; e3e2L2<<=?6@L6: LTL3 10 FEB 2003 NEW CARBOXYLI C ACI D DERI VATI VES CARRYI NG
KETO SI DE- CHAI NS, THEI R PRODUCTI ON AND THEI R USE mm RECEPTER EB 2003
ANTAGONI STS 5 The present invention relates to no c acid
derivatives, their preparation and us Endot hel i a i s.g.,peptide constructed
from 2Z ami no acids, which is synthesi zed and rel eased by vascul ar

endot hel i um WEAdehReber A0 A@ibsbﬁRi\fATtIk\}':EgecAﬁ?; WRET TSIJDEQS; afygand ET-3.

Bel ow, "endot hetjigrr FropEETIEE SINDN BB & E’? dot hel i a.
Endothelia is a potent vasoconstri gﬁ@mg\%&.ﬁas a strong e ?ect on vascul ar

tone. It is known that this vasoconstriction is caused by the binding of
endothelia to its 15 receptor (Nature, 332, 411-415, 1988; FEBS Letters,
231, 440-sidhe HPE8SerndinBienthernreBiaophytso rReel CGarbuxylic 1&ekd 868- 875, 1988).
I ncreased Qfer@bQQI\F@é r@leeaser&faranden hald aseauses a | asting vascul ar
contraction in perlp heral, renal and cerebral blood 20 vessels, which can
lead to dlseases rep orted nthe literature,_endothelia is nvolved in
L nunber OETPERELO® FBBEt 9 COBEE HyAReT FRE, T ASt 8 Spc b el
infarct, puHYRShasyZes Fad A5TES RiyVRERP RIS PRée e 1uBer Bohel 8% ospasns,
stroke, lerixgeatpr bsttdtreehypefdrmesphiT—ht BI-@seheériEfils aatbwst hma (J. 25
Vascul ar NB'@ndBtEéD:QV o% "Bov c{erSi Qitesl on/érTbrl\/Em iAsseshatdon 264, 2868
(1990). Natdig: 344 11900 ns322c205 (P8R N Engl.

J. Med. 328 173 37 19 ke 25, 904 1994
Nat ure 365, t‘7§ ié%c) °:T Rgcf‘h%%e 13c(1 )? “?’§k2ggl Cf(amcer)

Resear ch 56’3588?,“%'&@@?63’7"“ 39 %uslegag-‘( ‘Fﬁﬁ)q’éﬁﬂb‘i‘%éﬁ &nF‘%Elé‘iJ]tld‘r tQu’o"t"ypes t he
ETA and BrBeceptpr ofNatharee Bien 4ddsét? bekP8Bn FHRS (Lietsens urddlat 4 piedddnt

(Nat ure 348,98338nd 19 hemiaBlwphy34 8Re g 3Xi®90) )154Ac668-d8 Tyl L1988 ubst ances
whi ch inhibit the binding of endothelia to both 35 receptors should
antagoni ze ﬁiaxaagw%xcadbn%&@ptr%mas@wpté;ﬁbkﬁeﬁm ctanségfé)rleaslegnyal uabl e
phar maceut i gal 3 reag 2 <EESRRLAY, @eagpoamdsage £1l 988, compounds

whi ch bi d"ascf‘%“rzﬁ"
af:‘lcnl tlyzn WFS%FN&Y@ &fla e%‘f% igﬁle"‘fsoei's tggp{%)élég? r%X % Sst's when t he

quoti ent ofliftiegatpre niqndeshekiniéatyotreh 10. dsnymhear ef ablipegses- and
smal | er thathe2@ (perkdde:ablypennsithe pettenmyapptdicdt iohapit 196360 Y3
descri bes mypedtEdA dnl,HrAFnaeteptsgndedries,gaeirebsal Maeospases, @tfsies fornul a
XX), whi ch Kol gasposEisatien nk paddpho , aa@Zex%caékdélscaaanasuﬁw por t ant for
SR s ) ﬂ’f SR A o
7R8 (s t1 at§ nt|o o 1dentif
corrpoundg V\ﬁg@ﬁ)bl%d Vf EIJy BGZqGEng)f’f NﬁP 7% H'ZiéTA and th)é
ETB recept drt%3Ad- h%(‘v’ié’]??mzé'a AtdgebudaigBedt2ed S8ohpdt¥d Wirt¥Phe ni xed

endot hel i n GeddepEardimit-addni B33t 411P&ady JanewA. REFRRIChAVEHt 663 (&9 to
carboxyl3a@ acid derivatives of the formrulal ORB Ra Rz 2011 I I HY R6

C CWCGC G @r18abt RwdenBbtNe Iirs rBe@btd sifbk¢Ped haheups] idndept,s have the
fol  ow ng nRARLRGS; rBJvé %ete{-?t&é?s%‘}'lseé SiClen@r 18t S AURe 30 Opr.lesL_'ﬂLC RRis a) a

i oS Wtaﬁgg ) g Tagt) ek geerb“t h%fa{%g%éff Ak %l‘eirla]}efng: i ¢
ammont um | GEPEGERCSR ‘f’aﬁ? éﬁ%ﬂef N OR < he Pum i on- 40

C3- Cg- cy?? F&creprLor E1sheplg| Rwagc@qzemoloﬁm%h eééﬁ%% %%t?S*E’PF*ERJéd’ by one
or nore of andetherebmiendper vdl walile: phatmap@wtinals o, cyano, Cl-C4-al kyl,
Cl- Ca- hal oal kyl, hydroxyl, Cl-Ca-al koxy, nercapto, Cl-Ca-al kylthio, am no,

45 NH( C1- C‘l‘ﬁ%'ﬁYla%doiN(e@An%é@éMr) 3ntagc;lnlqstEE§r620cQ1%s§ Sofprur@s ahkey! or a

C3- C6- al k
five hal opaiend s ne WG fod VRS- EHEy, bl dRBKbrBleaAs BaSel 1Y [ ogen
atoms 5 %ﬁcﬂf(;rlné'ﬁ% t’d’f”r?r"ééa'b? 1% I’?@“F%I‘T nﬁéyr%&ﬁ c,té‘Fsre?ﬁRtr"ch

Cl- C4- al kylwheg] tta- auptognkypf thedpdkinities Os) gndedry, then c0a|@150
Cl- C4- al kyl (priederabind . INHGAZ - BblakkytYan 0Clpfateeriabyl) 70).10 b) a
5-menbered heteroaromatic which is linked via a nitrogen atom such as

pyrrol yl, Pphe aégltglxt A;J(?ﬂ@%?lé{rl D! ? géc%l%o%yb; &‘l%e‘é’“fnci‘eoc%‘%fﬁ ry one or

two hal oge n?g or. oneror *t wo

Cl- C4- al ﬁcﬁpﬁﬁﬁsanﬁ@%)"sﬁsgr g? b ¥R which k

[l acuna] aSSIFESPARIY diruégnoth toaARdCiSecpliyl GhFPacuﬁfﬁa]l“@%B?fE’- RE val ues

1, 2, 3 andHesiectodpamdisRl0 is Cl- CQaI kyl, C3-Cs-cycl oal kyl,

C3- C6- al kenyl , C3-C6-al kynyl or 25 phenyl, which can be s one
or nore, e.g. one to three, of the foll ovm' ng radical s: mgm lllmmmmm
cyano, Cl-C4-al kyl, Cl-C4-hal oal kyl, hydroxyl, Cl-C4-al k .

Cl- C4-al kyl thio, nercapto, am no, 30 NH(Cl-C4-al kyl), N(Cl 0408?°?Zy|)2 d a
radi cal 035-H-S.,Rii O|n whi ch Rllls ClC4aIkyI ClC4hanaIkyI

AN NN o~ o M ,___I:__l_ o



1 0 F E B 2003 4 phenyl, which can be substituted by one to three of the
follow ng radicals: hal ogen, nitro, cyano, Cl-C4-al kyl, Cl-CQ hal oal 'kQIF,EB 1003
hydr oxyl, Cl-CQ al koxy, Cl-C4-al kylthio, mercapto, am no, NH(Cl-C4-alkyl),
N(Cl-C4-al kyl)2; 5 R2 is hydrogen, hydroxyl, NH2, NH(Cl-C4-alkyl),

N( C1- C4-al kyl ), hal ogen, Cl-C4-al kyl, 2C2- C4- al kenyl , CZ- C4-al kynyl ,

Cl- CQ hydroxyal kyl, Cl-C4-hal oal kyl, Cl1-C4-al koxy, {£1-C9-hal oal koxy or
Cl-C4-alkylthio, or CR2 is linked t@ CRI2 as 10 inficated under Z to give a
5- or 6-nenbered ring; X is nitroggn og nethi néf;—\z is nitrogen or nethine;
15 Z is nitrogen or CR12,R?nQ\Mm9th;2ci-s—by-d‘§(;g:gz hal ogen, xXx

Cl- C4- hal oal kyl or Ci-C4-al kyl, or IR 2, toget with CR2 or CR3, forns a
5- or 6-rfenbered al kyl ene or al ken® enB ring, whi R can be substituted by
one or two Cl-C4-al kyl groups and 20 in which one or nore nethyl ene groups
in each case can be replaced by oxygen, sulfur, -NH or N(Cl-C4-al kyl),
where at | o h i : Y, AR I g ; IS

hydr ogen, %32%15 T:FCtEtréan%r%%llgfgﬁiI%?SON?%%?é%§V&§T‘)%%e% a%f ogen,

C1- C9- al kyl*, cg R KER 15T 82 B4 i1 kynyl,  Cl- C4- hal oal kyl, Cl-Cg- al koxy,
Cl- C4- hallq\;al koxy, Cl-CQ hydroxyal kyl, Cl-C4-alkylthio, or CR3 is linked to
CR12 as i nGheapkeeamddr thet bnyfingdon 55 tor idenbidiercomppiinds vwd0chR4birdl R5
(whi ch canwhehi dpmtdsxcalately deddadr effinittye tophiea\BT,oandaiiet BY , reeeplhonf

W_hlt ch can heasHbed ikdHeedaPyn ok ﬁﬂfﬁﬂ{iebh@orﬁ rle@\’\&v:ilﬁh rtaflél mdkéa hal ogen,
nitro, cya s £4- ~A-al kenyl ,

Cz- CQ al %3‘??%%%@%5%‘3’%2%3??9%5- Ccflg%%&y, Bﬁgnoxy, car boxyl ,

Cl- C4- hdi®al koxy, Cl-C4-alkylthio, am nqg, NH(Cl-C4-alkyl), N(Cl-C4-alkyl)2
or pheryl , Thi éﬂ"%‘h‘i’f*"@er%ﬁés d° FBFYNLE eot@ e vgtivehet the

trisubstit fogdpléyI hal ogen, nitro, cyano, Cl-C4-al kyl, Cl-C4-hal oal kyl,

Cl- CQ al koxy, 40 Cl-C4- hal oal koxy or Cl-C4-al kylthio; phenyl or naphthyl,
whi ch are connected to one angther in the ortho-gésition via a direct bond,
a nethylgne, ethylene or héﬁqyl ené® gr Qup, anyoa(ygen or sulfur atomor an
S02, NH or 45 N-al kyl a&alﬂ);_c_*_ﬂ_é_'EB C3%Ce- cycl oal kyy; R6 is

C3- CB-cycl oal kyl, where these,radicgls jin eacf=gase can be nono- or

pol ysubstituted by: hal ogen, Baydr ox®| , Ryercapto,s5 carboxyl, vitro, cyano,
Cl- Cg- al koxy, Cil-C4-al kyl, C2-C4-al kenyl, CzZ-C4-al kynyl, C3-Cs-al kenyl oxy,
C3- C6- al kynyl oxy, Ci1-C4-al kylthio, Cl-C4-hal oal koxy, Cl-C4-al kyl carbonyl,
Cl- CQ aldexycanbomyihe €3bE8: aldatlsCc A Healtkylowitay hexaimgie,

