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.ni trogen er | es, their preparation and use as endothelin recept or
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“ant agoni s sent invention relates to novel car
derivatives, their preparation and use. Endothelin is @Hﬂmﬁ@‘ﬂ osed of
21 am no acids, which is 10 synthesized and rel eased by

“-endot hel i um Endothelin exists in three isofornms, ET-1, ETS25%nd ET-3. In
the follow ng, "endothelin" or "ET" designates one or all isoforns of

endot hel i NovEhRATROXYA 1T saaipstagrivagives oty asy drsulvat itaged nétragan ef f ect
on vessel heberocidleiss khewn predarthien 1dnd/ asec asséfideiielin secapsed by t he
bi ndi ng otneageiindlsi n to its receptor (Nature, 332, 411-415, 1988; FEBS
Lettersyg 231, 440-444, 1988 and Bi ochem Biophys. Res. Conmun., 154,

868- 875, r d, or_abnaormal _rel eas| e of, endot hel i.n causes

per si stent%ggogr?seél%o%gt%g?% b G Tper FY r(laorva c?’étﬁ%ﬁ‘y #%1 3C&Febral bl ood
vessel s, dﬁﬁ?%ﬁl%ﬁﬁf Iéaﬁlfc9¥ﬁ3ﬁ£%§égn ﬂﬁﬁbrted inthe literature,
endothelin is involved in a nunber of diseases. These incl ude:

hyper t ensEodotlagliine isyeopeptdidd combpased ,ofplllimanany dyiaRy,t @hschnis Raynaud' s

syndr om®, s¢RtRd iHedv anaSPEEIEsedS biyOkssclbRi %d@&@éimx@ 2dBYREL 1% ophy,

at her oscl t ake .0l ogy 2,
207 (1990)35‘9§t§ *3}255 p%"%i gtrr] %6?* §é‘é 239302 %&ew‘?glﬁ‘gi“glm
(1990), J”‘ MBE. Pggna tso r“k“fb& 328, 1732
(1993), NéBﬂ? I - §?§°tfeq_1919u)ls 8t P@k@iaafasgeanwg%or Raduhes 35, 759
(1993), Jsthohg eFFeCs| bn Gewshlolcon@?, TA234 kho985hatCader Research 56, 663
96) 15 wadbdarsariVediehnts laudéd, bik9915é)blnﬁhnl;eaﬁter{dﬂlh@llﬁlﬁth@ii{h receptor

| t;?gtes}rggépt%ld ﬁxeuf@;ep;pr%allgwye ign agegéeﬁ&t@%ﬂhb@d Aothe,
i u
9§§&§ %1§é§em 35&#$%yg gg #ﬁyﬂﬁ% " i fé@ #%% éofhe%as)

Accor di ngl'y, substances whi i nhi into one or
both receptors should antagonize the physiolo |caI effects of endothelin
and t her ef BFeea58&h PEsBRROTA L ASILE2 8P LR . CTUOtFREL D retEest PBRS fteUse of
endot h@Pi nasecamtyichhragonipsirdphasal alreaady ahd erednmli bédod nved3eds/, 26716,
WO 96/ 119%HicWhag 71888800 d1MBa3éL38R82%epMRB840905che \WIRBLE¥ XS, WO

98/ 58916, em%ﬂa.:hezgy1n@5.v%%74%2§8n6|mbé2'50¥9§9§é§&31 T%slgwgﬂuﬂtﬂezs and DE

19836044 4 qoar Ca S AHRIR 2 PEL £ ﬁafcdqcso Imha3 b BEPALAT, ©
system 45 W|t s 3 e d ?f ut no %’(ﬂa‘?‘ﬁ ti T
0050/ 5003% It P”s‘ ’é%“‘ db &FF 5F -t WP 858 A ﬁnfgnpﬁ’mﬂt@éefurther

endoth§P|hy?%ﬁﬁﬁﬂHBV'aﬁ?%&ﬁﬂﬁ%%?§°ﬁ&?h %%ﬂhmébP@dmeR%ﬁﬁﬁﬁl6@P€%¥ (Properti es.
5 The i nvEatwinrr ¥edt eBialpava2hoRQ7i €1%0)d derAwatMedss Agbothetidroaédl,a | 10
R4 X-Q s286H RIAVE, N&ruke RA4RI1YARAI90DS N0 Edgrh R1Med.t 822 azmse [ sic]
or a group19se mhincheighass .t hedf OBt@wmmaeamg, »?ébr@bnaesadsﬁﬁl OR6 in
Al kali g bori R raphe 200 U 8o 81, ke 2—‘5%2‘3*0r5159§>0a5 i Con
o tée? o L i et T

C8- cyc "E)'é‘ﬁfy (‘ﬁ“ﬁ% L idf bhenyl V\/m ch may in each case be
substituted by one or nore of the follomnng radi cal s: hal ogen, nitro,

cyano, Cla€ilexsitykyoCGindothedlioak&yéptdrydubxypes, ETp and ETz receptors,
have to date been described in the literature (Nature 348, 730
35 (1990), Nature 348, 732 (1990)). Accordingly, substances which
inhibit the binding of endothelin to one or both receptors should
antagonize the physiological effects of endothelin and therefore
represent valuable drugs.

40 The preparation and use of endothelin receptor antagonists has
already been described in WO 95/26716, WO 96/11914, WO 97/38980,
WO 97/38982, W098/09953, W098/27070, WO 98/58916, WO 99/11629,
DE 19748238.4, DE 19806438.1, DE 19809144.3 and DE 19836044.4.
These are compounds which each comprise a heteroaromatic system
45 with at least one nitrogen but no phenyl substitution.
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30 C1-C4-al koxy, nercapto, Cl-C4-al kylthio, amno, NH(CLl-C4-alkyl),

N(Cl1- C4- apbklo)/$0031C2- C6- al kenyl or C3-C6-al kynyl group, it being possible

“for these groups in turn to carry one to five halogen atons; 35 R6 can

al so be a phenyl radical which may carry one to five halogen at ons and/ or
one to three of the follow ng radicaéi nitro, cyano, Cl-C4-alkyl,

" Cl- C4- hal oal kyl , xgrox yl, Cl-C4-al k mer.capt o, Cl-C4- alk¥lth|o am no,
40 NH( C1- E&- b?KV} JReeL° tQﬂIeﬂefQPtb}n%FQ?HﬂEnE@rEH°%%¥%Fﬁé B#atic system

which is Bnﬁk’e@lel/xra rgcepte¥ ciiroansats switih aalppblel gharmerodesicdl

i m dazol ypbrapertigs.azol yl, which may carry one to two hal ogen atons or one
to 45 two Cl-C4-al kyl or one to two Cl-C4-al koxy groups; c) a group
0050/ 50Q3 [ Kk the v es 0, 1 and
2, p aséo’u%hg % ‘Lé%vlaogugé%@ég t%BBéﬁg {;'1:‘.’@(? dg?%%%%’-egl %:I gﬂléj

C3- C8- cycl 85’y T ¢2- C6-al kenyl, C2- C6-al kynyl or phenyl which may be
substituted by one or nore, for exanple 10 one to three, of the foll ow ng
radi cal s: hal ogen, nitro, cyan Cl CA alkyk Cl- C4- hal oal kyl , hydroxyl,

Cl- C4- al koxy, Ci1-C4-al kyl t3hi o, n NH( C1- CA4- al kyl ),
N( C1- C4oal kyl ) 2i 15 d) a %aadf ca Z'O'ZHI Z0 in which R8'is: 8
Cl- ¢4-al kyl, C2-C6-al kenyl, C2- q{lkynyl -C8-cycloal kyl, it 25 being

possi bl e for these radicals to carry a O -C4-alXKoxy, Cl-C4-alkylthio and/or
a phenyl radical as nmentioned under c); phenyl whi ch may be substituted by
one to thiBeWdich Ré 1foteirAzeder 48iehiar ahaFBHRN, nitro, cyano,
Cl- 4-al kyl, 30 Ci-C4-hal oal kyl, hydroxyl, Cil-C4-al koxy, Cl-C4-alkylthio,
:’/captm, ani no, NH(Cl- C4-al kyl ), Cl- C4-al kyl )2. The ot her substituents

e the foll ow ng neanings: 35 R2 Iphenyl or phenoxy, benzyl, benzyl oxy, it
being possible for all the aryl rddtcls to carry one to flve hal ogen
atons and/or. o e to three of the foll ow radi cal s: hydroxyl, nercapto,
car boxyl , lﬂl‘t”? g’ﬁ‘ﬁ the SLI9MRDE meﬂ”@%- hal oal kyl , Cl- C4-al koxy,
C3- C6- al kenyl oxy, 40 C3- C6- al kynyl oxy, Cl1-C4-al kylthi o, Cil-C4-hal oal koxy,
Cl- C4- @0kg) carbomyicalRORS Cln @highkBX yicar bonyl , ( Cl- C4- al kyl ) NHcar bonyl
(Cl- CA-al kyl ) 2Ncar bonyl,  C3- 8- al kyl car bonyl al kyl, ami no, NH(Cl-CA-al kyl),

N( C1- C4- al Kyl 28 SEN0%heOEa PENWE: ah! 2 DRANY RASS] bLﬁef@artl%%' 9f4§n aryl

radicals int te | oge
Cl- C4- al kyl , %&p%{dﬁheb%awﬁ +éé% &89?%1&?0&]%6@@;5 rateydcf% 9 al oal koxy,
di oxonet hyl en8™FLHH™ lﬂ’f‘o?%‘ét? R SFETLRTY] - Cer2 W"tlﬂi“o“ hfel ve- or
si x- medBer ed ABRRM WY 3PREi ¢ system which contains 5 one to three nitrogen
atons and/or one sul fur or oxygen atom and which nay carry one to four
hal ogen at onscamgdloycaky, twa,0i1kye tallphwnyg waderahs; igle&dnal kyl ,
CL- Ci- hal oal E&‘ése @E%seak@e@ilbglogé 8@'1\3&]ekf@fYth§1f@hﬁJl Iwapcawlenyl
phenoxy or p in als in
turn tg carryﬁg‘ée@ﬂt;@é ha%o g)ri ¢ @_ﬁh %g c°1 oh@%tlggﬁﬁﬂeelhg'fc{r%%gi
U | ow*g radft: ymmﬁfﬁ 1 2EPOs- al koxy,

C4- hal oal kB&{(Cafdaratkyigy- MCaTCFGy'IatthB)ZQS C3- C8- cycl oal kyl which rmay
carry one to three of the followng radicals: Cl-C4-alkyl,
Cl- C4- hal oal kx| c;z—Ca-aOAcemlylloay,c3-61-a044-y|marllogi:knp(y,itheG:Agabé(zyéiH]jeOfoRB
hydrogen; 20 these groups in turn to carry one to five halogen atoms;

35
Ré can also be a phenyl radical which may carry one to five
halogen atoms and/or one to three of the following radicals:
nitro, cyano, C;-C4-alkyl, C;-Cs~-haloalkyl, hydroxyl,
C,-C4-alkoxy, mercapto, C;-Cs-alkylthio, amino,

40 NH(C;-C4-alkyl), N(C;~-C4q-alkyl),;

b) a 5-membered heteroaromatic 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

45 two C;-C4-alkyl or one to two C;-Cs-alkoxy groups;

c) a group



Cl- C8-al kyl, C3-C6-al kenyl, C3-C6-al kynyl or C3-C8-cycloalkyl, it being
_possi bl e oosoys0d3af these radicals to be substituted one or nore tines
“by: hydroxyl, nercapto, carboxyl, halogen, nitro, cyano, Cl-C4-al koxy, 25
C3- C6- al kenyl oxy, C3-C6-al kynyl oxy, Cl-C4-al kylthio, Cl-C4-hal oal koxy,

Cl- CA-al kyl car bonyl, Cl1-C4-al koxycarbpnyl,  (Cl-C4-al kyl ) NHcar bonyl,
"(Cl1l-C4-al kyl ) 2Ncar bonyl, C3-CB- al kyl'car bonyl al kyl , am no, NH(C1-C4-al kyl),
N( Cl- C4-al kyl') 2r phenoxy, phenyl or hetargdy, five- or 30 six-nenbered,
contai ning one to three nitrogen atons and{dr one sul fur or oxygen atom
it being possible for all san—d—Oa{yd:H;\)nd—rsa{—angll radicals to be substituted
once to three tines by: hal ogen, nitro, cyano, Cl-C4-al kyl,

C1- C4- hal oal k)lh witleH A %'slg‘ngﬁb!s chile %—1h@|5,0@| KDX¥hd 'ierﬁagéﬂnke(\sart}ﬂgxyl

hydr oxyl , 1.4 garbonyl, NH(C1
N( C1- C4- aI kyl )gl %oxorret %yf\ene '[s??%/ dpsgxoet hyl ene [sic],
Cl- C4- al kyl t hi o, phenyl or ghenoxy phenyl or naphthyl, each of which may

be substitut eB11f-BHEYL 4@ s0Fs9FA0BLkY he Gofi-oMkany} adizat-:lkyaydgen,
nitro, cyano, phqmybwwlchamanobe Clbctiahkgd , byConsd ohahord kKyor €kafdi&l koxy,
Cl- C4- hal oal kony, thmiresy, oElt K- 1yl Ay OradNdEEL~ C4- al kyl ),

N( C1- C4- al ky| }lglgéerm qﬁqggt hé(yﬁ{}? st @Jh a‘ﬂ: ' CE(IQ%t '}}’Jl%'l?t{(g[rlﬁ cixhoé}(g%m ai ns

0050/ 50031 5 .a d1 ete oar c
one to three ﬁi‘tci OX %3?P¥£§?1 g W atom and whi ch may
carry one to PBiTL ar6 )at&fglawa&ﬂ‘yéhé' to two of the follow ng

radi cal s: C,-C4-al kyl, Cl-4-haloal kyl, 5 C, -C4-al koxy, C,-C4-hal oal koxy,
C4- abkgdt hporagitwaxlyl , phenoxy or phenyl carbonyl, it being possible for
phenyl radicals in turn to carry one to five hal ogen atons and/or one

to three of the follow ng radicals: ©L-C4-al kyl, C, -C4-hal oal kyl,

C, - ¢4- al koxy, Cl-C4-hal oal koxy and/or]] 10 Cl-C4-al kylthio. R4 and R5 (which

may be identical or different).__gheny_ o naphthyl, each of which may be

substituted by one 15 or nore oH the  follow ng radicals: hal ogen, nitro,

cyano, 2Rydroxyl, C,-C4-alkyl, C, -C4-haloal kyl, C,-C4-al koxy,

C -C- hanaIkoxy phenoxy, Cl-C4-al kylthio, am no, NH(C, -C4-alkyl),

N( C, - C4- al kyl y2;wHirch2@s ptyenyl or napht hyl which are connected together in

ortho positions by a direct Iinkage a nethylene et hyl ene or ethenylene

: at | k
Co-Cr ol oal I GO 2 Turahiorfi - S Br st BRI L nitY ogen

or metAPne; WP ’H‘gc RESH F‘BWS rtl’f&les?fr%m#s-tﬁef’ﬂﬁpéatone?ﬁ‘zlkO?throgen 0
30 Z ni trogenCUF4G%lwltgsoem{qro@eﬁhepytm@lqmlt RSt hentrangdsondemte) f X =
Y =Z = nitrogen then Q = CR11. RO C -C4-al kyl, C, -C4-alkylthio,
C, - C4- al koxy, pleagil ehivhimdy beasupsonentdd mlyeoﬁelt@vdmer adi erés: hydroxyl,
((:Zgr\l ?gxyl a”fc?ﬂ;vﬂﬂﬂécra%ﬂskymﬂo&%& {413, kxb%@& aLe %ﬁ%ﬁ!e [sic] or
e r
I Ay k%‘b haéﬁ%gl y'%‘f‘i 1, '€ FJkk(?’y o éﬁ'ﬁ&t‘%m@'
! Ca- al kynyl "TEPRA” BRI TC4‘(§f ¥4) naﬁlbcar&yra ¥¥tl)ea- al koxy,
C, - C4- hal oal koxy or C, - C4 al kylthio, or CR1O fornms together 45 with CR11 a
5- or 6- nErheatddradiys witaeptsahkenyitendolilogindineaningy: be substituted by
one or two Cl-C4-al kyl groups and in 0050/50031 6 which in each case one
or nor s et hydhmg 1969 kY ,PBent §P] AREBxPXYDEbe ity bHEsib
N(CL- C-al Kyl tPQeF 3 Wy Qﬁg? t§ o %y% tg t rveeehologen toll ovv' ng 5
radical s: d/%r né to ‘three o a c.},/ fol ow1ng radolc)éls hydroxyl,
mercapto, carboxyl, nitro, cyano, C;-Cg-alkyl,
Ci1-C4-haloalkyl, C;-Cg-alkoxy, C3-Cg-alkenyloxy,

