en, nd | C.
When Rzzy[;’z‘yﬁ"a#@“ 4 sloyiooe 2 %*élf‘f‘%% &8@“*‘%5 pas %‘1%5 040
renmoved by h?)gs elﬁga RHRT PinSfaIé ng

hydr ogenol yﬁ's2 \RF“PI]I)a°§lﬁ‘Idd-b‘Ime°E’é}P%‘Hfs°c wege trtqducsd LR i m L @Ei DME hi s
way. The coxmsbuidml| of watsy,dend tke ikthnecwas @ticxadbet 1846t er as

descri bedsahtmrsi.t Bthyl doetgitecand .wdteowppe ntieenXddded whamh theephasesm se
accordi ng twerdd@epa¥8Eéd OheC agubSud 'PHadeCHa®YadiRBE eAwIEd rd ndemat urat ed
carbonyl ¢ Soft& MY AR’ ExkPOWL L EnPAY & HRENRERPSIRA R¥ekRoun

met hods wit fter drying with MgSQO; and concentration under reduced pressure,

the crude product was recrystallized from isopropanol. 0.34 g
10 (20.1%) of a yellow powder of melting point 172-180°C was
obtained.

The examples listed in following Tables 1-5 can be prepared by
the methods described at the outset.
15

20
25
30
35
40

45



am nati ng rea%%@%ﬁ a suitable catalyst, for exanple as 10 discl osed
in J. Og. Chem 1) 6744-6. [err] 15 20 The conpounds |Id according

to the invention where Qis a bond and Rl err] is not hydrogen can be
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this can be d@‘%wﬁf%% by known nethods to give the am no conpound Ile,
f.or exanple by el I ng the benzyl oxycar bonyl 0050/ 46259 14 group

wi th hydrogen with catal ysis by palladium active carbon in an inert
solvent. [err] 10 Ile is then reacted mﬁsh 1l to give conpounds Id as
descri bed above. The conpounds |e acconﬁ ng to the invention where Qis a
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25 30 0050/462 [err] 35 In this, L is halogen, OR err] where
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0050/ 46259 16 Bg §z§ carboxylic acid, a carboxylic acid salt or a group
whi ch can be R Pé#yze to a carboxylic acid, as described above. R err]

i s hydrogen, halogen, Cerr]-Cerr]-alkyl, Cerr]-Cerr]-haloal kyl, nitro,
5 Cerr]-Cerr]-al koxy, C[err]-C[err%/gal kyl t hi o, cyano, am no,

met hyl am no, hydroxyl or dinethyl am no; I s nitrogen, C-NO2, also CH
ilcal s|Rjerlr]} R grr]l,| Rlerjr]] ahd|R[jer}) ] s a
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sul fur, and %tﬁbf%% nmono- or disubstituted by a (Jerr]-err]-alkyl
(ar Cerr]-Cerrl-a group); nitrogen in a 5-nenbered ring may
additionally be substituted by a CHO or COCH err] group; 20 R3 can have the

sanme neaning as R err] and additionally formwi th X and the adjacent carbon
at om an unsubstituted or substituted 5- G® 6-nenmbered ri ng as descri bed
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10 enanti oner fiastereoners or as mxture thereof, are those in
whi ch the substituents have the follow ng neanings: R is a carboxylic
acid, a carboxylic acid salt or a group which can be hydrolyzed to a
carboxylic acid, as described above; 15 Rlerr] is hydrogen, chlorine,

met hyl, et hyl 3. nitro, nethoxy, ethoXy, hydroxyl, nethylthio, am no,
N- et hyl am no|of dkpret hyl am no] 200 W | isinityogenh; X s nftrojgen or
CR err] where|&]8rd| i hydrogén, pretHyl, [nitfo of cyano)| or|CRlerr] forns
with Rlerr] apd z@? adjlacerit carboh atlom a 5-|or B- mdnbeqfed fl kyjl ene or
al kylidene ripg|qme whi gh ofe carbop 25 at om can Hde r¢pl aped [by oxygen,
and whi ch can{®¢ supstijtutged by a petHyl o¢r nethoxy droup; the H or
6- menber ed al Kyl ene[ or [alrKyrtdgne fing cay trayetje—ffottgwg—stjr uct ur es,
for exanple: BO|[erf]
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R err] has t dwp%aé% of hydrogen, nethyl, ethyl, n-propyl,

1- met hyl et hqu&cyc oggyl, or phenyl which can be substituted by one or two
nmet hoxy groups, furthernore R4 and R5 can be phenyl groups which are
connected to each other in the ortho 2035 positions by a direct |inkage,

a CH2 or CH2-CH2 group; RS s cyclohexyl or phenyl which can be
substituted Jéc phepyl ,{ ongd tb {hried net hoxy Igr pups,| of exd¢l usibelyjor in
addition to bs et hoxy group Py tvo Irafi ¢alls fon{ adj dcent | car gon{ at onys 25
whi ch toget her [repfesent g 1 31 dijoxjongt hyljen ﬁr 1,{4-di px et hy] ene |gr oup
and formwi t hefhe fdjacent} ciarbon atops}a |5-f of §-renpefed rfi ng, {Rjjerr] can
addi tional | y}®¢ anjunsubstji t ut ¢djor} spbgtijt ut ed phgny] fing mwhjch ijs |inked
in the ortho[pgsitjon fo H efr 0 [fof mja {6-jrefioérgd y1 ng en g 30
a single bongd and R erf] ils p CHR[ler}] jgrloup; | Ré |is h/d#ogen et hyl ,
) ) . ) : .
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s a 40
or phenyl

can additionally be
phenyl

et hyl,
or one of the follow ng

conpounds of the present

R err]

nmet hyl ,
XY,

b

as descri bed above when R[err]
5T

1, 1- di net hyl et hyl |

err]

or

By

CH R17 group in which R17 is hydrogen,
0050/ 46259 19 Jerr]
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directly con
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dot oxi ¢ shock LN-i nduced organ failure, intravascul ar co-