NH( C1- C4-al kyl ), 10 N(Cl-C4-al kyl)2, or phenyl which can be nobno- or

pol ysubsti tut ed, 0+ tQ,trisu ituted, by hal ogen, vitro, cyano,
Cl- 09-al kyl". C -scg?ﬁ%?%%kﬁ?gbﬁfca gfﬁ%‘iy Cl- C4- hal oal koxy or
Cl- C4-al kyl thio; 15 phenyl or naphthyl, each of which can be substituted by
one or nore of the follow ng radical §: hal ogen, R15, vitro, nercapto,
car boxyl39 cyano, hydroxyl, am no, Clee&dral kyl, C2-C9-al kenyl,
CZ- C4- al kynyl, C3-C6-al kenyl oxy, Cl1-CQ hal oal kyl, C3-C6-al kynyl oxy,
Cl- C4- al kylrcar lenyl, 20 C1- C4-al koxycarbonyl, carboxam de, Cl-C4-al koxy,
Cl- C4- hal oal koxy, phenoxy, Cl-C4-al kylthio, NH(CLl-C4-alkyl),
N(Cl- C4-al kyl ) 2, . dj Byl e i hyl ene or phenyl, which can be
nmono- or lo%’lxysébsrg%ﬂ?%(J'%)lg‘g)tR é.b€1%§g?ﬁ?§%t’ri substituted, by hal ogen, vitro,
cyano, AL c4- al kyl, 25 Cl1-C4-hal oal kyl, Cl1-CQ al koxy, C1-C9-hal oal koxy or
Cl- CQ al kyl t hi #YdBCg¢ e thgr catinimefher el hrdtiePobd bndthiec catbipifsifng one to
t hree nitrogen adkehsnared/rah metal f @ar poysimdpgéenadlpmoleltebhe Irgaahccarry one
to four hal ogermabalEm dlte ehchNes @ert Varpfc,tbg- 1yl aithéigi urAdirCehs:
Cl- CA-al kyl, Cnfdsghde., Cl-C4-hal oal kyl, Cl1-C4-al koxy,
Cl- C4- haic#)al koxy, Cl-C4-alkylthio, phenyl or phenoxy, where the phenyl
radicals tor their part can carry one to five hal Qgen atons and/or one 35
to three of th&THTEGHAY K CaTe2biy oy ChprBNENYEY - ¥RL1GHIBA RS |
Cl- CQ al koxy, Grbexitutiesabyorye ardrore Git Gheaffrylewiing, rRIieals RS (whi ch can
be identical omhadb§érr erittroar eyant) byelegeRyl CIc1€8;-HpalkR5 HRiroxyl,
tCﬁCfQ?: kyl ,  ClyCé;-alikpk{ hiferda t@ﬂ'@'—&?%ky}%ﬁ"ﬂo?faMH@CH?CgarCZ I elskoln)e of

e fo ng cal s; 0 _Lar ) am no, - C4-al kyl ),
N( C1- C4-4<'3Mkyl )ﬁqghr ss2iR g{a o E:&( C‘??@/J—% kyl)2: 1 0 FEB 2003 6 Wis
sul fur or oxygen. Here and in the following text, the follow ng definitions
apply: 5 An alkali netal is, for exanple, lithium sodium or potassiun An
al kaline earth netal is, for exanple, calcium magnesiumor barium 10
C3-C$-cycloal kyl is, for exanple, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl or cyclooctyl; Cl-C4-hal oal kyl can be |linear or
branched such as, for exanple, fluoronethyl, difluoronethyl,
trifluoromethyl, 15 chlorodifluoronethyl, dichlorofluoronethyl,

a | — === - 4 ' N o,



10 C1-C4- al koxycarbonyl can be |linear or branched such as, for exanple,

met hoxycar bonyl, et hoxycarbonyl, n-propoxycarbonyl, i-propoxycarbony{ )®fp 2009
n- but oxycar bonyl ; 15 C3- Ce-al kyl carbonyl al kyl can be |inear or branched,
e.g. 2-oxoprop-1-yl, 3-oxobut-1-yl or 3-oxobut-2-yl; Cl-CB-al kyl can be

| i near or branched such as, for exanpBe, Cl-C4-al kyl, pentyl, hexyl, heptyl
or octyl; 20 hal ogeR-aBkerfydr oexanpl-e-£lkyakilnerou) ahene, tHrsengpeuns .
iodi ne. The inygptin fupthesay @aatgSoded thhesee GRS dfidm Whi ch the
conmpounds of the fornula | can be rel eased (so-called prodrugs). 25
Preferred prodrugs are those in which the rel ease tgkes p| ace under those
condi tions whi Ehgbef‘é(}airlad?'ﬁajcé‘fhﬁ\&,\?nc% ATEYNBBE t TR fiye ng‘?geinnafﬂ‘és st omach,
i ntestinég bl oaddtdr @meateorhxre lofvthe 1PHeng orasgRds : | nihr®,aF¥@anahe

i nt ernedi at es €pscthekyl pragpas-dialealkglichhydspxi Dy @xappdlkoxil, 111, 1V, V
and VI, can hayer&fi&POr cid LaagyWRd, aabhy, MRSt LéLaedyeqr bon atoms. Such
conpounds can f cf—r §§m S .pure enantionmers or pure diastereoners or as a
m xture 35 thereof. ‘The Ws&' of an enantionerical | y pure conpound as an
active coggound is preferred. The invention further relates to the use of

t he abov@neht i Bnednemieselyheeerperamgets vlirhess flomkedeV st IBdtrese®df dr ugs,
in 40 parti cul atofiorsucheaprpguctiydn pyrazoiybi t onsldzolyETdndndiEF&Alyl,
receptors. TheasonpnishdganCeardi Bget or the havegdn toase Stiidnabbe aso m xed
antagoni sts, ag,vgLe1fel i neduah)tée et 88t cwd It -8 apabaY gb@fs,t he
conpounds having the general fornmula IV in which Wis sulfur or oxygen can
be carri gd ﬁut as_described in WO 45 96/ 11914. 1 0 FEB 2003 s In this
reacti of? Fhe PaPEtHeto group is protected as a cyclic acetal; however,

ot her protective groups are al so concei V?Bb;, such as, for exanple,

di rethyl acetal. 5 O0 OR8 OORB 4 R~~” \ /1 v/ 11 H- GGCWH ---~
CCWGCGCOHRs R/ R~ Rs/ R-_RyRictQ LlglldelV Conpounds of the formla

| V can be obtained in enantiomnericall3Ppure formby starting from

enant i og%ri cally pure conpounds of the formula Il and reacting themwth
conpounds of the fornula !LII as 15 descri bedli n 6/ 1%914,. Fgrther nor e,
enantioneric cofip kof L2HEH o PREFES (NP XA B dbit &i ARY WPSdafr i ng out a
cl assi cal resol UeFHIR WtERURE i theb Va1 RSNt Sme? i 22 I[Pipdr & B BY d8i ng

racem c or diastereoneric 20 conpounds of the fornula IV. Suitable bases of
this type are, ci{-ar-eXanp/ &;-ds-clycdvapheny Cetdry-bakemel acd-baatkysylCloras are
mentioned i n VWeh8ky1l19%h9ch Teen pecpabst it eal bg WHOBRIRoEE, thg . generd

formula I'l wasygpedes kRedsd N Qng6fddidhds: Whil e conpounds of the general
formula I'll are either known or can be synthesized by generally known

met hods such as,.for exanple: 8 3 R~~1.) Br. MO CGCWCCWH
‘pol~2.) Depﬁé%%%‘?’i'oﬁlgF% cy2dy. 1%g‘}é?h]ﬂ’ﬁ’atcil6%4%%‘%?%}']35héf&FBBXSy’Iic
acid derivati ves-ofatkex¥yefarad -yt ir | MeESaPEPe ™8y eact ed wi t h
conpound® of t RB(GeleralkflormikG-Es-slkiglt)ances of the type VI being
obtained. 40 YRR OCORB R4y ~RR IV+ RlI6 ~ ~Z --; GCCWCCO-~~\Zg ~
R6 ~ R~ RogRi ¥ radicalR V R VI 45 1 0 FEB 2003 9 In fornula V, R16 is
hal ogen or R17-SO2-, where R17 can be Cl-(C9-al kyl, Cl-C4-hal oal kyl or
phenyl . Furthernore, at |east one of the ring nenbers X or Yor Zis

ni trogen. The reaction preferabl y—takgs—gthce in an inert solvent or
diluent 3% th 5 addition of a suitaM ellbase, i.e. of a base which bri ngs
about a deprotonation of the internedrate IV, in a tenperature range from
room tenperat uip wipidhoRtheshoi | i ng point of the solvent. Conpounds of the
type VI with RL = COCH can be obtained directly 10 in this manner if the

i nternedi ate IE

_an L£h Rl S | S depr.at d AJspn qui val ent s
of & Suiabl e B e e R oo oroThE sncr YRy

a reacted w onpounds ene nmul a V.
Here tod? the é%lscgt'%%lcfagl%é’é' YIRES itﬁe_g% iy taggof%r’r’t%réﬁd.ai n a tenperature
range from rooft tempéker §1ug4'ta&kﬁ’ﬂléh’dbialnidﬁ§rp6iﬁhe“dﬁ Fpdiced| ¢ent. 15
Exanpl es of suménsoinegntsder ai;l uents are aliphatic, alicyclic and aromatic
hydr ocar bons, each of which can be optionally chlorinated, such as, for
exanpl e, hexane, cycl ohexane, petrol eum ether, naphtha, benzene, tol uene,
xyl ene, thyl ene chloride, 20 chloroform carbon tetrachloride, ethyl
chloride and trichl oroethyl ene, ethers, such as, for exanple, diisopropyl
ether, dibutyl ether, methyl tert-butyl ether, propylene oxide, di oxane and
tetrahydrofuran, nitriles, such as, for exanple, acetonitrile and
propionitrile, acid am des, such as, for 25 exanple, dinethylformam de,

di net hyl acet am de and N-net hyl pyrrol i done, and sul foxi des and sul f ones,
such as, for exanple, dinmethyl sulfoxide and sul fol ane. Conpounds of the
formula V are known, in sone cases commercially 30 avail able or can be
prepared in a generally known manner. The base used can be an al kali netal

o, . .



The conpounds having the general formula VII can then be reacted with
Gignard reagents to give the conpounds of the formulal| Rz ORB R4 /1 mFEB 2003
| HY-1 25 VIl RMBr R6 CCWCCO~~ZR RSB R X~s | R 30 Conmpounds
of the formula | can also be prepared by starting fromthe correspondi ng
carboxylic acids, i.e. conpounds of th& formula | in which RL is COON, and
first convertinghdli@sewhici cHasbemaihstinnned bntoneanoathieatogdthor m such as

o anpropri At %@1 mmjd“éjf"aqr 't 'qgt%‘ D A B a"out in
%% a?ﬁg‘ngft%drﬁ’é‘é' ésﬂca(?‘ %xey agéh?‘i SN 5? “Pase, those

the customary s
nment i oned above‘“?féi%%u?’f”dlﬂe“fﬁb& ey reHé%‘aﬁf&FL‘B be sinplified, for
exanple, By allowi ng the carboxylic acid to act on the hydroxyl corrpound in
the presence ofisi QirdebydratdrogydgeNt,, SNEC 38, saNIa)odNi 0 -dg -aMoyieqyer,
conpounds of t he, fpemul 8 Jc,Carkyal,se _Qq m;@e};@rledcp_)c4sglqutn Ag fromthe salts
of the correspo({adbn_gn GaLho §5c @Cl: afky rrémeo #Ras of the formula I
in which R1L is 5 Wh Kx ]b ) ms}i%I catllnor

t he equi val ent a§I°I§‘ kexe °§aFﬂT1c4rré tg‘éﬂ'o?l %eé% Lthed £8nCR)E

reacted #th namﬁiﬂ@@r‘?ﬁéu%%erofz tRegiWt ruPa FO-6xmembBEedF P Hust omary

nucl eof ugi c 1 0 FEB 2003 m | eaving group, for exanple hal ogen such as
chlorine, bgxom e nitedyse & mtyihineor al kylsul fonyl optionally substituted
by hal ogen, aIkyI or hal oal kyl, such as, for exanple, toluenesulfony:l and
met hyl sul fopyl or an ther equi \égl ent IeaV| ng 5 group. Conpounds of the
formul a R9-A hat dy OPS%CQH VE-SubSti tuent A are known or easy to obtain
usi ng t hé> gener al expert know edge. This reaction can be carried out in the
custonmary sdl veht nidmdges ewl\CRhtad@owBigh gt fisr hedredarn &€dpg¢mon of a base,
t hose nenti onedcplogvealb ikylsor tGbBiCe-allyll, nos TR 2¢ ais@ss t hielrewinsie QRR or
general |y Knowncye, Ok &&dsi ¥ €5 102U p-hEfiddtiedUasky Sent6eSsBkeh1ehet Afng,
preparation of &;ga% i qnoygds%ﬂstaeeeéails}gose sheidve doambi grlofbs EXAP! €

R 1S LoaBe, A hvelna %f%ghsml%r Wecnycanulcaroun.£an Lidstc s el LEiet as a

suitab ereactlon
sequence. | n sorfPi@segsby RxXaes: of‘?jgfg‘}fer apﬁ °‘kﬁﬂ\ﬁﬁ ‘f' 32’?? Mr6upt
techni ques is nERAESS&P§ ?%rt%é’lﬁﬁe‘bed‘fbﬁrsoﬁ'df Qthé éBrrTJb"tFrR%nIr accor di ng
to the invention If for exanple, R6 is to be 4-hydroxphenyl the hydroxyl
group can frystibenyaroyent edycasxgl pevmy| NB{OEC, whlloh )i, sNiopc,chBlapiad, at a
sui tabl ezgt age handdes, C@m@qugg@pf ct g, - gmgﬂqu b,id)-yhiyilyiR1l is tetrazole
[sic] can be pr@p@rerpdlq,glg crci b@4 a'lﬁo d1914, g,% 2 Wt h respect to

x

t he biol ogi cal Ac Car va‘tl ves eral _formla I
- both as pure é(ellngf‘nt ydm%’f bure %‘?’g% oners lf’r‘??( ut eCPng,ﬁgof -
are preferred |H‘%ﬁa€"ﬁ t %ﬁsf?t%‘fﬁ? Raver t$&efs Ffﬁ%ﬁd‘gr'reanl ngs: Rz is
hydr ogen, N(Cl-C4-al kyl )2, Cl-C4-alkyl, Cl-C9-al koxy, Cl-C4-alkylthio,

Cl- C9- haB®akrkyl ;ntﬂsmwmmalahohq,idwdﬁgxym lijilf feredRP dre:| i nked to CR12
as indicated under Z to give a 5- or 6-nenbered ring; 30 X is nitrogen or
nethine; Yis %Eéxﬂﬂearoﬁaﬁh@lneea% ok Mﬁl@lﬁ tJaQQ%B Qﬁb@t%tean reh R12

is hyd , th CR2
s hydrogen. f1HOTIdS: gbTLiJ 4312681 Jggr:a fecpr ol qgﬁ T o Wln be
P (o ) n

substituted bya}b’h °d‘rylt’\AfBe’f’fﬁ r %Jne %Fhﬁ]g?(é‘ygroup
in each 88se cafitre-Pelradddd b I‘ny@e’FP’ﬁ’rf BbereMfucargp¥nl as - - CH2- CHZ- 0-,
CHZ- OHy- CHR- O- , C -Gt a@ L koxy CHxG4 HDIGLEDGH qmiGiy FR(CHT-EH DO, - CHEC
( CHg )O, C(@‘@reﬁﬁ‘ﬁ)ﬂ)ﬁ) oD IpheGy CHOIRGHCH) -1S mokeast one of the ring
nmenmbers X, Y orpdy sszb@ltu@g@cﬂ e?g. mdndl EEBtzpst%chatB@eanJ} Y {k 985dh,