40 C3-Cg-alkynyloxy, C;-C4-alkylthio, C;-C4-haloalkoxy,
C;-C4-alkylcarbonyl, R?, C;-C4-alkoxycarbonyl,
(C1-C4~alkyl)NHcarbonyl, (C;-Cs4-alkyl),Ncarbonyl,
C3-Cg-alkylcarbonylalkyl, amino, NH(C;-C4-alkyl),

N(C1-C4-alkyl),, phenoxy or phenyl, it being possible for said

45 aryl radicals in turn to be substituted once to three times

by halogen, C;-Cy4-alkyl, C;-Cy-haloalkyl, C;-Cy-alkoxy,



Cl- C4- hal oal koxy, Cl1-C4-al kylthio. R11 hydrogen, hydroxyl, NH2,

NH(C, - C4- 8bkvl/5004GCL- CA-al kyl ) 2r  hal ogen, C, -C4-al kyl, C2-C4-al kenyl,
“C2- C4-al kynyl, 10 C3-C6-al kenyl oxy, C, -C4-al kyl carbonyl,

C -C4-al koxycar bonyl, Cl-C4-hydroxyal kyl, Cl1-C4-hal oal kyl, C1-C4-al koxy,
~Cl1- C4- hal oal koxy, - NH- 0- C1- C4- al kyl , C1- C4- al kyl thi o, C3-C8-cycloal kyl or
'CR11 forns together with CR10 gnd as " indicated for,K RO a 5- or 6-nemnbered
ring; 15 phen§l-4 hﬁﬁ@ﬁ&?"y'eéjéﬁx@i“em]&?enéﬁlﬁér rdiginethg lens el sigdl ogen
atons and/ or 6meC4-@lkiitkiaf the foll owi ng radicals: hydroxyl, nercapto,
carboxyl, nitro, cyano, Cl-C4-alkyl, C1-C4-haloal kyl, Cl-C4- aI koxy,

C3- C6- al kenyl Qxflvé’—o dr3sR= ﬁé%ﬂéﬁé&&te%a%@éﬂ@% Btém vﬁlc@tbﬂ'l:é)ﬂ'ﬂ(oxy

C, -C4- |k | | |
(C-cadl {yIC? % o ot}ﬁ%e g fad K‘\%?ﬁ%;g‘@‘?m4 P, L ﬂ%’k PR Y vy,
ML ol by | 380 YRR way FRERLrIe o, PhRk i s5et: BEENT GiF é?rrdOE% @yl

radicals in tEY’ﬂ ?% the fopieving é’d‘déﬁéést cFJt‘Iﬁ:Heéllthe§1 By~ hedicgdknl,

Cl- C4- al kyl , Ci-@4anibwnl k§i-CshalohldkiokyxyC1-0z-aldy hehionl pbryyl,

di oxonet hyl enph{smbx}} ,ordipheogl dademg 1], Sit]beingl podsabky | £ aheSpRényl i ve-

or six1genber eda{\@i By A8 QUBAI €o VETMHNBI €4 GRRL BaNSgePNEtdmd hRELS: Ni trogen

atonmrs and/ or I 2e0h£O h C one to four
hal ogen atornsgg%éﬁs(51 ol Bf éﬁg%l;%gg}é 1‘@&1% 'y %|15<¥ C1- C4- al kyl,

r.on
Cl- C4- hal oal ky}? % Je-‘élf]tcofymg 1(’58"P(a| §%ﬂ%\,\§2 ‘tﬁ’éﬁn Pfhio, phenyl,
35 phenoxy or Cpteampilk¥iBaiRi , it being possible for the phenyl radicals in
turn to carry one to five haI ogen atons and/or one to three of the
ul owilsg radcgadscyCloddkyll kylich Glafhdialoahkyto thre€dodl Kl@(yf,ollow1ng
C4- hal oal kexy; @l 0k, -&L-Fhy Q' kez' JddLRa180114 18 Vich U, < %rlk%%é? The

follow ng defpnidi_ | i'on and” heréina 45 an
al kali et al F% #grgﬁggg}pr%a g, %Il 4n %?Egggﬁgum pot assi um 0050/50031 7 an

al kaline earth nmetal is, for exanple, calcium negnesium bariunm organic
anmoni um F%nsh&ﬁ’@iﬂ’btonat ed am nes such as, for exanple, 5 ethanol am ne,
di et ha®@l am ne, ethyl enedi am ne, diethylam ne or piperazine;

C3- C8- cycl oal &ydcg-alky Dy @%appd EeniG| Opr@pPRllkysyT| @bdzyts-cyeeaopen) vl ,
cycl ohexyl orleyxsé gglbﬂ& fok- CAchabpalede ¢aR10814 itPRe Or branched,

chi or odi f1 yor SA2 g bHPLATRE sullt %#ﬂpr‘l’*ﬁ“ﬂﬁ%‘ bogidger ™
1-f | uor oet hyl € n%‘?’%ly&dr 8 AgFe 2 %rarf?W{%et Gagte-3go*Y2 2-trifl uoroet hyl,
2-chl oP8- 2, 2- B41dsalbRRRAXY ) 83K cdicdhyBy bR 4 |Cuo€geatwlthlor
2,2,2-tri chl 0f petshhbloalkqyant &i +Cueedéy hedrba@rlCA Chel owllkoxycarboryd ,| i near
or branphed, st a1k DyNReaabphel, @Q-difdoNQ9RREatbonyl,ri f | uor onet hoxy,
ihllor2 ogl I ! ;JOF@jmieheluyldarfﬂdﬁgmeﬁkﬁp)(ﬁénl:%oz 8 | ¢ uey, 08 LBPKY,,
etr e ,

2- chlo 1,1,2; tI‘IC? %21?98(%)2, ghgﬂ&é} :p Hg Hoxy )éfr lpént AN uoroet(?}) 25

pk alnln ane tO t gg bi? tgms rﬂ}y

can be |neaf o7 br anche such
yI 1- prop?/‘Fe SHLFUZAOF OXHIRB: RYPTp. 1 ARHNI PQSﬁia'?]l‘ﬁ/lfolr Slllbp‘iﬁld 1- but yI
or 2- butyI ; @rm-aélldkéﬁwrﬂarra@écﬁﬂ-ﬁem her spbghibeted sansle 49, thxge exanpl e,
O 30 et henyl , timgs dyenh3dlgden,lnjtopeneand,, Cl-@-ai&kyll-@|-C4-haloalkyl,

2-met hyl -1 - pr@lp-@lyhlkdx)bub‘fﬂd‘l H0d1Rek Mﬁerc%%t@ a&i%wl Capahéxyl, near or

branchss, suclha, %@é{@X%mA oxy%fa%s{g GRifiay, L oryn v,
utyn-4-y uf or _branche

such as, for lg{gérrpﬁ r%is)tzhog% PXq e%g%'§en%r€ ‘Séy i é]eet"ﬁoiﬁ hut oxy,

1- met hyl pr opdsay C22 ey 1&05%’)’(@/3’]0@1'1 PReRPR¥t hyl et hoxy,

phenyl or naphthyl, each of which may be substituted by one
40 or more of the following radicals: halogen, nitro, cyano,
hydroxyl, amino, C;-C4-alkyl, C;-C4-haloalkyl, C;-C4-alkoxy,
C1-Cs-haloalkoxy, phenoxy, C;-Cs-alkylthio, NH(C;-Cy-alkyl),
N(C;-Cs~alkyl), or dioxomethylene [sic] or dioxoethylene
[sic];
45



40 C3-C6-al kenyl oxy can be linear or branched, such as, for exanple,
al 'yl oxy, odsoytsed3l-yl oxy or 3-buten-2-yloxy; C3-C6-al kynyl oxy can be
“linear or branched, such as, for exanple, 45 2-propyn-1-yloxy,
2- butyn-1-yl oxy or 3-butyn-2-yloxy; 0050/50031 8 Cl-C4-alkylthio can be
_linear or branched, such as, for exanple, nethylthio, ethylthio,
propylthio, 1-methylethylthio, butylthio, 1-nethyl propylthio, )

IC2)- ng%/hyl pr opyfa{r%?“égbrorl?éf-xé_ﬁ“ﬁlﬁ??ﬁﬁ WFFH?B?“%“&%@%?%‘F%W% 56RYR1RSEN be
| i near or braRBRiet? WWE® Adtregrn abeRpRred/erang sudfwy|emm¥xyegh atom

2- propyl car borydl; withecICaayl kexyy arrsortyl foan lxeldgemeatows drdechede ssich as,
for exanpl e, thet oK WA FONYbwisng cladiehhexycadioaykyl ﬁml’-@flfh%\/i%flbl?my' , 10
| - pr oposycar b@pyé4.@n%caxpyt@lxtﬁaﬁégamox%- éﬁ_—@:-gxlém}%gﬂty p%kkgh, can be

i near or bra X e. 2-qxopfop-.1-vyl, 3-oxobut-1- r
3- oxobut - 2-yl ,Bﬁgﬁgt%f%rcﬁﬁgﬁg%a%bfr?ygé E%ng%lrn%rpoglﬁéﬁ%eg‘?r ;tlﬁ%hpgg?y* or
exanpl e, Cl- E395F&4A ITEREY| o IRBGY, ORepty I figie betgeen fiaggeAnfior f or
exanpl e, fl uoPhfeto dHIreei R, the oifldevwingdiadical® : THe-Garadkylon furt her

rel ates to coftpely+iislbdabiywhicghCi+eEl kooynpOHTis-hal o4 ieosyoramdl/arl can be

|'i ber atted (cat|edh-pledrtigsd., for exanple amides of the acids enbraced by
formula |I. Preferred prodrugs are those with which the liberation takes 25
| ace und c itd i ke those prevailing .. articul ar conpartnments of
Fhe body, ﬁ? or ggga%pﬁgﬁllﬁht’ﬁaey S eor%éjg ) 1?%{ eoslgidﬁg,fgr%’?%)o’dst r eamnpl iver. The
conpounds, and the internediates for preparing them such as, 30 for
exanpl e, |1 aRBerxXt arapanhvkeybneash abrehisly mant becsgdsitiutetdedy camdon

gy "s. 16onpoundsnafe tofi sheyHel iayinge raditdibs: hanoyeh, pitrgnaghhepers or

e di ast er epp@FSxy, @1ﬂ¢2dallﬂca_l,t@{1_rcﬁof1ala_§ﬁ<ﬂsec ic?"&lﬁB%ﬂ?E' orerical l'y

pure conpoundcas,aghh¥€kd:A9" bgg;{)(l el%?iﬁl{@ih' S Jhe,d nvention further

relates to th e .of _the abovenent ( carboxyl'r¢ acid ‘derivatives for
pr oduci ng drugg&]i'r?‘*;_)%%)fﬁc)m glr(gl'f o“r'agﬁlggﬁé'i ¥ i nhibitors for endothelin
receptors. 40 Conpounds of the general formula IV in which z is sulfur or
oxygen2Q| V) cakemel prepapkthyl whdshr pbedcommentedotadedher 45 00806 50031 9 R4
Il + R3-Z-H RBositAdds By-aCHrdes RinKegppoundetailéhe, gangnehefornula |11

ei ther are knewWergile@ngbeup Sy Reghasdor Tl raxagpb®. o ¥an’ 8dLCIi MY dhe

cor r espondi ngyJO1GAr Q%M ic acids or esters thereof, or by of her general ly
known nethods. Conpdunds of the forrmula IV can be obtained in

enanti gpnerical | [sic]l, pure_form by acid-catal yzed transesterification as
15 desggi bed ?h %ngm.kyﬂt is al so possible to obtain enantionerically

pure conpounds of the formula IV by carrying out a conventional racemate
resol uti o oénd acdwhéchrmaly =t édeoticak aqompdfiadsntof: t he formula |V using
20 suitabl e embndgemeoicaéthinyr @ibAsele groaipbeshaf iSuixt able= bas@sineof
this type arecdhl ar gpbesyd£t hyl ami ne and the bases nmentioned in WO
96/ 1191¢. The conpounds according to the invention in which the 25
stituents have the neaning indicated for the general formula | can be
,(;par ed, % f or "EXAH e byR react i ng the carboxylic acid derivatives of the
general formula IV in which the substituents have the stated nmeaning with
conpoundsQ of nieogenepnl CRIGr nwith \the) p30vksQ tHat +fRE2=-¥/=\A Z -~ | Y={
nitrogen then Q = CRIL.
35
R% C;-Cy-alkyl, C;-Cs-alkylthio, C;-C4-alkoxy, each of which
carry one of the following radicals: hydroxyl, carboxyl,
amino, NH(C;-C4-alkyl), N(C;-C4-alkyl),, carboxamide [sic] or
CON(C;-Cgq-alkyl),.
40
R10 hydrogen, halogen, hydroxyl, NH,, NH(C;-C4-alkyl),
N(C;-C4-alkyl),, C1-Cy-alkyl, Cz-Cs-alkenyl, C;-Cyz-alkynyl,
C1-C4-hydroxyalkyl, C;-Cy-haloalkyl, C;-Cs-alkoxy,
Ci1~Cs~haloalkoxy or C;-Cs-alkylthio, or CR!0 forms together
45 with CR! a 5- or 6-membered alkylene or alkenylene ring which
may be substituted by one or two C;-Cs-alkyl groups and in



