AZI NLOXY, ANPPBREAZRS2 D1 ARYL- CARBOXYLI C ACI D_DERI VAT VESphis Bt Fas RIRiRRRAES ON

"AND ‘USE AS M XED ET[err]/ET[er PTOR ANTA
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ch consis

present invention relates to
py vascul ar endot helium Endothelin

-preparation and use. Endot hel
10 exists i nn&%le%a&-%&?if@ acil %erf\;_a&\@%d Eﬁﬁ:?r "z‘é%‘l?h% A ndluselEds

E%

acids and is synthesized and r®
elin elinis a potent

her ei naft er of or.ms__of dot

vasoconstri ctor aﬁﬁnZ% geceg%? ?t§%9néﬁ%€essel t one. I s known that
this vasoconstriction is caused by bi ndi ng of endothelln to its receptor
(Nature, 332The ggesent invention pebstesttcenovel xprborydde agiy 444 and

Bi ochem Bi opgéyivatiives, Colledi prepadatiliiB&nd86G8e875). | ncreased or abnor nal
rel ease of endothelin causes persistent. vasoconstriction in peripheral

Tt 5‘?‘3‘5"‘@*&“5&?'& 188 o eonsddel o °€' ﬁ?raﬁ'%a sparied n
BYYEhaR1ge: %ﬁﬁf 564, By e ﬁcef?a

i ncl ude:

al so ese
Si on,
R A U WAL L R L b“é‘?ﬂ3gn g%&]em" or
hypert r ophy, “Ef'hdrexredhaf et smeang ane hom L1 1va§wh53roflvsddoaleﬂzggy 25 2,
(1990) 207, Enddthel¥hdisAs gutiedti 0asAfehstried0)y ABbhasNat great3eEfect1890)
114, N Engl yedseMidne322t 1! %33mn20Rat MhiEN¢hsodond®dct348: id &¥udbdly 27

ol G G et S S R S 0

Res. Commun., 154, 1988, 868-875).

Increased or abnormal release of endothelin causes persistent
vasoconstriction in peripheral, renal and cerebral vessels, which

20 may lead to disorders. As reported in the literature, endothelin
is involved in a number of disorders. These include:
hypertension, acute myocardial infarct, pulmonary hypertension,
Raynaud’s syndrome, cerebral vasospasms, stroke, benign prostate
hypertrophy, atherosclerosis and asthma (J. Vascular Med. Biology

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

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

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

WO 96/11914 describes carboxylic acid derivatives which, however,
bind with high affinity to the ETa receptor and with considerably

40 less affinity to the ETp receptor (called ETp-specific
antagonists).

ETa-specific antagonists mean here those antagonists whose
affinity for the ETa receptor is at least twenty times higher than

45 their affinity for the ETj receptor.

It is an object of the present invention to provide endothelin



At least twOOSMAN82 n receptor subtypes, ET[err] and ET[err] receptors,
~have been described in the literature (Nature 348, (1990) 730, Nature 348,
(1990) 732). Accordingly, substances which inhibit the binding of
-£ndothelin to the two receptors ought t 35 antagoni ze the physi ol ogi cal

ef fects of C%‘%%%b’@&f gh@ia%n%g?ig I b,e@a %Eap Ir??,p%maa%é&'; %ﬁéi&&ﬂém
affinity to%t heﬁé#%e“%o?]q:hr ecgbt‘a\ér8 g%?jsrv?n ;hgc%snsf%g'\rig%i? ﬁ%gla‘éfgsggg#l nl)t'y to
the ET[err] receptor (called ET[err]-specific antagonists). '

ET[ er r ] - spe@pPPrexamtgiohitiessame e tyhier thet 2geeptars wesse that thhey for
the ETA r & & BT affiinityashtioeid \greates thahdr. 1t bad Udsd thian 20finity for

the ETB recqple@erably ilesanthkherd. of the present invention to provide
endot helin 0050/ 47292 2 receptor antagoni sts which bind with

I mat el h ftipity.to,t.he ET . T t ol
(0ol Pad i xF hape Ao bpal égo%bﬂs?m riedRd B IS 1
receptors né’&ﬁ%"?ﬁg‘feﬁ i sheTfermylacE orr] affinity ratio is greater than

0.1 and 1¥ss than 20, preferably less than 10. Wsg#%ave found that this
object is achieved by carboxylic d derivatives of the fornula |

R6— Q— W—cl:— T’:H— o——</ \ 4
. - y — I

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

15

20 C—R

where R has the following meaning:

~a) a radical OR? where R7 is:
25 '
hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal, a physiologically tolerated organic
ammonium ion such as C;-Cj-alkylammonium or the ammonium ion;

30 C3-Cg-cycloalkyl, C;-Cg-alkyl, CHz-phenyl which can be
substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-Cs-alkyl, C;~Cs;-haloalkyl, hydroxyl,
C;~C4-alkoxy, mercapto, C;-Cs-alkylthio, amino, carboxyl,
NH(C;-Cg-alkyl), N(Ci1-Cs~-alkyl)s;

35
C3-Cg-alkenyl or C3-Cg-alkynyl, it being possible for these
groups in turn to carry one to five halogen atoms;

R? can furthermore be a phenyl radical which may carry one to

40 five halogen atoms and/or one to three of the following
radicals, nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl,
hydroxyl, C;-Cs-alkoxy, mercapto, C;-Cs-alkylthio, amino,
NH({C;-C4-alkyl), N{C;-Cy~alkyl)y; :

45 b) a 5-membered heteroarcmatic system which is linked via a
: nitrogen atom, such as pyrrolyl, pyrazolyl, imidazolyl and
triazolyl, which may carry one to two halogen atoms or one to



10 - 0050/47292 [err] where Rlerr] is
tetrazole [sic] or a group [err] 20 where R has the follow ng neaning: a)
a radical OR7 where R7 is: 25 hydrogen, the cation of an alkali netal, the
. cation of an alkaline earth netal, a ptg/siologically tolerated organic
anmmoni um i on suq-_%ag d.eafkel] & rdm:_.a KYERTE 0L LR 106 Ngraup@ni um i on; 30
Cerr]-CJerr]-cycloa k)fl err]- elr:r] al kyl , %4[ er?] 6phenyl whi ch can be
substituted qy one_or_nore of the foI | owi ng radi cal s: hal ogen, nitro,
cyano, ([ er™- cPefFP*RIkyl, err]-Jerr]-hal oal kyl, hydroxyl,
Cerr]-Cerr]-al koxy, mercapto, ([err]-C ego)xgal kylthio, am no, carboxyl,
NH(C[err]-&Jerr]-al kyl), N(C[err]-C[err]-aI“(yI )'Lerr]; 35 '
Clerr]-derr]-al kenyl or (erri-@rench2pky#rytR°it being possible for these
groups in turn to carry one to five hal ogen atons; R7 can furthernore be a
phenyl radical which may carry one to 40 five hal ogen atons and/or one
to three of thefollovmn radi cal.s, nitro ano err err] al kyl ,
Cerr]-derr]- hé’lhﬁﬁFk§ll Pﬂ/drloﬁgﬁi 2 R 8 1C:[ aé\%éx? %r&ﬁpto
Cerr]-Cc[¥r]-alkylthio, amino, NH((err]- C[err] al kyl),
N(C err] - err] CaryHatkei; | ¢3-Co-dyclamlkyie ndeiCedabicsnyrloa Cortit-atkpyyl em
which is |inkedpheay2 whid0@@R BéOfabstititad By drd Y, meyeé A%Y.bhe to
i mdazolyl and thir@g0! ¥ +nehieoR15/Ing Faldicans: to two hal ogen atoms or one
to halogen, nitro, cyano, C;-Cs~alkyl, C;-Cy4-haloalkyl, hydroxyl,
15 C;-C4~alkoxy, C;-Cyg~alkylthio, mercapto, amino, carboxyl,
NH(C;-Cg-alkyl), N(C;-Cs-alkyl)gz;

d) a radical

0
20 I
—NH— ﬁ—R"‘
(o]
in which R? is:
25
C,-C4-alkyl, C3;-Cg-alkenyl, C3-Cg-alkynyl, C3-Cg-cycloalkyl,
C;-Cs-haloalkyl, it being possible for these radicals to carry
a C;-Cs-alkoxy, C1-Cs-alkylthio and/or a phenyl radical as
mentioned under c¢);
30 :

phenyl, unsubstituted or substituted, in particular as
mentioned above,

e) R! can furthermore be
35

R13
/

—N
\R14

40

where R13 and R4 can be identical or different and have the
following meanings:

hydrogen, C;-Cg-alkyl, C;-Cg-cycloalkyl, Ci~Cg-alkenyl,

45 C3-Cg-alkynyl, benzyl, phenyl which may carry one to five
halogen atoms and/or one to three of the following radicals:
nitro, cyano, C;-C;-alkyl, C;-Cs;-haloalkyl, hydroxyl,



0050/ 47292 905743292 - C[err]-al kyl or one to two (err]-Cerr]-al koxy
~groups; c¢) a group (Ok 5 [err] where k
is 0 1and 2, pis 1, 2, 3 and 4 and R[err] is 10 Jerr]-Cerr]-alkyl,
derr]-(err]-cycloalkyl, Cferr]-(err]gal kenyl, C3-C6-al kynyl or phenyl
vx/n:jch ;:an Eel sulks L¢M1§gxpy ,ﬁg}_%ag,%frmé ggl 1;1% t Bhefo, Of the fol I ow ng
radi cal s: hal og chid [ n - al kyl

Clerr]-Jerr]- 3"?‘6 PR Qlﬁﬁffogvlc q E’l

err] - C[err] -al koxy,
Cerr]-Cerr]-al kylthio, nercapto, am no, carboxy
NH( [ err] - ([ er r PraRky1apd Rittosephey cfom & QyT(}Té@F}’le‘Eﬁ chaipadhiaht ig0.
[err] in Vihich Rlosed @5 frer n] rDherand whiigh K ma§f dyer pubbbitytesd bgnyl ,
derr]-Cerr] - aldsyopalkgleand -1 ehikhcys| Qiyighe GEoug magl BerFeplaiceal by! |
it being possiblyg E té’{ﬁ@ﬁf adi ﬁfilr%gte% CRhLEN & q(%hE} _C[ Qr(&h "ag koxy,
Cerr]-derr]-al l% psl regﬁ 2_3 ?Bﬁz oL, rafiégzesl_l_as_ 2_ ?Eﬁgzunder c); 30
~CHz~NH-(CHz) 2-, =-(CH2)2-N-(CH2)2-;
10
R2 hydrogen, hydroxyl, NHp;, NH(C;-Cz-alkyl), N(C1-Cz-alkyl),,
halogen, C;-Cs~alkyl, C,-Cy-alkenyl, C;-Cy4-alkynyl,
C,-Ci~hydroxyalkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy,
C1-Cs-haloalkoxy or C;-Cs;-alkylthio, or CR? is linked to CR10
15 as indicated below to give a 5- or 6-membered ring.

X nitrogen or methine.

Y nitrogen or methine.
20
pA nitrogen or CR19, where R1¢® is hydrogen or C;-Cs4-alkyl, or CRI0
forms together with CR?2 or CR3 a 5- or 6-membered alkylene or
alkenylene ring which may be substituted by one or two
C;~Cs-alkyl groups and in which in each case one or more
25 methylene groups can be replaced by oxygen, sulfur, -NH or
N(C;-Cg-alkyl)s.

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

30 R3 hydrogen, hydroxyl, NH;, NH(C;-Cs-alkyl), N(C;-Cs-alkyl),s,
halogen, C;~-Cys-alkyl, C;-Cs-alkenyl, C,-Cs~-alkynyl,
C1-Cs-haloalkyl, C;-Cs~alkoxy, C;-Cs-haloalkoxy,
C1~-C4-hydroxyalkyl or C;-Cs-alkylthio, or CR3 is linked to CR10

: as indicated above to give a 5- or 6-membered ring.

35

RY¢ and RS (which may be identical or different):

phenyl or naphthyl, which may be substituted by one or more
of the following radicals: halogen, nitro, cyano, hydroxyl,
40 mercapto, C;~Cz-alkyl, C,-Cs-alkenyl, C,-Cy-hydroxyalkyl,
C;-Cs-alkynyl, C;-C4-haloalkyl, C;-Ci-alkoxy, phenoxy,
carboxyl, C;-Cs-haloalkoxy, C;-Cs—-alkylthio, amino,
NH(C;-C4-alkyl), N(C;-Cy-alkyl), or phenyl which can be
substituted one or more times, eg. one to three times by
45 halogen, nitro, cyano, C;-C4-alkyl, C;-Cy-haloalkyl,
C;-C4-alkoxy, C;~Cs-haloalkoxy or C;-Cs-alkylthio; or



phenyl, unsuPQEP{ 8728201 substitut ed, in particular as nentioned above, e)
‘RL can furthernore be 35 [err] 40 where R err] and R err] can be identical
or different and have the follow ng nmeanings: hydrogen,
sCJerr]-Cerr]-alkyl, Cerr]-Cerr]-cycldalkyl, Cerr]-Cerr]-al kenyl, 45
Clerr]-Cerr] - al pyeng obenayithyahemtichhird lfiﬁléeéaidéét@x@?: iR fieQhabogen

d/ fat I Itr
agp}s] arc1:[ e(r);]?n %E;Bhgzlrag digelel 4! gﬂugl r{é eghﬁ%%%]ffzgz 4

err]-hal oa I E
Clerr]-Jerr]- ? P9 é’?é Ws'/lal “b°rafﬁ‘n%92' or
NH(C[err] - C[err] % ngC%'[err] derr]-al kyI)[err] or Rlerr] and Rerr]
t oget her f®ma Cerr]-Cerr]-al kyl ene chain which is 5 closed to form

a ring and whi ciesr@y-tpckdikyiltuted by Clerr]-Cerr]-alkyl and in which an
al kyl ene group may be replaced by oxygen sul fur or nitrogen, such as

- (CH2) 4-, - (§2)&c éﬁﬂo%r %rjt f I Eo}se{t{l]egg'ggh ;Z %5 L& "ach
Egﬂg?;rkﬁigié% ase L Ee su 1t éﬁﬂf more times b logen,
droxyl mercapto, carboxyl, nitro, cyano, C;-Cs-alkoxy,
C1-C4-alkyl, Cp-Cs-alkenyl, C,-Cs-alkynyl, C3~Cs-alkenyloxy,
C3-Ce¢-alkynyloxy, C;-C4-alkylthio, C;-Cs-haloalkoxy,
- C1~C4-alkylcarbonyl, C1-C4-alkoxycarbonyl, C3;-Cg-alkyl-
carbonylalkyl, NH(C;-C4-alkyl), N(C;-C4-alkyl),, or phenyl
15 which can be substituted one or more times, eg. one to three
times, by halogen, nitro, cyano, C;-C4-alkyl, C;~-Cy4~haloalkyl,
C1-C4-alkoxy, C;-Cs-haloalkoxy or C;-Cg-alkylthio;

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

20 or more of the following radicals: halogen, R!5, nitro,
mercapto, carboxyl, cyano, hydroxyl, amino, C;-C;-alkyl,
C2-C4-alkenyl, C;-Cs;-alkynyl, C3-Cg-alkenyloxy, C;-Cy4-haloalkyl,
C3-Ce¢-alkynyloxy, C;-Cq-alkylcarbonyl, C;-C4-alkoxycarbonyl,
C1-C4-alkoxy, C;-Cs-haloalkoxy, phenoxy, C;-Cs-alkylthio,

25 NH(C;-C4-alkyl), N(C;-Cy-alkyl);, dioxomethylehe [sic],

dioxoethylene [sic] or phenyl which can be substituted one or

more times, eg. one to three times, by halogen, nitro, cyano,

C1-C4-alkyl, C;-C4-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy or

C;~-C4-alkylthio;

30 '
a five- or six-membered heteroaromatic system containing one
to three nitrogen atoms and/or one sulfur or oxygen atom,
which may carry one to four halogen atoms and/or one to two
of the following radicals: C;-Cs-alkyl, C,-Cy-alkenyl,

35 C1~C4-haloalkyl, C;-Cq-alkoxy, C;-C4-haloalkoxy,
C1-C4-alkylthio, phenyl or phenoxy it being possible for the
phenyl radicals in turn to carry one to five halogen atoms
and/or one to three of the following radicals: C;-Cs-alkyl,
C1-C;-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy and/or

40 .C1-C4-alkylthio;

R13 is C;-C4-alkyl, C;-Cy4-alkylthio or C;-Cs-alkoxy which carry one
of the following radicals: hydroxyl, carboxyl, amino,
NH(C;-C4-alkyl), N(C;-C4-alkyl),, carboxamide [sic] or

a5 CON(C;-Cq-alkyl)a;



Rerr] hydro®@80/472928xyl, NHerr], NH Cerr]-Cerr]-alkyl),
‘N err]-Cerr]- aIkyI)[err],- hal ogen, Cerr]-(err]-al kyl,

Cerr]-Cerr
Jerr]-derr

]-al kenyl, C2-C4-al kynyl, C[err]-Cerr]-hydroxyal kyl,
]-hal oal kyl, Clerr]-Clerr]-al koxy, Cerr]-(err]-hal oal koxy or

Clerr]-Cerrg-al iy gr'g;“g?z. is linked to CRlerr] 15 ~as indicated
bel ow to give a 5- or - ered ring. X nitrogen or nmethine. Y

nitrogen or
or (err]

T inch? Gond 8RR SRRt o LS LTE] Sl ooen

5- or 6- rrenbereomhﬂag:‘éﬁémé) Ik dfyteneroduss ahdefined distaneethetweed by
one or twoS( er riheCgronps akk pindgWoim sthendompowinis lofi mheafdrmdse IONEhOr nore

25 net hyl enedigtanpe shoulE coeipbapesd b %ﬁég@éhgﬁuld‘fua, czi‘d;l Qik 1
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nitrogen. 30 R3 e’ w:. P o) P N f]';e
'c\l:fg (rai’ ' ]C[ g (rai’ rl- %agfér ﬁ %gﬁ@[ ﬁﬂg%r} it qgl)zro-, it being
Clerr]-C&0r] - a|ma}ble[ é‘P? ]eaqhepi] th%%aqaldezyls Gk rhe] s@petitutpdiooryat kyl

or C[err] C[

er r |maxek Elimbs ooy orhalBgeny | hydrdxiyil k eslexcapla], ecijc,aalkynli cat ed

above to give a G-cpralkenplbetLe,Ld1kgm 35 Egrb&{yi Rﬁ,_{%n dyamey be
i dentical or difd, eé?_[gﬂmxghe@%ggf{l % subst i tuted by

one or nore

mer capt o,
C[errio t‘—:-g:[

ofte

9, n t ’ky(I\LXazhbényh.l.ydr oxyl, 40
err] 2\ \jny'EX then t QP 1AL i;;%fyle[lgw] N Garfatrtky Ay | |

r]-

Cerr]- C[err] aJN&an, )y, phenyl which can be substituted one or more

20

25

30

35

40

45

times, eg. one to three times, by halogen, nitro, cyano,
C1~C4-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy or
C1-C4—alky1thi0 .

or the spacer Q is part of a 5-7-membered heterocyclic or
carbocyclic ring to which R6é is fused.