N(ClC4aIkyI)2 _1 | kKoXYn I
C1- 0Q hal gal kyl +<oacil 9 ?/dre E%l‘?%kS'ICRél h&é IR to ORI 2
| i nked aé ndi c%]t é:d kox %’o &'351 6 'rrerrber ed ring; 5 R4 and RS

(which can be identi cal or dlfferent) are: phenyl or naphthyl, each of

whi ch can be rmp\menytloou:rhsplhsnyilt,utvbrblbprleaboxqutedyaqoone(jja-n@&hark;yi ,the0

ﬁ(lciﬂczal FEI rg’gor@b-%s&ff&i(&hlapbeﬂpﬁ%t Ebn&4-alntexhy e e, I‘dlvdéﬁ}igﬁ.‘él o klyl ) or
al ky n t al ogen,

cyano, % C4- al en‘}ﬁ%ﬂ gxﬁYq{J yal Ey?ﬂ’%‘% & g[ﬂkgc}l()(}yfartbﬁ- a:ég% k@(/;?gor

Cl- CQ al Ss/lthl o, or naphthyl, each of whi ch can be bonded to

one another in the ortho position via a direct bond, a nethyl ene, ethyl ene

or ethenyl ene group, an oxygen or sulfur atomor an SO2-, NH or

N-al kyl - group; 20 C5-C6-cycl oal kyl; R6 C3-Ce-cycl oal kyl, where these

radicals (sic] in each case can be nono- to trisubstituted by: hal ogen,

Cl- C4- al koxy, 25 Cl-CQ al kyl, Cl1-Cg-al kylthio, Cl-CQ hal oal koxy,

Cl- C4- al koxycar bonyl or phenyl, which can be nono- to trisubstituted by

hal ogen, Cl- C4- al kyl, C1-C4-hal oal kyl, Cl1-C4-al koxy, Cl-C4-hal oal koxy or

~A ~ A



Zis nitrogen or CRl~, in which Rz is hydrogen, fluorine or 25 nmeth ¥

CR12, together with CRZ or CR3, forns a 5- or 6-nenbered al kyl ene or UFEB 2003
al kenyl ene ring, in which one nethylene group in each case can be repl aced
by oxygen or sulfur, such as -CH2-CHzZ-S-, -CH=CH O, -CHZ-CHzZ-S- [sic]; 30
at least one of the ring menbers X, YSor Z is nitrogen; R3 is
trifluoronethyle,-&l-cpéiabkyyl; Cl- C4-al koxy, Cl-C4-alkylthio or CR3 is

linked to CRIZ as indicated under Z to give a 5- or 6- rrerrbered ring;, 35 R4

and R5 (which can be i den rent phenyl r ht h each
of which oBs ba neHes 'f’ééci??c‘gﬁ&su ﬁ%e feh’é? al® & qorh g 27 E £'se
Cl- C4- al koxy, [FR8ROXSE AYIYFupfiethinted R EbléWeBe Wﬁ?xytlo ‘P?F%‘?m'@tl tuted by

hal ogen, SC1- C4<cakkgkybr nGtrC4- wmyclfm-pﬁbwy Gh-@aptitkiryl , which can be
bonded to one anothailkenyl hec,orhaikyagill i Op-Cgyabketiynegy, bond) a net hyl ene,
ethyl ene or 45 L@W'k?ﬂ?lﬂﬁ“@;%p%ﬂk?@@h% 0'¢9~c4-h%19afk§<}13 2003 14

cycl ohexyl ; S I n trisubstituted by
Cl- C4- al koxy, gi 'ya(ikgtﬂigéy cgcan aEﬁo &(}(Xgﬁ gll’l can be_5 pono- to

al i
trisubstitutedByHA ?’iﬁar %%?gﬂg AIEPRRALCR k SRYC1 PHEAYEY bb napht hyl |
whi ch i nt@®ach é‘d§e-%4a'ﬁ bel honer P’éﬁft}ﬂi whbeh|gan de E?nﬂh-aIQ;gen R15,

Cl- C4- al kyl, CpoC@shldtaiaiukel, @opt yopo€ltCRrakskbsyitartednyby Wl-oGénal koxy,
phengxy, 10 Ctlncifral k%slatdai OCI&L,E&QH?%hxdleo%éadiggmﬁhlxdlegﬁ-%zco&ﬁnyl, whi ch
can be nono- S _ al ky al koxy, or
Cl- 4- al ky|th|8: é‘!% gkii&&%}ﬁ rc% L}%nggg }%e#tl cal or different) are: 15
hydr ogen,_Cl- C4- aI K R15 is nmethoxy or ethoxy, each_of which carries one
of the fOi1owi R} eF&}dll%ral@PhﬁW}'oﬁﬂCh RArHOGR cap he, SERAT B Ry one

CON( C1- C4- al kylopzmoyie iaf $hkf bellaviogygedicalise baheaamdB'df nikeopr esent

i nvention of f emeacapve) darepapeutdyandb pwdmndyilal afioro,t Be-Cy~@akpent of
hyper t ensi on, WLﬁpfhﬁﬂc)énblgftzbeMl@rn9$$U¢ﬁyCen¥D€éﬂydbﬁ§ infarct, angina
pectoris, arrhy h&_ahalasyi chy, o@g.cal&yﬂpﬁax; 2, UE 01551 Miorga, di ac

i nsuf ficjency, Je [,Ci ency S@SPASILE ceréebral ischenia,
subarachin&eld hé‘rr’me lkoxyc bongﬂ calcbeor (ﬁ N aa]Ier'(’g endot oxi c

shock, endot oxi®= F‘h" 861]6?’§}gmp}‘§f‘1”ﬁ¥’e Cirfitt é(gf:{ﬂ‘%{r N(%é Lﬁ“af’glﬁ
restenosi s aft i Cargi-epkubly ShexeRRIAYLenperdic*orshy lrne @ﬁ Bhwlate

hyper pl asi a, i sthehi cakitgnapné-aidrupelpsultsipgntedsieog.amdn&t+ diey failure or
hypertensi on causedbdyituteaXi satialpgenpteidesi syasl @hoey-falaklpesenchynal
tunors, 3 conig,agf-radenix 1ndt¢qe@4Jg1qlaQ¥ fal-tirraldaanskeadd tis and
gastrointestingl éu][ rk? . invention further relates to conbinations of
endot helin recept or antagoni'sts of the formula | and inhibitors of the 40
reni n-angi ot ensi ;S stem .Inhihitors of the renjn-angi otensin systemare
renin i nhi bi t os }15Ag Yt EAETRETICTEG aﬁb?ﬁ%acré’maﬁhc'arfﬁ%BFéﬁ%’??] B&nt8rting
enzyme (ACE) i HFBRt BHEOISHNBIIRR i99HL0BT2 EVdEEREPT PXYEEB PR EAM ambaghni st's of
the formf a | &30 ASEY mivebioofanrahelpgesrd catopd. arid/or ©né ér Ev® 2608hd5 The
i nvention furtHenleelwd eadtiearonin; naj4aarylofceadoihadnyn,r ecept or

ant agoni sts of Ctlh@4jrﬁr1ggi;ay1 2Ndc hahfohy Ockees-hal@1ksxent i on further
relates to Corﬂe 1A% wﬁmen%%%ﬁﬁ'& BrERGEP! %eégtgageogm}%%gl%a@l% pgormul a

| and diureti c ven ate'’

endot hel i n rec %ﬁﬁ 3 888 GFI¥NnRRS otrﬁllﬁel %ﬁ?@eguﬁg‘f’%@é‘?/ﬁiﬁlw bl ock
the actiYh of \?EGFhf?/%l F—Q? EderRani 2diGadde iCi%st kYl .Such 10 subst ances
are, for exanplCerCaririlbatkyls @irectaddoryaihstsVEACadkoxpeawid/ios bi ndi ng
protei ns or al togroatalkglyhisww nol ecul ar wei ght subst ances which can
specifically inhibit VEG rel ease or receptor binding. 15 The

abovenent i gned I ;8RS b Eﬁjml ster i usly or

sequent i % 'F%g;?cg(ﬁ;hﬁgﬂenp o%fegd ot éHllnt %J?fng rgukﬁm{rfregceutl cal

f or mul at on or alternatively in separate formul ati ons. The adm nistration
form can al so B¥daPFeRr éntCa-pb¥Y¥ixanpl e the endothelin receptor antagonists
can be adm nistered 20 orally and VEGF i nhibitors can be adm ni stered
parenteral Igps Teesecealikylat c T, PABRARALD P -6f-21R6RELIcdhy oS Uik add e for
the treatment and prevent 'o@ntpé émsm Sx'a(a@cﬁfg iyl eﬁgye'&% gg? for the
treat menf, of cardl ac I#I_p%ufé n*c)y ?{8 iga"iﬁ”t' burt;r:lée relates to a
structuraﬁ fragne { n’ﬁd(sq {19 P EETCE W C G 0- ~R-
Rs Rl in vm|ch%1°|"ié r&dr Y&’m R4, R5, R6 R~, R8 and Whave the 35
abovenenti oned neani ng. Such structural fragrrents are suitable as
structural constituents of endothelin receptor antagonists, in particular
of m xed endot helin receptor antagonists. 40 The invention further rel ates
to endothelin receptor antagonists consisting of a structural fragnent of
the formrula OReRRZ Il I | -~-CCWCCGCO-~~Z45R RRR X~s R 1
0 F E B 2003 16 |n V\/mch the radlcals R1, Rz R3 RQ R5 R~, Re, W X Y

o o " o o o o S g, v o



For the menbrane preparation, the cells were adjusted to a concentration of
1D8 cells/m of buffer (50 mMtrisHCL [sic] buffer, pH 7.4) and then1 0 FEB 2003
di sintegrated by neans of ultrasound (Branson Sonifier 250, 40-70

seconds/ constant output 20). 30 Binding tests For the ETA and ET$ receptor
bi nding tests, the nenbranes were suspended in incubation buffer (50 mv
tris HC1l, pH 7.i4 sullbub stMoIygbhCly, 40 ~g/ M of bacitracin and 0.2% HSA)
in a concentrati on of 50 ~g of protein per test batch and incubated at 25C
with 25 pM [ I t ) B
recoptor AR FAS, HE WP SE e ERERE B T odng Mokl oAb Ty
nonspeC|f|c b| nd| ng was determned with 10-7 MET1. After 30 mn, 40 the
free and % He lsdkadlrmatiadl iganfomexample] kidddbay egodinny PlrtP%litafS@r}umhrough
G-/ B glass fiber filters (Watman, England) on a Skatron cell sanpler
(Skatron, uﬁra,lku@iﬂ@yaaﬁmdméhﬂ fllslteb§ VBT 182 SBETE Mint, Nmb e SiQInd ot ri s HCL
buf fer, PH 74 gont aining 0.2% BSA. The radioactivity collected on the
filters was quant’lfled 45 using a Packard 2200 CA’ liquid scintillation
counter. 1 0 F EB 2003 mTesting of the ET antagonists in vivo: Male SD
rats wei hiGgCesorcioelyyheke éﬁésemnlfedcmcwmgar%chlfﬂb,utahi ficially
respi r at ed,cwedgpeohy kecdyaddhexyhedycTheept yaroot fycbydogyy; and j ugul ar vein
were catheterized. In control aninmals, the intravenous adm nistration of 1

~g/ kg of ETc%-k:?@@’élJan?ldéﬁ 'H&Ctllﬁéé’f)%rp'b?ﬁﬁé‘ﬁé'd iSAchegs e, fdM‘leﬁHm;Bl?étS for a
relatively é erg;_ogg;_i lglm%oi; o qg%m?&? nj ected i. (1 ny/ kg)

into the i‘an. _For dt rm nation
of the X8 STLEGBRT SHIREEESHEH 1 fﬂ%@&%ﬁg o i SbhaRRRas Sy moatto

ani mal s merb-fé@%a%ww tzhfiﬁ@é%eﬁhﬁltv h%r cohiddspresthids. 15 p.o. testing of
t he m xed ELAR,ardr ENBiaureagphi s2-=hlblbe2 rbdigloorcetigtls wei gh| ng 250-350 g
(Sprague Dy 2¥iicil aovd-ea-f 1abeodtatll,y 2pp prrdicadorbdthythert est subst ances.
80 m nutes Jas@lriudPodds1ani mal s are anesthetized with urethane and the
carotid tery |s cat het'eri zed (for blood pressure rreasurerrent) as well as
the jugular vei nistration.of b| dot el n/e dothelin 1 fter a
st abi | i zat |(6‘n% R r% e%cf’otbf"fefoLﬂe r2 &’ addﬁ‘luﬁ g"fSeﬁL@P%'/ kg) or
ET1 (0.3 ~g‘?’kfd-“°5ﬂﬂﬁf‘°’0’ol trpfKuqpome °1‘%' HPQ%%]r"é’dq“ﬁF?%ﬁﬁenousl y. Bl ood
pressure anh-ﬂi@&rpetlsRH:aﬁe%‘é@@r@é’eeéwyrm}o&ﬁyz-f'f(ﬁ‘tr:a@lwlmﬁt‘fé@xyirhe cl ear
and | ong- | astd,ngtbithbymetbony e Thalges—hils 2caktfil edredhagyt he area under

t he curves (AU4Quorbetndsisl ernpertd hcebet iekygnt agoni stic action of the test
30 substances, the AUC of the substance-treated aninals is conpared with

t he AUC of éh% com ) caﬁnbgell%e Thg ole)] Hn? ‘ﬁchc%r di Py, teq{thg i nvention
su

can be adm d ora r ra cuf aneous! V.t f avenousl Y,
35 int ranu%?ﬁ%a’ SthYh &pBF??:g]H §I_IP§5’P zf‘E‘EEP%]rTE?r‘;PrﬁBﬁ er.