R2 V 35 R12 in formula V is hal ogen or R13-S02 where R13 can be

C1- CA- al kyloso¥b0@41hal oal kyl or phenyl. The reaction preferably takes
“place in an inert solvent or diluent with the addition of a suitable base,
i.e. a base which deprotonates the internediate 40 IV, at a tenperature in
the range fromroomtenperature to t boiling point of the solvent. If Rl
is an ester, the conpounds with Rl = can be prepared by acidic, basic
or catalytic Whash o S5Chk FES@sRG U BGpe ‘E%tWSSBS'iPi(FaIC@?ﬁpounds of
type | wth RICRIEZTEH kya@xypsn, baldvrai nBA o r-édtQiyCatAkydpr ot onati ng t he
internediate I1Vin which RLis COOHwth two equivalents of a suitable
base, and reaghéfgl WHitH @aposaEsy @ne tBetpesnercd ther Byl Bowdnglhi s reaction

al so takes pl agg; &3 d,06f o {y&ol KED!, 890217y | QTDEL SRy LN the range

fromroomte r nt o he "so

such sol vent rsTEbr Ll!’la(igﬁﬁgo’%e Al b'h%\q‘y@% é?rcycl ic and aromatic

hydr ocar bons, each of which may optionally by 10 chl ori nated, such as, for
exanpl e, Békahﬁdr@woMneylpelﬁzol HHE1-€uheltky hpp(fa-Choaikane,, t ol uene,
xyl ene, net hyhebegeh ani-dg-alloill, ocegf@-alkeny borc,t-ef +£Xyingi, de, et hyl
chloridg and ch¢falmeg§im ercq_cglmichaysbnﬁﬁ, c‘lomeaqam%y%argbhgppr opy!l
et her, dibuty} lt ept @‘Jt}%llf)giﬂgf ré;e _y oxi de di oxane

andtetrahydr8fu _&%l B k' -Piydl ?ﬁ ?m |tr|Ie and

propionitrile,
di met hyl acet aﬁﬁn%e‘éﬁfﬁlRlﬁ%Yhﬁrp§W]olf°68ﬁet°9%"thefrok’léésC%’r?da§@|IEFFones such
as, for exanpliadicktest Hipr 8if faoki-der ahrdnesberetianing;20 Conpounds of the

f.rml asV are known, sone of them can be bought, or they can be prepared

a general | yhkROWMb " M8bxy | ledch RESHhOER A, u\g@rgso@@% Fval kal i netal
or alkaline e 5&8 %ﬁg%n yel i %% %Bcfehf?‘é o%d't%? %59{&9'][%18% F%%i‘gﬂ

hydri de or calci ur a’te for
exanpl e sodi ulY 8 OPotadEr P{Pg 'rb‘iﬁ"Fg’t"é‘y maﬂ?dl |cyﬁ8f’alcbrc4 3?‘]@21:{4 ne earth
netal hydr oxi He-SurdR19815nt t?rtrﬁﬁ’ap]d’toa%’y GaCeampdkeRY H&XY an or ganonetal | i c
conmpourd® suchCasCaralvhyierumCarCaraldyliahkal iCiveuahabedld@xyuch as |ithium
di i sopropyl antgec,-Garpdoatisornfl ,t Re, foroyt &l kox@arabagl pe prepared by
starting fromc J@_ggkg,@gmyyb@gygar F@fs.y;l Lglm)q®cakb§nyponpounds of the

formula | in onvert these in a 35
citer l léér alﬁgg ﬁée rB/ a1 g hallde nhi/drlde

conventi onal i n, activate E’
oo ol e GhBRL fa BREREY rﬁrsrfiﬂepx e LG Bolgllfle e 00V
conmpourt@ HCR?arW%lrsadr’é‘é‘éﬁl &R et B B&r PRt itoitedi AnERctT dhFeRt F RS
sol vents and bftkalagegqui FesCaddkyl onCoiCsahabaslyduchi1a8,-afldpxpxanpl e,
tri et hyl am ne¢;py-hdiloglkosxy,da@iokemethyli@en@di a2abi Cydioivedagasee [ i), ar e
sui tabl e [sicE,-clhaseyl¥wisteps can also be sinplified, for exanple, by
al l owing the carboxylic acid to act in the presence of a dehydrati ng agent
such a 02 carb dllmde on the hydr nd. 45 ossible to
ﬁparé corrpoungl of Xh&fornu I)é% §e¥er?aarr§9na'% f%%c%%l“fhslcg‘f CPRaLns

r espondi ngoﬁ%r%mreé Ht‘:?’é%geq a§0 sf"f“&ﬁﬁ% SuRSTSF AhOX¥ERMAEL™ in
which Rl is a2@bONlighomgy oere AB@5005008 hplogrncakome and/arkane tret al
cation or thetegui ahentfodlowinglrkdlicaks: ear-ch-abityl, catcpmaldbherglsalts

can be react eellw4talnaﬂy, Gagpokda1Rbx{ hee fer, 0ul oy Rinild , WagegyD, i s a

convenigsonal il o%ggﬁeh‘?fé’dx’?)% Agioup: ﬁﬁgaaggegegp m%wafﬂqg%esgﬁ&ﬁs
hal oal kyl - subg%ﬁ%ﬁ 5418, SiEn cho SR s i O oartomsxawoer

t ol uenesul fon?‘l‘eatrﬂjtl}i‘ﬁ?ﬁy%u‘meorfﬂl Bving grasdcad i Gut%ne kY avi ng gr oup.
Conpounds of €ih€sf-bphedBRL- D1vf418ldokEacti-Fe-halemikaxnyeandpare known or
can easily becplt,abhkylltviich general 10 expert know edge. This reaction can
be carmped out in conventional solvents and is advantageously effected
with addjti O.Ehf’t.furaol}aéﬁygéﬁ‘ whi ch case those nentioned above are

sui tabl e.

The following definitions apply in this connection and
hereinafter:

45
an alkali metal is, for example, lithium, sodium, potassium;



15 1In a fewcases it is necessary to use generally known protective group
.techni queposdsonzar e the conpounds | according to the invention. If, for
“exanpl e, R6 = 4-hydroxyphenyl, the hydroxyl group can initially be
protected as the benzyl ether, which is then cleaved at a suitable stage
_in the reaction sequence 20 Corrpoung,s of the formula | in which RL is
tetrazole ﬂaf L g ar ed as describ d |n x\o 96/11914.  Furt her

possi bi | i fi'e§ afe™" ngr?f cak g eigﬁp?’éamﬁ Fhagy J1agps§fiiRoo3); J.
Org. chemPar$BMi 2395 (1991). 25 Wth a view to the bi ol ogi cal effect,
preferred carboxylic acid derivatives of the general formula I - both as
pure enanbrgeris ammthipnr Cotlé anteep@oRBhated adn@sXbutiesad hefbeoéxam;ﬂree thOSG

in  whi 6helth@nsvddtnd, Uanteh iy tantihe fekhfwudualﬁﬁaﬁéngéleéﬂ}18%198
phenoxy, é%ggjg ')@U ch may carry oné to three of the fol 'ow ng radl cal S:
hal ogen, Jf Cl- C4- hal oal kyl, C1-C4-al koxy, Cl1-C4-alkylthio,
Cl- C4- hal oal koxy, Cl C4- al kyl car bonyl Cl- C4- al koxycar bonyl, 35
(Cl- C4- al KytGeRMEAPBYRKA | 15( CEoTAewanEle), 2 REatoRTARY L, RiCTab@alal kyl ) ,
N( C1- C4- alcglypentsy If,i vgclohexyX-arewpel eldedtatler oar omati ¢ syst em whi ch
contain® one nitrogen atom and/ or one sul fur or oxygen atom and which 40
may carrycone,-ha1b¥okpl dahe pboht NG adhfahed, halpogs, ﬁr%}}] g&x',

al Kyl't phenyl

\S\:/rln ((::ﬁ |hﬁ| ?%g%me%ar’r dg%ir'(l'se) Ome%rygg E%Pﬂ]o %ﬁét%vf\llnmr adi cal s nal ogen,

Cl- C4- al k§ F‘i%ﬁ W0xeBs défhé&ra meEhyda- Ret g akeRethy ks
Cl- C4- al k;ll'tfi‘ﬂlwoqm{’l(}/ﬁ@ﬁ% quJeG@-Y@SG eyetd lIkIY’Il-’Oet’-Té:%Yhpydrogen 5
C8- aisk@l, 2 , Z3e 136 labkeayhyl C2-Chlakkyhyd -dirf 1G8r&8tleyk] oal kyl, it being

si bl e for-eseHldo-bhesgorsutitgal, s2t 9, hecrizuhstbbthed gne or nore tines
by: hydroxghta PRIQAGRRKy1 E1- CA- al koxy, Cl- C4-al kyl thio, Cl-CA-hal oal koxy,
Cl- C4- al kyl car bonyl , d C4- al koxycar bonyl, 10 (Cl- C4-al kyl ) NHcar bonyl ,
(C1-4-al kyI 2 r bon , amno NH( C1- al kyl), N(Cl-C4-al kyl)2r phenoxy
or phenyl & gfg@? Lk ”iyvéa“o’PeerJx“ mY&r BHan%ﬁi'alsHtha%nefctroetxHF‘EEe'
ni trogée? étléh%or%}’@?‘yon‘eﬂsﬁﬂufqlfpméiihw'gewlm‘eﬁ”}fl‘!omeﬁgopbss| ble for
said aryR-&aheortmstduoxly, r 2k kil fd ubgobthexihstli, U e2-eom flootrhe eleoxhp, ti Nes
by: hal ogen?, Clerilabkyéthdidy, Co-balosdky) 1, 2Ctr T4 @bdksvthoxyCl- C4- hal oal koxy,
R9, Cl- C4sakkeodsedhbaoybr M&h%ra&&y&) N( C1- C4- al kyl )2r di oxonet hyl ene
[sic], dioxoethylene SIC] aIkyIthlo 20 phenyl or naphthyl, each
of V\/m rc?lg %an be Eu stit %ab% one nore of the foI | ow ng radi cal S:
hal oge 1~ 24F% Ican & SH Ianchﬁdcfuéﬁhkéf fe4 - BfMRdPoal koxy,
Cl- Ca- al kJPERY Yy, etibyds- blprémw-l ’) 2- RIE@B¥]C4—2aF‘Ei}hyQT2-Rﬁ0®Yénet hyl ene [sic] or
di oxoet hyRPemethyli-d}lpropyh, fi-batydrosi X-bonviler ed het eroaromati ¢ system whi ch
contains one to three nitrogen atons and/or one sul fur or oxygen atom and

whi ch maycgas L1068y 1t @ahWBe O i ddte ! bouhdied adivedl 85, foh Gadl F

Cl- Cﬁ R 99{1&%’)}1’ Cltlp{:él &l k:p 18% (ﬂ,g ? kow C /gﬁ al kytthlt(l‘)l phe]nyl
ch may,in urn carr e an r'one to ree o

?e foll 0\2/\,1 rP\%th d| caf en%l é@bgkﬁ Yl %

Cg ﬁﬁ?—% i kyl, C1-c4-alkoxy,
Cl- C4- hal oal koxy, Cl C4-al kylthio. 35 R4 and R5 (which may be identical or
di f f er ent §2-Gehakkynydr craphe hiinearaol bfangdlhiesh sanhbas sufyst iexampliepy one or

nmore of téaehfrotll,oli-pgopydkilcails: 1hptosen3-¢l,; Cl-mldg-4-yTlo£4- hal oal kyl ,
Cl- C4- abkoxyutyml4Cfihal oal koxy, 40 Cl- C4-al kylthio; or phenyl or naphthyl
whi ch are linked together in ortho positions by a direct linkage, a

methyl ene, et &N% %n BENEMNI NS ILOURRS, ERcRYSL OB anpie,

methoxy, ethoxy, propoxy, l-methylethoxy, butoxy,
l-methylpropoxy, 2-methylpropoxy or 1,l-dimethylethoxy;

40
C3;-C¢-alkenyloxy can be linear or branched, such as, for example,
allyloxy, 2-buten-1l-yloxy or 3-buten-2-yloxy;

C3-Cg¢-alkynyloxy can be linear or branched, such as, for example,
45 2-propyn-l-yloxy, 2-butyn-l-yloxy or 3-butyn-2-yloxy;



0050/ 50031 13 X and Y (which may be identical or different): nitrogen or

.met hi ne; wosvAdupawroviso that if X =Y = nethine then Z = nitrogen. 5 Z

"nitrogen or CR10; with the proviso that if Z = nitrogen then Q= CR11. Q

nitrogen or CR11. 10 R9 Cl-C4-al kyl, Cl-C4-al kylthio, C, -C4-al koxy, which
carry one of the follomnng radlcals hydroxyl car boxam de [sic] or

-CON( C1- 4-al kyl h e halo en, C, C4 al kyl, C, -C4-hal oal kyl,

Cl- C4- al kGry et Jfé‘Y&R%%ﬁ 3‘% Eé??af)r bré&‘CBFﬂ ﬁ“rﬁfb asgr foR1eX I es

t oget her W%hyéﬁﬂoa eﬁhyéFhBQrréfﬁ?@iYéGhaPkyl'é‘f?éhmleéhkbﬂwcbn@urtvhghm ch
may be suBsmpthybeirdnyldhéoer2tnerhydphpby Yrlvigporaddliaindtilgiethplelatdy case
one or nore nethylene groups can be replaced by oxygen or sulfur. 20 R11
gydrc?lgelrsk cINEE Qal@?{‘cjf@l&)yl Naf& b&AT Alda! lb%r P:@an&ﬁsd”‘l KYbn ag,l gtkhal oal l(?lgll

a oa cyc oa or

forms togetﬁmPgé Eg§§¥%éiégygnoﬁﬁgyI&ﬁfgbaggo % 6- nenbered ring;
25 phenyl or phenoxy, each of which may carry one to three of the

fol | owi ng Crafi-edkexyearkamed, cen- - kinesxy or arched, kgbthi as, for

C, - C4- hal eabkpky, n@gl-o@fcakkyhyar(sdeyl, , etkdxychrabkoXy cargr@polkycarbonyl,
(Cl- CA-1@ kyb)dlseay by 136r (buebx ngl:lsy&ar?ﬁcar bonyl, NH(C1-C4-al kyl),

N(Cl- 4-al kyl ) 2i a five- or six-nenbered heteroaromatl c system whi ch

22??3“ one °r@ﬁ-g'l‘<8?9?%°af}y%@lﬁ ff%n ”eéiﬁéfaf‘ﬂ%féog‘” 5. S0 Sameyr o ™
C, - C4- hal 8aP129!Pr°PC ¥4 aPROESPULC, -9l HRebRy 2=l ca- al kyl thio, phenyl

which may in turn carry one to three of the follow ng radicals: hal ogen,
304 Alsk gh-Cectlpl hedroddek hine & -G4 tadakokyd, Gudilalsql sak kexample,

CA- al kgl idi-a1k40, Aoeritdylyr hexy DX HEpy1Parté&jar Iy preferred conpounds of
the formula I - both as pure enantionmers and pure di astereoners or as

m Xt ures 0 a t ho nvx/nch e _substi tuents haethe

fol | ow nghrgrggﬁlr%glss 5(550 ﬂ?%hlf’lf u?éllb?feréﬂqo&mﬁhe?ﬁﬁwneea&ﬂ t#€whi ch may
carry one to three of the follow ng radicals: hal ogen, Cl-C4-alkyl,

Cl- C4- R4l 8h¢ kipvent@pnCiugtierx yrelatee4taldopiponds lorCadighoah&oxy; 5 a
five- or stxpoenizeoddthet fowarlandt can systldmerited CATIAHIN Bro@iggd) L rogen

at om and/ @br ofeanfllel Wmi@és QXY @R atodR adibraleahby "By kAR ¥ .0ne to two of
the foll ow ng radi cal s: hal ogen, Cl-C4-al kyl, Cl C4- hal oal kyI

Cl- 4- |k | t hj cl oal kyl. R3
hydroga ; '§% PEL S;ka%gt&gg% ‘glt "’klfl)i h i:gé b%’ﬂ?? aﬁ&ggl ?]éos?oryeach of
t hese ﬁgdp Q‘F% 15'eBe 8 6%‘5‘5*‘1’11? gk Gng}éoﬁeo RIRVed L ingren Wrtlﬁyﬁ?’bxyl

hal ogen, EIMREHERSRY T CibeChogviy FoRiexampde- €a- bag oxticaxh, ph’eeﬂbayl, .phenyl ,

het aryl , Pleedstgreamsi Xiveber ed, contai ni ng one nitrogen atom and/ or one
sul fur 20 or oxygen atom it bei ng possi bl e for sai d aryl and het aryl

radi cal s imee Qﬂ: skt s edl t@ﬁCQnEerﬁéHfaeceTs' Hem Q.Jhu al kyl,
Cl- C4- Igal agéfp % JEZ oal ko k x c>r ﬁxorrbt c]ene [ si c]
xoet hy S/ cﬁ i% >f[I k hi o ph n e , each of which
be sub r&° ‘Pﬁ e f’% 1¥}E) Pfeaﬂ‘labfap% ihdhsgen,
Cl- C4- al k§/<|>rm Oélpeaehﬁmwwerscar uzA t@eﬁytemor@rm#rom Réxyure

Cl- C4- al kiyherdaf,. @hexesetdfylasnenést imegricdildy opityy lcompopsdcds drt3Qea
five- menbetigrkdiener oarorefdradedyst em whi ch contai ns one

35
The invention further relates to the use of the abovementioned
carboxylic acid derivatives for producing drugs, in particular
for producing inhibitors for endothelin receptors.

