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, e3eE9E6D" gk % £341AY 200t aozoi aesm Yd Novel heterocyclically 10 MAY 2002
substituted /cfr oxycarboxylic acid derivati mwu\ ﬂrepar ation_and use

'as endot helia receptor antagonists 5 The presmmm\ n relates to novel
carboxylic acid derivatives, their preparation anggsise. 10 Endothelia is a
pepti de constructed from 21 am no acids, which is synthesized and rel eased

by vascul ar endot helium Endothelia exists in three isoforns, ET-1, ET-2

and ET-3. |movee hotdrauydyitexly subRdothedd a-r9drokycasinniyynat asidne or all

| sof ornms of d%&u.miaf&ésa thRdPt heldadiSon M Qe UBSERANSJIIG! QbcapithNas a 15

strong effecnt% 0{‘) vascul ar tone. It is known that this vasoconstrlctlon
is caused &°brhdi I ng of endothelia to its receptor (Nature, _(1988y,
411- 415; FEBS Letters, ?~ (1988), 440-444 and Bi ochem Bi ophys. Res.
Comun., ~4 Th(elﬁ88éent86&v8ﬁﬁon Ak latesets atbvall 2hppoxplid elcedse of

endot heI I 2 GRYIGat fvdASkhBYr VESepHrak i6ANARRGIdeQN i N peripheral, renal and
cerebral blood vessels, which can lead to di seases. As reported in the

literature, endothelia is involved in a nunber of diseases. These incl ude:
hyper t ensjmm,ndacuebiW@car geptidenfcomst rugtedidizamy 2 R saminse aicéAsi orhich is
Raynaud' s ssytthe®]zeatatdr ablyHsas bys rascsldleadobral im pERGbBhELin
hypertrophy exakbsr s Gleesh Sofasid)merand ﬁmta%aer:@a@cefn the Yobrouialg Med.

Bi ol ogy ~ (13 Q)"'éfiotﬁl ow%rrﬁggi o e(éﬁ%?h j%%ggﬁmé\‘aégre -

(1990), 114,

(1993). 173%" %Eﬁf’dﬁ a8 H?]f@szl')s 233 eng rvefé’can%? Nt ure ~,
(1993), 78D Styongpeifest] pn thg dfasiculay tqupys)t A23hn°‘ear¥é’é(¢ RBi®arch 56
(1996), 663 vasaronstistiionnds Icaysegdoby, tielHinddng| efisendopdhedhnotdhaltisa
receptor subleyppsor Hatamd, EI2 r (io@s!) or 1136 Sha¥EBA! Leytaaant 2Bee abByGr i bed

in the liter@abusgs (Ned Witcheh 1 Vphy §30Reé\|atd&rﬁlun“‘84ﬂ9@@h8[)73@é8 -875).

Accordi ngly, substances which inhibit the binding of endothelia to one or
bot h receptors shoul d ant agoni ze physi ol ogi cal effects of endothelia and

t her ef or 2b&nggedsed srarbnornal zdleassof teridothrlohj causest at haspimsent

i nvention t aapealatiecandatbedn ain eeeppheralt agnalsasd Werebrhl nblided t he ETA
and/ or the EHgseeseRitlch 4an-1edd ldd bhibbaddd .l Ialsl kbpbitdd lilnl khel TTTITTTI
*GD0002* qg%@éﬁ@w 2nolh M 20022061 haY & f QUALREDATo£ i Se0L £C vt
achi eved by ereroc r? ica n%/lsu stituted e % ogga '1C acl d
derivati ves *8FFRE’ FRERICS SRZH R RTR- R BRARY | 10 R
bei ng tet?sai’glpérB‘Fn%lctjﬁ"oﬁﬁyﬁf‘I‘d 15 FYNEremGH F8E SRIAL SVEFRSBASI B owf HiPKfeani ngs:
20 a) a radibeal IR osteEee hRBeTEromydr atkeroadiereals orasdsthmanand kerndstateal |
t he cati on cefanaaral kalViaseudar tMedwetBdblogy ghyi9ologi 2@t | .t alnerdd e or gani c
anmoni um i omssuehaasort Qi a1y 3L, Gheal, kivhara Risymy 0994 e 132, ~Q0i #HG1.0b;,