Adni ni st rat?‘ﬁ'f‘?tééii"hf%‘t??dé'chr?‘f*é’d- 8&t 219 ddgh t he nasopharynx using vapors
or spray3% The dose depends on the age, condition and wei ght of the patient
40 and on tdweChyqkkeofyladan iestliatapnor Axaached esuchhes dafdry estamplef active
corrpou][fd |§@§wen1%t E@(,Lgnyﬁ ﬁégrép@,mb.@q nleklg;Ff@‘n_Jgn Y, V\ﬁi %gt i?kt hef
case of or | angd_ K ely an ng/ kg o
body weight int 2 2a§5€5ﬂo?9%ar ent er\gﬁggod{j‘nﬁﬁlbg?%a :lﬁon 1 0FE B 2003
~. s The_novel conpounds can he used as soljds or qU|ds in the customary
phar macet? | aC4 adh¥Ydt FaR i ksh LABERAE, % byanghed aFdfcét 85, {9 eXBEPERY t abl et s,
capsul es, pdwyeyd, bTWYésl—xhgaﬂr-Pe‘GBY’écﬁ-tdel eéthutydp¥dieori es,

sol uti ons, Dinttyerssylcreans or sprays. 5 These are prepared in a custonmary
manner. In this case, the active conpounds can be processed using the

cust omary. REQICIBEAYC 8hn A 1ikahL 5 stsffcﬂédt Chel! Bl Sanble) O S,

t t t t
bert no- gt FREiy BShAN. b TSR, NS g aying

agents, antfTﬁﬁ?ﬁXﬁPEo%Rﬁﬂu)?‘ﬁ??ﬂ%ﬂHrQHP§Y(Qﬁ 1, h—d EpRabgl eshoRy ;. -

Phar mazeut i sche Technol ogi e [ Phar maceuti cal Technol ogy], Thi ene-Verl ag,
Stuttgart, df82l)alkEnglagy dirsbeal i vseax @&nsr&rkmﬁedolatxahrw, FOE Nékdnplegnt ai n
the active é;plrgggg?d g_tb@@narlmymx}f 023 Onde dr2 2909 By, wei ght. 15 Synt hesis
exanpl es anpl e 20 Met

2- hydr oxy- 3, 3-di phenyl - 3- (2 phenyl -[ 1, 3] - di oxol an- 2-yl net hoxy) pr opi onat e

p- Tol uenesul fonic acid (0.50 g, 0.27 mvol) was added with ice-cooling to a
solution of 2-phenyl-[1,3]-di oxol an-2-yl net hanol 25 (1.98 g, 11.0 mmol) and
met hyl 3, 3-di phenyl -2, 3-epoxypropionate (4.71 g, 13.2 nmol; purity
according to HPLC. 719% in anhydrous di chl oronethane (100 m) and the

m xture was stirred at OC for 15 minutes. The resulting solution was washed
wi t h sodi um hydr ogencar bonate sol ution, and the organi c phase was separated
off and 30 drled over nagne5|unfsulfate After filtering off the drying

oy o o -, =



1 0 FEB 2003 20 1H NMR (200 MHz, CDC13): 7.2 - 7.9 ppm (15 H m, 6.2 (2 H,
S br), 551 (2H mM, 3.7 (3 H s), 222 (3 H s). ESI-M5. M = 498 5 [JFeB 2003
fol |l owi ng conpounds were prepared anal ogously: Exanple 5 10

2- (4, 6-D net hyl pyrim di n-2-yl oxy) - 3-' (2- oxo- 2- phenyl et hoxy) - 3, 3di phenyl prop
ionic acid 1H NVMR (200 MHz, CDC13): 778 ppm (2 H, d), 7.2 - 7.7 (13 H m,
6.7 (1 H, @}7C66a3k§ﬂy1‘bxy6):an5b8 Iiheldr 6y, branthed $hcil)as,2£0r (dxamplep S).

ESI - 6 _ —2—y

3-(2- (4 Br orTB ﬁgyr@ﬁ) @g o§oe2t2%$l>}3}/’n %yldfoxg c?fn‘aét?tuyﬁygyrzl ml%l n2-yl oxy) - 3, 3-di ph
enyl propi oni c_acid*_1H NVR (200  MHz, CDCl13): 7.7 ppm (2 d, 7.6 (2 H,
d), 7.2 - FisCenliydthio Ban gezlineay °§)brftan°é’e€15PFh 5‘35' §°I %’fta"}ﬂled) 4.9
(1 H, d),5 e8hyBrido,spthEBthivs: piepyl 860, 30— mxthydleshylthio, butylthio,

3- [ 2- (4- Br ammphieyPropyieKoe] oxgkhdi frbpythox Yo1b 1rret-ay:h@wy1mtdynargd oxy) - 3,
3-di phenyl propi onic acid* 35 1H NNR 200 MHz, CDC13): 7.7 ppm (2 H, d), 7.6

(210 B2 o 0 602 4 i SLariyl o Atc}/, 2110,
527k} B e lghea 525
gy?lt hé& s Gg‘aﬂph"’r'o(r?&ﬁﬁehyql)y S Pﬁ't’é]d d'e?| BER %’n trifl Ul)::ll Eige

et herat d%as used instead of p-tol uenesul fonic aci d for the final acetal
cl eavage. 45-C;-blRokiEaiQyl2¢akxianjiliee8r Bendyknched such as, for

2- hydr oxy- %xhﬁﬁh% m&h&éﬁﬁrm@am&ad@tcmwﬂa S1dppbsey}darephpnAat € 5 Boron

trifluoride_gt (9 Pc@%—%% QMWpngdded to a solution, cooled to
-78C, of 2- hgdroxy I\I—rmetl oxy- I\I—rret‘h;#acet gm de (1 19 g, 10 0 rrrml) and

benzyl 3,-3-di phenyl -2, 3- epoxxpro gate (3.88 g, purity

accor di rﬁ Co~taprEky bopy jbony 13 %tf{)}adl §sl i Bfohﬁqfi‘ﬁéi (?LOQ) m). The

m xt ure wa@-@#??ltfébl-lf-ml t fveeArhuts laytl 9m 3t-RkebutiRevdi adual |y warmed to
-20C, and the reaction was stopped by cautious addition of aqueous sodi um
hydr Ogencatb%gataekwléad 3. 17H6aFabi &ndhis @ubASas\asioedenbhglesodi um

hydr ogencag qk 9l utd A iande£ri edp¥pi dmgResium 15 sulfate. After
filteri ? he gr ylughg genteg{ he §§| gent vvas§r enoved by distillation;

the residual, gg,gg,ac:;' RERNEI TR T AUAPRTR AT
3-[ (et hoxynmet hyl car banoyl ) net hoxy] - 2- (4- met hoxy- 6- net hyl pyri m di n- 2- yl oxy)
- 3, 3- di phemkpimpironiane fr shduredates tvethypbe compounds from which the

2- hydr oxy- Zoppsmidiofmehyfeariandyéan 2z reléaeed (3p3edl e pybirwapi)anat e
(1.35 g,25crude) was treat ed with ice-cooling with potassium carbonate (365

rZTg’rretzhgflferSnEF% SR net Exé?aﬂ_.l_'ng%@im% chntehe release takes placieﬁ
ppady {hoke §Pn831’él th dyegﬁl tes an”g?‘heyn at room

Subsequentl It
t enper at ur & F‘B? tf%e“r’f&ur &9 TH §5enf‘3'<‘t“tﬁ°e‘ V\élgt?:ﬁ*tllﬁ’Fed L9t SAEERItN difi ed
with citri ®faéi¥%nd extracted twice with ether. The combined organic
phases v#s [sic] backwashed with water and dried over magnesi um sul fate.
Af ter distirhki sgmgfundishe &od eARb, the fnAaRrndd6ed) foenBhdiad prepacdt \sas

purified byuEhash q*a:rrogﬁ Aphy, angr Slttﬂzsequexm val Y ghal hd v bh@NoBSholreOMm

et her/ n- he Q a19,0 EitUt caelelyiole bg Examle 10

oo ret hy | py PF %u?t:%af e %[Pgec’a‘t o EO?% ﬁcgmirﬁifg %

3, 4-di rre'{)%&}??ﬁ?%yl'rr?&gﬁéglﬁnaﬁ’r SﬁPﬂ*el‘?“}‘Frtléﬁ‘?‘%)hWGf 6PEPPYS 68 #) was added
at room t esptive rpoynd solrneifenred. benzyl

3-[ (et hoxynmet hyl car banoyl ) - met hoxy] 45

2- (4- met hoxye 61 MRt dAloRY Eh AEKHIN Y21 ¥t &xX W 2hd- shphgnyher opdwiaheidRd nu,
0.38 nmol , ce%b}gﬁ%%‘a&é'g&mttﬁw foiiﬁ"é%e %d@e BEU% %Rxfghyf'ﬁ ofuran (25
¥A

m). Aft r or arti al
Cohver si 9 PRAL- G 78, TPhePeRyFEi f%ﬁ& K6t £6F #

3, 4- di net héﬁy’ﬁh‘éﬁﬁﬁ nﬂ"@ﬁe%?lﬁﬁﬁ%dénﬁﬁ‘éoli%nﬂeﬁ?a%r%t’ﬂ?‘é@‘( @IGOS’MBE‘% added
dropwi se agai mixédheantagbuistsyassswere atkffioed aatf twhehentddx .mi nutes, then the
sol vent waghevgpsiaria@don THE RS clMBowRSs hal2i@rthep gbflefdN)HorAGES afvelsat her

1:2. After wtttteot'lrsg bl %%gbxﬁdcgmtbteeeutm 30k vegtode §%Fg<§rﬁ%e%by

distill he ol y resi was pur|f|e

chronatography e title conpound was obtalned as a foan1(125 ng, 49%
yield with 95% purity according to HPLC). 10 1H NMR (400 MHz, CDCl13): 7.5 -
7.7 ppm(4 H m, 7.4 (2 H d, 7.2 - 7.3 (9H mM, 6.9 (2H d, 6.8 (1 H,
d, 663 (1 H s), 6.2 (1H s), 554(1H d, 50(2H m, 4.7 (1 H d),
3.9(6H s), 3. H s), 223 (3 H s). 15 The conpounds in Table I can
be prepared anal ogously or as described in the general section. Exanple 11
20 Receptor binding data for the compounds |isted bel ow were neasured as in
the blndlng test descrlbed above The results are shown in Table 2. 25
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10 FEB 2003 23 HNHNH OG~~ N pd x~x 0 .. xu-x G U -fx ao ~ n ~:

- U- 0: O= U 30~~~0000000~000~222272222222222~222222222222222~ NU 11 () FEB 200
Nrr,.T.grr,~r NUUUUU UU~i NVUUUUWY N'"'" U NV UNN

o UUL" ~O~O~~~~ci 7~ U-XXON~~X ~~~~~ Lfi ~~dC~~0OUOOU~-00OMJO~-Q00 L~ ~ ~ ~ "~ X X

X ~ X X X xx " x e . ITXX~Xa~XX-BXXxx>,> ~'""ccTTac T T T~c"c~c~ c C
c~sa.cln. ~1h khid ]ﬂe‘ac@:hohl thd latbr k@&d @rohﬁ 19droreQeydanyacyclic

=l lllllllla%%kal{rﬁuwxwgkbmgéﬂ@¥w§10§eé%f;e-grzﬁps are also conceivable,

such as, for example, dimethyl acetal.

5 K]
o o O R’ o 0 R R
RS R A\ N [
5>L§/ + C—C—W—H —> C—C—W—C—C—OH
R G/ '7 6/ '7 '5 ,1
R R R R R° R
11 III _ v
10

Compounds of the formula IV can be obtained in enantiomerically

pure form by starting from enantiomerically pure compounds of the

formula II and reacting them with compounds of the formula III as
15 described in WO 96/11914.

Furthermore, enantiomeric compounds of the formula IV can be
obtained by carrying out a classical resolution with suitable
enantiomerically pure bases using racemic or diastereomeric

20 compounds of the formula IV. Suitable bases of this type are, for
example, 4-chlorophenylethylamine and bases such as are mentioned
in WO 96/11914.

The preparation of compounds of the general formula II was

25 described in WO 96/11914, while compounds of the general formula
I1I are either known or can be synthesized by generally known
methods such as, for example:

30 0 lla" p o'//<‘> R®
6 |

Meo  C—C—W 1.) RMgBY . C—C—W—H*H
> A, 2.) Deprotection ¢/ |,

| 3.) Acetalization R R 111

35 Carboxylic acid derivatives of the general formula IV can then be
reacted with compounds of the general formula V, substances of
the type VI being obtained.

2 |/] 2
40 R C) 0 R® R R
W o+ R 73— c C—W—C—C—0— 'z
— 5/ | | l =
X ; R R’ R° R X ,
R R
v VI

45
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preferably takes place in an inert solvent or diluent with

5 addition of a suitable base, i.e. of a base which brings about a
deprotonation of the intermediate IV, in a temperature range from
room temperature up to the boiling point of the solvent.
Compounds of the type VI with R! = COOH can be obtained directly

10 in this manner if the intermediate IV, in which R! is COOH, 1is
deprotonated using two eguivalents of a suitable base and reacted
with compounds of the general formula V. Here too, the reaction
takes place in an inert solvent and in a temperature range from
room temperature up to the boiling point of the solvent.