40 Compounds of the general formula IV in which 2 is sulfur or
oxygen (IV) can be prepared as described in WO 96/11914.

45



sul fur or oxygen atom and which may carry one to two of the follow ng
_radi cal s: o680Z4008Bkyl, Cl-C4-hal oal kyl, Cl-C4-al koxy, Cl-C4-hal oal koxy,
"Cl-C4-al kylthio. 35 R4 and R5 (which may be identical or different): phenyl
or naphthyl, each of which may be substituted by one or nore of the
_follow ng radical s: hal ogen, Cil-C4- abkyl , 40 Cl- C4-hal oal kyl, C1-C4-al koxy,
Cl- C4- hal oal koxy, Cil-C4-alkylthio; or phenyl or naphthyl which are
connected in ortho positions by a direct Iinkage or a methyl ene group. 45
0050/ 500344 15 X andgd (which may be identical or differert): nitrogen or
met hi ne; Wi h oVi sg thgis ify X, Y = hi ne geheg idLrogsn;, S5 Z
nitrogen Qs 0. Q CR1l. C -C-al kyl, C -C4-alkylthiol, Cl-C4-al koxy,
each ofsvvfﬂ ch may 10 carry a hydroxyl group. R10 hydroge® hdY ogen,

met hyl, trifluamonethyl, nmethoxgxi or CR1I0 forns tgether with CR11 a 5- or
6- menbered al kyl ene ring which may be substituted by one or two nethyl
groups and in 15 which in each case one or nore nethyl ene groups may be
repl aced $YmROYPGENCEr the | qaneraR] foryukan ddd, etther -atiek khowe, oxCtamabeal kyl |
Cl- C4- al keynythesGze@4- han cedanpily, Kt -rethalikygl the occor@®sEondyed oal kyl or CRI11
20 forup ¢QgRHANACVAEIASREO cdselB ikttt  uBdehy Rither Jenéfalfy N&idhar ed
ring. A spliglqor oxygen. 25 The conpounds of the present invention offer a
novel potential treatnent of hypertension, pul nmonary hypertension,
myocardial infarct, angina pectoris, arrhythma, acute/chronic kidney
failure, CHIRAWNEShBEthe fiormuda FRrean i%@%f:%i‘%dy’, epapeberrerigadd¥pasns,
cerebral [skhepuge SobartRssddeheadyzathgesnsgoten igrighndon ass hna,
QerotBI@esrsdibsdemdoW@mwoslseek, endot oxi n-i nduced organ failure,

it ravascul ar coagul ation, restenosis after angi oplasty and bypass
operatlongy AR phLoAhY oNYBELM AaAr 1BhEFLLd A AYRLUNGLL L' BYCOM,
i schem ¢ .@and jntoxi ﬁ?tl on-induce | neﬁé allure or gger ensi gL[l} .35

met ast asi S and v &Gt hY &Y FREENERY n YT LU FOPEE EEMdtagec EREGIRdYELA ki dney
failure, Part@CERLFtPE, LFRIEFEPREELT iGRAPOUAAE ePS thrnEormybat TOHsLast her

rel at e30t ¥ i@Mdenanfpnoner icad by hedtie) bag@ sk cBxaiesantfageitaltle dhasehe

formul a lofardhiisnhkivbe t ores 4ochilbheoplesiyieahgil ahtms i ands thkehasdnhidwttioheqof t he
reni n-angiwtwenseni11sysi em are renin inhibitors, angiotensin Il antagonists
and angiotensin converting enzyne (ACE) inhibitors. Conbinations of

endot hel i,p rece r .ant agoni.sts, of_.the forpula | and 45 inhibitors are
prefergeoﬁleoé:'gglgégﬁ%{l ﬁcé’%r%ﬁé‘gi%?/,e‘?ﬁ% _dﬁ‘,’]eﬁg?%%r“} é’lhéfég'i?% conmbi nati ons of
endot h&? i SPPSEEURREF DaMeafbRi Re_ntR9 dRdirarad 2pY thgdIseeralIfosREla. I The

i nvent i orf§lubeherepared e$oroesampimatbivorsaot irgddehebrbox ¥l e aepdor

ant agoni sdexigfatties fof mieagknanal diametliacsv imevhirwheBhé osubdtitthentsel at es
t 0 conbi natveobeobt tuiDmeahiAg WEOE RHoMpoaREaUSMNitHeS gehetde formiubay! and
substances which block the action of VEG- (vascul ar endothelial growh
factor}s Exanples 10 of such subst rlc&s are anti bodi es directed agai nst

!;F or specific binding protging, orael se | ow nol ecul ar wei ght substances
pabl e of speéivfi C i ﬂ’hi biti &n of Z/VEGFzreI ease—o® recept®r binding. 15 The
af orenenti oned conbi nati ons can beX i nistered concurrently or
sequentially. They can be engjoyed eitRer in a single pharmceutical

formulation or else in separate formulations. The adm nistration form may
also digfer; for exanple, the endothelin receptor antagonists can be

adm ni st ef;ed. oral Y/ i phibi.tors can be .adm ni stered
par ent er %{ﬂ ﬁl.xp %él%gerrglls a%ﬁ(())ﬁgnr oﬁu}{gltBEQ(sal’r &5art ] léuF%?ﬂ%e sui table for
treating “lahtr ent 17y RFpYens PEnPARRY + t ShSegERFEEPT RT§LEERAPEY cati ng

takes place in an inert solvent or diluent with the addition of a
suitable base, i.e. a base which deprotonates the intermediate

40 IV, at a temperature in the range from room temperature to the
boiling point of the solvent.

If R! is an ester, the compounds with R! = COOH can be prepared by
acidic, basic or catalytic cleavage of the ester group.
45



heart failure. 25 The good effect of the conpounds can be shown in the

fol | owi ng g0ls@95D03ReCeEpPt or - bi ndi ng studies S30 G oned human ETA or ETB
-receptor-expressing CHO cells were enployed for binding studies. Menbrane
preparation 35 The ETA or ETB recept or-expressing CHO cells were grown in
DMEM NUT M X F12 nedi um (@ bco, 81331 020) with 10%fetal calf serum
“-( PAA Laboratories GtbH, Linz, No. Alé 022) utam ne (G bco No.
25030- 024 fomeaends At ﬁ@ﬁ?c?lwfrb d= 1@&9*@/0#11 aésgtgqeémwe% digestdy] si c],

Si gna No. bPp- degugtonatiag #i8e hiovhermetihate cBI lig whiehviRls Hed CODE hwRBS tamnd

i ncubat ed egiai hia BeriEo£t By H6l taltlenbasa| NngndPERaatiddGrien donpolniesor Thi s was

f ol Itow]§d BYe @@M%ﬁ’aﬁl' ifa@hh 08 W tﬂhl@fegéa%&l&ﬂ%ﬂsaetsﬁéé Sp MRIeE 19051119%&&4 b%’h
centri X r ar | on e
%ggt:)'lQQn@ gt agtem I%Q:%Qje 99 ng'h% rféxggce]gﬁg}){ﬁa&noft%gﬁE?e? r(%O mvi

cells wer Uste at

Tri s- HCL gﬁf?’é‘?% n? H?lﬁﬁaofﬁi’ﬁ PSYfitegrated with ul trasound Branson
Sonifier 250, 40-70 seconds/constant/output 20). 5 Binding assays For the
ETA and EERampbsptadt sbrhdsolverssapr thkuerersbraaresliphat icsuspeagertic n

i ncubat i oanbudfeniat(ie0 hthd¢arbdis], epth 7o £ WMilh ﬁaméﬁd\ﬁ@lg p¢0 g/ m

baci t r agi Bhessh 2%, BSAkni & 2 M%’i%%ﬂf‘é' %x%fn 50 gﬁﬁt peéxoéleéuq, per

assay mx grarljaf gbaﬂg V}A]_étl'ht% - ceptor
t Psr ue ee d
Sheone . Eégﬁw%sfakﬁgj tr?%é Zﬁ%e ¥ Sércrr: pier torm nod

absence of was det erm ned
usi ng 10- krividoroethyAeper W%Snsuﬁhlﬁratﬂoéneﬁhmbl@h @/Slpgba:ﬁb fiber
filters ¢EWhex maibuEydl ebigr i mexhkateon-tpelyll haheestmropyIkaer exidd,i er,
\Ibvvay)lssamaﬁat@(tnfdr eet aakly g ahadh O # QasRd sudfdad herdy |etx€ﬁ1§1e were washed

- Pegtcgdsewoﬂam@%nb%é ol {14, %Haeg &4@:55& ég g:; i ;/: v
scintill afil ﬁ(}ﬁ S m%%l%hccf]im%lr’:%ﬁ?% ?ar‘bﬁﬁisvgggef‘] m?‘a}y%ﬂ&gf’ af e r ecegt or
ant agoni SF’B ands sylignes syrhaasy doraprempier iHimgthyl epkiordst 2 g

and 25 aap@|dfclgRetine of 1 h in Krebs-Henseleit solution at 37C and pH
7.3-7.20 first induced to contract wwth K+. After washing out, an

endot hel i oofipatddf b&Ccthel firniflat © A€ KRMWNTUBLIE @f)rtsiernu%ﬁdbe RS, al
endot hel i gr 3MBIANSHE BF&HAUH RhSh %&%rtaQJQt RESwn Q%IH{e‘%par ations of ‘the

same vessel 15 m n bef ore startl ng t endot hel 1 n dose-effect plot. The
effects og t he endoH; in are IcuI at g&ﬁ?i percent of the, K+-induced
contracti oh. “ERCEELPVE tRthst ﬁ‘él ﬁs%rﬂ'h tsmetalqr 2dkaling 1qantd t he
right 28 a2l dwdsine| sychicse sefivrt hydgde  3potess jumy hytiride aont agoni sts in
vi vo: Ml eaBBhumthydwéidehi nga2bonat80uah wer elhakbs tiettdlz edrbbhdre, for
anobar bi t akamgire isbitual by pernlsish aheshrvsagebonhzeshiand pethedor The 40
carotid apiesdindndai-tUhé¥alv eiyRr¥8ige RChsz86a{w Jr beasgmn{ ol ani mals,

LPLQZ‘ZG“"‘V‘@ AR, b e by B B%unﬁe%“*ﬁf%%g%ﬁ%ﬁ%'os$ﬁ'@“t b 9oc
: ?Clvleﬁ‘etag a’f‘ cﬁ“lcgnafl ’rﬁ‘ FS?%°FEY61§‘E“ld80rrpounds 30 mn

ore adm nistration of ET1. To deter m ne the ET-antagonistic properties,
t he changeégrpaundisoed prestanmalanltérn alsot banpreparedeby ebvapaimed fwomh t hose
in the cothe aorarspahdind darkbxybst iagdsf, Hixedcdmbbunad &F Blantragaaist s:

Mal e nor mbt &NSindenr At Si Ebbagugnm%%aliﬁr%r%)rt%t;gbh@ge #4rQ- 350 g are
pret regtjegorWethlB Qlt@a? %‘&%Staﬁng 1\)(%1rt%|d| ¥ rr§ Lilé:}l @snghegclc{’lthalld%be
ani mal s areh a(‘ﬂ”l%e grllzmldazotllde, anc?rl_%en reactlng this with an
appropriate hydroxyl compound HOR?. This reaction can be carried
out in the conventional solvents and often requires addition of a
base such as, for example, triethylamine, pyridine, imidazole or
40 diazabicycloundecane [sic) are suitable [sic]. These two steps
can also be simplified, for example, by allowing the carboxylic
acid to act in the presence of a dehydrating agent such as a
carbodiimide on the hydroxyl compound.

45 It is also possible to prepare compounds of the formula I by
starting from salts of the corresponding carboxylic acids, i.e.
from compounds of the formula I in which R! is a COOM group, where



the carotid artery (for measuring the blood pressure) and the jugular vein
(adm ni st oesoqrso@fy,lbr g endothelin/endothelin 1) are catheterized. 15
"After a stabilization period, big endothelin (20 g/ kg, admn. vol. 0.5

m /kg) or ET1 (0.3 g/kg, admn vol. 0.5 m/kg) is given intravenously.

Bl ood pressure and heart rate are regprded continuously for 30 mnutes.
‘The marked and Ionq1C &3 i es |n bet(r)hiﬁd pressure are cal cul ated as
the area Undd} RhéLdtvald atﬂ’Bn FEVLRRIGME aD(‘foﬁPs??']EaJe‘f"feect of
the test S3hBRIBATAs cathenA erser sphes apahdies repehe@diiti mastibst ance i s
conpar ed wpmpounds AfCther fotmileoRE +B| whaariemdl $s Fheomwmwngtlionehpounds can be
admi ni st enedlesfidiy aeapii@ngeial,| Yor 26xdnfilleC WhaBgEMSduLh iaBt ERYERTS! Y,

i ntranuscylanive, iiRidiaBEs Pt GNGInaY 1}ShE1dgdrl,2aERPYENS 4 Onal way.

Admi ni St gLigo artu%ggg LAKP RhACEM L astﬁff%{tgt S L Bbon | ne

nasopharyn c depends _aon n and
wei ght of © gﬂ@pl atael gﬁﬁnﬁﬁ %}py é‘%ﬁt)’a%g}b\f SWHPRY t?%t?’tﬂ?%eﬁseﬁu+‘(ﬂ]§ntt he
daily doéea‘érngacﬁrrqr@ -i AgrRRN NSt Off sthe ofpramdat RO~ wighse meakeive body
wei ght onsobstitagmtnDsareatkrmowmod tapneadidyt be. ébteiddéd mgikggenerdiody
wei ght 10neppéentigicilleadsl Nisty dlela@Bios ah®enouel i s@MmauUnds can be

admi ni St SESAyoAL £HMCALL OlRls Sl QSOé%vasﬂt%LHequE] (OPERHLRLhOT e, €. 0. as
supposi torg?[kéé iésr{(rlro)ftc o%gse' oi'ht') ﬁéﬁps %‘? el BB RRA %ﬁ@?ea"a‘?e pr oduced

in a convERtFERER: 40 way. The active ingr edr ents can for this purpose be

processed w th conventional pharmaceutical aids such as tablet binders,

) ki nd5agena sfeproesesyat i iesieceabhey b Siset ggnandEly finown pegtéatiores,
sti ci zgfsup Waidhniguagets prepagpet B idmpoudtl| Si éé&rxsnngoweﬂté,

rel ease- sk Qb ig AACHES, rePtd dant§e454att%95x 1' a@Le f. H

Sucker et art,
T051). ThaPe mstlgg%?%%ilbg?o/pﬁg 168 %%r’ﬁﬁ%%?&r iy VR va%y
nor mal | y EB‘?I‘E F1PAVEInPD. A THe8IenTE AR ight st r%%‘f‘HFé‘ iSfgrearent . Synthesis
exanpl @9: 5 Exanple 1: 4-Methyl -2-net hyl sul fanyl - 6- phenyl pyrim dine 10 1
nol ar sodCompdiydisoxifdehs ofarnivda (4idOvidch K!10s netdrazend [§ibdpreimhaae (86
I4; 1?;1 {Tglgré-pé?ﬂem| he@ﬁiﬁneﬂé@?ﬁﬁéi yeﬁ%ﬁddeéutg%e%%ys%wntpé/s are
met ny POSSHERY 9 Wit 0 Y,
synt hesrz e by39t5d;%§§§? %l h B’gown s(reitg al%, fAust )' 7 9%1 %@4 37,

155) 9 hanol 15 The m xture was stirred at roomtenperature
for Rours; it vvasthen diluted with water (50 m) and acidified with

hydr ochl oW?-‘éh HMGY FRethh igleghasl esdiestr cBraferrast Inprbaret i e@qi®x), the
conbi ned @eyrwatdviehaotstiwergengraddf omerlardgrebotim aulduareeenamdiontdre sol vent
was renovesd ipurneadiast@fébmeds( dr2d4s nmitturd%anérdsk 2QrbPLRogirid y 93% of

the requi yRCPWHeTsEboE: IR sORLGE NEtk  AXABRERq dneanings:
2- Met hg esulfonyl 4- et hyl - 6- phenyl pyri m di ne %5 Oxonég( r) (Aldrich; 973 ny;

8rrrm|% Iar odrumhyd oxi de Iutron 0.85 m; 3.33 rrrml) wer e
mul t anedusl gpogﬁﬂ &@Fg OBfwth may carry one to three of