The following definitions apply thereto and hereinafter:
An alkali metal is, for example, lithium, sodium, potassium;

An alkaline earth metal is, for example, calcium, magnesium,
barium;

C3;-Cg-cycloalkyl is, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl;

C1-Cs~haloalkyl can be linear or branched, such as, for example
fluoromethyl, difluoromethyl, trifluoromethyl,
chlorodifluoromethyl, dichlorofluoromethyl, trichloromethyl,
l-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloro-2,2-difluoroethyl,
2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl or
pentafluoroethyl;

ClFC4—haloa1koxy can be linear or branched, such as, for example,
difluoromethoxy, trifluoromethoxy, chlorodifluoromethoxy,
l1-fluoroethoxy, 2,2-difluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
2,2,2-trifluorocethoxy, 2-chloro-1,1,2-trifluoroethoxy,
2-fluoroethoxy or pentafluoroethoxy;



garboxyl,(IQ9591i12§2]-haloalkoxy,'C[err]-C[err]-aIkyIthio, am no,
‘NH(C[err]-Cerr]-alkyl), N(Clerr]-C[err]-alkyl)[err] or phenyl which can be
substituted one or nore tinmes, eg. one to three tinmes by 45 hal ogen,
.nitro, cyano C[err] Cerr]-alkyl, C(Jery]-Cerr]-haloal kyl,

Gerrl CLeorids %% o sl ﬁr@ra&l | obobepldipyy 86| leofl kgl ky1 thi o
ort ho p05|t|ons tig ¢ )S?i’ plrgﬁg gy pro?t %eeth E-g 58 dr et henyl ene
group, an oxygEk P"%u?’?‘lﬁylat BFYL ProerbprEyl; NH or N—al kyl group; 5
C3-C8-cycloalkyl. Rerr] derr]-Cerr]-Cycloalkyl, it being possible for
t hese radi 8a&:5Chralianylcaan he)Hineanbetihn&nuﬁednesunhrasnefbtnuxaﬂgle,

hal ogen, 10 ethenl§r DxptopdiRi3c 101-;£zafplaﬂxszl- 1 )i tpropeNanyl,

K I,
G On ol kyny PRI A %xyf"%%t@“ Vo Slesigpfae 1] o Very

Cerr]-Cerr]-alkylthiqg, Jerr]-err]-hal oal koxy
Clerr]- C[err%z-SPR343¥%YBOH9P b?l*%nPFrCfEr?ﬂaﬁﬁhﬁgxyE%EQxﬁﬁylf°r example,

Cerr]- Citﬁrqthﬂﬂr}b-lcENQRxﬁﬂlaYRyll -puapehesryl Ol etbutyat-&yy) or
N(C[ err] - ( e2+4dutginkyty2; or phenyl 15 whi ch can be substituted one or
nore tines, one to three tines, by hal ogen, nitro, cyano,

€g.
Cerr]- C[e”j gl byl l&%aa]aé?[ﬁ&{ qakoa;i Gl ga&d -4, bl ekdipie,
Qerr]-Cerr olx(l)r,]TOk XY, %cr»r: el yile}kyd]oxy, %‘utoxy,
15 l-methylpropoxy, 2-methylpropoxy or 1,l-dimethylethoxy;

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

20 C,-C4-hydroxyalkyl can be linear or branched, such as, for
example, hydroxymethyl, l-hydroxyether-2-yl,

C3-Cg-alkynyloxy can be linear or branched, such as, for example,
2-propyn-l-yloxy, 2-butyn-l-yloxy or 3-butyn-2-yloxy;

25
C;~-Cs—-alkylthio can be linear or branched, such as, for example,
methylthio, ethylthio, propylthio, l-methylethylthio, butylthio,
l-methylpropylthio, 2-methylpropylthio or 1,l-dimethylethylthio;

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

C;-Cj~-alkoxycarbonyl can be linear or branched, such as, for
example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,

35 i-propoxycarbonyl or n-butoxycarbonyl;

C3-Cg-alkylcarbonylalkyl can be linear or branched, such as, for
example, 2-oxo-l-propyl, 3-oxo-l-butyl or 3-oxo-2-butyl

40 C;-Cg-alkyl can be linear or branched, such as, for example,
C1-C4-alkyl, pentyl, hexyl, heptyl or octyl;

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

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



phenyl or n W7292ach of which can be substituted by one 20 or nore
‘of the follow ng radicals: halogen, R15, nitro, nmercapto, carboxyl, cyano,
hydroxyl, amno, Cerr]-Cerr]-al kyl, C2-C4-al kenyl, C2-C4-al kynyl,
.Jerr]-(err]-al kenyloxy, Cerr]-(err]g hal oal kyl
Cerr]-derrls Iyp&ﬁm - 3 .car
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NH( [ er r | - CPBRAYT -89 « i) they e¥emach, ciatesting,y Plpedstieatl.oldNer hyl ene [sic],
di oxoet hyl ene [sic] or phenyl which can be substituted one or nore tines,
eg. one t & Theeeonpamsis,byndatlegdntepinédintesy #60, pfmaringChRem] -sidhy s
C err] - ( er i, hatpaddey ltv, Ghay 'lavel 8he] of | P/ asihétdiddigy’ bobsd Qaldeaxy or
cont al ni ng. GaLopeVagoHet’ sioh Loupénad odh tid 16 EhE edkil Bt BREEY 0 Som
whi ch may c%?rgn%lo?\réae?o °Fog?r?|§alﬁc?gg’§ﬁr3?%?@s é’ﬁdf“&?‘ggﬁ% therers- olluy t he
fol | owi ng r SBpBEIerdcally pYxs COmpPRYY i RIefprably (Yseq RengFtivs
d err] - 3 spbabarrg kyl, Clerr]-(err]-al koxy, C[err]-Cerr]-hal oal koxy,
Clerr]-Cerr]-al kylthio, phenyl or phenoxy it being possible for the phenyl
radi cal s i NTher fndehtidn’ YubPkertndril ¥81Q‘Il§é§§t§ﬁtﬁboﬂ]§e ajyd/ge one to three of
the foll ow | oal s =Ql:er gl r el 2 - :

Q8o t?lﬁo%gf%?flﬁcl i ]n_ﬁkétﬁ‘(éﬁ/ 187)?9[12%% éforq ?giohuQﬂS ati:@éls,

yig

err]-Cerr]- 0X [ I,

g[[er r} - g[[ erf -§?ﬁtﬁﬁnl|a5; %?zfe?%"ﬁlc% @L_é??} : é%r Pra '%”a,n ETp receptors.

Clerr] - & FPeFRIRQURdS rceyding tof the|inyenbipnyare Parideplanky of t he

fol | owi ng r sditabple asyaiseg|antagopdsys asdefdnelHAC] the jou€kets ] - al kyl ),

N(Cerr]-Clerr]-alkyl)[err], carboxam de [sic] or 45

CON(C[ err] - ebpbindd loH Lhér fdrmula 1V where z is sulfur or oxygen can be
prepared as described in WO 96/11914, also in enantiomerically

20 pure form. '

R4\ 0 Rl T‘l
AV
o + R6—Q—W—H —» R6—Q0—W—C—CH— OH

s/ ||
R _ Rt R!?

II III Iv

30 Compounds of the formula III are known or can be synthesized, for
example, by reducing the corresponding carboxylic acids or esters
thereof or by other conventional methods.

Carboxylic acid derivatives of the formula IV [sic] can also be
35 prepared by reacting a compound of the formula IVa with an '
alcohol or thiol of the formula VII with acid catalysis.

R16
H | .
R17 OH
'IVa VII

45



0050/ 47292 POF50/&1R292ir or oxygen. Q a spacer whose |length corresponds to
tThat of a C2-C4 chain. The function of Qis to produce a defined distance
bet ween 5 the groups R6 and Win the conpounds of the formula |I. The
.di stance should correspond to the | engt¢ of a C2-C4-al kyl chain. This can
be achi eved by a | arge nunber of chem cal radicals, for exanple with
Cerr]-Clerr]-alkyl, der®®err]-al kenyl, C3-C4-al kynyl,
-S-CHerr]-CHerr]-, -OCHerg]-CHerr]-, -NCOCHerr]-O, it being 10
possi bl e for each B+ W gicaRy to be substituted one or nore tines by:
hal ogen, hydroxyl, mer capt'q Jerr]-derr]-al kyl, C2-C4-al kenyl,

C2- C4- al kymyl, carboxyl, ﬁﬁgrgg cyano, (err]-Cerr]-al koxy,
Cerr]-Cerr]-al kenyl oxy, (err]-(err]-al kynyl oxy,
Cerr]-Cerr]-alkylthio, Qerr]-Cerr]-hal oal koxy,
Cerr]-Cerr]-al kyl carbonyl, 15 Clerr]-Cerr]-al koxycar bonyl ,
Clerr]-al kyl carbonyl al kyl, NH C(err]-Clerr]-al kyl),
N(C[err]-g%err]:alkyl)[err], phenyl which can be substituted one or nore
times, egiO dthe dpdigated maddcalpyhavnd dhpenfohlowing mpanings: _
Cerr]-Cerr]-alkyl, Cerr]-Clerr]-haloalkyl, (err]-Cerr]-al koxy,

Clerr] - errgt- halagakkexpediingd ehbicslad rdoraleckyhdid & 20 O the spacer Qis

part of a 5-7-menbered heterocyclic or carbocyclic ring to which R6 is

fused. R16 and R17, which may be identical or different, hydrogen or

15 alkyl, alkenyl, alkynyl, phenyl, naphthyl, cycloalkyl, in
each case unsubstituted or substituted,

R18 hydrogen or alkyl, alkenyl, alkynyl, phenyl, naphthyl,
cycloalkyl, in each case unsubstituted or substituted,

20
R1? hydrogen or alkyl, alkenyl, alkynyl, phenyl, naphthyl,
cycloalkyl, in each case unsubstituted or substituted,

and the radicals preferably have the following meanings:
25
Rl COOR?
R16 and R!7, which may be identical or different, alkyl, phenyl,

. naphthyl, cycloalkyl, in each case unsubstituted or
30 substituted,

R18 alkyl, phenyl, cycloalkyl, in each case unsubstituted or
substituted,

35 R1?2 alkyl, alkenyl, alkynyl, phenyl, cycloalkyl, in each case
unsubstituted or substituted,

and the following radicals are particularly preferred:
40 Rl COOCH;

R16 R4

R17 RS

45
R!® alkyl, unsubstituted or substituted, in particular methyl



The fol | owi RPIA4TR20ns apply thereto and hereinafter: 25 An alkali neta
Ts, for exanple, lithium sodium potassium An alkaline earth netal s,
for exanple, calcium magnesium barium 30 Clerr]-(err]-cycloal kyl is,
.for exanple, cyclopropyl, cyclobutyl, apclopentyl, cyclohexyl, cycloheptyl
or cycl ooctygis Heepr,] -C[err]-hal oal kyl can be |inear or branched, such as,
for exanple 35 fluoronethyl, difluoronethyl, triL:uoronELhYI,l N .
chl or odi f | uqg,onet hyl j chl qr:of:l upr onet hyl .. trichl.oronmethyl, 1-fluoroethyl,
2-f1 uor oet h?ﬁ[h,e Ef£¥81‘¥f’tfora8éfih9?%'l‘2tivf-st PF{FRR,A9ZMAYR IV can be prepared

2- chl or o- 2, RYitPEEoPHREIIRE Py2reaeking ¢ sompeundafethe| formula IVa with an
2,2, 2-tri chladicobohybr okhit) pénthé | foomudehyIT Wit mkid] eatdlysdlsoal koxy can
be linear or branched, such as, for exanple, difluoronethoxy,
trifluoromethoxy, chlorodjfluoronethoxy, 1-fluoroethoxy,

2, 2-di fluoroethoxy, 1,1,2, 2-tetrafluoroethoxy, 45 2,2,2-trifluoroethoxy,
2-ch|oro-1,1,2-tr'§|uoro t hgxy, 2-fluoroethoxy or pentafl uoroethoxy;

0050/ 47292 7 d e® =€ —&lkyPHca berbi-ngag—og branched, such as, for
exanpl e, 10 I '

R Rl

Iva III

15 . . R4
R_Q_w g
Q ——4——-T OH
RS Ri

For this purpose, the éompounds IVva and IIT are mixed without

25 diluent or in a solvent which is inert for this reaction, and
catalytic amounts of an acid such as p-toluenesulfonic acid are
added. Examples of inert solvents are methylene chloride, benzene
or toluene. Also suitable are those inert solvents which form an
azeotrope with the alcohol R180H. In the case of methanol

30 (R1% = CH3), examples of these are chloroform or methyl acetate.

The reaction mixture is then stirred at from room temperature to
the boiling point of the solvent. The resulting alcohol R180H is
removed by distilling out or reducing the pressure. This method

35 is also suitable for preparing enantiomerically pure IV if the
IVa starting material is enantiomerically pure.

Compounds of the formula IVa are known and are described, for
example, in WO 96/11914.
40
The compounds according to the invention in which the
substituents have the meanings stated for formula I can be
prepared, for example, by reacting the carboxylic acid"
derivatives of the formula IV in which the substituents have the
45 stated meanings with compounds of the formula V.



nmethyl, et hy@050/412%% |, 2-propyl, 2-methyl-2-propyl, 2-nethyl-1-propyl,
'1-butyl or 2-butyl; 5 C2-C4-al kenyl can be linear or branched, such as, for
exanpl e, ethenyl, 1-propen-3-yl, 1-propen-2-yl, 1-propen-1-yl, _
.2-nmethyl -1-propenyl, 1-butenyl or 2-buttanyl; C2-C4-al kynyl can be linear or
branched, such as, for example, 10 ethynyl ,,1-propyn-1-yl, 1-propyn-3-yl,
1-butyn-4-yl or 2-butyn-4-yl; Cerr]-(Jerrf-al koxy can be |inear or
branched, such as, for exanple, nethoxyf—¢thoxy, propoxy, 1-nethyl ethoxy,
but oxy, 15 1-nmethyl propozxy, 24nethghpp<60§g or 1,-l-gimethyl et hoxy;

C3- C6- al kenyl oxy can be |inear or branggfg%ysuch as, for exanple, allyloxy,

2-buten-1-¥l oxy or 3-buten-2-yloxy; 20 Ll -Clerr]-hydroxyal kyl can be
| i near or branched, such as, for exgnple, dr oxymet hyl ,
1- hydroxyet her-2-yl, C3-C6-al kynyl oxy can be linear or branched, such as,

- for exanple,..2-Dr n-.J- Xy, 2-butyn-1-y| oxy or. 3-butyn-2-yl oxy; 25
Cerr]- g[per r‘g— ﬁﬁﬁ%ﬁi%’ ﬁa{g %se hlailﬁgﬁﬁ\{ et %%ﬁ%ﬁeﬂf‘egﬁﬁ?a‘?}n §r exanpl e,
met hyl t hi o, rﬁyr%llmi'&,r BrdSpyheleatkyl. fEt Ryerxlw IIohpddibinn, @i deast one

1- net hy| pt@mA ttheoring meambeirsr Bpor thior 8r ig, nitdiagenhyThe mdadtion 30

d err] - C er rgrefiekabtyrtakes ptace bin ldndaerorsdivenehos, dslightawith Othe

exanpl e, aceiaditi6hhyt GarduAR%b1Obakd) §BY! &MU Which deprotonates the

oxanpl e, et i aeha et Wy a8 e aliherdiifl £ AHERLEE ool o 1"

i - p?gpo%yfsartc?gw\éfa%?r%- tt§§y83¥g’d}%llp;°¥'nt of "the solvent.