15
Examples of such solvents or diluents are aliphatic, alicyclic
and aromatic hydrocarbons, each of which can be optionally
chlorinated, such as, for example, hexane, cyclohexane, petroleum
ether, naphtha, benzene, toluene, xylene, methylene chloride,

20 chloroform, carbon tetrachloride, ethyl chloride and
trichloroethylene, ethers, such as, for example, diisopropyl
ether, dibutyl ether, methyl tert-butyl ether, propylene oxide,
dioxane and tetrahydrofuran, nitriles, such as, for example,
acetonitrile and propionitrile, acid amides, such as, for

25 example, dimethylformamide, dimethylacetamide and
N-methylpyrrolidone, and sulfoxides and sulfones, such as, for
example, dimethyl sulfoxide and sulfolane.

Compounds of the formula V are known, in some cases commercially
30 available or can be prepared in a generally known manner.

The base used can be 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, e.g.

35 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.

40 The compounds according to the invention, in which the
substituents have the meanings indicated under the general
formula I, can finally be prepared by removing the keto
protective group in the compounds of the formula VI. In the case
of the ethylene glycol acetal, this can be carried out by acidic

45 hydrolysis.
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Compounds of the type I can furthermore be synthesized via
10 compounds having the formula VII

0
I
—C—W—H
l1.) Meo  C <|3 g 4 R
N 7 O R R Y—{
15 | R | . | H N\
I1 ~ Meo C—C—W-C- c—o— 'z
N | g | =
2.) v ’|‘ R’ R® R! x—(R3

VII

20
The compounds having the general formula VII can then be reacted
with Grignard reagents to give the compounds of the formula I

R
: i I
. \
25 viI RTMgBr S c—C—W—C—C—0—
| I | =
R’ R R x—<3

R

30 Compounds of the formula I can also be prepared by starting from
the corresponding carboxylic acids, i.e. compounds of the formula
I in which R! is COOH, and first converting these in a customary
manner into an activated form such as an acid halide, an
anhydride or imidazolide and then reacting this with an

35 appropriate hydroxyl compound HOR?., This reaction can be carried
out in the customary solvents and often necessitates the addition
of a base, those mentioned above being suitable. These two steps
can also be simplified, for example, by allowing the carboxylic
acid to act on the hydroxyl compound in the presence of a

40 dehydrating agent such as a carbodiimide.

Moreover, compounds of the formula I can also be prepared by
starting from the salts of the corresponding carboxylic acids,
i.e. from compounds of the formula I in which R! is a group COOM,
45 where M can be an alkali metal cation or the eguivalent of an
alkaline earth metal cation. These salts can be reacted with many
compounds of the formula R%-A, A being a customary nucleofugic
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iodine or aryl- or alkylsulfonyl optionally substituted by
halogen, alkyl or haloalkyl, such as, for example,
toluenesulfonyl and methylsulfonyl or another equivalent leaving
group. Compounds of the formula R%-A having a reactive substituent
A are known or easy to obtain using the general expert knowledge.
This reaction can be carried out in the customary solvents and is
advantageously performed with addition of a base, those mentioned
above being suitable.

In some cases, the use of generally known protective group
techniques is necessary for the preparation of the compounds I
according to the invention. If, for example, R® is to be
4-hydroxyphenyl, the hydroxyl group can first be protected as a
benzyl ether, which is then cleaved at a suitable stage in the
reaction sequence.

Compounds of the formula I in which R! is tetrazole [sic) can be
prepared as described in WO 96/11914.

With respect to the biological action, carboxylic acid
derivatives of the general formula I - both as pure enantiomers
or pure diastereomers or as a mixture thereof - are preferred in
which the substituents have the following meanings:

R? is hydrogen, N(C;-Cs-alkyl)s, C3-Cy4-alkyl, C;-Cy~-alkoxy,
C1-Cs-~alkylthio, C;-Cy~haloalkyl, C;-Cy-haloalkoxy,
hydroxymethyl or CR? is linked to CR!2 as indicated under Z to
give a 5- or 6-membered ring;

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

Z is nitrogen or CR!?, in which R!? is hydrogen, fluorine,
trifluorcmethyl or methyl or CR!?, together with CR2 or CR3,
forms a 5- or 6-membered alkylene or alkenylene ring which
can be substituted by one or two methyl groups, and in which
one methylene group in each case can be replaced by oxygen or
sulfur, such as —CH;-CH;-0-, —CH;-CH;-CH;-0~, —CH=CH-0O—,
~CH=CH—CH,0—, —CH(CH3)—CH(CH3)—0—, —CH=C(CHj3)—0—,
~C(CH3)=C(CH3)—0O— or —C(CH3)=C(CH3)-S;

at least one of the ring members X, Y or Z is nitrogen;
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C;-C4-alkylthio, C;-Cy4-haloalkyl, C;-Cs-haloalkoxy,

hydroxymethyl or CR3 is linked to CR!? linked as indicated

under Z to give a 5- or 6-membered ring;

R4 and R® (which can be identical or different) are:

phenyl or naphthyl, each of which can be mono- to
trisubstituted by halogen, cyano, C;-C4-alkyl,

10 C;-C4-haloalkyl, C;-Cy-alkoxy, phenoxy, Ci;-C4-alkylthio,
NH(C1-C4-alkyl) or N(C;-C4-alkyl), or phenyl, which can be
mono- to trisubstituted by halogen, cyano, C;~Cg-alkyl,
C;-C4-haloalkyl, C;-Cy-alkoxy, C;-Cs-haloalkoxy or
C;-C4-alkylthio; or

15
phenyl or naphthyl, each of which can be bonded to one
another in the ortho-position via a direct bond, a methylene,
ethylene or ethenylene group, an oxygen or sulfur atom or an
50,-, NH— or N—alkyl-group;

20

Cs~C¢-cycloalkyl;

R6 C3-Cg~cycloalkyl, where these radicals [sic]) in each case can
be mono- to trisubstituted by: halogen, C,-Cy-alkoxy,

25 C;~C4-alkyl, C;-Cy-alkylthio, C;-C;-haloalkoxy,
C1-Cs-alkoxycarbonyl or phenyl, which can be mono- to
trisubstituted by halogen, C,-C,;-alkyl, C;-C4-haloalkyl,
C1-C4-alkoxy, Ci-Cs-haloalkoxy or C;-Cz-alkylthio;

30 phenyl or naphthyl, each of which can be mono- to
trisubstituted by halogen, R!}5, cyano, hydroxyl, C;-C;-alkyl,
C1-C4-haloalkyl, C;-Cs-alkylcarbonyl, C;-Csz-alkoxycarbonyl,
C;-C4-alkoxy, C;-C,-haloalkoxy, phenoxy, C;-Cs-alkylthio,
NH(C;-C4-alkyl), N(Cp-Cy-alkyl),, dioxomethylene,

35 dioxoethylene or phenyl, which can be mono- to trisubstituted
by halogen, cyano, C;-Cs-alkyl, C;-Cy-haloalkyl, C;-Cy-alkoxy,
C1-C4-haloalkoxy or C;~-Cs-alkylthio;

a five- or six-membered heteroaromatic, comprising one to

40 three nitrogen atoms and/or a sulfur or oxygen atom which can
carry one or two halogen atoms and/or one or two of the
following radicals: C;-C4-alkyl, C;-C;~alkoxy,
trifluoromethoxy, C;-C4-alkylthio, phenyl or phenoxy, where
the phenyl radicals for their part can carry one to five

45 halogen atoms and/or one to three of the following radicals:
C;-C4-alkyl, C;-Cy-alkoxy and/or C;-Cs-alkylthio;
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CON(C;-Cy4-alkyl),;
0w is sulfur or oxygen.

Particularly preferred compounds of the formula I - both as pure
enantiomers or pure diastereomers or as a mixture thereof - are
those in which the substituents have the following meanings:
15
R? is trifluoromethyl, C;-Cgz-alkyl, C;~Cy-alkoxy,
C;~C4~alkylthio, or CR? is linked to CR!? as indicated under 2
to give a 5- or 6-membered ring;

20 X is nitrogen or methine;

Y is nitrogen or methine;

z is nitrogen or CR!2, in which R1Z is hydrogen, fluorine or
25 methyl or CR12, together with CR? or CR3, forms a 5- or

6-membered alkylene or alkenylene ring, in which one
methylene group in each case can be replaced by oxygen or
sulfur, such as -CH,~CH;-S—, —CH=CH-O—, —CH,-CH;-S5- [sic);

30 at least one of the ring members X, Y or Z is nitrogen;

R3 is trifluoromethyl, C;-Cy-alkyl, C;-Cyz-alkoxy, C;-Cs-alkylthio
or CR? is linked to CR!? as indicated under 2 to give a 5- or
6-membered ring;

35
R4 and R> (which can be identical or different) are:

phenyl or naphthyl, each of which can be mono- to
trisubstituted by halogen, C;-C;-alkyl, C;-Cs-alkoxy, phenoxy

40 or phenyl, which can be mono- to trisubstituted by halogen,
C1-C4-alkyl or Cy-C4-alkoxy; or

phenyl or naphthyl, which can be bonded to cne another in the
ortho~position by a direct bond, a methylene, ethylene or
45 ethenylene group or an $S0; group;
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R6 is cyclohexyl which can be mono- to trisubstituted by
C;-C4-alkoxy, C;-C4-alkyl, halogen or phenyl, which can be

N
ai Ove CH N
I N

ZOZ

mono- to trisubstituted by halogen, C;-C;-alkyl, C,-Cs~alkoxy;

phenyl or naphthyl, which in each case can be mono- to
trisubstituted by halogen, R15, C;-Cs;-alkyl, C;-Cy-haloalkyl,
acetyl, C;-C4-alkoxycarbonyl, C;-Cy;-alkoxy, phenoxy,
C;~C4-alkylthio, dioxomethylene, dioxoethylene or phenyl,

which can be mono- to trisubstituted by halogen, C;-C;-alkyl,

C1~C4-alkoxy, or C;-Cy-alkylthio;

R7 and R® (which can be identical or different) are:
hydrogen, C;-C4-alkyl;

R15 is methoxy or ethoxy, each of which carries one of the
following radicals: hydroxyl, carboxyl, carboxamide or
CON(C;-C4-alkyl)z;

W is sulfur or oxygen.

The compounds of the present invention offer a novel therapeutic

potential for the treatment of hypertension, pulmonary high blood

pressure, myocardial infarct, angina pectoris, arrhythmia,
acute/chronic kidney failure, chronic cardiac insufficiency,
renal insufficiency, cerebral vasospasms, cerebral ischemia,
subarachnoid hemorrhages, migraine, asthma, atherosclerosis,
endotoxic shock, endotoxin-induced organ failure, intravascular
coagulation, restenosis after angioplasty and bypass operations,
benign prostate hyperplasia, ischemic kidney failure or
hypertension and kidney failure or hypertension caused by
intoxication, metastasis and growth of mesenchymal tumors,
contrast agent-induced kidney failure, pancreatitis and
gastrointestinal ulcers.

The invention further relates to combinations of endothelin
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
inhibitors are preferred.

Cl1z-Cl1Z-CNCFA d |
N

O
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15
The invention further relates to combinations of endothelin
receptor antagonists of the formula I and beta-blockers.

The invention further relates to combinations cf endothelin
5 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). Such

10 substances are, for example, antibodies directed against VEGF or
specific binding proteins or alternatively low molecular weight
substances which can specifically inhibit VEGF release or
receptor binding.

15 The abovementioned combinations can be administered
simultaneously or sequentially. They can be employed both in a
single pharmaceutical formulation or alternatively in separate
formulations. The administration form can also be different, for
example the endothelin receptor antagonists can be administered

20 orally and VEGF inhibitors can be administered parenterally.

These combination preparations are especially suitable for the
treatment and prevention of hypertension and its sequelae, and
for the treatment of cardiac insufficiency.

25
The invention further relates to a structural fragment of the
formula
o R° R®
30 e | H
R—C—~C-W—C—C—0
I I |
R’ R° R’

in which the radicals R!, R4, R5, R6, R7, R® and W have the

35 abovementioned meaning.
Such structural fragments are suitable as structural constituents
of endothelin receptor antagonists, in particular of mixed
endothelin receptor antagonists.

40 The invention further relates to endothelin receptor antagonists
consisting of a structural fragment of the formula

8 P R?
O R R
T | H Y—\(
cC—C—w—C—C—o0— 2
45 | | ! =
R7 Rs R1 X s

R
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The good action of the compounds can be shown in the following
experiments:

Receptor binding studies

10
Cloned human ETp or ETp receptor-expressing CHO cells were
employed for binding studies.

Membrane preparation

15
The ET, or ETy receptor-expressing CHO cells were proliferated in
DMEM NUT MIX Fj;; medium (Gibco, No. 21331-020) with 10% fetal calf
serum (PAA Laboratories GmbH, Linz, No. Al5-022), 1 mM glutamine
(Gibco No. 25030-024), 100 U/ml of penicillin and 100 pug/ml of

20 streptomycin (Gibco, Sigma No. P-0781). After 48 hours, the cells
were washed with PBS and incubated at 37°C for 5 minutes with
0.05% trypsin-containing PBS. The mixture was then neutralized
with medium and the cells were collected by centrifugation at
300 x g.