4- et hyl - 2- me *rﬁfrfsqlrlpth wneitedvE phriogen n€1co7alyl, €11 a-hadpralkyh 93%
purity) in nmeth&hohlkaxy .niCh-Gnthhkytléhi¢ 10CMHCy-BLladliHoxyGooling in ice in
such a way t hei-Gshelpiv@Edoakdays, {uif-21Boxycli®oyXf ure was then stirred at

room t ggper at ¢ ecf; 051 h.yneBgbok r@9ce | o Mas ,hdeboryapped by dilution
with water (g ﬂjﬁl) ohyt, (%'} te}egqvvlth ether "(2x) and then

X{YE e
with ethyl acet ate f}‘ el(l(?:]or%la g§ tzganr c phases were dried over
magnesi um 35 sulfate and the sol vent was renmpoved in vacuo. 290 ng (1.11
mol,  93% yi 2| %iVeHPPE plifinepbesesl heterparomatic oy e ghjrhyeontiatinse wer e
obt ai ned; it ows nigedgéuratmer and/bouend tnilfer puarofygeat iacom &xadmiieh3: 40
3- Et hoxg- 2- ( dmaye tdaytry Gopdienty iapr bBi €hél- 2 Ilowi iy - PadidlileheRxlogdt 0pi ONi C
acid (1-180) &Q%,SeMipN ydE|9R1642kPY, &-2]-aTbdy,200_EN8R1328R04 1 ON Of

C;-C4-alkylthio, phenyl which in turn may carry one to three

of the following radicals: halogen, C;-Cy-alkyl,

C1-Cs-~haloalkyl, C;-Cs-alkoxy, C;-C4-haloalkoxy,

45 C1-Cs~-alkylthio;



45 3- et hoxy- 2- hydr oxy- 3, 3-di phenyl propi onic acid (150 ng, 0.50 nmol;
synt hesi sogdsoysioosd in WO 96/ 11914) in dinmethyl formam de were added to a
-solution of 2-nmethanesul fonyl -4-nmnet hyl - 6- phenyl 0050/50031 20 pyrim dine
(145 ng; 0.55 mmol with 95% purity) in anhydrous dinethylformam de (10
m), and the nfxture mas stirred at jgom tenperature. After 3 hours, the
*sulfonylpyrlnb 9ﬂp£etely consuned but the hydroxy acid had not
yet reacted cORp ng, that a further 30 ng of the sul fonyl pyrimdine
wer e added. After stirring at roomtenperature for a further hour, the
reacti on Rds hyfiregeniy conplete and it was stopped by adding mater
Acidification with hydrochloric acid was foll owed by extraction wth ether

3x). Thme eth - t At B 1ol
2 E SR S b

acidified and e%< \Eaé: ree tine Hersal extracts
resul ting frofthrs e °8Fi 8t & lf‘fﬁ@nl%%f l?IxVéte 2RPBvapor at ed. The
remai ni ng cr ule-prédiery wels —CanpHfylgdisy €1rbehpabexiyr aphy on silica gel
and i sol at ed By-Qs5aflkpéearkiymgilngCi 47~ kokytdmebdrarlget conpound (0.09 mol ;
19% vyilel d) wece-@bhakpepiNaddtodiR ( 200, Mhizal IGAGLRarbody B, Jam(lﬂb 2 H;
RSANGE: ma - g%kﬁﬁg &<wl_c;a§k§172;@h&om o2 dry1 Snklarfr 2 (1. 3
3- Met hoxy- 2- ( hy]f- : n i M Paigin :ﬁ 9 BhER S HEFCISBr 357N ¢
acid (1-58) 1?9% ﬁ/ﬁf 2 c%é gen, gt%“rl e3hg)possihlp forpsaid H);
6.4 (s, 1 Hargl 3ar(% hegapyl Jzacsw(aés goHye SsEdtumsd dnce tdiBhréxanpl e 5:
2- l\/EltShyI sutimes |bys- phényémpy rdirca+alkirlgl cl-opitarload”y um dyy-dy oxikisy,
ution (15.0;+d,-hddo8lKowm},) RaDdCI—ICQdQIf&iMQb()QyBS NH (C, L8p-dTky15, 18 ol )

Were successi Nﬁé%c@dgfﬂylfzo aisobilt At fsi CalaoGRUEN RNl 'réd' n-4-ol

(1.06 g; 40 5.1¢ hesi zed by the net t al.

J.  Med. Cherr%z1 Q‘ggg %bé{%% 1499) in nethanol (10 m). The m xture was
stirred at roomtenperature for 30 mnutes; it was then diluted with water
(100 n2P and BRERNY jo%d PaPRRIYdresehl f | ¢higi ¢an Paeswhsitihusedaby exte act ed
with ethyl aceraare ®X) thehtolimwingedadicalsgahiatopbas s -og+&lldli,ed over
magnesi um sul ¢ at| -habealiia s @, veta 18089/ 5@10.3;1, Rd10am&xyenoved in vacuo. 750
ng (3.44 mmlcl_ﬁﬁ%iyjcg Hidf Nhf@&-é@g%{,gfi Qquel é’!ﬁJ obt ai ned. Exanpl e

6: 5 4-Chloro }[’g?elq a h N U|on of
2- met hXﬁrL,Sl“ fan -b-ph *1%)y('5¥lnc‘:|]d|°FB gﬁé{fé’ tgg ene ?533 g’l nmml ) in phosphorus
oxychl Ori de (10 0O mM) was heated with 10 stlrrlng to 80C and stirred at
this tenperat@reiveor 02 ﬁbﬁﬂ%embe/é:ﬁflefle%%mqrﬂ@at@ﬁesmmrpchnisb oxyeinsy | de
was renoved ienedeuthreeheitexieduetoms dradd/er opei sukfiyyloraceyase winth Wwashed
with water (& whilkk magardmryplbasetvasydlidfedhevesl TRENRS ruaisaldate, and

the solvent gag, eualppr at(ﬁdCQiﬁalld&lk§§U0C1Jé‘£QQPlE@:h} ol QBE%a%%EL th 15
Lol uengoaf f orel @L By Fi n{fhggmgﬁw AL 08 drIRURYTbhY oo 32000 3. 81

[sic]; | eI d oms £
t hoxy- 2 rre anyl &feﬁ? U2 i tHE§en 81 3698 SRyt RInERdiGadisicc

sodi um met hanol ayb‘flutl Conc (Zf‘ag@aﬁfeylma%l -Can@bEP o &1ntathaleadkoxy,

4-chl or o- 2- W&Wus@lk@rﬁm—% phenyl - pyrimidine (950 ny, 3.81 mml with 95%
purity) in anhydrous 25 methanol (15 m) under a nitrogen atnosphere. The
resul t Bgre MaddiRe (ABideaagdpboi BOididad 8bdys £fdAbpgqg.at this tenperature
for 90 minutes. It was then'stirred at roomtenperature for 16 hours, and

t he sol vent S gyapor at off he Si du was mixed in [sic] water and
extracted w th'e \féy a%%?e}é ﬁffgw&rl nFer RF m&lﬁﬁge@quyed’n@ver
magnesi um sulcfraf‘@rénﬁ e Hlnqh’@d gt r el @@npoGudCaved kybt ai ned in
t he form of yfél-povfla:quﬁtkarlls C(-854aﬂﬂ§JC,JX18, 604 -Opetig Lo Kpxy ,

40 Ci;-Cy4-alkylthio; or

phenyl or naphthyl which are linked together in ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group; or

45
cyclohexyl.



Exanpl e 8: 35 2- Met hanesul f onyl - 4- net hoxy- 6- phenyl pyri m di ne Oxone(r)
(Aldrich;0858250032. 40 mmol ) and 4 nol ar sodi um hydroxi de solution (2.50
“m; 10.0 mmol) were sinultaneously added to a 40 sol ution of
4- et hoxy- 2- net hyl sul f anyl - 6- phenyl pyri m dine (854 ng, 3.60 mmol) in
_methanol (15 m) and water (15 n1) V\ﬂ; cooling inice in such a way that

-t he pH wags al X\@a/%%a(rWhQI—lhdma}E be 1 erlpcl%%{ V\%Slﬁtgfﬁ’l%n{lgtl rred at room

tenperature for he” reacti f)ed by dilution with
water (75 m )PIEHRISHS O ReH S iad skt F‘é%t%fd%SPhtB?herf et ¥t & pesdine he
conbi ned or g’é’#ﬁft Diragétregen dried over magnesi um sul fate, and the sol vent
was renoved in vacuo. 928 ng (3.17 mmol, 88%yield, HPLC purity 0050/50031
22 90% of thecrR@w bedesul,f gayh pyKd rpr@wgowﬁ@t qtft gl aedjtidgePinelsed
further w thogt- fagther purlflcatlon Exarrp e 9:
3- Met hoxy- 2- (4- net hoxy- 6- phenyl pyri m di n- 2-yl oxy) - 3 3-di phenyl - propionic
acid (1-64) 50% sodi um hgdrlde (106 ng; 2.20 mml) was added to a stirred
10 sol uti®n oFLEHEONBKYEB hydr oxy- 3, 3- di phenyl propi onic acid (200 ng; 0.73
mol ; synthesis described in WD 96/11914) in anhydrous di net hyl f or mam de
(10 m 1OWRe | eCccaqkabhkyi N di6€, 010G tA 0N (tf-Qgeal%:EEﬂ,SW}ﬂbﬁ cdtelontlof
m nutes, 2- n@ﬁ&%@ﬁi%iﬁ@%aﬁdm%hoﬁydﬁomen%'aEMBkéH\Pdé"q 13400£0; 1. 09 nmol
15 with 90%% Eﬁé&hée inalittie dimethylformam de'was added. The
cool ing bath was r1 Ad the mixture was stirred at roomtenperature
for 16 hours The reaction was then stopped by cautious addition of water,
fol | owed By deydogeat eI h CrhGeraddiilor Fr-Gichalantkylt Cacti-miksixyh et her
). ¥he et Har-€ath2Doabkoxacbs QaifFsilkylehia,actredRifi tthris nodgathpet assi um
h¥dr oxi de sobitiH @R}l tah&-agueoLenddedldi BBk EXd KA GrS a\nﬁé@yr&féﬂr&ﬁg aﬁlﬂ:@gal n

dified
aci di fied anth8xtgeachBdeii@f byMBie Wbt i RERy TG a&%& ﬁgt a dl ffin of

obt ai ned t hergby r i e sul fate
sonme hexane, %gfa\g?latgg e \é Enggn%grggsdt}}irgn%gr@&* rf((9'3676 @f%
yield) of thet% é‘ef’ c%?‘rg lhrn'd were obtained. 1H NMR (200 Mz, CDClB)
7.9-8.30(m 2 H); 7.2-7.6 (m 13 H: 6.8 (s, 1 H: 6.3 (s, 1 H: 3.9 (s, 3
H; 3.3 (Rl Shydroges, mmtcmgm@lkntl:),1mcaL-1<5ﬁa1Emp,| &,10;-85%yl,

3- Et hoxy- 2- ( 4eyvet hvxye-x91e Ny | Ay-alkoky; 22 cexyadchikostiyphenyl - propionic
acid (1-95) Exaeplg1ibhied®, cs-cg-cycloalkyl or CRIl forms together with

3- Met ho 1081 5 t Lenethyl

yI oxy] §y3 dl[épﬁ]eny{%lgggég %I%:clfé;% 6)(:% e Ell\ﬁqi%%gég I&% DIVISO) 8.3 (d,
2587(d, 2 H: 7.4 (map H) ; 1 H: 7.0-7.3 (m 6 H:

6 3 (s, 1 H) Ph?“gl( or Pﬁ%’%m easﬁ4°¥ svvhlth)"aYoe@mysmsth?,tMeWS M =

524. Exanpl etl'{p.z fo§low1ng radicals: halogen, C;~-Cs-alkoxy,
3-Et hoxy- 2- [ 4yt haldyy 16h( 4, tCi-fd4ubatl)melltt;n&yphemyd:a)-mlﬂc'yﬂri:ﬁlﬂﬁbr%rl

yl oxy] -3, 3- diphepyd i c@@bsn;ap) dlc &%Mﬂz CDC13): 8.0 (d,
2 H); ;07 (d1((§ E@-‘aﬁc )m:a 1 %‘2‘?5&% yg)

r!—l), 10 ( H)N‘CE'{? TRt 2 (S
e 13

anpl
2- [ZP (4- |soprao;fw"ﬁﬁeﬂ’guf;l%ﬂ}?ﬁ\?ﬁﬁ%?p‘gﬁﬁﬁ%rﬁmztw HAteS- Hei ey gantains
3, 3- di pheny| FRSpiPéhFederiatom 283 ol VRULZ0D MHOXYEBE1 8 om 7ardl (hich H)
7.6 (mapp dmay Hprry.he/ b tR6 ¢fntHd fidlloGiBg (1saditats: BaXodem, 1 H); 3.9
(s, 3 3%; 3.2,(6,-3KYPL, 2, (papbal )fi-D ;C1led-dThoxd , HE, -ShaMBa1Mixy, 498.
25 Exanple 14 .8, 4al[ﬂyqt3|h?60 Sty binki dn ey & t3¢h"Earry one to three

of the following radicals: halogen, C;-Cg-alkyl,
C1-C4-haloalkyl, C;-Cg-alkoxy, C;-Cy-haloalkoxy,
C;-C4-alkylthio.
40
A sulfur or oxygen.

Particularly preferred compounds of the formula I - both as pure
enantiomers and pure diastereomers or as mixtures thereof - are
45 those in which the substituents have the following meanings:



A 2 nol ar solution of ethylmagnesiumchloride in tetrahydrofuran 30 (100
fn1; 200 nuobb/3@o3added dropwi se over the course of 20 mnutes to a
solution of cyanuric chloride (23.1 g; 184 nmml) in anhydrous toluene (200
m) while cooling in ice under a nitrogen atnosphere. The tenperature
.gradually rose to 15C during this; gpiter conpletion of the addition, the

m xt d at 35 t t for 2 h T
Teact on. et BPD i f5°°§9{YVeera§f”pe%?vféh§r FANEF Sl (D FhESR 9 ur e and

after additi oﬁh%ffOQ&Wlﬂgn’éﬁ‘Hé%ﬂ]ﬁf‘rn aLPater @oCeralknl mGs-¢i1hedpadkyne
filtrate was Cevapetkexy fhdCtihelkwdihdoe Qasiekttomtlezkysi t h hexane.
Evaporation of the hexane was followed by purification by flash 40

chromat ggr aphy pivesi ldrCgigehemst @ HeldBodrdiiRlic 40%e&h QJH;)ChOEOH‘@alI% | were
obt ai ned. Exa é 1@09@% gt&'zﬂ{cf;’g Ef‘gyéu%'uqhggybg%&%gﬂ omt Gh8Z4NS c(hl 78 g:

0050/ 50031 24 {
10.0 mol ) i n"&hm Sa%rrg’ulggglE%l B2 J5JC5) i 1ch &131189‘23"186 to -20C

under a n|troﬁér?‘laf"ﬂrﬁgjphé:rle'caﬁﬂa]e?a}kﬂfél' 17 atkery ofC1-FhehaArddeEEr um

chloride in tetr&lpdkpithias (5.50 m; 11.0 mol) 5 was added over the

coursel1of 5 mnutes. The m xture was allowed to warmto roomtenperature

and was then gtid.Legdc8darigam tenperature for 1 hour. The reaction was

st opped by cautlous addi tion of water (3 m); this was foll owed by

addi tion of 39 solid magnesi um sul fate. After renoval of insolubles by

10 fil traf{l onh ‘?rrﬁageélol vent was evaporated off and the remaining oil was

purified by chromatography. 1.35 g of an oil were obtained; despite

?omatlégraph?;,—QBt-gllePLCbrp@rai—@y—q/sasloamkyl66% (b4i0g gmibledf]f%ybeéld)of 15
anmpl e 16: Bemesd r3dethdxye®-dey dubxyiButdedlioplenyb pepmicooramesAbgol ut e

et hanol (10. Onhpddoxd1g het I{r'cfll-é{-fdl%x?t h@{fﬁﬁaﬁﬁyftm?& drops) were

successi vely added
3, 3-di phenyl o§| %‘;Jm}elg‘Po‘é?ll FRQ 3110%81@6 ! %tar%] flvﬁ 9% purity) in

anhydrous et h&t “f(’ﬂ? g vﬁﬁr?/téné‘&f} |rﬁ1tlr889{}nﬂﬁe?ma?nq{|°trr 888 Wt i¥sphere.
The codPi ng b2k rP’W@§nré edt ;mdnsheos%%rfermml%tqrmleenét heeryrHl

t enper at ure fordiraisute. bemiiistgtutedl icesdabuthted tsowisubybi batdbgpsgt e

sol ution and eglograwesl f a;loyathlpalkgLyi Og-cQuelksmgnesiomsildaakexpnd
evapor at i on. ihed&sﬁbﬂé@yme @gie §1 efhidRbeth §é@élq1s?1%t' on from

et her/ n- hexang §6 %&WZ) 58% yi el d) of the pure hydroxy ester
wer e oggalned 270M—|z CDC13): 7.2-7.5 (m 15 H); 5.2 (d, 1 H);
5.0 (s; 2 H; 4 (m H)'32(m1H);30(d 1 H; 1.1 (t, 3 H.
Exanpl e 17 @w&zyr naphthyl, each of which may be substituted by one