agul ati on, rengﬁggﬁgé?ollomﬁng angi opl asty, benign prostate hy- 15

perpl asia, ischem c kidney failure and that caused by intoxica- tion, and
hypertensi on. The good effect of the co unds can be shown in the

following tests: 20 Receptor binding st es Cl oned human ETA ,
recept or - expriesisi ng {CHO cell g4 and| gui rjeal pi gjcqdrepell gr |mepbfaresf with >
60% ET[err] b¥ lcofrpari{soh W tlth [ET[efr]{ rlecep{ 25 tofs|wgre|l u &d flor the
bi ndi ng st udi|€S] Merbrjane rgpajrati on {The FTA recep1or-egp?e $ilng CHO cells
wer e grown ir:?lz mgdilum 39 dont al ning 10% fetdl [kalf |sgrum Eoo | ut am ne,
100 Um penila{-1linjand 0. 2%ist rept qmylci h (Glocp BRI, |Galt herisburg, NMD
USA). After 4 —Ttie e wWere Nai:hqd i hFﬁ‘S Mg moubatgd (Wit h 0. 05%
trypsi n-cont di nj ng WB% fpr|5imin.| The F[Eg Lénedipn1mas t hen|ndqutjral i zed,
d b i
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suspended in gagg?gghgg buffer (50 MMtris-HO, pH 7.4 with 5 nMMd[err],
40 [err]g/mM Dbacitracine and 0.2% BSA) at a concentration of 50 [err]g of
protein per assay mxture, and incubated with 25 pM5 [err]l-ET[err]
¢ET[err] receptor assay) or 25 pNI[err]I-d%Z[err] (ET[err] receptor assay)
at 25 Cin the presence and absence of test substance. The non- specific
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Nale SD rats yg
artifically ven
jugul ar vein were catheti zed.
of 1 [err]g/kg ET1 to control

$O74Pes

850 - 300 g were anest hetized wth anobar- 45 bital,

animal s |l e

vagot om zed and pithed. The carotid artery and :
0050/ 46259 21 I ntravenous adm ni strati on
s to a marked rise in bl ood

a |l engthy pertod. 5 The test conpounds were

pressure which persists for
injected i.v.|~l1 MAkd) | nto the tgst aninmalls 5 mn before E
adninistratic@z Tb detlerfri 18 the ETt ant agonmi stic prpperties,
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3-Methoxyphenyl | 3-Methoxyphenyl

3-Methoxyphenyl | 3-Methoxyphenyl
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3-Methoxyphenyl | 3-Methoxyphenyl

3-Methoxyphenyl | 3-Methoxyphenyl.
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| nt ravenous
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by pretreatnment with endothelin 15 receptor
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lethal in th
wi th ot her
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ant agoni st s
aorta after
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oTFunctTongt—test—m vessets for endothelin receptor
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35 fol |l owed 3%?§on ruction of an endothelin dose-effect plot up to the
maxi mum Pot of thelin antagoni sts are adm ni stered to other prepa-
rations of the same vessel 15 min before starting the endothelin 40
dose-effect plot. The effects of endothelin are calculated as a % of the
Klerr]-induced contraction. Effective effothelin antagonists result in a
shift in the endothelin dose-effect plloIJtp The rIght. :r h? donpounds

r

according to the invention can be adni|® stergd jorpl 'y |or] par¢ntjerjal |'y

(subcut aneously, intravenously, intranrs Eularly iintir ajpefitorjeal ly) in a
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on' tho- mode. cPORARERRE

he age,
ration.

condition and weight of the pa- 5 tient and
thée daily dose of active

As a rule,

ingredient is about 0.5 - 50 ng/ kg of body weight on oral adm nistration
and about 0.1 - 10 ng/ kg of body weight on parenteral adm nistration. 10
The novel conpounds can be used in convettional solid or liquid

phar maceuti cal. |f oy n¥, jeq. hs|urjcopt gdjor] (1 I m)coafed t s| dapsul es,
powders, granfllies; supgpdsitofidgs,| solytijons, |oifntiment$, 18 {0 Sprays.
These are pr¢duced {nla |cohvéntli onal Way. For thils putpd neladtive

i ngredi ents ¢arl be br qcgssped [ wift hl cpnyer|- [L5|tilonal | phar itilcal aids
such as tabl ¢& [bi hdgérg, |bu] kiind  algentg, |presérvat|i ves] t

di si nt egrant g, rgouaf ors; agticrzers T C t—qper sant s,
enul sifiers, sglven1s, riel ase-isljom ng ggent $, jant i pxi da andg/ qr

propel | ent gg‘%o%m F SLEcl\er eft fl': @F'%mzeutis_g@ noll ogi e,

. 2 = . q. :
Thi eme- Ver | ag, {9 Cdar |5 [T951)= [ FhE |BUhF hi, st,rlay |DNOf BBFdi ned in
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.25 Exanple 1 &%@-mgﬂxyphenyl )met hyl brom de 22.53 g (92.9 mmol) of

di (m met hoxyp ( yl al cohol were 30 dissolved in 200 m of diethyl

et her and, under a nitrogen atnos- phere, 28.76 g (138.3 mmol) of thionyl

brom de dissolved in 20 m of diethyl ether were added dropw se. After 6

hours at roomtem perature, the nixtur&8as poured into ice-water, and the

organi ¢ phas¢_Mas| skpardted off[, vvash%d vm[(h wat §r |and gatjur pt ¢d [NaHCO3 35
[

sol ution, the# |drf ed tlh NQSCIerr] amd [concendrated. [27. 13 g (91. 8% of
crude product™erle pbfaijned @and re ilmtedy atelly |Irefpcted flurf her| Exanple 2
40 Met hyl 2- Ne(ldi phenyl net hy ere)an‘né-E,S-d (G-nbtho yphegny| ){ propionate
[sic] 19.05 ¢=(|75 1) pf | Nqdijphenyl et hyl enyl|gl yc1 ne [{siE] | mgt hyl 45
ester were dirsyguot T2 mrof—TrFard a1 78— g ujrdgr —janrarggn
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sl ow y added %r j se._ After 45 mnutes, 27.73 g (90.3 mmol) of