25
For the membrane preparation, the cells were adjusted to a
concentration of 108 cells/ml of buffer (50 mM tris-HCL [sic)
buffer, pH 7.4) and then disintegrated by means of ultrasound
(Branson Sonifier 250, 40-70 seconds/constant output 20).

30
Binding tests

For the ET, and ETs receptor binding tests, the membranes were
suspended in incubation buffer (50 mM tris HC1l, pH 7.4 with 5 mM

35 MnCl,;, 40 pg/ml of bacitracin and 0.2% BSA) in a concentration of
50 ug of protein per test batch and incubated at 25°C with 25 pM
of [125I]-ET; (ETp receptor test) or 25 pM [125I]}-ET3 (ETg
receptor test) in the presence and absence of test substance. The
nonspecific binding was determined with 10-7 M ET;. After 30 min,

40 the free and the bound radioligand was [sic] separated by
filtration through GF/B glass fiber filters (Whatman, England) on
a Skatron cell sampler (Skatron, Lier, Norway) and the filters
were washed with ice-cold tris HCl buffer, pH 7.4 containing 0.2%
BSA. The radioactivity collected on the filters was quantified

45 using a Packard 2200 CA liquid scintillation counter.
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Testing of the ET antagonists in vivo:

Male SD rats weighing 250-300 g were anesthetized with
amobarbital, artificially respirated, vagotomized and pithed. The
carotid artery and jugular vein were catheterized.

In control animals, the intravenous administration of 1 pg/kg of
ET1l leads to a distinct blood pressure increase, which lasts for
a relatively long period.

The test compounds were injected i.v. (1 mg/kg) into the test
animals 30 min before ET1 administration. For determination of
the ET-antagonistic properties, the blood pressure changes in the
test animals were compared with those in the control animals.

p.o. testing of the mixed ETp and ETp antagonists:

Male normotonic rats weighing 250~350 g (Sprague Dawley, Janvier)
are orally pretreated with the test substances. 80 minutes later,
the animals are anesthetized with urethane and the carotid artery
is catheterized (for blood pressure measurement) as well as the
jugular vein (administration of big endothelin/endothelin 1).

After a stabilization phase, big endothelin (20 ug/kg, admin. vol.
0.5 ml/kg) or ET1 (0.3 ug/kg, admin. vol. 0.5 ml/kg) is
administered intravenously. Blood pressure and heart rate are
recorded continuously for 30 minutes. The clear and long-lasting
blood pressure changes are calculated as the area under the curve
(AUC). For determination of the antagonistic action of the test
substances, the AUC of the substance-treated animals is compared
with the AUC of the control animals.

The compounds according to the invention can be administered
orally or parenterally (subcutaneously, intravenously,
intramuscularly, intraperitoneally) in a customary manner.
Administration can also be carried out through the nasopharynx
using vapors or sprays.

The dose depends on the age, condition and weight of the patient
and on the type of administration. As a rule, the daily dose of
active compound is between approximately 0.5 and 50 mg/kg of body
weight in the case of oral administration and between
approximately 0.1 and 10 mg/kg of body weight in the case of
parenteral administration.

1~HI1i i li HHHI2HII 11 1t HHHHHIIi HHHHH
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The novel compounds can be used as solids or liquids in the
customary pharmaceutical administration forms, e.g. as tablets,
film-coated tablets, capsules, powders, granules, sugar-coated
tablets, suppositories, solutions, ointments, creams or sprays.
These are prepared in a customary manner. In this case, the
active compounds can be processed using the customary
pharmaceutical auxiliaries such as tablet binders, fillers,
preservatives, tablet disintegrants, flow~regulating agents,
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
release-delaying agents, antioxidants and/or propellants (cf. H.
Sucker et al.: Pharmazeutische Technologie [Pharmaceutical
Technology], Thieme—Verlag, Stuttgart, 1991). The administration
forms thus obtained normally contain the active compound in an
amount from 0.1 to 90% by weight.

Synthesis examples
Example 1

Methyl 2-hydroxy-3,3-diphenyl-3-(2-phenyl-[1,3]-dioxolan-2-yl-
methoxy)propionate

p~-Toluenesulfonic acid (0.50 g, 0.27 mmol) was added with
ice-cooling to a solution of 2-phenyl-[1l,3]-dioxolan-2-ylmethanol
(1.98 g, 11.0 mmol) and methyl 3,3-diphenyl-2,3-epoxypropionate
(4.71 g, 13.2 mmol; purity according to HPLC: 71%) in anhydrous
dichloromethane (100 ml) and the mixture was stirred at 0°C for 15
minutes. The resulting solution was washed with sodium hydrogen-
carbonate solution, and the organic phase was separated off and
dried over magnesium sulfate. After filtering off the drying
agent, the solvent was removed by distillation; the residual
crude oil (4.70 g) was reacted further without further
purification.

Example 2

2-Hydroxy-3, 3-diphenyl-3-(2-phenyl-[1,3]-dioxolan~2-ylmethoxy)-
propionic acid

Methyl 2-hydroxy-3-(2-phenyl)-[1,3)~dioxolan-2-yl-methoxy)-
3,3-diphenyl propionate (4.60 g, crude) was dissolved in
dioxane/water 2:1 (45 ml) and treated with sodium hydroxide

(300 mg, 7.50 mmol). The mixture was warmed to 40°C and stirred
for one hour. For work-up, it was diluted with water (150 ml) and
extracted twice with ethyl acetate. The agueous phase was
acidified with citric acid and extracted twice with ethyl
acetate. The extracts obtained from the acidification were dried
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reacted further without further purification.
5 Example 3

2-(4-Methoxy-6-methylpyrimidin-2-yloxy)-3,3-diphenyl-3-(2~phenyl-
[1,3]-dioxolan-2-ylmethoxy)propionic acid -

10 50% strength sodium hydride (240 mg, 5.00 mmol) was added in 3
portions in the course of 3 minutes to a solution of 2-hydroxy-
3-(2-phenyl-[1,3]~-dioxolan-2-ylmethoxy)-3,3-diphenylpropionic
acid (1.00 g, 1.62 mmol at 68% purity according to HPLC) in
anhydrous DMF (15 ml). The mixture was stirred for 5 minutes and

15 2-methanesulfonyl-4,6-dimethylpyrimidine (421 mg, 2.00 mmol) were
then added in portions. The mixture was stirred at room
temperature for 16 hours. For work-up, the contents of the flask
were poured onto ice water, then acidified with citric acid and
extracted twice with ether. The organic extracts were dried over

20 magnesium sulfate and the solvent was removed by distillation.
1.75 g of an oil remained, which was further purified by flash
chromatography and subsequent crystallization from
ether/n-hexane. The title compound was obtained as a colorless
solid (750 mg, 85% yield).

25
lH-NMR (200 MHz, CDCli): 7.5 — 7.7 ppm (2 H, m), 7.2 — 7.4 (13 H,
m), 6.3 (1 H, s), 6.2 (1 H, s), 4.2 — 4.4 (2 H, m), 4.1 (1 B, d),
3.9 (3 H, s), 3.8—4.0 (2 H, m), 3.6 (1 H, d), 2.4 (3 H,s).

30 Example 4

2-(4-Methoxy-6-methylpyrimidin-2-yloxy)-3~(2-oxo-2-phenylethoxy)-
3,3-diphenylpropionic acid

35 p-Toluenesulfonic acid (50 mg) was added to a solution of
2-(4-methoxy-6-methylpyrimidin-2-yloxy)-3-(2-phenyl-[1,3]-
dioxolan-2-ylmethoxy) -3, 3-diphenylpropionic acid (600 mg,

1.11 mmol) in dioxane/water 1:1 (20 ml) and the resulting mixture
was stirred at 80°C for 2 hours. After cooling, the mixture was

40 diluted with water and it was extracted twice with ether. The
combined organic phases were dried over magnesium sulfate and the
solvent was removed by distillation. The residue (550 mg) which
remained was purified by crystallization from ether/n-hexane,
subsequent flash chromatography and crystallization from

45 ether/n-hexane again. The title compound was obtained as a
crystalline solid (163 mg, 30% yield).
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Example 6

20
3-[2-(4-Bromophenyl)-2-oxoethoxy]-2-(4,6~dimethylpyrimidin-
2-yloxy)-3,3-diphenylpropionic acid*

1H-NMR (200 MHz, CDCli): 7.7 ppm (2 H, d), 7.6 (2 H, d), 7.2 — 7.5
25 (10 H, m), 6.7 (1 H, s), 6.2 (1 H, s), 5.1 (1 H, d), 4.9 (1 H,
d), 2.3 (6 H, s).

ESI-MS: M™ = 560
30 Example 7

3-[2-(4~-Bromophenyl)-2-oxoethoxy]-2-(4-methoxy-6-methylpyrimidin-
2-yloxy)-3,3-diphenylpropionic acid*

35 lH-NMR (200 MHz, CDCl3): 7.7 ppm (2 H, d), 7.6 (2 H, d), 7.2 — 7.5
(10 H, m), 6.2 (1 H, s), 6.0 (1 H, s), 5.2 (1 H, d), 4.9 (1 H,
dy, 3.7 (3 H, s), 2.2 (3 H, s).

ESI-MS: M* = 576

40
* In the synthesis of 4-bromophenyl-substituted derivatives,
boron trifluoride etherate was used instead of p-toluenesulfonic
acid for the final acetal cleavage.

45
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Benzyl 2-hydroxy-3-[(methoxymethylcarbamoyl)methoxy]-
3,3-diphenylpropionate

Boron trifluoride etherate (0.10 ml) was slowly added to a
solution, cooled to -78°C, of 2-hydroxy-N-methoxy-N-methyl-
acetamide (1.1%9 g, 10.0 mmeol) and benzyl 3,3-diphenyl-2,3-epoxy-
propionate (3.88 g, 11.0 mmol; purity according to HPLC: 94%) in

10 anhydrous dichloromethane (100 ml). The mixture was stirred for
two hours and in this time gradually warmed to -20°C, and the
reaction was stopped by cautious addition of aqueous sodium
hydrogencarbonate solution. The organic phase was washed with
sodium hydrogencarbonate solution and dried over magnesium

15 sulfate. After filtering off the drying agent, the solvent was
removed by distillation; the residual crude oil (5.50 g) was
reacted further without further purification.

Example 9

20
Benzyl 3-[ (methoxymethylcarbamoyl)methoxy}-2-(4-methoxy~6-methyl-
pyrimidin~2-yloxy)-3,3-diphenylpropionate

A solution of benzyl 2-hydroxy-3-[(methoxymethylcarbamoyl)-

25 methoxy]-3,3-diphenylpropionate (1.35 g, crude) was treated with
ice-coeling with potassium carbonate (365 mg, 2.64 mmol) and,
after 10 minutes, with Z-methanesulfonyl-4-methoxy-6-methyl-
pyrimidine (320 mg, 1.45 mmol). Subseguently, it was stirred at
0°C for 30 minutes and then at room temperature for 16 hours. The

30 mixture was diluted with water, acidified with citric acid and
extracted twice with ether. The combined organic phases was [sic)
backwashed with water and dried over magnesium sulfate. After
distilling off the solvent, a foam (1.60 g) remained, which was
purified by flash chromatography and subsequent crystallization

35 from ether/n-hexane; 650 mg of the title compound were obtained.

Example 10

Benzyl 3-[2-(3,4-dimethoxyphenyl)~2-oxoethoxy]-2-(4-methoxy-
40 6-methylpyrimidin-2-yloxy)-3,3-~diphenylpropionate

A l-molar solution of 3,4-dimethoxyphenylmagnesium bromide in
tetrahydrofuran (0.60 ml) was added at room temperature to a
solution of benzyl 3-[(methoxymethylcarbamoyl)-methoxy]-

45 2-(4-methoxy-6-methylpyrimidin-2-yloxy)-3,3-diphenylpropionate
(250 mg, 0.38 mmol, purity according to HPLC: 86%) in anhydrous
tetrahydrofuran (25 ml). After stirring for 10 minutes, only
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the oily residue (400 mg) was purified by flash chromatography.
The title compound was obtained as a foam (125 mg, 49% yield with
95% purity according to HPLC).

10
1H-NMR (400 MHz, CDCli3): 7.5 - 7.7 ppm (4 H, m), 7.4 (2 H, d), 7.2
~ 7.3 (9H, m), 6.9 (2 H, d), 6.8 (1 H, d), 6.3 (1 H, s), 6.2 (1
H, s), 5.4 (1 &, d), 5.0 (2 H, m), 4.7 (1 H, d), 3.9 (6 H, s),
3.7 (3 H, s), 2.3 (3 H, s).