3- et hoxy- 2- (4oetiieye- 6f phleycl[ldw3dng] radicedisn- Raybasay,) C3-Gs~alkyl,

di phenyl pr opi Or&lehd lodlKy1A €optQt-adRorf, kmRZY+haloalkoxy,

3- et hoxy- 2- hy@r-@)gyaﬁcﬁ—tdilbbeah(b%mr@fléhé [§27P dﬂ)dl&x@@tl?@rbe qleq!c
2-chl ogg- 4- et hyl - 6- phenyl -[1,3,5] 40 tri 5zl he (497 ny; Ih s6%

ity) in anhydrqu or manm xed with OtaSSI um
!bonat e (276 e % 'ﬁgere& I}gétgﬁaag?ﬁi?]ec( sgfw?%o%%c ShataP? 9 16 hours.
The mixture v I BF eO*Y IS akeferd 190G aY a8R TR ¥ |C§’d’ WPt Ao co% rihe aci d
and extract edfedilowingherdicads: TheCcwdbyhed etChehebdaldFloxtracts were dri ed
over nmagnesi Wp-SytdBtaxy,and-¢rhalohieoky was -Cf-ekyadhis. vacuo; the oily
resi dugswas purified by flash 0050/50031 25 chromatography. 431 ng (0.77
nmol 7%4yi @f A r n tained. Exanple 18: 5
3-Et hoxy/ﬁZ (Z?irg% ﬁyl ‘mﬁieoct{)g?lhy Fé ﬂtlt%%qg%yn 12&%{ oxy) - 3, 3-
di phenyl propignic_acid (1-102) A soI ution of benzyl )
3- et hoxy 2. (ZPQ%“IX}I OF. Wy_l[,lggg@]oflolhlch may be substituted by one
triazin-2-yl oy moge30f e fpllprwpnozadicaldse hatoden;7 Coney-alkyl, et hyl
acet at €0 (60 rd;)-Cywisalnadketlyncisic,padkeey | \B -gashalidakaxypal | adi un car bon
hydr ogenat i orp,cajad Msticahd; then stirred under a hydrogen atnosphere at
roomtenperature for 3 days The m xture was then filtered to renove
catalyst and was_ evaporate 5 ystal lizatiop of the 0|I resi due from

-hexane af f GF§&Y X %‘g ?‘@flmh’rf%larasf%‘??‘é’f?é] igy °F’HB°prP Lt NS0k i ¢
aCI d. a direct linkage or a methylene group.

45




1H NMR (200 MHz, CDC13): 8.4 (d, 2 H); 7.2-7.7 (m 13 H; 6.5 (s, 1 H);
3.5-3.7 (oos5d/5p033. 25-3.45 (m 1 H); 2.9 (g, 2 H,; 20 1.2-1.4 (m 6 H).
“25 ESI-MS: M+ = 469. The followi ng were prepared anal ogously: Exanple 19:
2- (4- Et hyl - 6- phenyl -[ 1, 3, 5] -tri azi n-2-yl oxy) - 3- net hoxy- 3, 3-

_di phenyl propi onic acid (1-109) 30 4951H- NVR (200 MHz, CDC13) 8.5 (d, 2

0 Lle (ha'g ok DRy B bl ®of s delbhe 1 0 (4 2 H 43 (13
2 [ 4- Et hyl - 6- Pﬁtm%ﬂfpﬁ‘éﬁm?‘i{ ¥ighsEhe PEOY IR tPREXYS -28-= ¥ = methine
met hoxy- 3, 3- dkpeéend/ | pmdsirogexn; aci d (1-23) 1H NVR (200 MHz, CDC13): 8.4 (d,
2 H; 7.5-7.6 (m 2 H,; 7.2-7.5 (m 8 H; 7.0 (d, 2 H; 6.4(3, 1 H; 3.9
(s, 3 Hk; z3. 3nffrogedlor c§1c9 (g, 2 H; 1.3 (t, 3 H. 45 ESI-Ms: M+ = 485.
0050/ 50031 26 5 Exanple 21:
3- Et hoxy- 2- [ 4- et hyl - 6- (4- met hoxyphenyl)-[1, 3, 5] -tri azi n-2-yl oxy] -
3- di phenprroB?omc acid (1-147) 1H NWVR (200 MHz, CDCl13): 8.4 (d, 2 H) :
7.5-7.6 (m 2 H,; 7.2-7.5 (m 8 H; 7.0 (d, 2H) 6.5 (s, 1 H; 3.9 (s, 3
H); 3.3-3RY (M-Q-HLky2, &1(-G4-21k)Lthio35C(4C4-Alkbxy 1.e2h( of Bhidh nddy
ESI - M510M+ = 48bry HhaidpbRy22jroup. _

4, 6- Di phenyl ) -[1, 3, 5] -tri azi n- 2-yl oxy] - 3- net hoxy- 3, 3-di phenyl 15

| -
2-
ropi oni c [ H- NVR. (20 d,_4 7 (m 16
El) IO6 5 gp "iﬁ @'3% 1°g%“( “‘e(%?éf EST’C%I ‘%ﬁPm@tg?ﬁ% I'e EsCRm
2-[ 4, 6- bi phen 1§ ftogeshef r‘f’Jatz*} FRL VA oxyPr3oereipared sliy bermyings

propi oni ¢ aciWhiah |y bel spFE{ixogeNHRy OBCK) twd. Bethlyl 4rdups7afd 7iy (m 16
665 (s, whidh i3 BaBhicdsy cheHpr dose (Hethylbhe GEoupS mhl: bdk = 517. 35

conpoundsrépEdRd by IAPhéh bl sutkugan be prepared anal ogously or as
described in the general section. 40 45 0050/50031 27 O HH Q r-i

~4momxlogoe%t,ocl-e4 a)lkl(;l0 éJl-IXI Onagl.oalkyl C1—C4-alkoxy,
C1-C4-haloalkoxy, C;-C4-alkylthio, Cs-Cg-cycloalkyl or CR!l
20 forms together with CR!? as indicated under R0 a 5- or
6-membered ring.

A sulfur or oxygen.

25 The compounds of the present invention offer a novel potential
treatment of hypertension, pulmonary hypertension, myocardial
infarct, angina pectoris, arrhythmia, acute/chronic kidney
failure, chronic heart failure, renal insufficiency, cerebral
vasospasms, cerebral ischemia, subarachnoid hemorrhages,

30 migraine, asthma, atherosclerosis, endotoxic shock,

' endotoxin-induced organ failure, intravascular coaqulation,
restenosis after angioplasty and bypass operations, benign
prostate hyperplasia, erectile dysfunction, glaucoma, ischemic
and intoxication-induced kidney failure or hypertension,

35 metastasis and growth of mesenchymal tumors, contrast
agent-induced kidney failure, pancreatitis, gastrointestinal
ulcers.

The invention further relates to combinations of endothelin

40 receptor antagonists of the formula I and inhibitors of the
renin-angiotensin system. Inhibitors of the renin-angiotensin
system are renin inhibitors, angiotensin II antagonists and
angiotensin converting enzyme (ACE) inhibitors. Combinations of
endothelin receptor antagonists of the formula I and ACE

45 inhibitors are preferred.
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16
The invention further relates to combinations of endothelin
receptor antagonists of the formula I and beta blockers.

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

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

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

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

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

Receptor-binding studies

Cloned human ETp or ETy receptor-expressing CHO cells were
employed for binding studies.

Membrane preparation

The ET, or ETp receptor-expressing CHO cells were grown in DMEM
NUT MIX Fj; 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 ng/ml
streptomycin (Gibco [sic], Sigma No. P-0781). After 48 hours, the
cells were washed with PBS and incubated with 0.05%
trypsin-containing PBS at 37°C for 5 minutes. This was followed by
neutralization with medium, and the cells were collected by
centrifugation at 300 x g.
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For membrane preparation, the cells were adjusted to a
concentration of 108 cells/ml of buffer (50 mM Tris-HCl buffer,
pH 7.4) and then disintegrated with ultrasound Branson Sonifier
250, 40-70 seconds/constant/output 20).

Binding assays

For the ETp and ETp receptor-binding assay, the membranes were
suspended in incubation buffer (50 mM Tris-HC1l, pH 7.4 with 5 mM
MnCl;, 40 mg/ml bacitracin and 0.2% BSA) in a concentration of

50 ig [sic]) of protein per assay mixture and incubated with 25 pM
[1253 [sic]]-ET:1 (ETa receptor assay) or 25 pM [125J [sic]]-ET;
(ETp receptor assay) in the presence and absence of test substance
at 25°C. The nonspecific binding was determined using 10-7 M ET;.
After 30 min, filtration through GF/B glass fiber filters
(Whatman, England) in a Skatron cell harvester (Skatron, Lier,
Norway) separated free and bound radioligand, and the filters
were washed with ice-cold Tris-HCl buffer, pH 7.4 with 0.2% BSA.
The radioactivity collected on the filters was quantified using a
Packard 2200 CA liquid scintillation counter.

Functional test on vessels for endothelin receptor antagonists

Segments of rabbit aorta are, after an initial tension of 2 g and
a relaxation time of 1 h in Krebs-Henseleit solution at 37°C and
pH 7.3-7.4, first induced to contract with K*. After washing out,
an endothelin dose-effect plot up to the maximum is constructed.

Potential endothelin antagonists are administered to other
preparations of the same vessel 15 min before starting the
endothelin dose-effect plot. The effects of the endothelin are
calculated as percent of the K*-induced contraction. Effective
endothelin antagonists result in a shift to the right in the
endothelin dose-effect plot.

Testing of ET antagonists in vivo:

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

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

us4dU MO0 WU T! 1 C InTC>r+CCCCC
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compounds 30 min before administration of ET1l. To determine the
ET-antagonistic properties, the changes in blood pressure in the
test animals were compared with those in the control animals.

Oral testing of mixed ET, and ETy antagonists:

Male normotensive rats (Sprague Dawley, Janvier) weighing
250-350 g are pretreated with the test substances orally. 80

10 minutes later, the animals are anesthetized with urethane, and
the carotid artery (for measuring the blood pressure) and the
jugular vein (administration of big endothelin/endothelin 1) are
catheterized.

' 15 After a stabilization period, big endothelin (20 ug/kg, admin.
vol. 0.5 ml/kg) or ET1 (0.3 pg/kg, admin. vol. 0.5 ml/kg) is
given intravenously. Blood pressure and heart rate are recorded
continuously for 30 minutes. The marked and long-lasting changes
in blood pressure are calculated as the area under the curve

20 (AUC). To determine the antagonistic effect of the test
substances, the AUC for the animals treated with substance is
compared with the AUC for the control animals.

The novel compounds can be administered orally or parenterally

25 (subcutaneously, intravenously, intramuscularly,
intraperotoneally [sic]) in a conventional way. Administration
can also take place with vapors or sprays through the
nasopharyngeal space.

30 The dosage depends on the age, condition and weight of the
. patient and on the mode of administration. As a rule, the daily

dose of active ingredient is from about 0.5 to 50 mg/kg of body
weight on oral administration and from about 0.1 to 10 mg/kg of
body weight on parenteral administration.

35
The novel compounds can be administered in conventional solid or
liquid pharmaceutical forms, e.g. as uncoated or (film-)coated
tablets, capsules, powders, granules, suppositories, solutions,
ointments, creams or sprays. These are produced in a conventional

40 way. The active ingredients can for this purpose be processed
with conventional pharmaceutical aids such as tablet binders,
bulking agents, preservatives, tablet disintegrants, flow
regulators, plasticizers, wetting agents, dispersants,
emulsifiers, solvents, release-slowing agents, antioxidants

45 and/or propellant gases (cf. H. Sucker et al.: Pharmazeutische
Technologie, Thieme-Verlag, Stuttgart, 1991). The administration
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weight of active ingredient.

Synthesis examples:

5
Example 1:

4-Methyl-2-methylsulfanyl-6-phenylpyrimidine

10 1 molar sodium hydroxide solution (4.10 ml; 4.10 mmol) and
iodomethane (86 ul; 194 mg; 1.37 mmol) were successively added to
a solution of 4-methyl-6-phenylpyrimidine-2-thiol (300 mg;
1.37 mmol with 92% purity; synthesized by the method of D.J.
Brown et al., Aust. J. Chem. 1984, 37, 155) in methanol (15 ml).

. 15 The mixture was stirred at room temperature for 16 hours; it was

then diluted with water (50 ml) and acidified with hydrochloric
acid. The mixture was extracted with ethyl acetate (3x), the
combined organic phases were dried over magnesium sulfate, and
the solvent was removed in vacuo. 290 mg (1.24 mmol, 91% yield,

20 HPLC purity 93%) of the required pyrimidine were obtained.

Example 2:

2-Methanesulfonyl-4-methyl-6-phenylpyrimidine
25
oxone® (Aldrich; 973 mg; 1.58 mmol) and 4 molar sodium hydroxide
solution (0.85 ml; 3.33 mmol) were simultaneously added to a
solution of 4-methyl-2-methylsulfanyl-6-phenylpyrimidine (278 mg,
1.19 mmol with 93% purity) in methanol (10 ml) and water (10 ml)
_ 30 while cooling in ice in such a way that the pH was always pH 2-3.
. The mixture was then stirred at room temperature for 16 h, and
the reaction was then stopped by dilution with water (75 ml). The
mixture was extracted with ether (2x) and then with ethyl acetate
(1x); the combined organic phases were dried over magnesium
35 sulfate, and the solvent was removed in vacuo. 290 mg (1.11 mmol,
93% yield, HPLC purity 95%) of the required sulfonylpyrimidine
were obtained; it was used further without further purification.

Example 3:

40
3~-Ethoxy-2-(4-methyl-6-phenylpyrimidin-2-yloxy)-3,3-diphenyl-
propionic acid (I-180)

50% sodium hydride (72 mg, 1.51 mmol) and then a solution of

45 3-ethoxy-2-hydroxy-3,3-diphenylpropionic acid (150 mg, 0.50 mmol;
synthesis described in WO 96/11914) in dimethyl formamide were
added to a solution of 2-methanesulfonyl-4-methyl-6-phenyl-
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pyrimidine (145 mg; 0.55 mmol with 95% purity) in anhydrous
dimethylformamide (10 ml), and the mixture was stirred at room
temperature. After 3 hours, the sulfonylpyrimidine was completely
consumed but the hydroxy acid had not yet reacted completely, so

5 that a further 30 mg of the sulfonylpyrimidine were added. After
stirring at room temperature for a further hour, the reaction was
virtually complete and it was stopped by adding water.
Acidification with hydrochloric acid was followed by extraction
with ether (3x). The ethereal extracts was [sic] extracted with 1

10 molar potassium hydroxide solution; the aqueous alkaline extracts
were combined and again acidified and extracted three times with
ether. The ethereal extracts resulting from this were dried over
magnesium sulfate and evaporated. The remaining crude product was
purified by flash chromatography on silica gel and isolated by

' 15 freeze drying. 47 mg of the target compound (0.09 mmol; 19%

yield) were obtained.

lH-NMR (200 MHz, CDClj3): 7.9-8.1 (m, 2 H); 7.1-7.7 (m, 14 H); 6.5
(s, 1 H); 3.3-3.7 (m, 2 H); 2.5 (s, 3 H); 1.2 (t, 3 H).