' Compounds of type I with R! = COOH can furthermore be obtained
directly by deprotonating the intermediate IV where R! is COOH
with two equivalents of a suitable base, and reacting 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 and diluents are aliphatic, alicyclic
and aromatic hydrocarbons, each of which may be chlorinated, such

25 as hexane, cyclohexane, petroleum ether, naphtha, benzene,
toluene, xylene, methylene chloride, chloroform, carbon
tetrachloride, ethyl chloride and trichloroethylene, ethers such
as diisopropyl ether, dibutyl ether, methyl tert-butyl ether,
propylene 6xide, dioxane and tetrahydrofuran, nitriles such as

30 acetonitrile and propionitrile, amides such as dimethylformamide,
dimethylacetamide and N-methylpyrrolidone, sulfoxides and
sulfones, for example dimethyl sulfoxide and sulfolane.

Compounds of the formula V are known, and in some cases can be
35 bought or prepared in a conventional way.

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

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

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



C3- C8- al kyl c@ﬂ-’zﬁ%ﬁl%ﬂ&yl can be linear or branched, such as, for exanple,
‘3- oxo0- 1- propyl, 3-oxo-1-butyl or 3-o0xo0-2-butyl 40 C[err]-C[err]-aI kyl can
be |inear or branched, such as, for exanple, (err]-Cerr]-alkyl, pentyl,
-bexyl, heptyl or octyl; halogen is, fonzexanple fluorine, chlorine,

brom ne, i04{fF intgy JH%&%%&OBTMHAE% ge "fi3les gérﬁ}rﬁg ‘&ggBdP“”ds

fromwhich c Qr.nu can er at rugs)
0050/ 47292 q,g%%%gs!ggg, rodrug E?aec"t‘t?gséhﬁn H“bﬁ‘ﬁ B’Fr X REPTORELAC tSl ace
under condit 565*?"?’ k%°’i‘$)ﬂi’§@ Bl Thifgreactan Se8 benfartiednPetoin t he body,
eg. in the sganveatsional @mmtsmr@xbmeeamqmw thg Féditiomodndsbasend the
i nt er medi af ein fulvichr epse ithpsehaentsamdd abové, atd Isudrdble., THusehawe StupsOr
nore asynmmetddrcallky sa@imﬁlurfsédpaf&orex%@ms @1@116%&&% &%Boieﬁw the

form of pur ALl 96BIch %epg&&r& Eg{m S Pl BRULGddgEeRl . A

bst
cpant et s N A a8 Earipmaf oo c TVC 10 B s

carboxylic acid derivatives for produ0|ng drugs, in particular for
produci ngl® rkti Hist 8o aosEibder Lo aprerEFee copownsispofr the 1Horfind acTnppunds
accordi ng t cstidxeingverdm wheasalpsardf dhleaappropitiatel eatboxyrivd agnigpoiu St S
as defined afrdm@ofpb®ds of the formula I where R! is COR and R is OM [sic]
where M can be an alkali metal cation or the equivalent of an
alkaline earth metal cation. These salts can be reacted with many
15 compounds of the formula R-A where A is a conventional
nucleofugic leaving group, for example halogens such as chlorine,
bromine, iodine, or aryl- or alkylsulfonyl which is unsubstituted
or substituted by halogen, alkyl or haloalkyl, such as
toluenesulfonyl and methylsulfonyl, or another equivalent leaving
20 group. Compounds of the formula R-A with a reactive substituent A
are known or can easily be obtained with general expert
knowledge. This reaction can be carried out in conventional
solvents and is advantageously undertaken with the addition of a
base, in which case those mentioned above are suitable.
25
In some cases it is necessary to use generally known protective
group techniques to prepare compounds I according to the
invention. If, for example, Ré is to be 4-hydroxyphenyl, it is
possible first to protect the hydroxyl group as benzyl ether,
30 which is then cleaved at a suitable stage in the reaction
sequence.

Compounds of the formula I where R! is tetrazole [sic] can be
prepared as described in WO 96/11914.
35
With a view to the biological effect, preferred carboxylic acid
derivatives of the formula I, both as pure enantiomers or pure
diastereomers or as mixture thereof, are those where the
substituents have the following meanings:
40
R2  hydrogen, hydroxyl, halogen, N(C;-Cg-alkyl),, C;-Cs-alkyl,
C;-Cs-alkoxy, C;-Cs4-alkylthio, C;-Cs~haloalkyl, C;-Cy-
haloalkoxy, or CR? is linked to CR10 as indicated below to
give a 5- or 6-membered ring;
45
X nitrogen or methine;



Conpounds of0050/ 4729l a |1V where Z is sulfur or oxygen can be prepared as
-tlescribed in WO 96/ 11914, also in enantionerically 20 pure form J[err] 25
30 Conmpounds of the formula Il are known or can be synthesized, for '
_exagplethby reduci ng the correspondingigarboxylic acids or esters thereof
or by other conye Carboxylic acid derivatives of the
formula IV [Ygl C] %'canggﬁs% bet@gﬁpfepar edyby reacting a conpound of the
formula IVa with an al cohol or thiol of the fornmula Vi [

catal ysis. FL6 [Ndtrpgen o CRI gherg7BYhig hydrogen 9% %e'?ﬂt}faﬂv PEJCRY®

radi cal s have t Horis| togetiemwathnCR®> oR[ 6R} p 5haer tGraembaned ikvdieast @8 f or
fornula | § errlalxedyRess rdingMrhibh nean e sdbstinrledobydohé enertvo hgthygen

or 15 al kyl g, hul68Niha #l knirh, PHREh cA3e) e metlghéme Kytoup Ban be
replaced by oxygen or sulfur, such as -CH-CH>-O-,
~CH,~CH;-CH;-0-, -CH=CH-O-, -CH=CH-CH,0-, -CH(CH3)-CH{CH3)-O-,
~CH=C (CH3)-0-, -C(CH3)=C(CH3)-0-, or -C(CH3)=C(CH3)-S;
10
At least one of the ring members X, Y or Z is nitrogen.

R3 hydrogen, hydroxyl, halogen, N(C;-Cy-alkyl)z, Ci1-Cs4-alkyl,
C;-Cs-alkoxy, C;-Cyq-alkylthio, C;-C4-haloalkyl, C;-Cs4-
15 haloalkoxy, or CR? is linked to CR!? as indicated above to
give a 5- or 6-membered ring;

R¢ and R5 (which can be identical or different):

20 phenyl or naphthyl, which can be substituted by one or more
of the following radicals: halogen, nitro, cyano, hydroxyl,
mercapto, amino, C;-Cs4-alkyl, C;-Cs-haloalkyl, carboxyl,
C,-C4-alkoxy, C;-C4-haloalkoxy, phenoxy, C;-Cs-alkylthio,
NH(C;-C4-alkyl) or N(C;-Cs-alkyl), or phenyl which can be

25 substituted one or more times, eg. one to three times, by
halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl,
C,-Cs-alkoxy, Ci1-Cs-haloalkoxy or C;-C4-alkylthio; or

phenyl or naphthyl, which are connected together in the ortho

30 positions by a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SOz-, NH- or
N-alkyl group,

C3-Cg-cycloalkyl;

35 '

R6 C3-Cg-cycloalkyl, it being possible for these radicals in each
case to be substituted one or more times by: halogen,
hydroxyl, mercapto, carboxyl, nitro, cyano, C;-Cs-alkoxy,
C,-C4-alkyl, C,-Cy4-alkenyl, C,-Cs-alkynyl, C3-Cg-alkenyloxy,

40 C3-Cg-alkynyloxy, C;-Cs-alkylthio, C;-Cy4-haloalkoxy,
C;-Cs~alkylcarbonyl, C;-Cs-alkoxycarbonyl, NH(C;-Cy-alkyl),
N(C;-C4-alkyl), or phenyl which can be substituted one or more
times, eg. one to three times, by halogen, nitro, cyano,
C,-Cs-alkyl, C,;-Cs-haloalkyl, C;-Cs-alkoxy, Ci1-Cs-haloalkoxy or

45 C1~Cy-alkylthio; '

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



each case un®@50/47292d or substituted, R18 hydrogen or alkyl, al kenyl,

al kynyl, phenyl, naphthyl, cycloal kyl, in each case unsubstituted or
substituted, 20 R err] hydrogen or al kyl, al kenyl, alkynyl, phenyl,
napht hyl, cycl oal kyl, in each case unsupgtituted or substituted, and the

radical s preferally Qfé/eoé heef @Bif&%ﬂ& ?ﬁaﬂbgﬂé h?aio&ﬁ”ils CHJEBE&”] R16
and R17, which ngé ﬂ ar%al g%rofyl q¥ Wt hyI :
cycl oal kyI in each :sL Yltu 5_ ﬁéag u’eg %g ﬁ
phenyl , cycl oal k{#C q-ﬁ rc&@é 41 H§¥ t ftsGsALREDELORY (gt 2%
al kyl, al kenyl, §l3'k§/e'rylalknm§h3ﬂY: @yzqwalkxllcanhvnaé@hcv&eauwbparbd or
substituted and Chhey-dkbry Ty -Cadiad@aldkaxye, Eirenoxyl, aCi-Cipalfydithdd, 40
Rlerr] COOCH er (& &t ~h1RyEf ) In(diecidaiRyans] divxcmethyleylsicy,
unsubstituted or s3URSELAPEE [50c P Phehgl FREdY lcan bdUaKt429%ed one or
more times, eg. one to three times, by halogen, nitro, cyano,
C,~Cs-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy or
10 Ci1~Cyq-alkylthio; )

a five- or six-membered heterocaromatic system containing one
to three nitrogen atoms and/or one sulfur or oxygen atom,
which can carry one to four halogen atoms and/or one to two

15 of the following radicals: C;-Cs-alkyl, C1-Cs4-haloalkyl,
C;-C4-alkoxy, C;-Cs-haloalkoxy, C;-Cs-alkylthio, phenyl,
phenoxy or phenylcarbonyl, where the phenyl radicals in turn
can carry one to five halogen atoms and/or one to three of
the following radicals: C:-C;-alkyl, C;-Cs~haloalkyl,

20 C;~C4~alkoxy, C;~Cs-haloalkoxy and/or C;~Cs-alkylthio;

R15 methyl, ethyl, methoxy or ethoxy which carry one of the
following radicals: hydroxyl, carboxyl, amino,
NH(C;-Cs-alkyl), N(C;-Cs-alkyl),, carboxamide [sic] or

25 CON(C1-Cyg-alkyl)s;

W sulfur or oxygen;

Q C,-C4—alkyl, C3-Cs~alkenyl, C3~Cz-alkynyl, -S-CH,~CHp-,

30 -0-CH,~CH;~-, it being possible for each of these radicals to
be substituted one or more times by: halogen, hydroxyl,
mercapto, carboxyl, nitro, cyano, C;-Cs-alkyl, C;-Csi-alkoxy,
C1~-Cs~alkylthio, C;-Cs-haloalkoxy, C;-Cs—alkoxycarbonyl,
NH(C;-Cas-alkyl), N(C;-Cy-alkyl); or phenyl which can be

35 substituted one or more times, eg. one to three times, by
halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs~haloalkyl, C;-Cs-
alkoxy, C;-Cs~-haloalkoxy or C;-Cs-alkylthio

or Q forms together with RS the following ring systems:

40 2-indanyl, 3-indanyl, 1,2,3,4-tetrahydro-2-naphthyl,
1,2,3,4-tetrahydro-3-naphthyl, it being possible for the
phenyl rings in each case to be substituted by: halogen,
hydroxyl, mercapto, carboxyl, nitro, cyano, C;-Cs-alkoxy,
C;~C4~alkyl, Cz-Cg-alkenyl, C,-Cs-alkynyl, C3-Cg-alkenyloxy,

45 C3-Cg¢-alkynyloxy, C3;-Cyq-alkylthio, C;-Cs-haloalkoxy,
C;~Cg-alkylcarbonyl, C;-Cs4-alkoxycarbonyl, amino,
NH(C;~Cs-alkyl), N(C;-Cs-alkyl)s or phenyl.



10 Rlerr] R@95Q/£47292e carboxylic acid derivatives of the formula IV can
‘be prepared by this process by reacting a conpound of the formula IVa with
an 5 alcohol or thiol of the formula Ill with acid catalysis [err] 10 15
.Lerr] 20 For this purpose, the conpounds IVa and IIl are m xed w thout 25
diluent or in a solvent which is inert for this reaction, and catalytic

amounts of gatglrcqlg H ﬁsefgr}% ugg],g,%%gg L At %?hﬁlédf'e%&t% ggpu#,gé%

t |
oy grthigev.er@ae  oples nd ok Hassireonsts e Wl kuehs Fheraces a7e (RS O

In the case Wiereethanewbsgturpes rhave thpefellowingMBRBANGH: t hese are
chl orofornor nethyl acetate. The reaction mxture is then stirred at from

room t enper ggaur eedilubeohetty g cpat RalRyl | he -epladiixy , Tog-0,ealkyitigiod! eehol

R180H i s rermvedcézylglﬁﬂﬂéd Rg R 95 {ﬁ&t&t@a bEfow S Y8 a TEU rTet hod 35
I's al so suitable for LRLERALI ] enantionerically pure IV f the | Va starting

material is enan |omer|calfy ure. Conpounds of the fornula |IVa are known
and are described, for exanple, in WO 96/11914. 40 The conpounds accordi ng
to the |nif%n’*florfl1+t|¥°@ﬁpc%rtmﬂ4'-1§-995t|tuents have the meanings stated for
formula | can be

Y nitrogen or methine;

z nitrogen or CR!0 where R0 is hydrogen or Cj;_s-alkyl, or CR10
15 forms together with CR2 or CR3 a 5- or 6-membered alkylene or
alkenylene ring which can be substituted by one or two methyl
groups and in which in each case a methylene group can be
replaced by oxygen or sulfur, such as -CH,-CH;-0-,
-CH,-CH,-CH,-0-, -CH=CH-0-, -CH=CH-CH,0-, ~CH(CH3)-CH(CH3)-0-,
20 —-CH=C(CH3)-0-, -C(CH3)=C(CH3)-0-, or -C(CH3)=C(CH3)-S;

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

R3 trifluoromethyl, C;-Cs-alkyl, C;-C4-alkoxy, C;-Cs-alkylthio, or
25 CR3 is linked to CR!? as indicated above to give a 5- or
6-membered ring;

R4¢ and R3S (which can be identical or different):

30 phenyl or naphthyl, which can be substituted by one or more
of the following radicals: halogen, nitro, cyano, hydroxyl,
mercapto, amino, C;-Cs-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy,
C,-Cs~haloalkoxy, phenoxy, C;-C4-alkylthio, NH(C;-Cs4-alkyl) or
N(C;-Cg-alkyl); or phenyl which can be substituted one or more

35 times, eg. one to three times, by halogen, nitro, cyano,
C;-C4-alkyl, C;-Cs-haloalkyl, C;-Cs-alkoxy, C;-Cs-haloalkoxy or
C1-Cq-alkylthio; or

phenyl or naphthyl, which are connected together in the ortho

40 positions by a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SO;-, NH- or
N-alkyl group

Cs-Cy-cycloalkyl;
45



prepared, f0%9A4FR¥2 by reacting the carboxylic acid derivatives of the
formula IV in which the substituents have the 45 stated neanings with
conpounds of the formula V. 0050/ 47292 11 [err] 5 In formula V, Rerr]
-1s halogen or Rierr]-Sqerr]- where R agr] can be C[err] Cerr]-alkyl,

Jerr]- C[ er rﬂs— hasoé;ies}cl%myfnyit bg&n égme % ggr%e Qa8 dh OFid REchi N9
a Ve

menber s t eactl a es ace I'n an
i nert soI vent or (fél uen?é g“ﬁ%%?'ﬁ‘elt (gdé |o%tﬁ gl ra SUI ’asé""1 ¥4 pase

whi ch deprotonates the internediate IV, at a tenperature in the range from
r oom t enper at ur €1-64133kBoi Fifg-aYswkthdp, t halaganse hydromylGomeabauxl of type

| with Refr] =d3add,ctriflndricmetbyk, reetlyllai oedhinydcvhyclhycalepeot onat i ng

the internedi at esub¥tibetced Ry bk n6rdQmedi, tbgtvm:ee%i ¥Bl&atEinls,ab ui tabl e
pase, and 1 eact iyiohehh EPHIRAURISeIb1kpe fcﬂ-&}’ l?al\éalig?is ¢, 14193

takes place in Iven ?]f( eratu fie Tan éfrom
room terrperature%qtcgj t"ﬁ'((’:5 ollc glla(? Y%h%dl vent. Exanples of such

solvents and diluents are ali phat ic, alicyclic and aromatic hydrocarbons,
each of wH ch mBheB¥lcar raphhhyd, g@gﬂ1of which can be substituted by one
or more of the following radicals: halogen, R15, nitro,

mercapto, carboxyl, cyano, hydroxyl, amino, C;-Cs;-alkyl,
C1-C4- haloalkyl, acetyl, C;-Cs~-alkoxycarbonyl, C;-Cs-alkoxy,
C1-C4-haloalkoxy, phenoxy, C;-Cs-alkylthio, NH(C;-Csz-alkyl),

15 N(C1-Cy-alkyl),, dioxomethylene [sic], dioxoethylene [sic] or
phenyl which can be substituted one or more times, eg. one to
three times, by halogen, nitro, cyano, C;-Cs-alkyl,
Ci1-Cs-haloalkyl, C;~Cs~-alkoxy, C;-Cs4-haloalkoxy or
C;~-Cs4-alkylthio; .