0050/ 46259 23 (?%w oxyphenyl ) met hyl bromde in 60 m of THF were added
dropwi se. After 90 mnutes, the m xture was allowed to reach room
t.enperature and was then stirred for 22 hours. Then 20 ml of phosphate
buffer were added, the THF was stri pped 87t under re- 5 duced pressure, . and
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solved in 1 iy d, after addition of 506 ml of 0.5 nornal

hydr ochl oric]naq(g%i_{%ﬂred at roomtenperature for 90 mnutes. After the
‘THF had been stripped of f under reduced pressure, the aqueous residue was
extracted with ethyl acetate. The aqueous 20 phase was then nade al kal i ne

(pH 9-10) with 25% strength ammoni a sol 88i on. The aqueous phase was then

extracted foyr|[tijmgs M ghlethyl dcqg- fate] The C)ﬂbl}ed or ggni c| phases were
dried with MO drrf] And dont P5|centfafed. [14]27 g [60.[1% |of product were
obt ai ned. ExgMpl ¢ 4 2t Afi rfo-B, B- di ({3- e hgxylphgny! ) pfopiloni d acid 30 6.0 g
(19.0 mmol) p;i.mzthyl 24am’n-§,3-di(3- retlhoxypheényl ) pro+- pijonaie were
refluxed in ]:ﬂ(? i fof { 6 ngrn@l | hydrlochl ¢rijc fac|{ df{for}{ 6 hourg. The m xture
was then coofet—troOterit; Htrherpre¢ gttt B yas— i+ tered—of4, washed
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and dried. 2.20 g (38.4%
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.added to the
formal hydro

8@?@%‘1&3‘& d and ex

«Drying with MgSJ err]
whi ch was chr omat ogr aphed on silica gel
(50:1). 0.455 g (34.19% of a white powd®

m Xt ure.

tracted three tinmes with ethyl

The aqueous phase was acidified with 6

acet at-e.

and concentration resulted in the crude product,

ith 10 di chl or omet hane/ net hano

of nelting point 58-66[err]C was

obt ai ned. Eanple[6 1§
3, 3- Di phenyl|§2; (4,]6- di|net EyI-Z-p ri mjdi nyl an no)|pr opi on| ¢ &ci d
mol ) of 2-arﬁ‘no-§,3-ciph«,nyl pr ogi onijc agid jand |0. 64 g [4.5 mMu
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of DMF and &M df wdtery 0.p7 ¢ 20}(5. # mpl ) jof $odi bm clar ba
added and tHemxtorewas|{stiTreq at [80frriCgr—23toprs. | 114
ethyl acetatle pnd ja lijttl ¢ waler |werg adfled,| and th¢ phasesf wer
The aqueous [phlse fwas |aci ¢ijf i Eﬁd (lpH 1x2) [with 6{norfgl hydrieghl
. . . -1 .
The resulting predipitlate|was|Tillered off, W h |suctPon|@nd 25
ethyl acetatle,|thdn drijied| 0.B0 (q (19.2% éof ‘z@ v@t_e pojwer| of
oi nt 172- 17 Hhedf— :
P pea m & |m
(] [} (8]
¢ L |L
o |2 |8 e |2 g o T le
mIE |8 [= |§ [® (8 |= oy =
|z | |m |2 |§ |2 |2 |2 |2 |2 |2 |= |=
(] ™
o [ 18 Jlo |2 g (= |8 |« 2 o 14
% |E |2 |F |~ |8 3|82 |~ |8 |8 |3
Zim = = |m jm |m m |m jm = m |m |m
o O O O O O - O O O S
= < = K- £ - K] = o -] L -] K-
9 |l |8 |8 (&8 |8 |8 |8 [&8 (&8 |8 |& (%
§ (6 |8 I8 |5 |8 (§ |8 |8 |8 |8 (8 |§
o x " o 3 £ L o b 3 L o %
O B AR R KA A RS A A R A B R AR B R B
mQﬂQGQGQCQGQGQGQGQ:‘.QGQGQGQG
1 Ol Ol @11 0] 0]l @1 ]! ©!! O] @]l @11 O]} O
maimgimdimginmdimtdlengimalenglingimdngingimg
~ 0O o~ ] ~Daf s Q] 0] ~] s s ] ] -~
e e R e I R I A B e e e e I e e e e e e e e N e e e B
gl gjeglegd|lefdle floegivg|iegdjwgleag|jeg
- @ - @ - qQ -Q - Q - @ -~ Q - Q - Q@ [N - @ - Q@ - Q
¢
3
(] (]
2 |2 |2 (2 (2 [|& |2 (2 [2 |2 |2 |8 |8
« | 2} o ™~ 2] N o - o ™ o n A~
ol= - <P < < < n 0 ) n 0 1 n
S I A A A A A O O O S A A i
[ an] - =~ ] - ] - L] -~ H o] H H

2.60 g (10.8

1) of

e of 16 ni
nat e was

n 100 mM of
e separat ed.
oric acid.
washed with
mel ting




Example 7 30
2.29 g (9.6

5

jd@Et hoxy-2-triazinyl am no)-2-(9-fluorenyl)acetic acid

o3

am no-2-(9-fluorenyl)acetic acid, 0.70 g (4.0 nmol)

of 4, 6-di net hoxy-2-chlorotriazine and 0.51 g (4.8 mol) of sodi um carbonat e
into a mxture of 35 16