20
ESI-MS: Mt = 454.

Example 4:

25 3-Methoxy-2-(4-methyl-6-phenylpyrimidin-2-yloxy)-3,3-diphenyl-
propionic acid (I-58)

IH-NMR (200 MHz, CDClj): 7.9-8.1 (m, 2 H); 7.2-7.7 (m, 14 H); 6.4
(s, 1 H); 3.3 (s, 3 H); 2.5 (s, 3 H).

30
. ESI-MS: M* = 440.
Example 5:
35 2-Methylsulfanyl-6-phenylpyrimidin-4-o0l

1 molar sodium hydroxide solution (15.0 ml; 15.0 mmol) and
iodomethane (0.33 ml; 735 mg; 5.18 mmol) were successively added
to a solution of 2-mercapto-6-phenylpyrimidin-4-0l (1.06 g;

40 5.18 mmol; synthesized by the method of H.I. Skulnick et al., J.
Med. Chem. 1986, 29 (8), 1499) in methanol (10 ml). The mixture
was stirred at room temperature for 30 minutes; it was then
diluted with water (100 ml) and acidified with hydrochloric acid.
The mixture was extracted with ethyl acetate (3x), the combined

45 organic phases were dried over magnesium sulfate, and the solvent
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was removed in vacuo. 750 mg (3.44 mmol, 66% yield) of the

required product were obtained.

Example 6:
4-Chloro-2-methylsulfanyl-6-phenylpyrimidine

A solution of 2-methylsulfanyl-6-phenylpyrimidin-4-ol (854 mg;
3.91 mmol) in phosphorus oxychloride (10.0 ml) was heated with
10 stirring to 80°C and stirred at this temperature for 2 hours.

After cooling, the phosphorus oxychloride was removed in vacuo;

the residue was taken up in ethyl acetate and washed with water

(3x). The organic phase was dried over magnesium sulfate, and the

solvent was evaporated off in vacuo. Evaporation once again with
' 15 toluene afforded the required chloropyrimidine in 95% purity

(950 mg; 3.81 mol [sic]; 97% yield).

Example 7:
20 4-Methoxy-2-methylsulfanyl-6-phenylpyrimidine

30% strength methanolic sodium methanolate solution (4.50 ml) was
added to a mixture of 4-chloro-2-methylsulfanyl-6-phenyl-
pyrimidine (950 mg, 3.81 mmol with 95% purity) in anhydrous

25 methanol (15 ml) under a nitrogen atmosphere. The resulting
mixture was heated to boiling and refluxed at this temperature
for 90 minutes. It was then stirred at room temperature for 16
hours, and the solvent was evaporated off. The residue was mixed
in [sic] water and extracted with ethyl acetate (3x). The organic

30 phase was dried over magnesium sulfate and evaporated. The

' required compound was obtained in the form of yellow crystals

(854 mg; 3.60 mmol; 94%).

Example 8:
35
2-Methanesulfonyl-4-methoxy-6-phenylpyrimidine

oxone® (Aldrich; 3.32 g; 5.40 mmol) and 4 molar sodium hydroxide
solution (2.50 ml; 10.0 mmol) were simultaneously added to a
40 solution of 4-methoxy-2-methylsulfanyl-6-phenylpyrimidine
(854 mg, 3.60 mmol) in methanol (15 ml) and water (15 ml) while
cooling in ice in such a way that the pH was always at pH 2-3.
The mixture was then stirred at room temperature for 16 h, and
the reaction was then stopped by dilution with water (75 ml). The
45 mixture was extracted with ethyl acetate (2x); the combined
organic phases were dried over magnesium sulfate, and the solvent
was removed in vacuo. 928 mg (3.17 mmol, 88% yield, HPLC purity
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used further without further puri ication.

Example 9:

5
3-Methoxy-2-(4-methoxy-6-phenylpyrimidin-2-yloxy)-3,3-diphenyl-
propionic acid (I-64)

50% sodium hydride (106 mg; 2.20 mmol) was added to a stirred
10 solution of 3-methoxy-2-hydroxy-3,3-diphenylpropionic acid
(200 mg; 0.73 mmol; synthesis described in WO 96/11914) in
anhydrous dimethylformamide (10 ml) while cooling in ice under a
nitrogen atmosphere. After 10 minutes,
2-methanesulfonyl-4-methoxy-6-phenylpyrimidine (320 mg; 1.09 mmol
. 15 with 90% purity) dissolved in a little dimethylformamide was
' added. The cooling bath was removed, and the mixture was stirred
at room temperature for 16 hours. The reaction was then stopped
by cautious addition of water, followed by acidification with
hydrochloric acid and extraction with ether (3x). The ethereal
20 extracts was [sic] extracted with 1 molar potassium hydroxide
solution; the aqueous alkaline extracts were combined and again
acidified and extracted three times with ether. The ethereal
extracts obtained thereby were dried over magnesium sulfate and,
after addition of some hexane, evaporated at low temperature.
25 317 mg (0.67 mmol; 92% yield) of the target compound were
obtained.

lH-NMR (200 MHz, CDClj3): 7.9-8.1 (m, 2 H); 7.2-7.6 (m, 13 H); 6.8
(s, 1 H); 6.3 (s, 1 H); 3.9 (s, 3 H); 3.3 (s, 3 H).

30 :
_' Melting point: 110~115°C.

Example 10:

35 3-Ethoxy-2-(4-methoxy-6-phenylpyrimidin-2-yloxy)-3,3-diphenyl-
propionic acid (I-95)

Example 11:

40 3-Methoxy-2-[4-methoxy~6-(4-trifluoromethylphenyl)pyrimidin-2-
yloxy]-3,3-diphenylpropionic acid (I-6)

lH-NMR (200 MHz, dg-DMSO): 8.3 (d, 2 H); 7.8 (d, 2 H); 7.4 (m app
t, 4 H); 7,1 (s, 1 H); 7.0-7.3 (m, 6 H); 6.3 (s, 1 H); 3.9 (s,
45 3 H); 3.4 (s, 3 H).
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Example 12:

5 3-Ethoxy-2-[4-methoxy-6-(4-trifluoromethylphenyl)pyrimidin-2-
yloxy]-3,3-diphenylpropionic acid (I-159)

lH-NMR (200 MHz, CDCl3): 8.0 (d, 2 H); 7.7 (d, 2 H); 7.6 (m, 2 H);
7.2-7.5 (m, 8 H); 6.8 (s, 1 H); 6.4 (s, 1 H); 4.0 (s, 3 H); 3.5
10 (mc, 2 H); 1.3 (t, 3 H).

ESI-MS: M* = 538.
Example 13:

15
. 2-[4-(4-Isopropylphenyl)-6-methoxypyrimidin-2-yloxy]-3-methoxy-
3,3-diphenylpropionic acid (I-87)

lH-NMR (200 MHz, CDCl3): 7.9 (d, 2 H); 7.6 (m app d, 2 H); 7.2-7.4
20 (m, 10 H); 6.8 (s, 1 H); 6.4 (s, 1 H); 3.9 (s, 3 H); 3.3 (s, 3
H); 2.9 (sept, 1 H); 1.3 (d, 6 H).

ESI-MS: M* = 498.
25 Example 14:
2,4-Dichloro-6-ethyl-[1,3,5]-triazine

A 2 molar solution of ethylmagnesium chloride in tetrahydrofuran
v 30 (100 ml; 200 mmol) was added dropwise over the course of 20
. minutes to a solution of cyanuric chloride (23.1 g; 184 mmol) in
anhydrous toluene (200 ml) while cooling in ice under a nitrogen
atmosphere. The temperature gradually rose to 15°C during this;
after completion of the addition, the mixture was stirred at room
35 temperature for 2 hours. To stop the reaction, water (40 ml) was
very cautiously (NB) added to the mixture and, after addition of
solid magnesium sulfate (40 g), it was filtered. The filtrate was
evaporated and the residue was extracted with hexane. Evaporation
of the hexane was followed by purification by flash
40 chromatography on silica gel; 8.80 g (49.4 mmol; 40% yield) of an
oil were obtained.

Example 15:

45 2-Chloro-4-ethyl-6-phenyl-[1,3,5]~triazine



X X X X ZX X X X x x ZZZU UUUUUUUUUUUUUUUUU Z2Z272777727727U0Z272727277U72727

L77777777485845663WJZZ Ca) T XTI Cs -CCaa)) a)j wyl TLI aass|
*t Nvos, co" aaT'l a(~TOaNnNF- ttkny ' a ~"" ~~i " "" . CTI1 I

I 1 0.C

24
A solution of 2,4-dichloro-6-ethyl-[1,3,5}-triazine (1.78 g;
10.0 mmol) in anhydrous dichloromethane (50 ml) was cooled to -10
to -20°C under a nitrogen atmosphere and a 2 molar solution of
phenylmagnesium chloride in tetrahydrofuran (5.50 ml; 11.0 mmol)
5 was added over the course of 5 minutes. The mixture was allowed
to warm to room temperature and was then stirred at room
temperature for 1 hour. The reaction was stopped by cautious
addition of water (3 ml); this was followed by addition of 3 g of
solid magnesium sulfate. After removal of insolubles by
10 filtration, the solvent was evaporated off and the remaining oil
was purified by chromatography. 1.35 g of an oil were obtained;
despite chromatography, its HPLC purity was only 66% (4.07 mmol;
41% yield).

' 15 Example 16:
Benzyl 3-ethoxy-2-hydroxy-3, 3-diphenylpropionate

Absolute ethanol (10.0 ml) and boron trifluoride etherate (3-4
20 drops) were successively added to a solution of benzyl
3,3-diphenyloxirane-2-carboxylate (10.0 g; 30.3 mmol with 92%
purity) in anhydrous ether (100 ml) while cooling in ice under a
nitrogen atmosphere. The cooling bath was removed, and the
mixture was stirred at room temperature for 2 hours. Washing with
25 saturated sodium bicarbonate solution and water was followed by
drying over magnesium sulfate and evaporation. The residue was
purified by crystallization from ether/n-hexane; 6.60 g
(17.5 mmol; 58% yield) of the pure hydroxy ester were obtained.

30 1H-NMR (270 MHz, CDCl3): 7.2-7.5 (m, 15 H); 5.2 (d, 1 H); 5.0 (s,
. 2 H); 3.4 (m, 1 H); 3.2 (m, 1 H); 3.0 (d, 1 H); 1.1 (t, 3 H).

Example 17:

35 Benzyl 3-ethoxy-2-(4-ethyl-6-phenyl-[1,3,5]~triazin-2-yloxy)-3,3-
diphenylpropionate (I-17)

A solution of benzyl 3-ethoxy-2-hydroxy-3,3-diphenylpropionate
(376 mg; 1.00 mmol) and 2-chloro-4-ethyl-6-phenyl-[1,3,5]-
40 triazine (497 mg; 1.50 mmol with 66% purity) in anhydrous
dimethylformamide (30 ml) was mixed with potassium carbonate
(276 mg (2.00 mmol) and stirred at room temperature for 16 hours.
The mixture was diluted with water (150 ml), acidified with
citric acid and extracted with ether (2x). The combined ethereal
45 extracts were dried over magnesium sulfate, and the solvent was
removed in vacuo; the oily residue was purified by flash



00 0C

au M,tenenl al y I I OMI -t' | enen't | U TN QU y ' o

_—1LDr4)LDbby%U§bb§h~~M/U' U a x O U~ T71ci a)) ) 4 a)) CA am

10

". 15

20

25

"' 30

35

40

45

Nssspi .ONaNCC.C

25
chromatography. 431 mg (0.77 mmol, 77% yield) of the pure target
compound were obtained.

Example 18:

3-Ethoxy-2-(4-ethyl-6-phenyl-(1,3,5]-triazin-2-yloxy)-3,3-
diphenylpropionic acid (I-102)

A solution of benzyl 3-ethoxy-2-(4-ethyl-6-phenyl-[1,3,5]-
triazin-2-yloxy)-3,3-diphenylpropionate (430 mg; 0.77 mmol) in
ethyl acetate (60 ml) was mixed under protective gas with a
palladium/carbon hydrogenation catalyst and then stirred under a
hydrogen atmosphere at room temperature for 3 days. The mixture
was then filtered to remove catalyst and was evaporated.
Crystallization of the oily residue from n-hexane afforded 187 mg
(0.40 mmol; 52% yield) of the pure carboxylic acid.

lH-NMR (200 MHz, CDCl3): 8.4 (d, 2 H); 7.2-7.7 (m, 13 H); 6.5
(s, 1 H); 3.5-3.7 (m, 1 H); 3.25-3.45 (m, 1 H); 2.9 (g, 2 H);
1.2-1.4 (m, 6 H).

ESI-MS: M* = 469.

The following were prepared analogously:

Example 19:

2-(4-Ethyl-6-phenyl-(1,3,5]}-triazin-2-yloxy)-3-methoxy-3, 3-
diphenylpropionic acid (I-109)

lH-NMR (200 MHz, CDCl3): 8.5 (d, 2 H); 7.2-7.7 (m, 13 H); 6.5
(s, 1 H); 3.3 (s, 3 H); 2.9 (q, 2 H); 1.3 (t, 3 H).

ESI-MS: M*' = 455,
Example 20:

2-[4-Ethyl-6-(4-methoxyphenyl)-[1,3,5]-triazin-2-yloxy]-3-
methoxy-3,3-diphenylpropionic acid (I-23)

1H-NMR (200 MHz, CDCl3): 8.4 (d, 2 H); 7.5-7.6 (m, 2 H); 7.2-7.5
(m, 8 H); 7.0 (d, 2 H); 6.4 (s, 1 H); 3.9 (s, 3 H); 3.3 (s, 3 H);
2.9 (q, 2 H); 1.3 (t, 3 H).

ESI-MS: Mt = 485,

S
C
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Example 21:

3—Ethoxy-2-[4—ethyl-6—(4—methoxyphenyl)—[1,3,5]—triazin—2—yloxy]—
3,3-diphenylpropionic acid (I-147)

lH-NMR (200 MHz, CDCl3): 8.4 (d, 2 H); 7.5-7.6 (m, 2 H); 7.2-7.5
(m, 8 H); 7.0 (d, 2 H); 6.5 (s, 1 H); 3.9 (s, 3 H); 3.3-3.7
(m, 2 H); 2.8 (q, 2 H); 1.35 (t, 3 H); 1.25 (t, 3 H).

10 ESI-MS: Mt = 499,

Example 22:

2—[4,6—Diphenyl)—[l,3,5]-triazin-2—yloxy]-3—methoxy-3,3—dipheny1—
. 15 propionic acid (I-29)

!H-NMR (200 MHz, CDCl3): 8.6 (d, 4 H); 7.2-7.7 (m, 16 H); 6.5
(s, 1 H); 3.3 (s, 3 H).

20 ESI-MS: M* = 503.
Example 23:

2-[4,6-Diphenyl)-[1,3,5]—triazin-2-yloxy]—3-ethoxy-3,3—diphenyl—
25 propionic acid (I-41)

l1H-NMR (200 MHz, CDCl3): 8.6 (d, 4 H); 7.2-7.7 (m, 16 H); 6.6
(s, 1 H); 3.3-3.7 (m, 2 H); 1.3 (t, 3 H).

30 ESI-MS: Mt = 517.

The compounds listed in Table 1 [sic] can be prepared analogously
or as described in the general section.

35

40

45
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Example 24:

The binding assay described above was used to measure receptor
5 binding data for the compounds listed below.