15
The compounds in Table I can be prepared analogously or as
described in the general section.

Example 11

20
Receptor binding data for the compounds listed below were
measured as in the binding test described above.

The results are shown in Table 2.
25
Table 2

Receptor binding data (Ki values)

30 Compound ETp, [nM] ETp [nM]
Example 4 10 114
Example 5 31 119
35 Example 6 18 168
Example 7 13 106
I-10 1.7 20
I-114 1.3 21
40

45
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109% & ()-s 9810% & ()- 9714%%'%: ()-[1y1a96 & () ¥ m0% & ()- 10&n|[; - 5
JF10% & ()-4 110% & () R%pA0% &W-CLas80E¢ ~ Z10% & ()-° ,I0% & ()-" _?-5
,F109% & ()-4F10% & ()-4F10% &« ) - AF1O% & () - AREOOS & () -4F10% & ()-4_?-5

, F109% & %-4F10%‘ & ()-4F10% & () - 4F10%% () - 4F10%°& ()-4F10% & ()-43_?-5
k<t3S s £40% & ()-4F10% & ()-4F10% & () - 4dD-5

k<t 3F109% & ()-4F109% & ()-4F10% & ()-4F10% & ()-4F10% & ()-4F10% & ()-4_?-5
k<t F109% & () - 4AFRGE&LHS - SHEERUE 8o 1Y s 4RVRIT L (§o14r09s &neanisgs6%s & ()-4_?-5
k<t F109% & ()-4F10% & ()- 4F10% & ()- 4F10% & ()- 4F109% & ()- 4F10% & () - 4xX8_?-
5 kF1098 & () - 4Rh0%3& (Lt $EAOND gflsﬁlzl%ta?%rgup?' S

KF1096 & %%-4F10%‘&' ()-4F1096 & () - 4F109% & () - 4F109% & ()- 4F10% & ()-4 _?-5
KF109% & (- 4F10% & ()- 4F10% & ()- 4F1Q96 & ()- 4F109% & ()- 4F10% & () - 4sW

F109% & () - 4F10% & () - 4F10% & () - 4k<t §S s

F109% & () - 4t T409% &F10% & () - 4F109% & €)—&F109% & () - 4F10% & () - 4F10% & () - 4F1
0% & ()-4F10% & () - 4! " #$9%8k 0309 &F10% & () - 4F10% & () - 4F10% & () - 4F10% & ()
- 4F109% & () - AF10P4ickink) - 4F1096 & () - 4& ) *+, X< KF10% & () - 4F10% & () - 4k<t 3S s
F10% & (}p4F10% & ()-4,-./37:<I L, 10F10% & ()- 4F10% & () - 4F10% & () - 4F10% &
()-4F109% & () - AF109% & (;)- 9% & ()< PARCOERK OB10F10% & () - 4F109% & () - 4F10
9% & ()-4F10% & 1)) - ﬁ%@g%);@#)l%rtlb’g/d‘ﬁﬁ(%ﬁ EFlO%‘ & () - 4FG KM T4kO310F10% & () -
AF10% & () - 4F10% & () - 4k<t 3S s , , _

MOQTVX[ _?310FF10% &YGrogenookhe Cptaen idf & lh?ﬁ’o%?&a% -Whe fRk&oT) o Pfows &
() - 4[] _aceg_?310FF1a%e&ipy - eirmiomet ) -S4 BOPRES{91logieedd ¥ ¥9lesmbdes & () - 4F10
% & ()-48bkm3_?310k<adScsammonium ion;

F109% & () - 4F10% & () - 4F109% & () - 4nopqr st ut X<10KF109% & () - 4F10% & () - 4F10% &

B () AF10% & () - STV CT e ot '-'C%Eig?’lg"ly@f%iyﬁ*efﬁé@%ﬁ?ﬁ%@%&lg
() - 4F109% & ()-4F10f%%&‘f§ -y(iFﬁ’féoo%/’%)Mlﬁi %% ?‘"?‘3 4F1%)%A))'g ! )-E %x@@t XF109% & ()
- 4F10% & () - 4F10% & WOFF4E 693878 () - 4k<t 3S s

PT8F109% 3%10% & () - 4&F10% & () - 4&F10% & () - 4F10% & () - 4F10% & ()- 4F10% & ()
- 4F10% & () - 4ppIBF10%-2enbese (hetsgraxmmagic) vk 33 &inkedVEGY/RE () - 4F10% &
() - 4F10% & () - 4F1098t&ofkn dab@pTFL0% & () - 4F10% & () - 4F109% & () - 4F10% & ()
-4k<t3S s

t TAF10%F10% & (31 AR1Q%&p() - 4F10% & () - 4F109% & () - 4F10% & () - 4F10% & () - 4F1
096 & () - 41 TAF10%F1006°8 (- AF10% & ()- AF10% & ()- AF10% & () - 4F10% & () - 4F10%
"& ()-4F1096 & () - 4x\ @TF10% & () - 4F10% & (Qy 4F10% & ()-4F10% & () - 4k<t 3S s
PT8F109% &F10% & () - 4&F10% & () - 4&F10% & (§H AF10% & () - 4F10% & () - 4F10% & ()
- 4F10% & () - 4ppT8FL0% &F10% &' {3 04EH)Y5-&" §+RERF1096 & () - 4F10% & () - 4F10% &
' ()-4F10% & () - 4F109% & () - 4xX8ppT8F1096 &F10% & () - 4F109% & () - 4F10% & () - 4k<
t3S s

_C8F10% g5F10% & ()i fRHA%h & (Jarf BLAUME dne 4E1088 & (h- 4Rd0P8:& (), 4519%’ & ()-
2dD8BF109 &FF10% & () - 4E109% & ().- AE1096 & 3)-4Flg%' % () 4% %')'8’4' (Y-4F10% & ()
- 4x\ @DF10% & () - 4FT00E {3’94 Pt ()4 uk<fys Lsicl ¥ an 18

C;~Cy-alkyl, Ci3-Cg-cycloalkyl, C3;-Cg-alkenyl, C;3-Cg-alkynyl
or optionally substituted phenyl;
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F10% & () - AkOBF10%-10% & ()-4F10% & ()-4F10% & () -4F10% & ()-4F10% & () - 4F1

0% & ()-4F10% & () - 4t X3F10%-10% & () - 4FF10% & ()-4F10% & ()-4F10% & (1)0 FEBLAN)

W& ()-4F10% & () -4F10% & () - 4x\ @XF10% & ()-4F10% & () -4F10% & () -4F10% &

()-4k<t3S s

PT8F10% &F109% & () - 4&F10% & () - 4&F1093& () - 4&F10% & () - 4F10% & () - 4F10% & (

)-4F10% & ()-4d) a radical

t pT8F10% &F10% & () - 4&F10% & () - 4&F1098 & () - 4F10% & () - 4F10% & () - 4F10% &' (

) -4F10% & () - 4t T4t pT8F10%-10% & () - 4F1p% & () - 4F10% & () - 4k<t3S s

CCBF10%-1F10% & () - 4F10% & () - AF10M & §~RYF10% & () - 4F10% & () - 4F10% & () -

4'# ) +_?8F10%-F10% & ()-4F10% & () - lz1F Hos & ()-4F10% & () - 4F10% & () - 4F10% &
'() -4+, - xX8_?8F10%-10% & ()-4F10% & () -4k<t3S s

FlO% & ()-42468: <> iRSFADSHF OV 8 «( ) - 4F10% & () - 4F10% & () - 4F10% & () - 4F10% &
"()-4F10% & () -4>@DFH)_?8F10%-10% & () - 4F10% & () - 4F10°/'o' & ()-4F10% & () - 4F

109 & () -4F10% & ()c L%‘@B’?E '%%Eé éEich{ & (C)‘Sf tlﬁ

F109% & () - 4F10% & ().- %c<§° $2 4R 6w &

) - ar10% k& () - 4F10% f]div/gg5 at?p& d}ﬁg/% @% N oo & () - at1008
& ()-4F1¥¥% & () - 4Ff@ 4&@‘%3‘1’%% 7r4q: fhpgst vgK+FF109% & () - 4F1
0% & ()-4F10% & () - 4F10% & () - AF10% & () - 4F10%& () - 4F10% & () - 4vwyz| }| LOFF
10% & () - AF10% & ( phéFDIbwi ilch- 451088 %n@) 14 FhOMtataed 1096 & () - 4F10% & () -
47| LOFFk<t 3S s

F10% & () - 4109 () 4E30 f F Fklﬁ;ig% é; AEAI @)g) AF10% & () - 4F10

vh B

% & ()-4F10% & 47 0% 4( F109%
& () ()4( F{%% & (§)4§ 65}3 %QFAI‘O &808%&%&4%8() (
F10% & () - 4F109 %Ffél%f%y '0) CAr%’ﬁP éz( uﬁzl }%%%‘Y(' -4F109% & () - 4F10%

"& ()-4F10% & () - 4K1604-8al$aforYu PR, @:)—Mmédqylilt b9% &Y )CRAF:&s)%u&k(esl YFE109% & (
) - 4F10% & () - AF10%cR1{ Jas4 EOUW R € DAEGOIBR giyedh @t XELOUh&NOrefFLOE R’ () - 4k
<t3S s
F109% & (3g 4F10% & () 41 PFIQY &r(he s & () - AF10% & ()-4F10% & () - 4F10% &
()-4F10% & () - AF109% & ()-4_?F10% & () - 4AF10% & ()-4F10% & ()-4F10% & () - 4F10
% & ()-4F10% & ()-4F10% & () -4S7_?2F10% F10% & () - 4k<t3S s
F10% & () - 4F10% & (- BpT VOE1BEE RS- 4F10% & () - 4F10% & () - 4F10% & () - 4F
1098 & () -4F109% & () - 4F10% & () 4] PAF109610% & () - 4F10% & ()-4F10% & () -4F10
% & ()-4F10% &%) - 4F109880qen- HF1084%8' {9 -whd\c® R}? is hydrogen or C;~C4-alkyl
| F10% & 29 - 4F10% &'dr) cAR10% g2 {Herd it BR? or CR3, forms a 5- or 6-membered
F10% & () - 4t X<F10%a&k{f&98/66¥ GLx 4 {0he& rl hg AMLQYW &ah) pd HRYb&ally 4F10% & ()
CARLON & () - AFL0% &uble RRIAI0UE (FIA00H s,@%@ figke xﬁléﬁ;ll,ﬁé%é 8 F10% & (

4(F10% & () - 4( F10%% 4 2 i 1810
?4F§LO% &0 0 (Zlk<'§ 35 o O {dsé (c 8 réﬁlaced@y oxygen, & (A5 6 & ()

pPOFlOFl:%%) & () - 4FI®‘M&'°(4)'ahlf>1b% & ()-4&F10% & ()-4F109% & () - 4F10% & () - 4F1
0% & () -
t pPOF10F10% & (RP- 4RBOMYEr¢dens Fheds &yY),- FELORWEECHICARLBYE & () - 4F10% & () - 4F1
0% & () - 4xX< pFl0%NgClycAaledl & ( hadbdélf &1(0,~AEROY) & CL4ARKEDHL S

| P4109%6 &F109% & () - %&E@,,Q%_;gy,(gl 4510340_3913514@10%&9514@@% & ()-4F10% & () - 4
F10% & () -4

" #$UpT810% &F10% & )C44F%8/%§0 4B OE RN 300 gf@ ;gﬂ 0% & (
)-4F10% % () - 49%& (AR PYS ARG R ?) 4PT05%

F109% & () - 4+, -/ 0245 LOF10F10% & () - 4F10% & () - 4F10% & () 4F10%& ()- 4F10% &
'()-4F10% & () -RF1G9H8RY )(v437D; can be identical or different) are:
<>?CcGOF10F10% & (FlO% & ()-4F10% & ()-4F10% & () - 4F10% & () AF10% & () - 4F10
W& ()- 47ABDE7CGOF 13 Sha hth each of which is option

F109% & ()g 4F10% & %l Ail 3)%39% G B PO TOR <t SFIRGE 8 () Y4F10% & () - 4F1
0% & () - 2F10% & () AP AF10% & () - ACCQRTWY cCOF10Fk<t F10% & () - 4F10%
& ()-4F10% & ()-4F10% & () - 4F10% & () - 4( F10% & ()-4[\]"_ $Ck<t 3S s

F109% & () - 4F10% & (PheRFior @aphthy ooghdch) eze Zeopfgikt e FEOGNELNSE 4R10% & ()
- 4F10% & () - 4F10% &he) onEH®WOR'1E) o A0 8ifgctsBLAY & (Detbyiegef vcC, F10% F10
% & ()-4F10% & () - 4kh9%ese Or éEﬂ;e%l&er(e) 'gﬂ'Eﬂ-@%a& Okydéd B8 &ufl Fudvamdn obl, F10
% & ()-4F10% & () - @Flgg@&b@ 4F Qa@ (1; F10% & ()-4F10% & () - 4F10% & () - 4h
L, F10% & () - 4F10% % 4F1 ’8 004 & éogpt%low 8 (Lo dEL0% & () - 4F10% &
() - 4x\ <hL, F10F10% Z’ﬁiﬁ% AR3FLY gubstitute

0S7FF10% & () - 4F109 & () 4F10%& ()-4F10% & () - 4sF10%& ()-4F10% & () - 4F10%
"& () - 4pPOF10% & () - 4F10% & () - 4F10% & () - 4F10% & () - 4F10% & () - 4F10% & () -
4F10% & () - 43pPOk<t 3S s

F109% & () - 4F10% & () - 4F10% & () - 4dDOk<t 3F109% & () - 4F10% & () - 4F10% & () - 4F1
0% & ()-4F10% & () - 4F10% & ()-4_?0k<t F10% & () - 4F10% & () - 4F10% & () - 4F10%
& ()-4F109 & () - 4F10% & ()-4_?0k<t F10% & () - 4F10% & () - 4F10% & () - 4F10% & (
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F109% & () - 4F10% & () - 4AMOPRTVXcCF10% F10F10% & () - 4F10% & () - 4F10% & () - 4F10
% & ()-4F10% & ()-4F10% & ()-4XZ\ " bd_?F10% FF10% & () - 4F10% & () - 4FL0%E 82003

) - 4F10% & () - 4F10% & () - 4F10% & () - 4df hj k3_?F10%k<t 3S s

F1096 & () - 4F109 & () - 4F109 & () - 4kl nopar SpTBFLOY%FL0% & () - 4FL0% & () - 4F10%
"& ()-4F109 & ()-4F10% & ()-4F109 & ()-4FR1096 & () - 4st uvwxyzt X<FLO%F109% & (