wer e

i nt r oduced

of DMF and 16 ml of water and

stirred at 80[err]C for 13 hours. Then ethyl acetate.and water were added
and the phases-Iere| seg- afatefl. The gquepus phasle wgs ag¢idifred with 6
normal HC a (Eax- raqted|thrgee tlineq wi th el hyl| acegt at ¢. e drganic
phases were dripd with |MySQ err] and qoncentrpted. The cfude| prqduct was
chromat o- 40 |gepphed on silfical gel| wi tth ef{hyl | acqt at ¢/ n-heptlne |(1:1). O0.44
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0050/ 46259 2%?}) %églo 4 mmol ) of 2-am no- 3, 3-di phenyl propi onic acid,
0.84 g (4.3 % -chl oro-3-nitro-6-methoxypyridine and 0.55 g (5.2
smol ) of sodium carbonate were introduced into 18 m of DWF and 18 m of
water, and the m xture was stirred at BSEerr]Cfor 5 5 hours. Ethyl acetate
and water were then added, and the phas wer e _separated. The agqueous phase
5

was acidifiefWithl6 norngl hyfirgchliofi ¢ 4cil[d pndl dxtkagted thfee ti mes
with ethyl af@tate| Affer [drlyipg|wijthl MySU €rr nd cpngentrlat) on under
reduced presgue, the [crude jproduct} was|rgcrlystalll ijzed fr¢emii spp o;bkanol..
0.34 g 10 (2pal%n bf al yelll ow powddr pf {nel tii ng poiint{ 1Y2{180[ert] € was
obt ai ned. The=gxanples| |idte n{fgl |l pwing Tlabl e$s 1-5 cani{bg prepafed by
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V‘é claim 1. An amino acid derivative of the fornula | 5 [err] 10 15

where R is forP930/462%%z0lyl, cyano, nitrile [sic], COOH or a radical

whi ch can be hydrolyzed to COC]—I, for exanple Ris [err] 20 where R err] has
the follow ng nmeanings: a) hydrogen 25 b) succinylimdyl [sic] ¢) a
5-menbered heteroaromatic ri ng which is Irinked via a nltrogen atom such as

pyrrol yl , pyrgzqryt—rmdazotyt—36 are—t++pzotyH—whi-eh can carry
one or two halegen atons or pne or two|C[err]-Clerr]-alkyl or ofe or two
Cerr]-derr]}&llkoxy groups:
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d3 Rlerr] is furthernore 35 [err] 40 where k can assune the values 0, 1
6289 values 1, 2, 3 and 4, and R9 is

and 2, p can

Gerr]-Cerr]-
Cerr]-Cerr]-

fol | owi ng radj

Cerr]-Cerr]
Cerr]-Cerr]
Cerr]-Cerr]

al kyl, Cerr]-Cerr]-cycloal kyl,
al kynyl or unsubstituted or substituted phenyl

Cerr]-Cerr]-al kenyl,
45

whi ch can be substituted by one or nore, 78g. fromone to three, of the
V_leib. hratogem T tro—cyangy,—Cerr—=Crerr—=atkyt;
Al oal kyl, hydyoxyl, Cerr]j-Cerr]-al koky, 0050/ 46259 80
Qllkyl t hi o, nerfgapto, anino,| Clerr]-Cerf]-alkyl am no,
L Tilal kyl am no;
0
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9

Rlerr] is furthernore OR[err] where Rerr] is: 5 hydrogen, the cation

of an alkali O@53Qf4628% as |ithium sodium potassiumor the cation of an

al kal i ne earth netal

physi ol ogically tol erated al kyl anmoni umion or the 10

ion, (Jerr]-Clerr]-cycloal kyl such as cyeal opropyl,

cycl obuty

such as cal ci um magnesi um and barium and

anmoni um
|, cyclopentyl, -

cycl ohexyl
particul ar C
n-butyl, iso
one or nore

Cerr]-Cerr]
Cerr]-Cerr]
Cerr]-Cerr]

LY

er
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hY™

*

o
£

QO

oheptyt—or—cy
r]-Clerr]-al ky
yl, tert- buty
t he 20
| kyl, Cerr]-Q
| koxy, nercapt
| kyl ami no, C[e

cHoocty—4%5

such as net hy
; CH err]-phen
foll owi ng rag
err] - hal oal kyl

D, Cerr]-Cerr
'r]-Clerr]-dial

Crerri=Ctte
ethyl, n-prop
yl which can be
i cal s: hal ogen
, hydroxyl,

]- alkylthio, an
kyl am no, C3-C6-

r]j-alkyl, in
vl , isopropyl,
substituted by
nitro, cyano,

j no,
al kenyl or
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ne

I't belng possi
to five hal oge

pl e 1or 25
L

These group

S inturn to

o
H
3 Bz T o= T o=
H o) o) o
3 O 3] (3)
N _J
° o)
®
=
\0 [l o]
s M ™ (a2}
O |~ ~ ~
2| ) )
= ~ [ ]




atons; R err] can furthernore be a phenyl radical which can carry from one
to- five hal og@R58¢8825%d/ or fromone to three 30 of the foll ow ng
radicals: nitro, cyano, Cerr]-Cerr]-alkyl, Cerr]-(err]-hal oal kyl,
hydroxyl, Cerr]-(err]-al koxy, mercapto, CJerr]-Cferr]-al kylthio, am no,
Clerr]-Cerr]-alkylamno, Cerr]-Cerr]-thal kyl am no; 35 a
5-nmenbered hdiefoaronatic ring wiictr s TRked—~Vvia = trogen at om and

cont ai ns frorrgo e to three nitrogen atons anF can carry on¢ or two hal ogen
atonms and/or |[ene or two of thg following radicals: Clerr]-{ferr]-alkyl,
derr]-derr]-haloal kyl, C(erg]-Cerr]-al koxy, phenyl,
Clerr]-Cerr]anal oal koxy 40 and/or [err]-Clerr]-alkylthio, in
particul ar 1{myfrazolyl, 3-nmethyl-1-pyrazolyl| 4-methyl-1-pyrazolyl,

3, 5-di net hyl {1-lpyrazolyl, 3-phenyl- 1-pyrazolyl, -4-phenyl -1-pyrazolyl,
4- chl oro-l-pﬁr-azol yl, 4-bronpql-pyrazolyl, 11 mdazolyl, I}jbenzim dazolyl,
45 L, 2, 4-triazol-1-yl, 3-nmethyl-1,2 4-triazol-1-yl,