20 _ .

a five- or six-membered heteroaromatic system containing one

to three nitrogen atoms and/or one sulfur or oxygen atom,

which can carry one to four halogen atoms and/or one to two
of the following radicals: C;-Cs;-alkyl, C;-Cs4-haloalkyl,

25 Ci1-Cs-alkoxy, trifluoromethoxy, C;-C;-alkylthio, phenyl or
phenoxy, it being possible for the phenyl radicals in turn to
carry one to five halogen atoms and/or one to three of the
following radicals: C;-Cs-alkyl, C;-Cs-haloalkyl, C;-Cy-alkoxy,
C1-Cs~haloalkoxy and/or C;-Cs-alkylthio;

30

R15 methoxy or ethoxy which carry one of the following radicals:
hydroxyl, carboxyl, amino, NH(C;-Cs-alkyl), N(C;-Cg-alkyl),,
carboxamide [sic] or CON(C;-C4-alkyl)a;

35 W sulfur or oxygen;

Q C2-Cy-alkyl, C3-Cs-alkenyl, C3-Cs-alkynyl, -S-CH,-CHz-,
-0-CH,~CH,~, it being possible for each of these radicals to
be substituted one or more times by: halogen, hydroxyl,

40 mercapto, carboxyi, C;~-C4-alkyl, C;-Cs-alkoxy, C;~-Csz-alkylthio,
or phenyl which can be substituted one or more times, eg. one
to three times, by halogen, nitro, cyano, C;-Cs-alkyl,
C;-Cs-haloalkyl, C;-Cs;-alkoxy, C1-C4-haloalkoxy or C;-Cy-
alkylthio:

45
or QO forms together with R6 the following ring systems:
2-indanyl, 3-indanyl, 1,2,3,4-tetrahydro-2-naphthyl,



25 as hexan®959/472%2ane, petrol eum et her, naphtha, benzene, tol uene

%yl ene, nethyl ene chloride, chloroform carbon tetrachloride, ethyl
chloride and trichloroethylene, ethers such as diisopropyl ether, dibutyl
.ether, nmethyl tert-butyl ether propyl &#e oxi de, di oxane and

t et r ahydr of uran,i,ni, 81 alest rassf‘xﬁhpaﬁﬁwm it ideingNgols PO HOk the, amni des

Sul o, des and g?‘gﬁ?g‘?‘% = InBACH G4 15 pe %ﬂ‘“wyﬂ”ﬁﬁr’{a%?gﬁane |
b‘b’ ?‘ 3 pe 35 bought or

| e t
Cormounds of « hEYESPRTES RrhepBERn Serboil
prepared in a c&nvﬁma}]&ﬁ(&v Genfe-tihke Byl %Ft'f?lé‘é(ﬁyﬂ)e Cas&g-pLkeny LoMya) |
metal or & kal i fs-Caralkymyieoxy hyHr-Feaealiydithido, sCuhiCanhal@RikeXY, pot assi um

hydri de or cal c|04ncmaindockgcanbw]boma1(el-smcla1k§l)a.n Mickat j-abkiydl) ; caar bonat e,
40 eg. sodi um olphaay@ssi um carbonate, an alkali netal or alkaline earth
met al hydr oxi de suc as sodi um or pot assi um hydrOX| de an organonetal lic

conpound su as but an al kali_nget al

G Sopr opy! - FheaEompoTds, o Fhk REPeRt RvERERR CSPeF nt Jeveh, EleFRbeHAiY o,
be pr epar noFestidl i fRF fﬁhGWFF%t"é%’rtr 8§ P BYRETHPIEAPB o XBH IRONREY (s, i e.
conpounds ofhypesténsion a myoshrdialRimfarcts @@OMicahdarbrialurag &4ngima t hem
i n a conventgeerakis, &Miftd/¢R2oORid Xkidney Badldre acehudbt hibufFimiestgh as a

hal i de, an gahk@thteyfHospasms, cerebral ischemia, subarachnoid hemorrhages,
migraine, asthma, atherosclerosis, endotoxic shock,

15 endotoxin-induced organ failure, intravascular coagulation,
restenosis after angioplasty, benign prostate hyperplasia, kidney
failure and hypertension caused by ischemia and intoxication,
metastasis and growth of mesenchymal tumors, kidney failure
induced by contrast agents, pancreatitis, gastrointestinal

20 ulcers.

The compounds according to the invention surprisingly also show
in some cases an antagonistic action on the neurokinin receptor.

25 This is particularly true of compounds of the formula I where Rl
is

~#°
—C
N NR13R14

30

The invention furthermore relates to combination products
consisting of endothelin receptor antagonists of the formula I
and inhibitors of the renin-angiotensin system. Inhibitors of the

35 renin-angiotensin system are renin inhibitors, angiotensin II
antagonists and, in particular, angiotensin converting enzyme
(ACE) inhibitors. '

The invention further relates to combination products of B

40 blockers and the abovementioned endothelin receptor antagonists,
and of mixed ACE/neutral endopeptidase (NEP) inhibitors and the
abovementioned endothelin receptor antagonists.

The combination products can be administered in a single
45 pharmaceutical form or else in spatially separate forms.
Administration may take place simultaneously or sequentially.



i m dazol i de, 0050471292 reacting the latter with an appropriate hydroxyl
-tonpound HOR7. This reaction can be carried out in conventional solvents
and often requires the addition of a base, 5 in which case those nentioned
above are suitable. These two steps capgal so be sinplified, for exanple, by
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possi bl e toéﬁi&pé e Y in lnf e salts
of ‘the appr P&téh%rlﬁb%?ﬁ E’-%%]r%i§heFéPYf’r‘brﬁa(9 BtfRds 019 the formula I
where Rlerr] is CORand Ris OM[sic] where Mcan be an alkali netal cation
or the equs vitlesst combiamatdlokaproductar birenpast imdardy. sTisdesgbrsthan be
reacted with ZRRued® Wﬁ}éﬁtﬂin td¥e hiypeFtérsidn/anbiei €s Adguedaepramht i onal
nucl eof ugi c g&a\éhggﬂg‘% | ? %@‘\Sﬂilﬁ at@gens such as chlorine, brom ne,

Su

koﬁlne orIErYI % Ik I'S unsubstituted or substituted by
al ogen, al kyl or hal oal kyl, such as tol uenesul fonyl apd t ul fonyl, or
anot her equi®h& éﬁ?dl%%ﬁﬁq#g@otb?cﬁ%‘m&&ﬁﬁo‘éﬂﬂsb%ﬁh?ﬂ@ ?"E)r% ;}%ﬁﬁww Th a
reactive dubststssent A are known or can easily be obtained with general
expert know edge. This reaction can be carried out in conventional solvents

and i s advaieeeds! yisiidRy teli@fesV th the addition of a base, in which case
t hose nentioned above are suitable. 25 In sone cases it is necessary to use

1y k
Aecor i ng. 1 ianed Ryaea i, SFPHR, ReRRLoh T Re B R TR SU RS | o1

it is 15 employed for blndlng studies.
Membrane preparation

The ETp or ETp receptor-expressing CHO cells were grown in DMEM

20 NUT MIX F;, medium (Gibco, No. 21331-020) with 10% fetal calf
serum (PAA Laboratories GmbH, Linz, No. Al15-022), 1 mM glutamine
(Gibco No. 25030-024), 100 U/ml penicillin and 100 pug/ml
streptomycin (Gibco, Sigma No. P-0781). After 48 hours, the cells
were washed with PBS and incubated with 0.05% trypsin-containing

25 PBS at 37°C for 5 minutes. Neutralization with medium was then
carried out, and the cells were collected by centrifugation at
300 x g.

For the membrane preparation, the cells were adjusted to a

30 concentration of 108 cells/ml of buffer (50 mM tris-HCL buffer,
pH 7.4) and then disintegrated by ultrasound (Branson Sonifier
250, 40-70 seconds/constant/output 20).

Binding assays

35
For the ET, and ETp receptor binding assays, the membranes were
suspended in incubation buffer (50 mM tris-HC1l, pH 7,4 with 5 mM
MnCl,, 40 pg/ml bacitracin and 0.2% BSA) at a concentration of
50 ug of protein per assay mixture, and incubated with 25 pM

40 125I-ET; (ETa receptor assay) or 25 pM 125I-ET3 (ETp receptor assay)
in the presence and absence of test substance at 25°C. The
nonspecific binding was determined with 10-7 M ET;. Filtration was
carried out after 30 min through GF/B glassfiber filters
(Whatman, England) in a Skatron cell collector (Skatron, Lier,

45 Norway) to separate free and bound radio ligands, and the filters
were washed with ice-cold tris-HC1l buffer, pH 7.4 with 0.2% BSA.
The radioactivity collected on the filters was quantified using a



possi bl e fir@Q5Q/A1#2R ect the hydroxyl group as benzyl ether, 30 which is
‘then cleaved at a suitable stage in the reaction sequence. Conpounds of the
formula | where Rlerr] is tetrazole [sic] can be prepared as described in
WD 96/11914. 35 Wth a view to the bioll@egi cal effect, preferred carboxylic

acid deri vatpackaraf 226® donighidd ! scililiasion & uiRarti oners or pure
di astereoners or as m xture thereof, are those where the substituents have

the foll ow | ani ngs,, 4 err] hydrogen, . hydroxyl, hal ogen,

N(err]-d o qﬁ&?k?/?)’i%er %ﬁ&f@%‘?’ﬁ%&- gf‘k?ﬂr‘,"yq err]-Cerr]-al koxy,
Cerr]-Cerr]-alkylthio, (Jerr]-Clerr]-haloalkyl, Cerr]-Cerr]-

hal oal koxy3 M#leCRPerats iweilghikgd23®-30Q] gr vérenanesthetized balthw t o give a 5-
or 6-nenber ethobalrhitdb, YartifitialBn vehtithbed e, vagotofbtéd G2 pi8hed. The

nitrogen or d@oRifCardery Rindl §A§M & veRheyele MiBeteRisdd] is hydrogen or
Cerr]-alkyl, or CR err] forns together with CR2 or CR3 a 5- or 6-nenbered

‘ ' [ sybstituted_b ne. or, two
ﬁ;?%;?ne or f%trave§£§§qx539§s Léﬁhéﬁ“a%hlcﬁﬁVﬁﬁazfi to control %ngmals led

10 to a marked rise in blood pressure, which persisted for a lengthy
period.

The test animals received i.v. injections of the test compounds

(1 ml/kg) 30 min before administration of ET1. To determine the
15 ET-antagonistic properties, the changes in blood pressure in the

test animals were compared with those in the control animals.

Oral testing of the mixed ET, and ETy antagonists:

20 Normotensive male rats (Sprague Dawley, Janvier) weighing

- 250-350 g are pretreated orally with the test substances. 80
minutes later, the animals are anesthetized with urethane, and
the carotid artery (for measuring the blood pressure) and the
jugular vein (administration of big endothelin/endothelin 1) are

25 catheterized.

After a stabilization period, big endothelin (20 ug/kg,
administration volume 0.5 ml/kg) or ET1 (0.3 ug/kg,
administration volume 0.5 ml/kg) is given intravenously. The

30 blood pressure and heartrate are recorded continuously for 30
minutes. The marked and long-lasting changes in blood pressure
are calculated as area under the curve (AUC). To determine the
antagonistic effect of the test substances, the AUC for the
animals treated with the substance is compared with the AUC for

35 the control animals.

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

40 Administration may 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

45 dose of active substance is about 0.5-50 mg/kg of bodyweight on
oral administration and about 0.1-10 mg/kg of bodyweight on
parenteral administration.



groups and iP5 4&1292n each case, one nethyl ene group can be replaced by
"oxygen or sulfur, such as -CHerr]-CHerr]-O, -CHerr]-CHerr]-CHerr]-
-CH=CH O, -CH=CHCHerr]O, -CHCHerr])-CH CH err])-0O,
e_CH=C(CH[err]) O, -C(CHerr])=C(CHerep)-O, or -C(CHerr])=C(CHerr])-S;
10 At | east one of the ring nenbers X, Yor Zis nitrogen R3 hydr ogen,

hydr oxy! _ e&l(gﬁeg.}n L lpdldedls) réénvft@b d o2l kad
SEHRR b et duoye e

i ndi cat ed atRARSUlEsgi peWders, grapulasyhSUPBOPFIRFieU SSHH"-*@S('\AHF-BH“‘%%‘%F’
i denti cal ®rexlanfsepensprayl Thesehmre/ Iproduceghityd conmérntional wey. For
substituted {pyiParpbsdprenediactiive fldsdanbgs rdh Gl probesagbmmithi tro,
g{i??i E%g;r an&%ﬁﬁ@?tﬁﬁigﬁzbggtlé;fﬂﬂhkliigf{%sigd&ﬁlas tablet binders,
Cerr]- C[err.q#* aﬁggnt Jﬂ1%%e¥vat éi51L S% nk8§¥ nts, flow

NH(C[ err] - (&Y a&PE;‘n) éﬁ@¥?1 E %Pﬁﬁ%?ﬂﬁsrm ch can be
25 subBtenuksdidigra, osolrvmissr | pekeaserslewing oaqemtée ankiaxidapthal ogen,
nitro, cyanoandZoar preffElant gakes, (<X om|.] SGEker |ethalloal Rydrmazeutische
Clerr] - er rfecdensyie C MiidmeClrerldg hdtaailsary, orogd))er rhe Gdiinlistkkyiémi o;

or phenyl org toﬁxhl M'ﬁhtﬁ&ﬁ % %ﬁdlyoa@ﬁmrn ieR ol @, Prd0080by

oo gL b gtV S, el ene oretheny né dfoup
Jerr]- cycl oaI kyI 35 Rlerr] (err]-Cerr]-cycloal kyl, , It being

possi bl e forsxlml@@lSaG#m]sﬁﬁ n each
Example 1:

20 Methyl 2-hydroxy-3-(2-(3,4-dimethoxyphenyl)ethoxy)-
3,3-diphenylpropionate

7 g (27.5 mmol) of methyl 3,3-diphenyl-2,3-epoxypropionate and
5.5 g (30.2 mmol) of 2-(3,4-dimethoxyphenyl)ethanol were

25 dissolved in 20 ml of dichloromethane and, at room temperature, 5
drops of boron trifluoride etherate were added. The solution was
stirred for 2 hours. The solvent was then distilled off, and the
residue (10.7 g, 89%) was immediately reacted further.