The results are shown in Table 2.
Table 2

10
Receptor binding data (Kj values)

Compound ETn [nM]
I-180 83
15
. I-102 130
I-109 133
I-23 5
I-147 14
20
25
o
35
40

45



UUUUUUUUI UUUU >477777777777777 77777777777777 | 11 | ~~ NT¢c T

X x x U
T TCT Toosd250068N a NsCur- Ca wOa "G 000 an.dMVWM ss~, o 11s11T U
“"ww) 0000000 X U X X X L~L~GUOgal L7gWWUUULU ~ T T C C "57, _ 31 _
_____ 38
We claim:
1. A carboxylic acid derivative of the formula I
5
4
s Tk X-Q
R¥—A—-Cc—C—o0— 'z I
I | =
R°® R* b4 2
R
10

in which R! is a tetrazole [sic] or a group
o)

'l' 15 C—R

in which R has the following meaning:

a) a radical OR6 in which R6 is:
20
hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal, a physiologically tolerated organic
ammonium ion such as tertiary C;-Cg~-alkylammonium or the
ammonium ion;
25
C3-Cg-cycloalkyl, C;-Cg-alkyl, CH-phenyl which may be
substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-Cy-alkyl, C;-C4-haloalkyl,
hydroxyl, C;-C4-alkoxy, mercapto, C;-Cyg-alkylthio, amino,
30 NH(C;-Cs-alkyl), N(C;~-Cy-alkyl),;

A C;-C¢-alkenyl or C3;-C¢-alkynyl group, it being possible
for these groups in turn to carry one to five halogen
atoms;
35
R6é can also be a phenyl radical which may carry one to
five halogen atoms and/or one to three of the following
radicals: nitro, cyano, C;-C4q-alkyl, C;-Cs-haloalkyl,
hydroxyl, C;-Cs4-alkoxy, mercapto, C;-Cs-alkylthio, amino,
40 NH(C1-C4~alkyl), N(C;-Cyq-alkyl),;

b) a 5~membered heteroaromatic system which is linked via a
nitrogen atom, such as pyrrolyl, pyrazolyl, imidazolyl
and triazolyl, which may carry one to two halogen atoms

45 or one to two C;-Cs-alkyl or one to two C;-Cy~-alkoxy
groups.
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c) a group

(0)
"

—O0— (CH,) ,—S—FR’

in which k assumes the values 0, 1 and 2, p assumes the
values 1, 2, 3 and 4, and R7 is

10 C1-C4-alkyl, C3-Cg-cycloalkyl, C3-Cg-alkenyl, C3;-Cg-alkynyl
or phenyl which may be substituted by one or more, for
example one to three, of the following radicals:
halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl,
hydroxyl, C,-Cs-alkoxy, C;-Cy-alkylthio, mercapto, amino,

. 15 NH(C;-Cs4-alkyl), N(C;-Cs-alkyl),.

d) a radical

20 |

25 in which R8 is:

C1~C4-alkyl, C;-Cg-alkenyl, C,-Cg-alkynyl, C3;-Cg-cycloalkyl,

it being possible for these radicals to carry a

C,;-C4-alkoxy, C;-Cy-alkylthio and/or a phenyl radical as
30 mentioned under c);

phenyl which may be substituted by one to three of the

following radicals: halogen, nitro, cyano, C;-C4-alkyl,

C1-C4-haloalkyl, hydroxyl, C;-Cs-alkoxy, C;-C4-alkylthio,
35 mercapto, amino, NH(C;-Cz-alkyl), N(C;-Cs-alkyl),

R2 is benzyl, benzyloxy, phenyl or phenoxy, in each case
optionally substituted; or

40 a five- or six-membered heteroaromatic system containing
one to three nitrogen atoms and/or one sulfur or oxygen
atom, in each case optionally substituted; or
C3-Cg-cycloalkyl, optionally substituted.

45 R3 1is hydrogen;



0050/ 50031 37 10 15 25 30 35 Exanple 24: The binding assay descri bed
above waspgsedsbosneasure receptor 5 binding data for the conpounds I|isted
" below. The results are shown in Table 2. Table 2 Receptor binding data (Ki
val ues) 20 ConpoundETA [nM 1-18083 1-102130 1-109133 1-235 1-14714 40 45
0050/ 50031 38 5 10 W claim 1 A caigloxyl ic acid derivative of the formula
T R4 s | HX-QR-A-C—C—O- YR in which Rl is a tetrazole
[sic] or a group Cyrfegalkyl, §3RCFnaWﬁrﬁ’H RepdsPHEYRB} 1YW ng neaning: a) a
radi cal OR6 i n whizifeReYFkoalkyl, Aydbedeh posisdbiat fomn esichapnfathess netal
the cation of an radkalisnéoehet$ubmtizted @iy simmogecaihygs tpl:er at ed organic
ammoni um i on suchhp@rd:ant,i aeyciprdA-calrkbpkamo1vgear, hbero Ay@ALYM ion; 0
25 C3-Cg-cycl oal ké’l—c‘;cll@xﬁ @Lcsgﬁ{e@,@qub VY _&h_ 0y, ,{:yq_ ubstituted by

one or nore of th C4-al kyl ,

f a I.C
Cl- C4- hal oal kyl , 8’n" dr ogyf a‘#'k haloa&gg’é‘éﬁtd'Etla]&)igﬁEy??% 0, anino,
30 NH(C1- C4-al ky|§1'%(ei %%‘?Pyér Aclc§4061’a¥ AHHpareenys. C6- al kynyl

group, it being pbtSsiGatalkybr.-Npaskonybufs-Can-dlkyicavbeny¥alkyle amifiove

hal ogen atons; 38HRH-CaraBtEly ,ba(a; pheagkyl pdi eilenshy chie rEengarry one to
five hatgzgg{ altﬁnfe@gpr £908-tér A&ﬁ&eﬁeﬁgefé@ fd'cblgi;(a%ﬂ didiceakfiredi LT O,
cyano, al ky

Cl- C4- al kyl t hi o, arrt1; n ﬁtg &Tal E¥ 02%? gg 83{)&6)

5- menber ed het er OAT OIS é n SHC cﬁr il&e Yy ’é at ogen atom such

as pyrrolyl, pyra%%‘f%ﬂnallkh %z’?ﬁ ﬁubséﬁau‘f?‘ilaﬂ yl, which may carry one to
two hal ogen atons 45 or one to two Cl-C4-al kyl or one to two Cl- C4-al koxy

‘upslSOOSOI 5003dh&dyyic prangpiotlyyl5 optionally substituted; or

a five- or six-membered heteroaromatic system containing
one to three nitrogen atoms and/or one sulfur or oxygen
atom, in each case optionally substituted.

20
R4 and R> (which may be identical or different) are:
phenyl or naphthyl, optionally substituted; or
25 phenyl or naphthyl which are connected together in ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SO,, NH
or N-alkyl group; or
. 30 C3-Cy-cycloalkyl;

X and Y (which can be identical or different) are:
nitrogen or methine; with the proviso that if X = Y =
methine then Z = nitrogen;

35

Z is nitrogen or CR10;

o) is nitrogen or CRll; with the proviso that if X = Y = 2 =
nitrogen then Q = CR11l;

40

R10 is hydrogen, halogen, hydroxyl, NH;, NH(C;-Cg-alkyl),
N(C;~C4-alkyl),, C;-C4-alkyl, C,-Cz-alkenyl, C;~-C4-alkynyl,
C;-C4~hydroxyalkyl, C;-Cs4-haloalkyl, C;-Cs-alkoxy,
C;-C4-haloalkoxy or C;-Cs-alkylthio, or CR10 forms

45 together with CRIl! a 5- or 6-membered alkylene or
alkenylene ring which may be substituted by one or two
C1-C4~-alkyl groups and in which in each case one or more



(0) k -0- (CH2)p-S-R7 in which k assunmes the values 0, 1 and 2, p assunes
the valugesd/s68033 and 4, and R7 is 10 Cl-C4-al kyl, C3-C8-cycl oal kyl,

© C3-C6-al kenyl, C3-C6-al kynyl or phenyl which rmay be substituted by one or
nore, for exanple one to three, of the follow ng radicals: hal ogen,
_nitro, cyano, Cl-C4-alkyl, Cl-C4- haI f\l kyl, hydroxyl, C1l-C4-al koxy,

Cl- C4-al kyl thi o, nercapto, am no, NH(ClC4aIkyI), NClC4aIk¥I)2 d)
aradical 0 20 1113%*‘3’116“8 RUPPRS Ct?fbb25rF81Wﬁ%WYR8xV§en01SUé$ualrky
C2- C6- al kenyl , C20x6=M%kyf@ytalkgd)E8orycl oal kyl, it being possible for

these radicals to carry a Cl-C4-al koxy, Cl-C4-al kylthio and/or a phenyl

radi cal as 30 nepﬁéme,doplagjgﬁap])y duneRYtuvdd ch nay be substituted by one
to threg of the foIIovvl ng radical s: hal ogen nitro, cyano, Cl-C4-alkyl,

Cl- C4- hal oal ky],, ro | . Cl- C4- al ox kyI hi , 35 nercapto,
ami no, NH(CI- a 33896 NCCL- l@ﬁda? § R %B Jh ghzil oxy. phenyl or
phenoxy, in each B&seCioptinnari 9%‘2&%’%4 tcut'%ﬂ"a]&ylzﬂoca‘q‘lr? kenyl,

si x- menber ed het efo&nodtynYlsy St ePa-cdieayhoxy Cnréitalkicesbanykogen at ons
and/ or one suIfurcpmmagnge;fycaaib@ﬁyli,nceemhhyzmmkwhad:I_3c4subs<5eillq;tled or
C3- C8- gycl oal kyl , Cp.@t4Lgm1eJ,,ky, %{béxiﬁﬂt&dk(ﬁ? Ryv--y dé& 10050/ 50031 40
Cl-CB-al kyl , C3- Go-.al K ﬁfl\’)élthc}.% C@ Qik f%rc% %’ o% It being

possi bl e for each, ]0 g‘ﬁ m)re times
by: hydroxyl, met® ctaa:e CBP%%& hta‘?c-’r?gt r H?‘Yl?o cyaan'sb °§ Im?fﬁb%ﬁ%xy,
C3- C6- al kenyl oxy,r{‘Eﬂ'CG al kynyl oxy, Cl- C4- al kyl t hi o, C1-C4-hal oal koxy,
Cl- C4- al kyl carbonyl, Cil-C4-al koxycarbonyl, (Cl-C4-al kyl) NHcar bonyl ,

- C418l kyl ) 2- Ncplidrorly lor fRefddeis| kiyl eachoradenldpthionabi PGubstituted;

Cl- C4-al kyl ), M Cl-C4-al kyl)2r phenoxy or phenyl, 10 hetaryl, five- or
si x-menbered, containing one to three ni trogen atoms and/or one sul fur or
oxygen atom it bei possi bl e r all said ar and hetaryl radicals
optionally to be %u‘g’s it GF Tt d?e §e8h8ﬁ§/?r?ﬁr°ﬁ‘§5h?hf/YSt%'btcoBﬁai"P’gF‘g
substituted; or 99\ thres|nitkagssr efoRetdAroRaei ULt @h esngel ni ng
one to20hree nitragen danopsclnelssr opuaosal Iwrsubstoxyged. atom in each case
optional Iy substituted. 20 phenyl or naphthyl, optionally substituted; or
25 phenyl or gaphiddu1wii-chbr a6:8,Jennect ed together in ortho positions by a
direct |inkage, a nethylene ethylene or ethenylene group, an oxygen or
sul fur atom or NH . or. rou C? cycl oal kyl; 35
40 R4 and R5 ¢ vﬁﬁ hﬁ’ HBQ}SJDOI grf@r?tl?XaT\{ {ﬁqr eT%fSPi,h?) aeﬂ%t R and Y (whi ch can
be i deAPi cal YIIPFEFEFRILIaPETe APEr SLRSTeSEORBEHFHELY WUER £RE™Dr ovi so t hat
if X=Y = nethine then Z = nitrogen; Zis nitrogen or CR1O; Qis nitrogen
or CR11; it hrhHehaspr o¥i s cdtmixyilicXacidl derdvatinetT agerlbhnad Qr GRLk; R10
i's hydrogen, haddigepeabiily @ileasbEl?, NH(CLl- C4-al kyl ), N(Cl-C4-al kyl) 2,

Cl- C4-al kyl, C2-C4-al kenyl, C2-C4-al kynyl, Ci1-C4-hydroxyal kyl,

Cl-CA-QBI?glkyﬂé d%%‘8¥'§“é%¥8%und I as claimed in claim 1 as endothelin
. receptor antagonist.

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

5. The use of a carboxylic acid derivative I as claimed in claim
1 for producing drugs for treating diseases in which
endothelin contributes to the development and/or progression.
40
6. The use of a carboxylic acid derivative I as claimed in claim
1 for the treatment of chronic heart failure, restenosis,
high blood pressure, pulmonary hypertension, acute/chronic
kidney failure, cerebral ischemia, asthma, benign prostate
45 hyperplasia and prostate cancer.



Cl- C4- hal oal koxy or Cl-C4-al kylthio, or CR10 fornms 45 together with CRl11 a
5- or 6-npobersdodhkyl ene or al kenylene ring which may be substituted by

“one or two Cl-C4-alkyl groups and in which in each case one or nore

0050/ 50031 41 nethyl ene groups can be replaced by oxygen, sulfur, -NH or
. -N(C1-C4-al kyl); or phenyl, optlonag&y substituted 5 R11 is hydrogen

hydr oxyl NH2A NH Cl alk Ig aI%gg% halogen Cl CA- aIkyI
C2- C4- al kéhyl 2 © &PRyﬂ§ B35 Yéf?éﬁ?1 ripdt e Qi PEaf BIMAS
Cl- C4- al koxychr¥drid alme & Hlalih,ly apdyPne OF BOrRapekive IingTedmnts- al koxy,

Cl- C4- hal oal kesyectedHE@om]igikiltoys, of ClheAealinybhbiorerEdnC8ysyeh caidby| or
CR11 forns, aas renlircdhadbitsey, Bhgiotegeimarn whthgéldtsd ang06téndmmnber ed
][! ng, &5 pheaaﬂxv&rtlpl@aegéymel@@é}cmnﬁﬁﬁ&&@tI ﬁ@ﬁ&bh@#ﬁ%&%ﬁe?h or a

| ve- Or SI X- e (0] | e LNl N 0] ree
nitrogen ato QF&% d @E %19}?1%) %thlfsn?glsé rﬂ %8 ers, diure

n sachtase
optional ly su'ﬁif‘f]t"lﬂ &E‘anﬁe léolscfﬂkfaﬁf' aP g‘!&&feﬂ?hahan? HMRRPEFEF ogi cal | y
tolerated salts, and the 25 enantionerically pure and diastereonerically
pure forn8., 22 Aiermaseutical qardpaxykicn atim cdeli, vasieretdradsoel ai ned in
claim 1d for ifesdpdigofieatapeic] use, Scorhieiding at ﬁe%@n@afb@s@ﬁcal med

aci d derl vat e rsvalive S %rla%&&gﬂ?"ﬁtam ol L%‘%q dogei Ay
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The use of a
carboxylic acid derivative | as clalned inclaim 1 for produ0|ng drugs for
treating diseases in which endothelin contributes to the devel opnent

/ or 1progression. 40 6. The use of a carboxylic acid derivative | as
crainmed inclaim 1 for the treatnment of chronic heart failure, restenosis,
hi gh bl ood pressure, pul nonary hypertension, acute/chronic kidney failure,
cerebral ischem a, asthma, benign prostate 45 hyperplasia and prostate
cancer. 0050/50031 42 7. A conbination of a carboxylic acid derivative of
the formula | as clained in claim1 and one or nore active ingredients
sel ect 88 frominhibitors of the renin-angiotensin systemsuch as renin
i nhibitors, angiotensin Il antagonists, angiotensin 5 converting enzyne
(ACE) inhibitors, m xed ACE/ neutral endopeptidase (NEP) inhibitors, R
bl ockers, diuretics, calciumchannel blockers and VEG-- bl ocki ng
substances. 8. A pharnmaceutical preparation for oral, parenteral or 10
intrapgitoneal [sic] use, conprising at |east one carboxylic acid
derivaffve | as clainmed in claim1, per single dose, in addition to
conventional pharmaceutical excipients. 15 20 25 30 35 40 45
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