)
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Q
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0050/46259 81 5-nmethyl-1,2, 4-triazol-1-yl, 1-benzotriazolyl,

3, 4- dlchloro:DOSﬁtﬁ§2§%I f) Rlerr] is furthernore 5

[err] 10 where Rerr] is: (err]-Cerr]-alkyl, Cerr]-Cerr]-al kenyl,
Cerr]-Cerr]-alkynyl, Cerr]-Cerr]-cycloal kyl 15 as nentioned
above in particular, it belng p055|ble f@5 these radlcals to carry a

d err]-( err] fFarkoxy—Crerri=Gerrt=atkytthr¢o—andfor—ea—ptenyl radical as
menti oned aboMs;) phenyl which js unsubstitut¢d or substitutled, in 20
particul ar as|&entioned above;} g) Rerr] is

St

M.p.

Structure
COyH

No.
I-742
I-743
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25 [err] 30 where R err] has the sane neaning as R err]; h)
R err] can ful005&/4625%e 35 [err] 40 wher e
Rierr] and Rlerr] can be identical or different and have the follow ng
meani ngs: hydrogen, Cerr]-Clerr]-alkyl, Cerr]-Cerr]-cycloal kyl,
Cerr]-Cerr]-alkenyl, Cferr]-Clerr]-al ky@yl, benzyl, phenyl, unsubstituted
or substi- 45 touted,Tas descrihed—aboye; 0656146259 82 or
- Rerr] and R|es[] together forima Clerr]-Cerr]-al kyl ene chain|which is
closed to forf§ b ring and is Unsubstituted or pubsti- tuted, eg. by

Jerr]-Clerr]|l-al kyl, and which may contain a hptero
o

=

Structure
COzH

No'
I-745
I-746
I-747




étom eg. oxygen, nitrogen or sulfur, such as -(CHerr])[err]-, 5
-(CH err])[er0ops5p/a6e28Perr])[err] -,

=(CH err])[err]-O(CHerr])[err]

-CH err]-NH(CH err])[err]-, -(CHerr])[err]-NH(CH err])[err]-;

-(CHerr])[err]-,
-(CHerr])[err]-S-(CHerr])[err]-,

tetrazole [sic] or a nitrile [sic]. 10 77

the foll ow n

a
The ot her substituents have
rthernore

be a CH grou en one or nore ¢f the substituents Rerr], Rerr]} Rerr]
and/or Rerr]jSare nitro; 15 R efr] is hydrogen, hal pgen,
Jerr]-Cerr]|=al kyl, Cerr]-Cefr]-haloal kyl, Cerr§-Cerr]- alkoxy,
Clerr]-derr] gl oal koxy, hydrojxyl, mercapto, (errj-Clerr]-alkyl{ thio,
nitro, am no, err]-Cerr]-alkylamino or CJerr]-Crr]-dial kyl- am no,
cyano, phenyl}, junsubstituted or |nbno- to tri- 20 substityted by
hal ogen, hydr]ox [, am no, nono- |or dralkyl-((errJ-fgerrJ)-am no,
Cerr]-Cerr]l-a kyl, (err]-Cetr]-al koxy, mnercaptof or
Cerr]-Cerr]j-al kylthio; or a filve- or six-nmenbered] heteroaromati ¢ ring
whi ch '
o
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25

contains fromone to three nitrogen atons and/or one sul fur or

oxygen at om NNBWA&2B6Larries fromone to three substituents as described

above; Rlerr] can furthernore formw th the adjacent carbon atom and 30
X a 5- or 6-nenbered al kyl ene or al kylidene ring in which, in each case,
one or two car bon atoms can be repl aced7By a hetero atom such as nitrogen,
sul fur or ox T —andwhicircpm e nono——to—tr1substrtuted—by—tipe fol | ow ng
radi cal s: hal.agen, nitro, cyapo, hydroxyl, 35 ~ mer capt o,
Cerr]-Cerr|®al kyl, err]-Jerr]-haloalkyl, ¢err]-Cerr]- alkoxy,
Jerr]-Cerr{=al kylthio, amnp, Cerr]-Cerr]-alkylamno, Cerr]-Clerr]-
di al kyl am no} g is nitrogenfjor CR err] where|[Rlerr] is hydrogén or
Jerr]-err|sal kyl, 40 Clerr]-Cerr]-ql koxy,
Clerr]-Cerrf-alkylthio, nitrp, phenyl, hydroxyl, nercapto, hal ¢gen, am no,
Cerr]-Cerrf-gTkylamno, Cefr][-CerrJ-dralkyl- amno or cyano] 45
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0050/ 46259 83 or CRerr] is linked to Rerr] to fO%HLa—5__DL_ﬁ;ﬂ§ﬂp§L§d
ring as descooBog¢aglgee, and furthernore CR err] ﬂ*orn1to ether with

Rierr] and its adjacent carbon atoma 5- or 6- nenbe ”ﬂ&' ﬂrﬂﬂl bed
above; 5 Rerr] can have the sanme nean?filg as R2 an

together with the adjacent carbon atomand Y a 5- or 6- nenbered *al Ryl ene or
al kyl i dene rwegclaimshi ch, in each case, one or two carbon atons can be

repl aced by 10 ni t rogen, oxygen or sulfur; the 5- or 6-nenbered
ring can be ynsubst ] £ bstd t ut y the follow ng

radi cal s; Ea 6ge§i,§ é\llﬁ# flcg&a%% Qﬁatd'?’ el rfcgg‘ gg %[err] -Cerr]-alkyl,
Jerr]-C.efr]-haloalkyl, Cerr]- C[err] alkoxy Cerr]-Cerr]-alkylthio,

anm no, 2
R4 R R

10 | .I-Y:Q
R5 R? ¢

15 where R is formyl, tetrazolyl, cyano, nitrile [sic], COOH or
a radical which can be hydrolyzed to COOH, for example R is

o
20 I
.C— R!
where R! has the following meanings:
a) hydrogen
25
b) succinylimidyl ([sic]
c) a 5-membered heterocaromatic ring which is linked via a
nitrogen atom, such as pyrrolyl, pyrazolyl, imidazolyl
30 and triazolyl, which can carry one or two halogen atoms
or one or two C;-Cy~alkyl or one or two C;-Ci-alkoxy
groups; :
d) R! is furthermore
35
(O)x
I
— O0— (CH2)p— 8§ — R?
40

where k can assume the values 0, 1 and 2, p can assume
the values 1, 2, 3 and 4, and R? is
C1~C4-alkyl, C3-C;-cycloalkyl, C3-Cg-alkenyl,
C3-Cg-alkynyl or unsubstituted or substituted phenyl