30 Example 2:

2-hydroxy-3-(2-(3,4-dimethoxyphenyl)ethoxy)-3, 3~diphenylpropionic
acid

35 12 g (27.5 mmol) of methyl 2-hydroxy-3-(2-(3,4-dimethoxy-
phenyl)ethoxy)-3,3-diphenylpropionate were dissolved in 110 ml of
dioxane, and 55 ml of 1 N NaOH solution were added. The mixture
was stirred at 80°C for 2 hours. Water was added to the mixture,
and the aqueous phase was extracted twice with ether. The aqueous

40 phase was acidified with 1 N aqueous HCl and extracted with
ether, the organic phase was dried over magnesium sulfate, and
the solvent was distilled off. The residue was recrystallized
from ether/n-hexane, and 10.2 g (87%) of colorless crystals were
‘isolated. '

45
Melting point: 133-135°C



case to be s0880/4%283 one or nore tines by: hal ogen, hydroxyl, mercapto,
‘carboxyl, nitro, cyano, (Jerr]-Cerr]-al koxy, (Jerr]-Cerr]-alkyl,
Cerr]-Cerr]-alkenyl, (err]-Clerr]-alkynyl, Cerr]-Cerr]-al kenyl oxy, 40
ferr]-derr]-al kynyloxy, (err]-Cerr]2ml kylthio,

derr] -C[err]]:g;lﬁh@blgoxy,_ Jerr]-derr]-al kyl carbonyl ,
Cerr]-Cerr]-al'koxycarbonyl, NH(Cerr]-Cerr]-alkyl),

Lo el B, G A s
Cerr]- C[err?h%WIethefzhijde[dép poyitprapiepic &pid ((I-@Beir] - al koxy,

Cerr]-C ebr]-hal oal koxy or 45 Cerr]-Cerr]-al kylthio; phenyl or
napht hyl , eathg of2 .8hinmbl§ aoE tze-h_s;ubsiy-tw(ed(by40dlﬁnetho(il9§9éﬂ37]2)%'&hw:y?£ nor e
of the foll 03"' KQ*: bif @h?@bfopml‘égﬁ&d% ﬁlt%ﬁm&? %Bt ?0 ’b\%‘ &¥@no.

hydroxyl, a
C%/err] yC[ err]- aI %ﬁ ;Egex ior} E’ﬁ % ge(if[ @%rtfrcf ?r“}l’ﬁéfFSap?{?/I
Jerr]-d errpeet) §F X 262 mQy PE o -methyl-

d err] - Pr3=-mgthplpudf Myrlsudme G[Q?er pddedy ra}nchltlhsxylxture was

C err] - d er r$tiatednbkoxgom empexsututd efar] 3Cheurs - atdtelrt ka®,added to the

NH(C] er r] - Ol eikdur@l, kyhich Nedd @heh- ék€rddtedl wca[@mdr dhexaﬁﬁédw pAgsé Si C]

d;“ﬁﬁte“tyl)e{‘“*"ai?‘{i%h@ﬁeaw 12"5@ oy %liggf**a‘ 2 % qi”% A {'3”“
F1eY % 'X; 5? &t £r kbR

TN i”fi %é‘rer?’a R b g e ant s

systenlcontaP¢W yRte 1solated after recrystalllzatlon from ether/n-hexane

lH-NMR (200 MHz): 7.2 ppm (10 H, m), 6.8 (3 H, m), 6.2 (1 H, s),
20 6.18 (1 H, s), 3.9 (9 H, m), 3.8 (1 H, m), 3.7 (1 H, m), 2.85
(2 H, tr), 2.2 (3 H, s).

EI-MS: Mt = 544
25 Example 4:
Methyl 3,3-di(4-ethylphenyl)-2,3-epoxypropionate

A solution of 15 ml (168 mmol) of methyl chloroacetate and 20 g

30 (84 mmol) of 4,4’-diethylbenzophenone in 20 ml of THF was added
dropwise to a suspension of 9.1 g (168 mmol) of sodium
methanolate in 80 ml of THF at -10°C. The mixture was warmed to
room temperature and stirred for 2 hours. The mixture was added
to water and extracted with ether. The organic phase was washed

35 with sodium bicarbonate solution and citric acid solution and
dried over magnesium sulfate, and the solvent was distilled off.
15.4 g of a crude oil were isolated and were immediately employed
further.

40 Example 5:

Methyl 2-hydroxy-3-(2-(3,4-dimethoxyphenyl)ethoxy)-3,3-di-
(4-ethyl-phenyl)propionate

45 6 g (19.3 mmol) of methyl 3,3-di(4-ethylphenyl)-
2,3-epoxypropionate (crude) and 3.52 g (19.3 mmol) of
2-(3,4-dimethoxyphenyl)ethanol were dissolved in 20 ml of



to three ni 0058472925 and/or one sul fur or oxygen atom which can carry
‘one to four hal ogen atons and/or one to two 15 of the follow ng
radicals: Cerr]-Cerr]-alkyl, (err]-Cerr]-hal oal kyl, _
Lerr]-Cerr]-al koxy, Cerr]-derr]-haggal koxy, Cerr]-Cerr]-al kylthio,
phenyl , phergxy) SFomiGaNeC2he 0! ro%e{:.@m d¥atRienys &zleﬂisc@ks )Poﬁ urn can

Ca:’jry Fne tQ—_r‘;_k aAeO%%ﬂFggﬁgﬁ'ﬁ%%r r_a?d to tth ge waszatlrreéw%orgl 5
Gorr]eof e PPUEPKG 4 é!FPi hdfbet ° e oA ‘ena residue, a
derr]-d er Prlal xg1iaw @L1R( %ﬂﬂ?b ¢ asyimmeddatelky neacted ofyrtlierch
carry one%f the follow ng radicals: hydroxyl, carboxyl, am no,

NH(( err] - Cegampi@léy! ), N(Cerr]-Cerr]-alkyl)[err], carboxarn'de [sic] or
25 CON(C err] - C[err] al kyl)[err]; W sulfur or oxygen;

| K
NS eﬂ]e”LE@ir by-£LaL1h; B BBl S S8l o %Mr@wweach
of these ra@FEBFQMS 8G3dsubstituted one or more times by: hal ogen,

hydr oxyl-1@rer capt o, carboxyl, nitro, cyano, CJerr]-Jerr]-alkyl,

derr]- C[ er 9. 2a1;{l;ol<g/ 3 ?Eenoiefi[}\imﬁhbianmgﬂﬁ:zj:%zcﬁ Qﬁm&ihbﬁ}ﬂfé@’iy,

d err] - J er ekhak§pxy,3idaQayvéthlighehol §j prépfnatedlkye Jdissolved in 26 ml
N(C{err]-C ggr hléié%l anf" 19NeNs C$ LGt 38n wereS ‘é‘&ﬁ%&t up,gd one or

g[ogfrilg[ezrﬁ'a ewas ?’rfeg talé‘Pr - a%1°5a §g"r g%ar T 8¥r Ideg kg, fhe

Clerr] ¥h Sra@t%"f“rs] PBP%? r‘!asdIWIrPﬁF &WlQef Uiiﬁ% etheat-her
wth R6 theThsl #@WQ\@ phagesyas aeddifiped with InNaagigous- HGdaand

1, 2, 3, 4- t et eabyaeted wizhheblér, 1ha, drdaiid [phagdr vas-dibRid bybr migreiing
possible fosulbgroNaid thengslidhtedal &osihRabBeELE)S gl 9da Pyos el ogen,
yellowish oil were isolated and were immediately reacted further.
20
Example 7:

2~(4-methoxy~6-methyl-2-pyrimidinyloxy)-3-(2-(3,4-dimethoxy-
phenyl)ethoxy)-3,3-di(4-ethylphenyl)propionic acid (I-116)

25
1.8 g (3.8 mmol) of 2-hydroxy-3-(2-(3,4-dimethoxyphenyl)-
ethoxy)-3,3-di(4-ethylphenyl)propionic acid were introduced into
20 ml of DMF, and 554 mg of NaH (50% suspension) were added.
After the mixture had stirred for 15 minutes, 855 mg (4.2 mmol)

30 of 4-methoxy-6-methyl-2-methylsulfonylpyrimidine were added, and
the mixture was stirred at room temperature for 3 hours. Water
was added to the mixture, which was then extracted with ether.
The aqueous phase was acidified with 1 N aqueous HCl, extracted
with ether and dried over magnesium sulfate. The solvent was

35 distilled off and 540 mg (23%) of colorless powder were isolated
after recrystallization from ether/n-hexane.

1H-NMR (200 MHz): 7.0-7.4 ppm (10 H, m), 6.8 (2 H, d), 6.2 (1 H,
s), 6.15 (1 H, s), 3.9 (3 H, s), 3.8 (3 H, s),37(1H,m),35

40 (1 H, m), 2.9 (2 H, tr), 2.6 (4 H, m), 2.3 (3 H, s), 1.2 (6 H,
m).

EI-MS: M* = 600

45



hydroxyl, m@QS8t4I2%2ar boxyl, nitro, cyano, err]-C err]-al koxy,
‘err]-derr]-alkyl, (err]-derr]-al kenyl, Clerr]-derr]-al kynyl,
Cerr]-Cerr]-al kenyl oxy, 45 Cerr]-Cerr]-al kynyl oxy,
-CJerr]-Cerr]-alkylthio, (Jerr]-C err]2bal oal koxy, _
(err]-( er Ekanpky! gar bonyl, Cerr]-Cerr]-al koxycarbonyl, am no,
NH(Cerr]-(err]-al kyl), N(C[e;r] Jerr]- aIkyI)[errL or phelnylI bot h
0050/ 47292 15 ,Particul arl refer, t mul a o] as
pur e enantlcj)zrrér"légaclril t&h é 8" léﬁrwﬁggg’r ;t‘BF‘EEYf'h&Eé are those
where the s%????ﬁ%ﬁk?'ﬁaﬁlémflwlfﬂﬂwwpﬁﬁ afighi(g37)5 Rerr]
trifluorofethyl, C[err]-Cerr]-alkyl, Clerr]-C[err]-al koxy,
“err]-Jernl. 1al gy{3 hmnm,l)ObeP{ler]oxyS3L(3ﬂ@¢dyQ Ok pipdopeaokysli cat ed bel ow
to gi }'ﬁ a 53 8Lq m«yreslbhm ack@ %egenaadéegcrtﬁ ar ﬁ@ﬁéﬂs%n Xf a3 Hgogen
or net hi ne;
derr]-al kyl‘ 51 % Ngﬁ[i o Wic6e 'ﬁf 3 dtﬁh léér%'r Vamté;ﬁeda 5-
or 6- nenber 5?%9 SIPEFATRFR oFRA emFP?é%§Mn 2t Ben(H i ®ft ed by one
or two m@Yéw&-mﬁtWA%ﬁonYéazwr@&é@eawm tﬁq@ﬁb grduthean be
repl aced by mxyglaﬂ was sglitued SucH6éabouts erthen- Gilleted wAth 200 ml of
- CH er r] - CHwete}; G atirfliedGrith GHRCHy@rochXdtHcHaek eind @xtrabkbd GHltgy r]) - CH
(CH err])-Oetnhéf. The é@HEEXS%ﬂé%'ﬂéE g&traé%éaﬂbgiﬁ]i‘ﬁxégﬂiﬁhrh}d£3x1d¥'
-C(CHerr]) SGQStﬁgﬁr Qhe aqueous phase was again acidified, and the product
15 was extracted with ether. The organic phase was dried over

magnesium sulfate and filtered, and the solvent was distilled

off. The residue was recrystallized from ether/hexane, and 927 mg

(65%) of crystalline product were isolated.

20 Melting point: 128-133°C

1g-NMR (200 MHz): 7.3 ppm (15 H, m), 6.74 (1 H, s), 6.7 (1 H, d),
6.3 (1 H,s), 6.2 (1 H, dtr, 4.3 (1 H, dd), 4.1 (1 H, dd), 2.3
(6 H, 8).
25
EI-MS: M* = 480

Example 9:
30 4,6-dimethyl-l-methylthiopyrimidine

15 g (107 mmol) of 4,6-dimethyl-l-mercaptopyrimidine and 5.14 g
of NaOH were dissolved in 175 ml of water. 12 ml (128 mmol) of
dimethyl sulfate were added dropwise to this mixture at room

35 temperature over the course of 10 minutes. After 1 hour, the
aqueous phase was extracted 3 times with ether and dried over
magnesium sulfate, and the solvent was distilled off. 15.9 g
(97%) of crude product were isolated.

40 lH-NMR (270 MHz): 6.7 ppm (1 H, s), 2.5 (3 H,s), 2.3 (6 H,s8).
Example 10:

4,6~dimethyl-1-methylsulfonylpyrimidine

45

~ 15.9 g (103 mmol) of 4,6-dimethyl-l-methylthiopyrimidine were
introduced into 120 ml of dichloromethane and 110 ml of water.



At | east oneO@B0/#@282ng nenbers X, Y or Z is nitrogen R err]

trifluoronethyl, Cerr]-Cerr]-alkyl, Cerr]-Cerr]-al koxy,

Cerr]-Cerr]-alkylthio, or 25 CR[err] is linked to CR err] as

Jd.ndi cated above to gi ve a 5- or 6-nenbe2#d ring; R4 and R5 (which can be

i dentical or cHibf B Yak oqfassdaheiazb eétm&%hyb emvf:tso@aaa@ﬁm) at
éec

substituted B Ol E? ve&ggo énMo 15 £3:] @hf@gqhe %hgrarlven
cyano, hydrox 1

:

Cerr]-derrP a‘l”‘{;g} I&ﬁQ"m@f%f L Cfe?#lﬁf te8 AR oal koxy,

phenoxy, ( efifbipromethangy|a &heNHe erted orgppic apngﬁeﬁ were dried over

N( C[ err] - CSemrpnesiun sudfate orTheh@olat i ovasc gonbensxatsd,t apddtimmerodugbr e
ti mes,(129g, O78% )t Gabhcegstdlldzed by halaiggnetneét s 0, cyano,

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

Cerr]-Cerr o] -Clerr]-al kylth-i o; or phenyl or naphthyl,
whi ch are co]ﬁlngg%gg &g'é}eét h?asr’qd%&t he ortho 40 positions by a direct

| i nkage, a net hyl ene, ethyl ene or ethenyl ene group, an oxygen or sul fur

at om or ardOSCH=NMR (27IQII—IMH?J) N2 Ppm i Fip 505- g:?%@:lfbalsﬂyl -G5(6 H, 8).
0050/ 47292 16 R err] derr]-Cerr]-cycloalkyl, it being possible for these
radicals in ggakpléskl:t 0 be substituted one or nore tines by:

Cerr]-Cerr]-al koxy, _
Methyl (S)-2-~hydroxy-3-methoxy-3,3-~diphenylpropionate

;3&.
_80

15
54.4 g (200 mmol) of (S)-2-hydroxy-3-methoxy-3,3-diphenyl-
propionic acid were introduced with 10.8 g (200 mmol) of sodium
methoxide into 300 ml of DMF. 21 ml (210 mmol) of dimethylsulfate
were added dropwise to this suspension over 15 minutes, during

20 which the temperature rises to 50°C and the suspension becomes
mobile. The mixture was stirred overnight and then added to 1.5 1
of water and ice. The agqueous phase was extracted twice with
500 ml of ether, and the ether phase was in turn washed with
200 ml of water twice. The organic phase was dried over magnesium

25 sulfate, the desiccant was filtered off, and the solvent was
distilled off. 55.8 g of an o0il were isolated and were
immediately processed further.

Example 12:

30 _
Methyl (S)-2-hydroxy-3-(2-(3,4-dimethoxyphenyl)ethoxy)-
3,3-diphenylpropionate

Variant A:

35 _ _
27.9 g of methyl (S)-2-hydroxy-3-methoxy-3,3-diphenylpropionate
(100 mmol) were mixed with 1 g of p-toluenesulfonic acid and
18.2 g of 2-(3,4-dimethoxyphenyl)ethanol (100 mmol) in a flask
and heated to 60°C. The pressure in the flask is reduced in order

40 to distill out the methanol which is produced, and the mixture is
stirred at 60°C for a further 5 hours. For workup, the mixture is
cooled and diluted with 300 ml of ether, and the organic phase is
washed first with sodium bicarbonate solution and then several
times with water. It is then dried with magnesium sulfate, and

45 the desiccant is filtered off and the solvent is distilled off. A
residue of 43 g of oil was isolated and could be employed
immediately for the subsequent synthesis.



Clerr]-C err9939447292  err]-Clerr]-al kyl thio, hal ogen, hydroxyl, carboxyl,
5 cyano, trifluoronethyl, acetyl, or phenyl which can be substituted
one or nore tines, eg. one to three tines, by hal ogen, cyano,
-Jerr]-Cerr]-alkyl, (err]-Cerr]-hal @8l kyl, Cerr]-Cerr]-al koxy,
Cerr]-Cerr]-hal oal koxy or Clerr]-(err]-alkylthio; 10 phenyl or
napht hyl, eagd}i@hewWgich can be substituted by one or nore of the follow ng
radi cal s: hal ogen, R15, nitro, nercapto, carboxyl, cyano, hydroxyl, am no,

err]-Cerr]-al kyl err]-Cerr]-_haloal kyl, acetyl,

g[[ er r% - g[[ er r%"—% HXQEC‘%W%I(%OFEAYQLWEPFT%&#WJ ~diphenylpropionate

derr]-d e?r{l00ammal koxly 9 pfecnokgluaesulfotieradidaiakd| 18i2,9 (100 mmol) :

NH( [ err] - Claeft 123l &ydimethoxyphedy XY etthahol] werd -cilskplyéerid ,75dmaxeget hyl ene

[sic], di onﬁtdhElbegﬁeilﬁlﬁ ier apgﬁ?}a&h@ vmbcboﬁ?&gﬁwaggﬁéa{é& @Aq0Rfe OF MOTE

tines, eg. ofien18rbilBfardd WRS: aP¥ JI6H 123 's i neously adding
err]-Cerr].-alk errl-gerr]-haloa E ) errl-derr | RO% )

g:[[err% - 8[[ er rcl-ﬁ%éf%g'rﬁgweo]ﬂr ‘éﬁ;'- é[“eff'iggl'f&l J‘r?i:g,le Y eg@‘?tb nol

si x- menbel@ e VRS (RFRAYCeds y 3R hhey Fd XL UT @ Jam Stisred rate 60°€rfre® atons

and/ or one sMrftherob hoursen Far owerkip,citheamixtanrey isneodbed amd Halwgsh at ons

and/ or one twithwe00fml hef fethkoWi gl @i 6absnid|phask- € eiddhedl ikst with

d er r% - g[[ er rdcdlﬁholﬁi&/ﬂ'bon%Qensolﬂﬁr{ ]ea‘ng[ Ehéd {sﬂx}é@%i Bixﬁé% l;}ligh]?g?f:t .é)i’t
err]-Clerrds 4

q ds k! &Pidn ARG mggr?ésﬂia\ Saf¥ard, o33 HlePoSeidlany

Bk Y S i s AR
Cl err] - ([ er Af Rt o¥rk yisoleted, aodjeauld hekessd immediptefydn thel oal koxy
and/ or (] er rqubSeanent Aynthekis; 30

Example 13:

20
(S)~-2-Hydroxy-3-(2-(3,4~dimethoxyphenyl)ethoxy)-3,3~-diphenyl-
propionic acid

255 ml of 1 N sodium hydroxide solution were added to a solution

25 of 74 g (170 mmol) of methyl (S)-2-hydroxy-3-(2-(3,4-dimethoxy-~
phenyl)ethoxy-3,3-diphenylpropionate in 510 ml of dioxane, and
the suspension was stirred at 50°C for two hours. The mixture was
diluted with 2.5 1 of water and neutralized with citric acid. The
aqueous phase was extracted twice with 500 ml of ether. The

30 organic phase was then washed with water, dried over magnesium
sulfate and filtered, and then the ether was distilled off. The
residue was purified by crystallization from ether/n-hexane, and
70 g of crystals were isolated.