) - 4F10% & () - 4F10% & () - 4F10% & () - 4F109%°& () - 4F10% & () - 4F10% & () - 4z{|}~\
@t XF10% & () - 4F109%,&

F109% & () - 4F10% & ‘Sz&(P%t@iﬁﬁb%%’82‘?‘&16%&“(“}0‘%]10% & ()-4F10% & () - 4F10% & ()
-4F10% & ()-4F10% & () - 4F10% & () -4l L, FF10% & ()-4F10% & ()-4F10% & () - 4F10
% & ()-4F10% & () - 4F Pooyyker mpplAlEd. 00k 1§ YRHeBaNy|sEbsHRIEd00s & () - 4F109% & () - 4k<t 3
Ss

(F109% & () - 4_?, FFF1094ige-(or sidF1@ME@d hyted MO08HRLqnpriding 09¢ @'tirye MEALs & () - 4F10
% & ()-A4cG+FF10% & () - 4F10% & () - 4F10% & () - 4F10% & () - 4F10% & () - 4F10% & (
) - 4F10% &' () - 4sW ¢ G+FF 1 Qfoh{d % dion( &) sultr 1) Y y@erf dtortkasti 3Hich can be optionally

F109% & ()-4 ?+FF10F10% & () - 4F10% & () - 4F10% & ()-4F10% & ()-4F10% & () - 4F1
0% & ()-4 _?2+FF10F1Q¥sBiufelr 4F1096 & () - 4F10% & () - 4F109% & () - 4F10% & () - 4F10%
"& ()-4S8+?+F10"F10% & ()-4k<t3S s F10% & ()-4F10% & () - 4f FF10" F10%

510% & () - P; 510% & P 510% & ()-P10" 10" ?FF10"F;
5109 & 8 P: 5109 & %% i‘%g&;ﬂ gf’“(‘%’3 %”g%ggﬁgﬁf %m) a“gw% & 8 P;

5109 & () - P#*/ 04cOFF107 F: 510§étlg_ﬂIf P; 510% & ()-P;510% & ()-P; 510% & () - P;
510% & ()-P; 510% & (JYPIEBRECEETY F; 510% & ()-P; 510% & () - P, 510% & () - P;
5109 & ()- P 510% & () - P:.5109% & () - PABGLQV| \ <CFF10":; 510% & () - P; 510% & () - P;
510% & () - P; 510% & "% B or QXYEeRG+ | . 265Vdq_?FF10": 510% & () - P; 510% & () - P:
510% & ()-P; 510% & () - P; 510%& ()-P;510% & ()-P_?FF10": 510% & () - P:

210% & ) - P12510% &A(%h'aﬁnﬁ&gléhl réphraﬁ’o@éo@ 1&n§ at ]Bst%@%l&)x( Jic B;ld? derikidive
5109 & () - P; 510% & () - P 510% & () -P: 510% & () - P; 510% & &()-P
5109 & () - P*_?FF10725dlamegingaim:151 004 & () - P: 5109 & () - P; 510%& ()-P;
5109% & ()-P; 510% & () - P*-. 26: >CCFF10 - 5109 & () - P 510%& ()-P; 510% & ()-P;
510% & () - P; 510% & 1{) P, 5100/ -P>gDFG7c:FF10 a}% &6*1 . 265;
510% & () - P;3510% & C‘Pesfltb%a& °e‘yh°Ff‘° 169V Es)2s ey BEFPOYE | Xa:
S10% & (). Pl 2PR1O R &*‘6-“f%“%“@’i?%%“f‘f“”ﬁ”@f?%f‘> ‘b siow e ()-p

0 & ; 0 - P, 0 - P, 0 - P 0 - P
5109 & ()-P;510% & ()-P_?FF10" G{; 510% & ()-P; 5109% & () - P; 510% & () - P;
31006 & ()- P 10968 (1B ol0% E Cr b 00 & () h GO o aon e (1

0 & 0 0 0 (} :
5109 & () - P; 510% & %‘;‘d"ﬁ“" &Wﬁpﬁf%‘g‘taﬁnﬁ 5006 & () - P; 5109 & ()- P $5|\ <CFF10" G
510% & ()-P;510% & ()-P; 510% & () - P510%&()-P
| Xaj " &6*1 . 2655J[ ~acg, 7FF1 109 0% & () - P;
51006 & 65210% & (B8 tB&a& O(yﬂ%éﬁd&w éﬁiﬂgéeglrb A lfff'(%i 510% & () - P:
5109% & L 5109 & frpdveriGLEHhs (r-1R; BABOMIEST (sedsbs|in Which O4i<GH BAGUEES eyel;
5109% & ,510%&(§ -P: 5109 & ()-P; 510% & () - P; 5109% & () - P{[; ?FF10" G
5109% & 510% & (FUP: 510% & ()- PG | Xaj " &6*! . 265; 510% & () - P_?FF10" G
5109% & 510% & () - P510%&() P, 510% & ()-P; 510% & () - P;
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) Perov e Gl U Sefr e R bt Sl potfalibach,
510% & ()- P: 510% & l(esterresfgmgxs,wbc(d)prda&n%emﬁmﬁig@bmmaﬁe&u(e) acRcRhOMLE () P;
0 0 0) 0
2%8(;2 g 2%8‘;6 0 & l%ginepg fgﬂf!gq,;p%cbﬁl ‘%’%’%goﬁeﬁg‘% %ropge ﬁ&perp—l-asm 9 pleétgt%(c)aécer
51096 & () - PGHVRV | \ <CFF10" G 510% & () - P, 5109 & () - P; 5109 & () - P
510% & () - Xaj " §6%1 265\ af k
5106 & () P 51006 & {PBrETBURL SR Gttty Gbsbine el i
S10% & () - P: 5109 & 4)oinGLI0tsE ( InFarSOBHELT he ROTZOB e Pn IFFAOLE
10% & 109% P;
218&; 3 EL5NODQ(ES‘L§JLA>‘)FF#’1%L% %&/é%@%@#%&%@% 3% %0/& ()-P;510% & () -P;
510% & ()- P 5109% & () - PUNZ] _ac_?FF10" G 510% & () P 510% & ()- P, 510% & () - P:
510% & ()- P 510% & ()-P; 5109 & () - Pcegj ort _?FF10" G 510% & () - P: 510% & () - P:
510% & ()-P: 510% & ()-P:510% & () - P; 510% & () - Pt vz~ ?FF10" G 510% & () - P:
510% & ()- P 510% & ()-P: 510% & ()-P: 510% & ()- P: 510% & () - P_?FF10" G
510% & 510% & P; 510% & P; 510% & P; 510% & P;
510% & 3 CCFFL0" G()510%& 0- P()Slo%& 0- P()Slo%& 0- P()Slo%& ()-P:
510% & ()-P; 510% & ()-P_?FF10"G 510% & ()-P: 510% & () - P; 510% & () - P:
510% & ()- P 510% & ()- P, 510% & ()-P 2?FF10" G 510% & ()- P; 510% & () - P;
510% & ()-P: 510% & ()-P. 510% & ()-P; 510% & ()- PW ?FF10" G 510% & () - PQ
| Xaj " &6*1 . 265; 510% & ()-P; 510% & ()-P; 510% & ()-P , <GSW ?FF10" G
51006 & () - P; 510% & () - P; 510% & () - P; 510% & () - P; 510% & () - P;
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YOES") b02. 5f F10[ 9
>#q410% 9& () - q4109% 9& () - q410% 9& () - g410% 9& () - q410% 9& () - 10[ 910
gq 4 9& ()-9410% 9& () -q410% 9& () - q410% 9& () - q410% 9& () - 10] ﬁ%ft'ﬁ]zﬂna

q410% 9& () - G410% 9& () - G410% 9& () - G410% 9& () - G410% 9& () - G410% 9& () - _7F
321[18)%{18?9()& Q410% Q8= () £ pkPUAES (JF QZ&EO%&&:J@ 1§410% 9&' () - q410% 9& () -
q4109% 9& () - q410% 9& () - 410% %& Q q41q1% 9&' ()-q410% 9& ()-q410% 9& () - ?2NZ

]é\é%g;{slagz[ E) q410% 9& () - q41a%—@&—c)—u4-m|:>/@—93:1—)—mmo% 9& () - qA¥0% 9& ()- _?F
q410% 9& () - 4410% 9& () - q410% 9& (‘) q416% 98‘ () q410% 9& () q410% 9& () - &6<
?F10[ 9 ch the radic

q410% 9& () - q4%0%n%§g£)1%%%&88a£ )cl‘l‘ii'no% 9§§ Qm%ﬁk@&ia%@é ([)slgi”Po@ o) - <AF

JNRW ?F10[ 9

q410% 9&; U%) g4 TOTIEELS - Y FOTPERETI GREEREOR: 1922922685 D=: () - 9410% 9& () -Wa
|l o ?F1699

81410% 9&' ()%.qAT0N 88k (E (R IBMROELLIL FABOBEOE (D tHel06F10Ra( ) - g410% 9&' () - OSW
2F10[ 9

&IO% 9[&' ()-q410% 9& () - q410% 9&| ()! q410qq‘9& () q410% 9& ()-q410% 9& () - _?F

10[ 9

q4[100/<[ 98 () - q410% 9& () - q410%@§‘(? qﬂmﬁv&%—&ﬁ/{ 9& ()-q410% 9& ()- CF

10[ 9

q4[10% 9& ()-q410% 9& () - q410% 9& () q410% 0& () q4109% 9& ()-q410% 9& () - _?F

10[ 9 in which the radicals R!, R4, R5, R®, R7, R® and W have the

q410% 9&' () - 94 T4nQ&g6 ) 1 BRI )c1gA h0Y] 98s (9 sa4L0U AR chngd1OM4r&of) - _7F

10[9 an endothelin rece tor antagonist.

q410% 98, ¢ ) - q410% 9& () - G410% 9& () - q410% 9& () - q410% 9& () - q410% 9& () -
2F10[ 9

q410%[ 0& ()1%a1w 982 (5t q"ﬂf&%"ﬁ&“ﬁl §E2E8509% t&&lé%’@“éa() q410% 9& () -
& ; ?F10[ 9 q4109% 9&' () - 4109 9&' () -

(5" % - { 24q410% 9& () - q410% 9&'d ) r%, 28>GH 2F10[ 9

q410% 9& () - q4109 9& () - A41QUI0&! () - 4410% K (3_(2 I(M 9&' ()-q4109% 9&' () - HVS
X]jv_?Fl1ggd Ty tTETETETTRETT

q4(1)([);/<[ 9&' ()-q410% 9& () - q410% 9&g) - q41,kmi& () - qKIt{\éLQ& ()-q410% 9&' ()-v_?
F1

q410% 98 () - a410%,9&. () ; 410% 98 ()-,0410%,3& () - 44109 9&, (); a410% 98, () - _7F

10[ 9 the ra , Y and
q410% 9& () - q4lmeg&he)mmwg&nﬂ@c}ﬂow%}%1)m d4199/<[@&t€ycau&@b/<[ 9&' () -
# ’>F10[930 constituent in an endothelin receptor antagonist.

q4109% 9& ()-q410% 9& ()-q410% 9& () - q410% 9& () - q410% 9& () - q410% 9& () - #&,
59<?_7?F10[9%11. A com ound of the formula VIa

q410% 9& () - q4109% 9& () - q410% 9& () - q410% 9& () - q410% 9& () - q410% 9& () - ?BE
MOTW ?F10[ 9

q410% 9&'6%)—q410% 9& () - qzﬂl@%‘g& ()- q410% 9& () -q419%4 9& () - q410% 9& ()-W _
aei m ?F1079

q410% 9& () - q410% 9& () - qLPl\O% 9& () qnlo% 9& ()!qz\ﬁo% 9&' ()-0410% 9& ()-mu
y} ?Flo0[9 = €-C—-W—C—C—

q410% 9&' ()-q410% 9& () - 4@% 9@ () q&ﬂ()oélg& ()xcra(m% 9& ()-0q410% 9& ()-7?F
10[ 9G]

5" o - { 2494109 9& 4109 0% 9& 410% 9 aTG 10[ 96109109109
@) 1000840, - @y oTmel Fe Sesibal ) kg B9, 4278 101

| 1090& () - q410w§&2( )‘\ayf 4y MEROEIP m%l&a‘e?d i £dedR J()anngibma B}

F1098& ()- 1098%e( the3follBMERg( heaniryad| [ TG 10[ 9G 9109%B8& () - L3109B& () -
LI 1098& ()- 1098& ()- 9 109%4& ()- 9 10% 8f& ()-(A|[: TG 10[ 9G 9$1098& () -

OL#10% && () - & Mlgr@&ll@ §hlchlg%§8bé )J.de%tlga@gbx( )d'lfferent are;

f @OY%& 1 [: TG A0[9G .. 2" 109 6) - &

(: 10988 %%’ Lo- 109 %)‘ a]Lkzl boa ()%C’QE%L'JHOW%/&& formg 48 e i’%yle“e

3(, 1098& ()- 10810F0PTORY bORR JF)99¢ SHHETERR (FRT N %11%}2&05“‘0& Lewesk ()-9
10%€68&' ()-g - 1098& Ky cpegtoofaiy Jethyll (HHBEPE) - 10%3& ()-/19%|[:vU410 s
1098& ()- & 109B& ()- O0&L "1098& ()-g & "10%R& ()-g &AL0YB& () -

0&8S"10% & ()-9?7~pCz| [: vU410 y/ 109B& ()- 0& "109%& ()- 0& "109%B& ()-

L& 1098 ()- & #1098& ()-X  1098& ()-vU410 9nlO%e&' () -

"1 1098& ()-104104104 0& 5" 109%4& ()- & 5" 109B& ()- &1109B& ()-)"+|[:vU410
910%6& ()- F10%8& ()- 10%B& ()-  10%B& ()- 109%B& ()- " 10%& ()-
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