45 which can be substituted by one or more, eg. from one to
three, of the following radicals: halogen, nitro, cyano,
C;~-Cg~alkyl, C;-Cy-haloalkyl, hydroxyl, C;-Cs-alkoxy,



15 @P§Q44§a§§r] al kylamno or Cferr]-Clerr
nitrogen in the 5-nenbered ring can al so be substI,tummmlman"m,lun
acetyl group; R2 and R3 can be identical or different? s
nitrogen or CR16 where R16 is hydrogen,8@err]-Clerr]- aIkyI,
Cerr]-Cerr]-al koxye,&galkyCtric,] mirkybtd] amimol, r 0;-qahabkylaniydy,oxyl

hal'ogen, cyano, am n@ C%—@lﬁhkﬂﬁﬁirﬂo-m kyl am no, Clerr]-Cerr]-dialkyl-
am no or mercapto, 16 fornms together with R3 and its adjacent carbon

atoma 5- or 6- rrerrber d, ri s_descr above; Rerr] is
hydrogeh,W%[err] ?1%I’{;%It%ea‘%ﬁ] ‘%Fe‘?ﬂﬁr e $el &f*kyl; or phenyl or

napht hyl ch can be substituted by one or nore of the follow ng radicals;

30 hal ogen, hydregen cyheocabioh ®fylan &lkaki metedrpuch lag lithium,

Clerr]-derr]-hal oal lsphiug] @otlaseiamrdr alHeoxytid e lanChkkalineleazkthoxy,

phenoxy, phenyl, ( ehél:aﬂé\{dﬂ =8l kxiéhim, néghegmxﬂaefd bati@h/ langel kyl am no
' C[err]-C[err] dlak ﬁaﬁgiéﬁica §y tolerated ﬁlﬁfﬁhﬁﬂdﬂ&uﬁe 8n Tde/ §neO'

Si X- merrbereod het er oa
1 nlum ion,

C3-Cg-cycloalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl,

15 Ci-Cg-alkyl, in particular C;-Cs~alkyl such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl; '

CHy-phenyl which can be substituted by one or more of the
20 following radicals: halogen, nitro, cyano, C;-Cs~alkyl,

C;-C4~haloalkyl, hydroxyl, C;-Cs~alkoxy, mercapto, C;-Cy~-

alkylthio, amino, C;-Csj-alkylamino, C;-Cs-dialkylamino,

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

R10 can furthermore be a phenyl radical which can carry
from one to five halogen atoms and/or from one to three

30 of the following radicals: nitro, cyano, C;-Cs-alkyl,
C;-C4-haloalkyl, hydroxyl, C;-Cs-alkoxy, mercapto,
C;-Cs-alkylthio, amino, C;-Csg-alkylamino,
C;-C4-dialkylamino;

35 a 5-membered heteroaromatic ring which is linked via a
nitrogen atom and contains from one to three nitrogen
atoms and can carry one or two halogen atoms and/or one
or two of the following radicals: C;—-C,;—alkyl,
C;—Cs-haloalkyl, C;—-Cs;—alkoxy, phenyl, C;-C;~haloalkoxy

40 and/or C;—C4—alkylthio, in particular l-pyrazolyl,
3-methyl-l1l-pyrazolyl, 4-methyl-l-pyrazolyl,
3,5-dimethyl-1-pyrazolyl, 3—phenyl-
l-pyrazolyl, 4-phenyl-l-pyrazolyl, 4-chloro-l1-pyrazolyl,
4-bromo-l-pyrazolyl, l—-imidazolyl, l-benzimidazolyl,

45 1,2,4-triazol-1-yl, 3-methyl-1,2,4-triazol-1-yl,



ring which c&Wﬁﬁ4ﬁ§%§%&nitrogen, sul fur or oxyg : can carry
one or two of the follow ng radicals: hal ogen, ycﬁ"lm mm ﬂl!gulml |m
Clerr]-derr]-alkyl, (Jerr]-Cerr]-haloalkyl, Cefr]¢C'erm™-al kdxy,

phenoxy, Cerr]-Cerr]-alkylthio, (Jerr8l(err]-al kylam no 40 _ or
Clerr]-Cerr]-dial kylsanethyl+X) 25ddtiiaznl--¢0; | 1esbehzdtetiazolyln be phenyl
groups which are conngatgichrorRRabifideiolyl;t he ortho positions by a direct

| i nkage, a nethyl ene, ethyl ene or ethenyl ene 45 group, an oxygen
or sul fur atom or_.an_$J er NH or N-al kyl group; 0050/ 46259 84 R err]
is CJerr]-derr] -f3| k% ,q“%[éedﬁﬁh?ﬂtl‘éjf?] -cycl oal kyl or phenyl or napht hyl
whi ch can substituted by fromone togthree of the follow ng radicals;
hal ogen, nitro, cyano, hydroxyl, ”
NH S rRY
o

10
where R1l is:

C,—C4—alkyl, C;3;—Cg~alkenyl, C3-Cg—alkynyl, Ci-Cg-cycloalkyl

15 as mentioned above in particular, it being possible for
these radicals to carry a C;-Cz;—-alkoxy, C;-Cs—alkylthio
and/or a phenyl radical as mentioned above;

phenyl which is unsubstituted or substituted, in
20 particular as méntioned above;

g) R! is

¢)

—— CH;— §—RI2

25

0

30

where R12 has the same meaning as R11l;

h) R! can furthermore be

35 R13

— N

R14

40 where R13 and R!4 can be identical or different and have

the following meanings:

hydrogen, C;-Cq7-alkyl, C3-C;-cycloalkyl, Ci3-Cs-alkenyl,
C3-C7-alkynyl, benzyl, phenyl, unsubstituted or substi-
45 tuted, as described above,



C[err] C[err]ooé‘%ﬁszsaerr] d err] - hal oal kyI ﬁl oxy, 5
~err]-Qerr]-hal oal koxy, phenoxy, phenyl, ﬂlltﬂlﬂﬂlﬂllmuﬂlﬂm o, amino,
Clerr]-Cerr]-alkylamno or CJerr]-(err d| al k{yl am rto, "whére*two radical s
on adj acent carbon atonms can formtoget8&r- Wlth the | atter, connected via

an al kyl ene or al kyl otteRE® gindupl4 aobether cform =- Meaéldylénﬂg chainhwiticlone

or ‘nore nethylene 10jg closed Ao Fokhya i €ORE ahdl £§ Wisubgticated o epbatbd by
oxygen, for eX&”P' e: J )kl E: g—aé_gﬁ eﬁr{d Mhgeh] may -dditalinQy  hetero
-OCHerr]-0, -0 ( err ! 1tro ﬁﬂ orucﬁ}%i:qg- q4 ,
Rlerr] can be for ef thé‘ I RdPE ufS F g
Furthernmor® R5 can bBdC 2?5'\/e'(8’i‘2)§| x-ﬁé 7ad Tt aromatic

ri ng which contains o€Hp)zSgd¢€H2) 2sul f-GHz-@}H-é%lg)emrar&ﬁﬁza)ndN%(%)ean carry
one or two of the follow ng radicals: hal ogen, cyano, nitro,

Cerr]-Clerr]-alkyl, a tetrazole [sic] or a nitrile [sic].
10 The other substituents have the following meanings:

W is nitrogen or C-NO;, and W can furthermore be a CH group
when one or more of the substituents R2, R3, R15 and/or
R16 are nitro;
15 : _
RZ2 is hydrogen, halogen, C;-Cs-alkyl, C;-Cs-haloalkyl, C;-C4-
alkoxy, C;-Cs-haloalkoxy, hydroxyl, mercapto, C;-Cs-alkyl-
thio, nitro, amino, C;-Cg-alkylamino or C;-Cq-dialkyl-
amino, cyano, phenyl, unsubstituted or mono- to tri-
20 substituted by halogen, hydroxyl, amino, mono- or
dialkyl-(C;-C3)-amino, C;-Ciz-alkyl, C;-Cz-alkoxy, mercapto
or C;-Ciz-alkylthio;

or
a five- or six-membered heteroaromatic ring which
25 contains from one to three nitrogen atoms and/or one

sulfur or oxygen atom and which carries from one to three
substituents as described above;

R2 can furthermore form with the adjacent carbon atom and
30 X a 5- or 6-membered alkylene or alkylidene ring in
which, in each case, one or two carbon atoms can be
replaced by a hetero atom such as nitrogen, -sulfur or
oxygen, and which can be mono— to trisubstituted by the
following radicals: halogen, nitro, cyano, hydroxyl,
35 mercapto, C;-Ci-alkyl, C;-Cz-haloalkyl, C;-C3-
alkoxy, C;-Cz-alkylthio, amino, C;-Cz-alkylamino, C1-C3-
dialkylamino;

X is nitrogen or CR!5 where R15 is hydrogen or C;-Cs-alkyl,
40 C;-Cs-alkoxy, C;-Cs-alkylthio, nitro, phenyl, hydroxyl,
mercapto, halogen, amino, C;-Cs-alkylamino, C;-Cy-dialkyl-
amino or cyano,

45



C[err] d er r 0959/46259 C[err] [ err] - al koxy,
Cerr]-Cerr]-alkylthio, (Jerr]-Clerr]- aI kyI g}HI“Eaﬂ "I "III"III'
Cterr]-Cerr]-dialkylamno; 35 in addit can sorsn t*0oget her with
Rlerr] a tricyclic systemas descri bed amove and R[err] can additionally
be an unsubstituted of erASstibt Uik RoNk? ¥ foeines osu Cﬁiﬁtsl-ﬁeﬁnﬂéﬂ'é‘cﬁ'rla&

described above whi Chgi geddr¥Rd hﬂo@@e a\cflrt:lt ?ﬁréﬂemore CR15 Ray! to Rerr]
Qﬁ g El

to forma 6-nmenbered st be
a CHRerr] group; Ré{)&g&#:y%& % % gpﬁo{;‘ or’
derr]-derr]-hal oal ?‘e’ﬁ%e ed rzng "i‘%‘%? (?' oxygen, sul fur,

sul finyl of sul fonyl; 0050/ 46259 85 R[err] I s hydrogen or
Clerr]-Clerr]-al BRI, CQ{leJna:qe Cher samaleaming &2 -K-aakk fuytherf@orei §oxm si ngl e
bond, together with the adjacent carbon atom and Y a 5- or

6-membered alkylene or alkylidene ring in which, in each
case, one or two carbon atoms can be replaced by

10 nitrogen, oxygen or sulfur; the 5- or 6-membered ring can
be unsubstituted or mono- to trisubstituted by the
following radicals;
halogen, nitro, cyano, hydroxyl, mercapto, Ci;-C3-alkyl,
C;~Ciz-haloalkyl, C;-Cz-alkoxy, C;-Cz-alkylthio, amino,

15 C;-Cz-alkylamino or C;-Ci—dialkylamino;
nitrogen in the 5-membered ring can also be substituted
by a formyl or acetyl group; R? and R3® can be identical
or different;