35 1H-NMR (200 MHz): 7.3 ppm (10 H, m), 6.8 (1 H, dbr), 6.7 (1 H,
dor), 6.6 (1 H, sbr), 5.0 (1 H, s), 3.9 (3 H, s), 3.85 (3 H, s),
3.6 (1 B, at), 3.4 (1 H, OH), 3.2 (1 H, dt), 2.8 (2 H, t).

[¢]20 = 8.3 (1; ethanol)
40 }
Example 14:

2-(4,6-(Dimethylpyrimidin-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
ethoxy-3,3-diphenylpropionic acid (I-445)

45 and
(8)-2-(4,6-dimethylpyrimidin-2-yloxy)-3-(2-(3,4~-dimethoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-445 (S) enantiomer)



R15 nmet hoxy @05@/4d292whi ch carry one of the follow ng radicals: hydroxyl,
-tarboxyl, amno, NH((Jerr]-(ferr]-alkyl), N(Cerr]-(Jerr]-alkyl)[err],
carboxam de [sic] or CON(CJerr]-Cerr]-alkyl)[err]; 35 W sul fur or
.oxygen; Q (lerr]-Clerr]-alkyl, Clerr]2¢ferr]-al kenyl,
Clerr]-(err]-alkynyl, -S-CHerr]-CHerr]- -OCH[err] CHerr]-, it being

Rl ogen, hycToRy 1l RomSEY i dffufots 3@325*95 Ierr g?*‘f“ ifokjires by
Cerr]-der r?t%Tqéé’}‘?nYE{’%‘?H"]”éfePF} al | Sd @ Sﬁebe
substitut ed addedoviesr the igaursecgf bhdninwterr t@ Ql‘-’me@ Sfedithiyh o,
cyano, (] ebramideerim| 38| kY |of @MELr 25CGh et ¥37- Mbbal¢c§/|2-n6ﬂ:brléun[tmer-] al koxy,
Cferr]-derrg; Ml@t@th&?lﬁlyﬁml%ﬁbr Is£&E g/ rdissaliwd ti as4mloosr @My wereoget her
with R6 the f dlg}’v' ggeﬁ' w $CEB: l?lé n%ﬁyltheamiﬁ%@Was stirred at

Tt

1,2, 3, 4- tetra 50/
o 1p Bovsh,' 288 ége“ o I ERS op Aeet

1,2, 3, 4-tetr 5% r"t?"t?eﬁ&
each case tot®e? suiefi AEATERFSFy andaFitEtf ?’%/'Ine“r% éﬁ 5 %a H8xyl |

cyano, ([ aPr¢ry$tals whigbxsepatjased] ovq: ereze a‘crLPe*yerect[%‘-rfr pith e‘-’rt%qtlemk aad!
C err] - erryasthdd milth @heer ] THeemoistl deystiadsyvere dissolved in
Cerr]-Cer r]iiél‘ziﬁﬂﬂe@lﬁne e lsotheisd Wk ¥irti B Oover magnesium sulfate

Cerr]-Jer an&af Q;rlrfd Eht S RUEM PANEE. The oily residue
NH(CLerr]- qvewgé]tg]cery 1n e her ]zgggxéiacatel&yhﬂzﬁrﬁo M of 1 ; szd:.um

15 hydroxide solutlon, and the aqueous phase was neutralized with
130 ml of 1 N hydrochloric acid, whereupon crystals separated
out. 64 g of product were isolated after drying.

1H-NMR (200 MHz): 7.3 ppm (10 H, m), 6.7 (4 H, m), 6.3 (1 H, s),
20 3.9 (3 H, s), 3.85 (3 H, s), 3.7 (1 H, dt), 3.6 (1 H, dt), 2.8
(2 H, t), 2.3 (6 H, s).

Melting point: 125-130°C decomposition
EI-MS: M+ = 528

25
(S)-2-(4,6-dimethylpyrimidin-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
ethoxy-3, 3-diphenylpropionic acid was prepared in a similar way
from (S)-2-hydroxy-3-(2-(3,4-dimethoxyphenyl)ethoxy)-3,3-
diphenylpropionic acid and 2-methylsulfone-4,6-dimethyl-

30 pyrimidine [sic] in the presence of lithium amide.

[@]20 = 111 (1; ethanol)

- Example 15:
35
The following compounds were prepared as in Example 8

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-methoxyphenyl)-
ethoxy)-3,3-di(4~-ethylphenyl)propionic acid (I-147)
40
Melting point: 150-155°C
EI-MS: M* = 570

2-(4-methoxy-5, 6~-dihydrofuro(2,3d)-2-pyrimidinyloxy)-
45 3-(2-(4-chlorophenyl)ethoxy)-3,3-diphenylpropionic acid (I-651)

Melting point: 150-152°C



phenyl . The cos(ya#ed2 of the present invention offer a novel therapeutic 10
‘potential for the treatment of hypertension, pul nobnary hypertension,
nyocardi al infarct, chronic heart failure, angina pectoris, acute/chronic
_kidney failure, renal insufficiency, cemebral vasospasns, cerebral

I schem a, s%a_&gqh pi d henorrhages, migraine, asthma, atherosclerosis,

endot oxi ¢ shock, "1 en(?ot oxi n-induced organ failure, intravascul ar

coagul ation, restenosis after, angjoplasty, benign prostate hyperplasia,
ki dney fai | &d %ﬁddleeﬁstﬁ%w&%y’r%'ci?e-gﬁ% éﬁar.?rm%ﬁi@s%ﬁ%’fx )=
met ast asi s ahB-giphehylpropiopnchgeid (ToddBd, ki dney failure induced by
contrast agents, pancreatitis, gastrointestinal 20 ul cers. The conpounds

accor di ng t QudiA8 ngNBEIE O 089 N BBkt 8650 Show i n some cases an
ant agoni st i C.Eola I.0f+ O e neurokinin receptor. 25 This is particularly

true of conpounds of thHe formula | where Rlerr] is [err] 30 The invention
furthernore relates to conbination products consisti ng of end(it heLi n

recept or ant2rdnibsaimethaXy-2-BYFLMEAINYARHY) ndir A 1(drshiprophenyl)ethoxy) -

reni n- angiot 2/8idiphesybprodionibi aoid of the 35 renin-angi otensin system are
renin inhibitors, angiotensin Il antagonists and, in particular,

angi ot ensi n @ORMGIL LBEgnENZMEER 16MeE) | nhibitors. The invention further
relates to @%ﬁgamog E&r‘loducts of [err]

15 2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-chlorophenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-746)

Melting point: 93-98°C
EI-MS: M* = 518
20
2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2-(4-methoxyphenyl)ethoxy)-
3,3-di(4-ethylphenyl)propionic acid (I-148)

Melting point: 130-133°C
25 EI-MS: Mt = 554

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-methylphenyl)-
ethoxy)-3,3-di(4-chlorophenyl)propionic acid (I-710)

30 Mélting point: 90-100°C
EI-MS: M* = 566

2—(4-methoxy-6-methy1-2-pyrimidinyloxy)-3—(3,3-diphenylpropoxy)4
3,3-di(4~-chlorophenyl)propionic acid

35 _ .
1H-NMR(200 MHz): 7.3 ppm (18 H, m), 6.25 (1 H, s), 6.0 (1 H, s),
4.0 (1 H, tr), 3.8 (3 H, s), 3.4 (2 H, m), 2.2 (5 H, m).

EI-MS: M* = 642

40
2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(3,4-dimethoxy-
phenYl)ethoxy)-B,3-di(4—ch10rophenY1)propionic acid (I-699)

Melting point: 100-110°C
45 EI-MS: M* = 612

2—(4emethoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(2-methoxyphenyl)-



40 bl ockers RRPUAT2IBvenentioned endot hel in receptor antagonists, and of
m xed ACE/ neutral endopeptidase (NEP) inhibitors and the abovenenti oned
endot hel in receptor antagonists. The conbi nati on products can be

adm nistered in a single 45 pharnmaceuti @gl formor else in spatially

separ at e forr@;hoaggt Bl sidatd-en1 A i Tl anepu or

sequenti al ly. 50/ 472%24] 18 %pl&osaégkgﬁf?ﬁieé%%i ggtfdgy may be up to

t he maxi num s‘ﬁa q:l.e dose in a?aég,, case. However, it is also possible to

enpl oy | over G058 R3H* 5 rd%& ngl e therapy in each case. 5 These

conbi nati on JrodEct¥ & S83articularly suitable for the treatnment and

prevention ®f hypertension and its sequelae, and for the treatment of heart

failure. The pqadmethesy-5i6-dibyeremmolds 38 f 48 rsheuing Tody)estol | owi ng 10

tests: Recept(r- (BLAdtnGiofnudyeTeChannd shanai & ﬁ%&LPH%nﬁ.yﬁro%onic acid

receptor-expr&s_ilsgg CHO cel I'S were enpl oyed for brndi stadies.

Menbr ane preparation The ET[err] or ET[err] receptor-expressing CHO cells

were grown in DVEM 20 NUT M X F12 medi um (G bco, No. 21331-020) with 10%

fetal cal f18&alHipppeinolq0olP2€ GnbH, Linz, No. A15-022), 1 nM gl utanine
EI-MS: Mt = 610

2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-3-
(2-phenylethylthio)-3,3-di(4-chlorophenyl)propionic acid
15 :
Melting point: 173-175°C

'H-NMR (200): 7.0-7.4 ppm (13 H, m), 6.0 (1 H, s), 4.7 (2 H, tr),

3.8 (3 H, s), 3.1 (2 H, tr), 2.5 (4 H, m) "

20 '
2-(4-methoxy-5,6~dihydrofuro(2,3d)-2-pyrimidinyloxy)-3-
(2-(3,4-dimethoxyphenyl)ethoxy)-3,3-di(4-chlorophenyl)propionic
acid (I-635).

25 Melting point: 100-~-110°C
EI-MS: M* = 640

2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-3-
(2-(3,5-dimethoxyphenyl)ethoxy)-3, 3-di (4~chlorophenyl)propionic
30 acid (I-593)

Melting point: 90-100°C
EI-MS: M* = 640

35 2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-3-
(2-(2-methoxyphenyl)ethoxy)-3, 3-di (4-chlorophenyl)propionic acid
(I-164) ‘

Melting point: 135-145°C
40 EI-MS: M* = 610

2-(4-methoxy-5,6-dihydrofuro(2,3d)-2—pyrimidinyloxy)-
3-(3,3-diphenylpropoxy)-3,3-di(4-chlorophenyl)propionic acid

45 Melting point: 125-127°C
EI-MS: M* = 670



(G bco No. 250950427292100 U nl penicillin and 100 [err]g/m streptonycin
(G bco, Sigma No. P-0781). After 48 hours, the cells were washed with PBS
and incubated with 0.05%trypsin-containing 25 PBS at 37[err]C for 5
m.nutes. Neutralization with nediumwas 2&en carried out, and the cells’

were coll ect ed_by_sé¥Hdxyl899Ld My dtb-380cyc cfhp dritap %Pﬁnmrﬂrzayg Q%ﬁ-pﬁ-r ation,

H‘wet?.e's'i&eéﬁﬁ?gr&%‘ﬁqﬁﬁﬁgﬁfr%@%eﬁ% SRl SR Lo o1 (0

ranson
Soni fier 250, 40-70 seconds/constant/output 20). Binding assays 35 For the
ETA and ETB r Medpieg RRisdind32=4’S the nenbranes were suspended in

i ncubati on BuEfeMs¢ 30" mVB68is-HCl, pH 7,4 with 5 nM MnCl[err], 40 [err]g/m
bacitracin and 0. 2% BSA) at a concentration of 50 [err]g of protein per

e T et SN i R Lok
abse%ce of teg?ﬂ éﬁéﬂlfﬁciﬁgﬁ%k[érr?é(hT%e no g‘ﬁé‘?i?ﬁ?y pﬂioﬁé’l ngcj\?\é/és

determned with 10[err] MET1. Filtration was carried out after 30 mn
t hr ough GF/19 Yeating Rainti:| 43%s140/at man, Engl and) in a Skatron cell
coll ector (Skatron, Lier, 45 Norway) to separate free and bound radio

ligands, and thendg | (2009 :Wele-nss e (3 ) en-cold (1im- B89, Busfer u,pH)/. 4

with 0.2% BSAy gbe. gad @achhVisyr q@l kechpd on the fllters was quantified
using a

15 2-(4-methoxy-6,7—dihydrq-SH-cyclopentapyrimidin-z-yloxy)-3-
(2-(2-methoxyphenyl)ethoxy)-3,3-di(4-chlorophenyl)propionic acid

Melting point: 105-115°C
EI-MS: M* = 608
20
2-(4-methoxy-6,7-dihydro-5H-cyclopentapyrimidin-2-yloxy)-3-
(2-(3-methoxyphenyl)ethoxy)-3,3-di(4-chlorophenyl)propionic acid

Melting point: 110-120°C
25 EI—MS: M* = 608

2-(4-methoxy-6, 7-dihydro-5H-cyclopentapyrimidin-2-yloxy)-
3-(2—(4—dimethy1aminophenyl)ethoxy);3,3-di(4-chloropheny1)-
propionic acid

30
Melting point: 135-140°C
EI-MS: M* = 621

2-(4-methoxy-6,7-dihydro-5H-cyclopentapyrimidin-2-yloxy)-
35 3-(2-(3,4-dimethoxyphenyl)ethoxy)-3,3-di(4-chlorophenyl)-
propionic acid

Melting point: 125-130°C
EI-MS: M* = 638

40 _
2-(4-methoxy-6,7-dihydro-5H-cyclopentapyrimidin-2-yloxy)-
3-(2~-(3,5-dimethoxyphenyl)ethoxy)-3, 3-di(4-chlorophenyl)-
propionic acid

45 Melting point: 125-130°C
- EI-MS: M* = 638



0050/ 47292 19 MQRKATRI200 CA liquid scintillation counter. Testing of the
ET antagonists in vivo: 5 Male SD rats wei ghi ng 250-300 g were anestheti zed
with anpobarbital, artificially ventilated, vagotom zed and pithed. . The
catrotid artery and jugul ar vein were catBeterized. Intravenous

adni ni stratlorn-qf4-9ae£ﬁé£3}-gs( IGQdEHM&fLﬁ%Qtzr 98) a? edi H,F )0 a mar ked
rise in blood{ Sl erlo

ani mal s recei veo& H.Iﬁ?%j e&%lggﬁ ?ﬁ‘%’ﬁg %é Jé%heng'a%ggf‘lmrﬁ /al?d; 53% 'ﬁor?
before adm ni stration of ET1. To determ ne the 15 ET-antagonistic
properties, tReldiaageaints BREod3PiCessure in the test animals were conpared

with those i BIrMSeoMt rol52&ni mals. Oral testing of the m xed ETA and ETB
antagoni sts: 20 Nornotensive nale rats (Sprague Dawl ey, Janvier) weighing

250- 350 g ar e Ju@Lneahéey %r_agkx i35 1a§ sh SThBygfs |ater,
h | Ehyllily ﬁ% LSRR oo RhBly P2
tre:sﬁp: E tshgr 3"%12&&&1 ogﬁ%l ?cfféjt qggz?'% vei n (adni ;: st ?;t | o% (()f O[)I g

endot hel i n/ endot hel i n 1% are 25 catheterized. After a stabilization period,
bi g endot helQ Hedang epeiniy=k d 554 Resompesition vol ume 0.5 ni/kg) or ET1 (0.3
[err] g/ kg, admIsMstrmti=od8¢olunme 0.5 nm/kg) is given intravenously. The 30
bl ood pressure and heartrate are recorded continuously for 30

2-(4,6-dimethoxy-2-pyrimidinyloxy)-3-(2~-phenylethoxy)-

3,3-diphenylpropionic acid

15
Melting point: 203°C Decomposition
EI-MS: M* = 500

2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2-phenylethoxy)-3, 3-diphenyl
20 propionic acid (I-720)

Melting point: 130-133°C
EI-MS: Mt = 468

25 2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-
3-(2-phenylethoxy)-3, 3-diphenylpropionic acid (I-657)

Melting point: 138-142°C
EI-MS: Mt = 512
30
2-(4,6-dimethoxy-2-pyrimidinyloxy)-3-(2-~(4-methylphenyl)-
ethoxy)-3,3-diphenylpropionic acid

Melting point: 155-158°C
35 EI-MS: M* = 514

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-methylphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-465)

40 Melting point: 145-147°C
EI-MS: Mt = 498

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(3-(4-methoxyphenyl)-
propoxy)-3,3-diphenylpropionic acid (I-554)
45
Melting point: 160-165°C
EI-MS: M* = 528



m nutes. The rROFBMTRAR | ong-|asting changes in bl ood pressure are
cdl cul ated as area under the curve (AUC). To determ ne the antagonistic
effect of the test substances, the AUC for the aninals treated with the
substance is conpared with the AUC for 3%81the control aninmals. The
conpounds according to the invention can be adm nistered orally or

t |1 t
ot apor  tonedd TGy o EE’%’ 2-bpEia lg‘ g Sl pethSkpheny1 propoxy) -
place with va P Ew%ﬁpﬂlﬁflbﬁg‘ﬁ i bhar yngeal space. The dosage

depends on the age condition and weight of the patient and on the node of
admi ni strat i HrMeladng poimt: tUI66-da0I¢/ 45 dose of active substance is about
0.5-50 ng/ kg fzImzdymeiglgizon oral adm nistration and about 0.1-10 ny/ kg of
bodywei ght on parenteral adm nistration. 0050/ 47292 20 The novel

compounds can pe Jiggdniy CoRERLS onal sglidy éio B4 3mgérms4&hsgho;ym
ggppgzl Fgffgseqﬁgﬂg’&EPlﬁﬂ? 59 %tﬁeﬂ%&‘e’ﬁ’l(ﬂré’a niF agify %"-h)ese are produced

in a conveni®onal way. For this purpose, the active substances can be

processed wi t HBetiMRe(20M)sal7 .RRhar 4repmut(ilOal, auki 16.8r (2sHsux), &s2t 4DIRL 8),

bi nders, 3.8 (3 H, s), 3.75 (10 H, s), 3.4 (2 H, m), 2.6 (2 H, m), 2.25
(3 H, s), 1.9 (2 H, m). ' '

15 EI-MS: M* = 588

2-(4,6-dimethyl-2~-pyrimidinyloxy)-3-(3-(3,4,5-trimethoxyphenyl)-
propoxy)-3,3-diphenylpropionic acid (I-336)

3-8 (9 H,. s)' 3.4 (2 H' m)' 206 (2 H' m)' 203 (6 H, S), 1.9 (2 H'
m) .

BI-MS: M* = 572 .

25
2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(3-(2-chlorophenyl)-
propoxy)-3,3-diphenylpropionic acid (I-383)

1H-NMR (200): 7.1-7.5 ppm (14 H, m), 6.24 (1 H, s), 6.23 (1 H, s),
30 3.8 (3 H, s), 3.4 (2 H, m), 2.75 (2 H, m), 2.25 (3 H, 8), 1.9
(2 H, m).

EI-MS: M* = 532

35 2—(4,6-dimethyl-z-pyrimidihyloxy)-3-(3-(2—chloropheny1)-
propoxy)-3,3-diphenylpropionic acid (I-384)

Melting point: 172-178°C
EI-MS: M* = 516
40
2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(3- (4-chloropheny1)-
propoxy)}-3,3-diphenylpropionic acid (I-251)

1H-NMR (200): 7.0-7.4 ppm (14 H, m), 6.6 (1 H, s), 6.3 (1 H, s),
45 3.5 (2 H, m), 2.7 (2 H, m), 2.3 (6 H, s), 1.9 (2 H, m).
EI-MS: M* = 516



bul ki ng agent sO0pP£4229at i ves, tablet disintegrants, flow regulators,
pl'asticizers, wetting agents, dispersants, 10 enulsifiers, solvents,

rel ease- sl owi ng agents, antioxidants and/or propellant gases (cf. H Sucker
et.al.: Pharmazeuti sche Technologie Thi epe- VErIag, Stuttgart, 1991). The

B S b1 o2 Vr‘&"%é"‘ T AR AT f‘*“hﬁ*"grwﬁh%&m?hi"%
2- hydr oxy- 3- (;&%@O}y; met h eﬁ‘@ﬁ?ﬁ‘%’f%nolfy)au nyI propi onate 7 g

(27.5 muol ) of_ methyl 3, 3- dlphenyl-2 3- epoxyproplonate and 5.5 g (30.2
mmol ) of 2-(3, ﬁﬁﬁ#&(ﬁ@)@(&bﬂeﬂyﬂ)étmwl%ﬁemEB Gi7dslvBd s BO7ni3 0, s),
di chl or onet hang.3and, Bat sy pdBud §6pH; as )y .55 (drBpsmpf 2har o2 #/ inf),uer3des H,
etherate were gywdade Themsaiution was stirred for 2 hours. The sol vent was
t hen distilled off, and the residue (10.7 g, 89% was i medi ately reacted
further. E?a];%]se §+
2- hydroxy 3-( nef%oxyphenyl)ethoxy) 3, 3-di phenyl propionic acid 35
12 g (27.5 nmol) of nethyl 2-hydroxy-3-(2-(3, 4-di nmet hoxy-
phenyl ) et hok9)2- %mtpﬁwwénzmvmlwsgmm (2r (44propoxyphdnpkpne,
and 55 m of Ilethdiy®PH3s3d+diphemylprepiaided aciie(miedyure was stirred at
80[err]C for 2 hours. Water was added to the nlxture and t he aqueous phase
was extracted pd¥tGagVhobine! Nas-_116% aqueous

EI-MS: M* = 542

15
2-(4-methoxy-6-methyl-2-pyrimidinyloxy)~3-(2-(4-butoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-71)

Melting point: 118-122°C
20 EI-MS: M* = 556

2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2- (4-butoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-70)

25 Melting point: 122-125°C
EI-MS: M* = 540

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(3-phenyl-(2E)-
propenoxy)-3,3-diphenylpropionic acid (I-44)
30
Melting point: 171-174°C
EI-MS: M* = 496

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3=-(3-(2-methylphenyl)-
35 propoxy)-3,3-diphenylpropionic acid (I-107)

Decomposition: 144-146°C
EI-MS: M* = 512

40 2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(3-(2-methylphenyl)-
propoxy)-3,3~diphenylpropionic acid (I-90)

Decomposition: 173-176°C
EI-MS: M* = 496
45
2~(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(3~(4-methylphenyl)-
propoxy)-3,3-diphenylpropionic acid (I-363)



40 phase was a0b&pP7#a892i th 1 N aqueous HC and extracted with ether, the
organi ¢ phase was dried over magnesi um sul fate, and the sol vent was _
distilled off. The residue was recrystallized from et her/n-hexane, and 10.2
g-(87% of colorless crystals were isolatzsl. 45 Melting point:
133-135[err] C 0050/ 47292 21 Exanple 3:

2- (4- et hoxy- 6 rret {g% %Lgxy)-3-(2-(3,4-di nmet hoxy-

phenyl ) et hoxy) é 0 acid (1-482) 51 g (2.3 mol) of

~ 2-hydr oxy- 3- ( 2E{3M "Bt yphenyl ) et hoxy) - 3, 3-di phenyl propi onic acid was
“introduced into 10 m of DMF, and 340 ng of NaH (50% suspensi on) were
added. After 5t he(4) 6tdimethall-Daeyrimtidinghosxyy-31%3 A1 4ntiethy1pBényd) -of

* 4- met hoxy - 6- mepbypoxyhQd 33 3081 PhdrippropYbRYé id8idi ne-3ese added, and the
mxture was stirred at roomtenperature for 3 hours. Water was added to the

i m xture, which_was the extr th ether. The aqueous phase was
3aC|d|f|ed vmthDTc @g'g' F@Q&Z acted with ether and dried over

- magnesi um sul f BTMSTHE §o#%®nt was distilled off, the 15 residue was
“purified bylPLC, and 655 ng (52% of colorless

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-methylthiophenyl)
ethoxy)-3,3-diphenylpropionic acid (I-246)

Decomposition: 136-138°C
15 EI-MS: Mt = 530

2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2-(4-methylthiophenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-217)

20 Decomposition: 166-169°C
" EI-MS: Mt = 514

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-ethoxy-3-methoxy-
phenyl)ethoxy)-3,3-diphenylpropionic acid (I-145)
25
Decomposition: 141-145°C
EI-MS: M* = 558

.2-(4-methoxy-6—methyl-z-pyrimidinyloxy)-3—(2-(4-ethoxyphenyl)
30 ethoxy)-3,3-diphenylpropionic acid (I-510)

Decomposition: 131-135°C
EI-MS: M* = 528

35 2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-i-propylphenyl)
ethoxy)-3,3-diphenylpropionic acid (I-705)

1H-NMR (200 MHz, DMSO): 7.0-7.35 ppm (14 H, m), 6.35 (1 H, s), 6.1

(1H,s),40(1H,m),39(3H,s),38(3H,s),37(1H,m),
40 2.9 (3 H, m), 2.2 (3 H, s), 1.1 (6 H, d).

EI-MS: M* = 526

2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(3,4-methylenedioxy-
45 phenyl)ethoxy)-3,3-diphenylpropionic acid (I-568)

Decomposition: 146-148°C



powder were | 905874329Rt er recrystal lization from ether/n-hexane 1H NVR
(200 MHz): 7.2 ppm (10 H, m, 6.8 (3 H m, 6.2 (1 H s), 20 6.18 (1 H, s),
33.9(9H mM, 3.8(1H mM, 3.7 (1 H m, 2.85 (2 H tr), 2.2 (3 H 9.
EL-MS: Merr] = 544 25 Exanple 4: Methyl34 '

3, 3-di (4- et hygpbgsyIm+ 2, 3ag¢poxypropi onate A solution of 15 m (168 nmol ) of
nmet hyl chl or oacetate and 20 g 30 (84 mmol ) of 4,4'-diethyl benzophenone in

20 M of THF added dr t su n_of ., 9. 168 mmol ) of

sodi um net han\gaZf q‘ﬁ" E°§Pr°§%[e§éﬁ‘?pr 41’?1"&1& ?was war med t o

room t enper at gré2 Eﬁﬁi4§PFFF¥He#Q919?YBBﬁF%1)eHHQXHﬂx?Lﬁ19¥R¥§nXaE€QP¥Q9¥ﬁaP§¥d

and extract &d(E+501 et her. The organi ¢ phase was washed 35 with sodi um

bi carbonate solution and citric acid solution and dried over magnesi um

sul fate, and bggoﬁﬁggﬁ%qbnma§4§uﬁﬂréled off. 15.4 g of a crude oil were

| sol ated and g@ gs gly enployed further. 40 Exanple 5: Methyl

2- hydroxy- 3-( 4- dlne oxyphenyl)ethoxy) 3, 3-di -

‘(4-et hyl - phené ropi onate 45 6 (19.3 Mol ) of nmeth

3, 3-di (4- etll@ykphk qughoxz-éa6¢ﬁﬁanﬂnsﬁuéﬂégeﬁthzuﬁﬁylmwﬁ;nylszyg—(19 3 nnDI)

of 2-(3,4-di n8¢ hbxWEhhkaeShmﬂioxmhenﬂl p=tdloxy ()-8 3 ’liphlenyfipropionic acid
(I-735)

1H-NMR (270 MHz, DMSO): 7.1-7.4 ppm (10 H, m), 6.85 (2 H, m), 6.7

15 (1 H, d), 6.1 (1 H, s), 4.6 (2 H, tr), 4.0 (3 H, m), 3.85 (3 H,
s), 3.75 (3 H, s), 3.65 (1 H, m), 3.05 (2 H, tr), 2.8 (2 H, m),
1.25 (3 H, m). '

EI-MS: M* = 586

. 20
2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-
3-(2-(4-ethoxyphenyl)ethoxy)-3,3-diphenylpropionic acid (I-407)

1§-NMR (270 MHz, DMSO): 7.1-7.4 ppm (12 H, m), 6.8 (2 H, d), 6.1
25 (1 H, s), 4.65 (2 H, tr), 3.95 (3 H, m), 3.8 (3 H, s), 3.65 (1 H,
m), 3.05 (2 H, tr), 2.8 (2 H, m), 1.25 (3 H, m).

EI-MS: M* = 556

30 2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2- (4-ethoxy-3-methoxyphenyl)
ethoxy)-3,3-diphenylpropionic acid (I-146)

Decomposition: 129-134°C
EI-MS: M* = 542
35
2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2-(3,4-methylenedioxy-
phenyl)ethoxy)-3,3-diphenylpropionic acid (I-569)

1H-NMR (270 MHz, DMSO): 7.1-7.4 ppm (10 H, m), 6.9 (1 H, s), 6.8
40 (2 H, m), 6.7 (1 H, d), 6.2 (1 H, s), 6.0 (2 H, s), 3.95 (3 H,

m), 3.65 (1 H, m), 2.8 (2 H, m), 2.3 (6 H, s).

EI-MS: M* = 512

45 2-(4,6-dimethy1-2-pyrimidinyloxy)-3-(2-(4-ethoxypheny1)ethoxy)—
3,3-diphenylpropionic acid (I-473)



0050/ 47292 22 ai50A4&¥292=t hane and, at room tenperature, 5 drops of boron
trifluoride etherate were added.- The solution was stirred for 1.5 hours.
The sol vent was then distilled off, and the residue, a pale yellow oil
(8.66 g, 91%, was imedi ately reacted fggther. 5 Exanple 6:

2- hydr oxy- 3- (2- (3, 4-di net hoxyphenyl ) et hoxy) - 3, 3-di (4- et hyl phenyl ) propionic

acid 10 9.2 g (19. 3 nmp) ) of o, 2- hydroxy-3-(2-(3, 4-di met hoxyphenyl ) -
ethoxy)-3,3-dF%§9@P§;?5ﬁ%H ﬂfg?%%?gnate were dissolved in 26 m of dioxane,
and 13 m of FINMRACH $HP ¥i on were added. The mixture was stirred at
60[err]C for 3 hours. Water was added to the 15 m xture, and the aqueous
phase was exXg r2aquemniethd:6-5)6t-AiRydsfurbiye, ady ey rihadtnyloxygesdi fied with
1 N aqueous HCFZ—QQdiBfodﬂﬂfpﬁénwfé‘ttﬁﬂﬁl’-a,313&1;5}{&&'1?90 i wesad{tegbaver

magnesi um sul fate, and the sol vent was distilled of 59 (71% of a

Il ow sh oil [ d ' I at el ted fuyrt . 20
Lol e 7 - CHENER L 500 MBR o BOSOYS, 3, T hisk ) 8o b 10 A i g6
phenyl ) et hoxy)(Z3H3- 8F [ 4-3th R pRerf ) Fr-8pildnfic Boi ¢-61 (11%) M5 3-8 (2 (. 8
mol ) of 2-3chmoxy 238 (€3 (B, #)di ket hiphedy| ) -

EI-MS: Mt = 554

2-(4,6~dimethyl-2-pyrimidinyloxy)-3-(2-(4-i-propylphenyl)-
15 ethoxy)-3,3-diphenylpropionic acid (I-672)

Decomposition: 156-160°C
EI-MS: Mt = 510

20 2-(4-methoxy-5,6-dihydrofuro(2,3d)-2-pyrimidinyloxy)-
3-(2-(4-methoxyphenyl)ethoxy)-3,3-di(4-methylphenyl)-
propionic acid (I-517)

1H-NMR (200 MHz, DMSO): 7.0-7.3 ppm (10 H, m), 6.8 (2 H, d), 6.0
25 (1 H, s), 4.6 (2 H, tr), 3.85 (3 H, s), 3.8 (1 H, m), 3.7 (3 H,
s), 3.6 (1 H, m), 3.0 (2 H, tr), 2.8 (2 H, tr), 1.1 (6 H, d).

EI-MS: M* = 570

30 2-(4-methoxy-6-methyl-2-pyrimidinyloxy)-3-(2-(4-methoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-622)

1§-NMR (270 MHz, DMSO): 7.1-7.4 ppm (12 H, m), 6.8 (2 H, 4), 6.4
(1 H, s), 6.1 (L H, s), 4.0 (1 H, m), 3.7 (3 H, s), 3.7 (1 H, m),
35 2.8 (2 H, tr), 2.3 (3 H, s).