20 Y is nitrogen or CR16 where R1€ is hydrogen, C;-Cs-alkyl,
C;-Cs-alkoxy, C;-Cs-alkylthio, nitro, phenyl, hydroxyl,
halogen, cyano, amino, C;-Cg-alkylamino, C;-C4-dialkyl-
amino or mercapto, or CR16 forms together with R3 and its
adjacent carbon atom a 5- or 6-membered ring as described

25 above;

R¢ is hydrogen, C;-C;-alkyl, C3-Cy-cycloalkyl; or phenyl or
naphthyl which can be substituted by one or more of the
following radicals;

30 halogen, nitro, cyano, hydroxyl, C;-~-C4-alkyl,
Ci1-Cs-haloalkyl, C;-Cs-alkoxy, C;~-Cs-haloalkoxy, phenoxy,
phenyl, C;-Cs-alkylthio, amino, C;-C4-
alkylamino or C;-Cs-dialkylamino,

35 R4 can also be a five- or six-membered heteroaromatic
ring which contains one nitrogen, sulfur or oxygen atom
and which can carry one or two of the following radicals:
halogen, cyano, nitro, C;-C4-alkyl, C;-Cs-haloalkyl,
C;-Cs-alkoxy, phenoxy, C;-Cs-alkylthio, C;-Cs-alkylamino

40 or C;-Cs-dialkylamino;

in addition, R% and RS can be phenyl groups which are
connected to each other in the ortho positions by a
direct linkage, a methylene, ethylene or ethenylene _

45 group, an oxygen or sulfur atom or an SO, NH or N-alkyl
group;



5.Rerr] isO03®/ %8289 Clerr]-err]-alkyl, kenyl, phenyl
of _benzyl, 10 and Rlerr] can furt “@"m I@'Bﬂmy connected to
Rferr] as described above, in which casel err group where
Rlerr] is hydrogen, (Jerr]-Cerr]-alkyl 84phenyl or phenyl which is nono- to
trisubstituted bwgsnetiBogy-c,ealkgl proy-ah-dyeldalklydvwon phengilcat snadghtfhyir] 20
[err] 25 2. The use %:.éhcé’é’fpwgu%tﬂﬂéﬁ?@yl Bréh @ Lof Shrédiod iaat nent

30 - of di I
enpl oyed asI Zﬁ?sceigt hePlI %a%ic?hgl %Jg%nc {ﬁ{@@ %elﬁgd corpbund as

ni n
clainmed in claimi1 a§1at4T ’e(ﬁ‘*e ?halkyl' 'a&
5 C1-C4-haloa1 OXy., phenoxy, phenyl, Cl-C4—a1kylthio, amino,

C1-Cs-alkylamino or C;-Cy-dialkylamino, where two radicals
on adjacent carbon atoms can form together with the
latter, connected via an alkylene or alkylidene group, a
five- or six-membered ring in which one or more methylene

10 or methylidene [sic] groups can be replaced by oxygen,
for example: ~(CHz)3-, -(CHz)4-, -CH=CH-O-, -0O-CH2-0-,
~-0-(CH3)2~0-, -CH=CH-CH;- or -O-CH=CH-0-;

R3 can be, for example, the following radicals:

* | OCH; O/L
20 %b:> ' %f@ o
B C o RV e

Furthermore, R® can be a five- or six-membered hetero-
30 aromatic ring which contains one nitrogen, sulfur or
oxygen atom and which can carry one or two of the
following radicals: halogen, cyano, nitro, C;-Csz-alkyl,
C;-Cs-haloalkyl, C;-Cyg-alkoxy, phenoxy, C;-Cg-alkylthio,
Ci1-Cs-alkylamino or C;-Cjy-dialkylamino;
35
in addition, R5 can form together with R4 a tricyclic
system as described above, and R> can additionally be an
unsubstituted or substituted phenyl or heteroaromatic
radical as described above which is linked in the ortho
40 position to R® to form a 6-membered ring where Q must be
a single bond and R® must be a CH-R!7 group;

R6 is hydrogen, C;-Cs-alkyl or_Cl-C4-haloalkyl

45 b4 is a single bond, oxygen, sulfur, sulfinyl or sulfonyl;



40 45 005 el anino acid deri vatives, ' [.on and use
Abstract 5 The invention relates to am no acid dj{]“ﬂiﬂﬁ‘"&l@ﬁﬂﬂ@iﬂrforwl a l
[err] 10 where the radicals have the neani ngs st ey ption,
and to the use thereof as drugs. 20 25 88 35

R7 = is hydrogen or C;-Cs~alkyl, C2~-Cs4-alkenyl, C;-Cyg-alkynyl;

Q is a sihgle bond,

a or

Cc c—O0

5 0 . ﬁ group

R® is hydrogen, C;-Cs4-alkyl, C2-Cy4~alkenyl, phenyl or benzyl,
10 and R® can furthermore be directly connected to R5 as
described above, in which case R® is a CH-R!7 group where
Rl7 is hydrogen, C;-Cs-alkyl, phenyl or phenyl which is
mono—- to trisubstituted by methoxy, or is one of the
following radicals ' o
15

OCH3

) %/@Q ,_ %/CO\,LO o )ioi) o
. o
%

2. The use of a compound as claimed in claim 1 for the treatment
30 of diseases.

3. The use as claimed in claim 2, wherein it is employed as en-
dothelin antagonist.

35 4. A drug containing a compound as claimed in claim 1 as active
ingredient.

40

45
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Novel amino acid derivatives, their preparation and use

Abstract

The invention relates to amino acid derivatives of the formula I

’ ._(
Lj
| I s I

where the radicals have the meanings stated in the description,
and to the use thereof as drugs.
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(57) Abstract

The invention relates to amino acid
derivatives of formula (I), in which the
groups have the meaning given in the
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(57) Zusammentfassung
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deren Verwendung als Hemmstoffe for
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