EI-MS: Mt =.514

2-(4,6-dimethyl-2-pyrimidinyloxy)-3-(2-(4-methoxyphenyl)ethoxy)-
40 3,3-diphenylpropionic acid (I-~-585)

1H-NMR (200 MHz, DMSO): 7.1-7.4 ppm (12 H, m), 6.8 (3 H, m), 6.1
(1 H, s), 4.0 (1L H, m), 3.7 (3 H, s), 3.6 (1 H, m), 2.8 (2 H,
tr), 2.3 (6 H, s).

45

" EI-MS: M+ = 498



et hoxy) - 3, 3- di PR5@/B&FRBReny! ) propi onic acid were introduced into 20 M of
DMF, and 554 ng of NaH (50% suspension) were added. After the mxture had
stirred for 15 minutes, 855 ng (4.2 mml) 30 of

4- ret hoxy- 6- met hyl - 2- net hyl sul f onyl pyri mzg ne were added and the m xture

was stirred atar Mm@r@iﬁg@lﬁ% %{1 diny\f%g aqueo g é’%é,\%‘?)'

m xture, which S ctedvm
acidified wit h3\{§ ;A% onlc xEFa actgI t)h et her and dr| ed over

magnesi um sul f at e. The soI vent was 35 distilled off and 540 ng (23% of
col orl ess powdBecompasitionat ¥aB-di558¢ recrystal lization from ether/n-hexane.
[err] H NVR ( SOBINE&:) M*7=0498 4 ppm(1o H m, 6.8 (2 H d), 6.2 (1 H s),
6.15 (1 H s), 3.9 (3 H s), 3.8(3H s), 3.7 (1L H m, 3.540 (1L H m,

2.9 (2 H tr), 228 4.4:1Hetﬂ}1- epyrinifinfloxy)-3-{ S-ShedPrprbbodfy- Merr]l =
600 45 0050 %269‘35“ nygx gqoﬁzﬁg&gc%g %Ml (26) -

2-(4,6-di rrethy
propenoxy) 3, 3-di phenyl propionic acid (1-27) 5 1.12 g (3 mmol) of

2- hydr oxy 319313%‘#@?137151(52@ P¥rdids%g ) -

EI-MS: M* = 482

The compounds listed in Table 1 can be prepared in a similar way
or as described in the general part.
15

20
25
30
35
40

45



3, 3-di pheny! pr opi o0] jd were added to a suspension of 432 ng (9 mmol,
50% of NaHir#ﬁ%#ﬁkéiég%MFi and the m xture was stirred at room
tenperature for 10 mnutes. 614 ng (3.3 mmol) of 10

4; 6-di net hyl - 1- net hyl sul fonyl pyri m di ne were added, and the m xture was

stirred for 16 hours, then diluted with 2 mM of water, acidified with 1 N

hydrochl oric acid and extracted w t{T gLqen. [TE jeqngr [phage 3 T?cted
with 1 N sodi um hydroxi de sol ution, |#he|adodols |plade |ode a:ggi‘m ijdilfied,
and the product 15 was extracted w fhlethgr] thq qrdarfi 4 ghasef was|dii ed
over magnesium sulfate and filtered|>aatztlad:-del|vdet|Bled =dislka |2 €4 1eif. The
resi due was recrystallized from et hErfmexqng, Tarad 1947 g 701 O
crystalline product were isol ated. e B E R B z128-- 1334212 | £| =
[err]H-NMR (200 MHz): 7.3 ppm (15 I)L AT TS 11— 6.3
(1 Hs), 6.2 (1 H dtr, 4.3 (1 H df) 1 q1iH} dd), 1213 1(ef H $) | 25
El-M5: Merr] = 480 Exanple 9: 30 4} 6{d tfyl-]-rnthylthi@ptg qnég ng 15 g
(107 mmol ) of 4, 6-dinethyl-1-nercapfopyti i di ne.jarld |5.114 d F LN& re
di ssolved in 175 nl of water. 12mm%5 E)chzagewﬂg% A& |Bgr e
added dropwise to this mxture at rpOJTgS|T eTfat[uTe eT| & )%r e of 10
m nutes. After 1 hour, the aqueous phase Waq 4xtjrdctledq J tji Wl O ¢t her
and dried over magnesi um sul fate, ahd|the|sqdl ent |wds dlstia cb%)é’)ﬂ. 15.9 ¢
L
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6.7 ppm (1 H,

troduced into 120 m of
0/ 47292 24 Chl orine gas was

otk

Exanpl e 10:

re isolated. 40 1H NWVR (270 MHz):

, S) .

pBEG745 gl

2.5 (3 Hs
4, 6-di net hyl - 1- net hyl sul fonyl pyrim dine 45 15.9 g (103 mmol) of

4.6-di net hyl - 1- met hyl t hi opyri m di ne were

di chl oronmet hane and 110 ml of water. -

(97% of crude

s),
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71 d) a radi cah & ”’7#95 where RO is: Cerr]-Cerr]-alkyl, C3-C6-alkenyl,.
Cerr]-Cerr]- Fzﬁy coCerr]-Cerr]-cycloalkyl, it 10 bei ng possi bl e
For these radicals to carry a (Jerr]-(err]-alkoxy, CJerr]-CJerr]-alkylthio
and/ or a phenyl radical; phenyl, unsubst% uted or substituted, 15 e) a
radical [err] 20 where Rlerr] and R err] “Can be identical or different and

have the foll g) anmgs.] 4o hydrogen, ([err]-(err]-alkyl,
Clerr]-Cerr]iEks oﬁ:&lo 6[@rd0cl[aerr]-al kenyl, C3-C8-al kynyl, benzyl,
phenyl , unsubgst|t gt ¢d]or sutstltuqe , or Rlerr] and Rlerr] together forma
CA- C7- al kyl enp- Bhgk hzYRi|gl) zi|& |&l|eslef] to forma ring, is unsubstituted or
substituted a3y e qoregrr hetero atom R2 is hydrogen, hydroxyl,
NH err], NH( Jselz|ztEeelklallkiDlz X|C err]-Cerr]-alkyl)[err], hal ogen,
Cerr]-derr]fakyt g eeT T IF gl kenyl, C2- CG4- al kynyl ,
Cerr]-Cerr]}hpl pabkyl | ¢ 4rr] -{[Cljer]r] - al koxy, C[err]-Cerr]-hal oal koxy or
35 C[err]-C(E ri-¢l Ryljt Hi 4, gi QR(err] is linked to CR err] as
i ndi cated belpwW & ¢i Yelal5-] qr 'nqnbered ring; X is nitrogen or
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Z is nitro@990447@82rr], where Rlerr] is hydrogen or Clerr]-alkyl, or
CRlerr] fornms together with CRlerr] or CRlerr] a 5- or 6-nmenbered al kyl ene

or” al kenyl ene ring which nay be substituted, and in 45 whi ch in each
case one or nore nethyl ene groups can bé&9repl aced by oxygen, sulfur, -NH or
-N(Cerr]_Cerr]_alkyl); 0050/ 47292 72 R3 is hydrogen, hydroxyl,

NH err], NH(?L(gfﬂéi-qberr] alkyl), N(Cerr]-CJerr]-alkyl)[err], hal ogen,
Cerr]-Cerr y? C[err] C[err] al kenyl , CZC4aIkynyI,
Cerr]-Cerr]-hydroxyal k Cerr]- C[err]-haloal kx err]-C[err] al koxy,
Jerr]-J er'r}‘eﬁﬁPB%t’F 1“5:[ daty Merer peasyusd o & e binging 8sga¥iked t o

CRl err] as S5describril above fibo\ihe cogbownds 5isgedehexeAnatsers | ng; R4 and
R5 (which may be identical or different): phenyl or naphthyl, unsubstituted
or substitut @e PEsditsLRBYSh&n N@PREBYE 2hich are connected together in
the ortho positions via a direct |inkage, a nethyl ene, ethylene or

et henyl ene grog s 4N oxygen or sul fur atomor an SgJerr], NH or N-alkyl
group, ? C?err] -cycl oal kyl, unsubstituted or subst it ut ed; R6 is
unsubsti t d or substituted (Jerr]-Clerr]-cycloal kyl; 20 phenyl or
napht hyl , un&ebeptox thithdingsddsa i (Kit wallues) :

Compound ET, [nM/1] [sic] ETp [nM/1] [sic]
15 : :
I-116 35 35
I-140 575 ~ |460
I-146 e 29
I-321 340 290
20 |I-355 132 82
1-370 11 , 54
I-445 3.5 7.2
I-445 (S) enantiomer |1.3 4.1
I-445 (R) enantiomer |65 - 140
25 |1-482 |2 14
I-499 31 135
I-585 ' 6 23
I-593 300 160
- 1I-622 3 23
30
I-635 210 126
I-672 60 - ]185
I-699 - 230 130
I-713 20 96
35
40

45



a five- or siO0SR/MIA92] het er oaromatic system containing one to three
i trogen atons and/or one sul fur or oxygen atom aﬁd—\f\hl—“—h ey be
stbstituted; 25 W is sulfur or oxygen; Q is cer whose | engt h
corresponds to that of a C2-C4chain, anglot he physi oi@ﬂﬁﬂwmmj ﬂlfd
salts, and the enant| onerically 30 pure and diaster

forms. 2. meutlcal preparation for peroral, parenteral or '
i nt raperent er ELSI c] use, conprising at |east one carboxylic acid
derivative | as clained in claim1, besides conventional 35

phar maceut i cdli- ar@cFPFH‘P’yY]s’ti’o#&ﬁc@%ﬂ‘@tl"?h@f ukhe doraudarboxylic acid

derivative@s clained in claiml1l for the treatnentgof di seases. 40 4. The

use of a compound | as clained in c&%im3 as egdofhelin receptor
antagonist. 5. The use of a car boxlyl ic acid d |\vative | as clainmed in
claim1 for producing difgs @orw T of '& seases in which 45
el evated endothelin | evels occur. he use ga carboxylid acid
derivative | as claimed in claim RDOBb/ 47292 73 for the treatnent of
chronic he¥t failure, restenosis, high blood pressure, pul nonary
hypertensi on, acute/chronic
~ where R! is tetrazole [sic] or a group
o]
l

15 . C—R

where R has the following meaning:

‘a) a radical OR’ where R? is:
20
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,

C3-Ce—-alkenyl or C3-Cg-alkynyl, unsubstituted or substituted,
30 or

phenyl, unsubstituted or substituted,

b) a 5-membered heterocaromatic system which is linked via a
35 nitrogen atom,

c) a group
(0)x
40 — O— (CHz)p—S5—R8

where k can be 0, 1 and 2, p can be 1, 2, 3 and 4, and R8 is
C;-Cs-alkyl, C3-Cg-cycloalkyl, C3~Cg—~alkenyl, C3-Cg-alkynyl or
45 unsubstituted or substituted phenyl, '



ki dney fail up@50£878BRal i schem a, asthma, benign prosta%eJqqxﬂJﬂjgﬁégggg
prostate cancer. 5 7. The use of a carboxylic acid deriyative | as clai

gtn claim1 in conbination wth inhibitors of the renin-

m xed ACE/ neutral endopeptidase (NEP) iTwibitors; [erf] Wjﬁ’ﬂThe
use of a conggun% plaidg fornmula IV [err] where Rerr], R[err} R es

an

Rlerr], Q ave the nmeanings stated in 20 claiml1, as starting
mat erial for synthesizing m xed ERLerr]|ET[err] [sic] receptor antagonists.
9. A structural fragnent of the for S22 R9 [err]

30 where Rlerr], Rerr], Rerr], Rerr]j Q and W have the neani ngs stated
inclaimls as structural element in a @gixed ET[err]/ET[err] receptor
antagoni st. 35 10. A process for preparing carboxylic acid derivatives of
the formula I'V [ghLtle bye 582cti ng conpounds of the fornula IVa 45

C;-Cs-alkyl, C3-Cg-alkenyl, C3-C¢-alkynyl, C3~Cg-cycloalkyl, it
10 being possible for these radicals to carry a C;-Cs-alkoxy,
C;-Cs-alkylthio and/or a phenyl radical;

phenyl, unsubstituted or substituted,

15 e) a radical

20 Rr14

where R13 and R4 can be identical or different and have the
following meanings:

25 hydrogen, C;-Cg-alkyl, C3-Cg-cycloa1kyl, C3-Cg-alkenyl,
C3-Cg-alkynyl, benzyl, phenyl, unsubstituted or substituted,

or R13 and R4 together form a C4-C;-alkylene chain which is
closed to form a ring, is unsubstituted or substituted and
30 may contain a heteéro atom.

R2 is hydrogen, hydroxyl, NHz, NH(C;-Cs-alkyl), N(C3;-Cs-alkyl),,
halogen, C;-Cs4-alkyl, C»-Cs-alkenyl, C,-Cs-alkynyl,
C;-Cs-haloalkyl, C;-C;-alkoxy, C;-Cs-haloalkoxy or

35 C;-Cs-alkylthio, or CR? is linked to CR10 as indicated below
to give a 5- or 6-membered ring;

X is nitrogen or methine;
40 Y is nitrogen or methine;

Z is nitrogen or CR!0, where R1® is hydrogen or C;_4-alkyl, or
CRI® forms together with CR?2 or CR3 a 5- or 6-membered
alkylene or alkenylene ring which may be substituted, and in

45 which in each case one or more methylene groups can be
' replaced by oxygen, sulfur, -NH or -N(C;-Cs-alkyl);



0050/ 47292 7@05@/47292wi th an al cohol or thiol of la 111 10
Rlerr]-QWH 11l where R [sic], R[erﬂﬂmbgﬁmuw ,ﬁm] , Q and
Whave the nmeanings stated in claim1, and Rlerr] 1| - q, cyclic
al kyl or phenyl which is unsubstituted7g substituted, 15 with aci d
catal ysis. '2R3 25i§%ﬁo%gnl}5hydroxyl, NH,, NH(C;-Cs-alkyl), N(C,-Cs-alkyl)a,
: halogen, C;-Cs4-alkyl, Cp-C;-alkenyl, C;-Cy-alkynyl,
C;-Cs-hydroxyalkyl, C;-Cq-haloalkyl, Ci-Cz-alkoxy,
Cl?c4-haloa1koxy, C;-Cs-alkylthio; or CR3® is linked to CR!0 as
5 indicated above to give a 5- or 6-membered ring;

R? and R5 (which may be identical or different):

phenyl or naphthyl, unsubstituted or substituted, or

10
phenyl or naphthyl which are connected together in the ortho
positions via a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SOz, NH or
N-alkyl group,

15

C3-Cg-cycloalkyl, unsubstituted or substituted;
R6 is unsubstituted or substituted C3-Cg~cycloalkyl;

20 phenyl or naphthyl, unsubstituted or substituted;
a five- or six-membered heteroaromatic system containing one
to three nitrogen atoms and/or one sulfur or oxygen atom, and
which may be substituted;

25 W is sulfur or oxygen;
Q is a spacer whose length corresponds to that of a C;-Cychain,

and the physiologically tolerated salts, and the enantiomerically
30 pure and diastereoisomerically pure forms.

2. A pharmaceutical preparation for peroral, parenteral or
intraperenteral [sic] use, comprising at least one carboxylic
acid derivative I as claimed in claim 1, besides conventional

35 pharmaceutical ancillary substances.

3. The use of a carboxylic acid derivative as claimed in claim 1
for the treatment of diseases. :

40 4. The use of a compound I as claimed in claim 3 as endothelin
receptor antagonist.

5. The use of a carboxylic acid derivative I as claimed in claim
1 for producing drugs for the treatment of diseases in which

45 elevated endothelin levels occur.

6. The use of a carboxylic acid derivative I as claimed in claim
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7.

8.

9.

LT

1 for the treatment of chronic heart failure, restenosis,
high blood pressure, pulmonary hypertension, acute/chronic
kidney failure, cerebral ischemia, asthiha, benign prostate
hyperplasia and prostate cancer. '

The use of a carboxylic acid derivative I as claimed in claim
1 in combination with inhibitors of the renin-angiotensin
system mixed ACE/neutral endopeptidase (NEP) inhibitors; ]
blockers.

The use of a compound of the formula IV

R4

H
RG-—Q—WA’-;C—OH v

RS Rl

where Rl, R4, R5, R, Q0 and W have the meanings stated in
claim 1, as starting material for synthesizing mixed ERA/ETp
[sic] receptor antagonists.

A structural fragment. of the formula

R |
H .
RG—Q—W+C—0—2—
RS o

where R!, R4, R5, R6, Q and W have the meanings stated in
claim 1, as structural element in a mixed ETA/ETp receptor
antagonist. '

10. A process for preparing carboxylic acid derivatives of the

formula IV

. R4
H
R6—Q—W C—OH v
R5 Rl

by reacting compounds of the formula IVa
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" (WK

R4

f .
R18—04}—'C"—0H ' Iva

RS R1

with an alcohol or thiol of the formula III

R6-Q-W-H III
where R’ [sic], R4, RS, Rf, Q0 and W have the meanings stated
in claim 1, and R!® is open-chain or cyclic alkyl or phenyl

which is unsubstituted or substituted,

with acid catalysis.