C3- CB- cycl ogjehyy! (1593l kybs, (ﬂ*zﬂﬁ?gn%; Midd.CR 83D 953 \SUBS b Uﬁ@gﬁxr%\‘l one
& G hal iy fﬁr%e‘fllgx’o ol rig%&% S It&gthg E &%9? s
ani no, NH(C 1) a)éﬂ cat A‘%)? y2; A %3 3Lege Fk%?ﬁﬁar&?’ 12 9C9e5)al kynyl

group, it béﬁﬁg B@)‘é‘éﬂ%l"@dﬂﬁi-n? hesd 9950up244)or their part to carry one to
five hal ogen

At least two endothelin receptor subtypes, ET, and ETy receptors,
have at present been described in the literature (Nature 348
(1990), 730, Nature 348 (1990), 732). Accordingly, substances
which inhibit the binding of endothelin to one or both receptors
should antagonize physiological effects of endothelin and

therefore be useful pharmaceuticals.
40

35

It is an object of the present invention to provide endothelin
receptor antagonists which bind to the ET, and/or the ETp
receptor.
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35 at ons; %ogﬁhggggher more be a phenyl radical which can carry onel fcMAY 2002
five hal ogen ons and/or one to three of the follow ng radicals: vitro,
-cyano, Cl-C4-al kyl, Ci1-C4-hal oal kyl, hydroxyl, 40 Cl1_C4_al koxy, nercapto,
Cl- C4-al kyl thio, am no, NH(Cl-C4-al kyl), N(Cl-C4-alkyl)2. 45 0050/ 48572 1
~ MAY 2002 3 b) a 5-nenbered heteroaroffatic |inked via a nitrogen_atom
such as pyr¥el|Rave sppagdothat thaPdabiRsH isr achiewes Ay, bRRPEPCYHT @AYy one
or two hal ogerstattored orhyhmxycarhoxyllicCacabkger bratdvesopft e Erroglal koxy
groups. 5c¢) agroupiol! )k - O- ( CH2 )p S R6 Z5 Wiere k can assune the
values O, 1 or 2, p the values 1, 2, 3-or 4 and R6 is Cl-C4-al kyl,

C3- C8-cyc%oal kyl, C3-C8-al kggyl , C3-C8-al kynyl or phenyl, which can be
nmono- to Trisubstituted by:Thal ggen, 20 ¥idtyo, cyano, Cl-C4-alkyl,

hydroxyl, Cl-C4-al koxy, Ci- ke bhi-e e no, NH(C1l-C9-al kyl),

N(Cl- C4-al kyl )2, mercapto. d,) & (radica=28 O-N SR~ 30 H O where R~ is:
35 C1-4-al kyl, C3- Ce-§l ken?ﬁ, R 8- al kynyl 134 C3-CB-cycloal kyl, it being
possi ble for these radicals to carry a Cl-C4-al koxy, Cl-C4-al kylthio and/or
a phenyl j;padi cal as nentioned under c); 40 Cl_CA4-hal oal kyl or phenyl, which
can be subsRi theting betrasslieopsda WP c). The ot her substituents have the
follow ng neanings: 45 A is NR8RO, azido, ORI 0, SR10~ or Cl-C4-alkyl.

0050/ 48572 1 D MAY 2002 4 X is oxygen, sulfur, CR11 or NRl~; with the
proviso that if X = CRl11, then Y = oxygen or sulfur or NR14. Y is oxygen,
sul fur, CR13 or NR14; with the proviso that if Y = 5 oxygen or sulfur or
NR14, thes X = CR11l. R2 and RE<®Rhich can be identical or different): 10
are phenyl or naphthyl, which can be substituted by one or nore of the

foll ow ng radi cals: _halpge vitro, ' .hydroxyl, nercapto, Cl-C4-alkyl,
Cz- C4- al ken‘f’ﬁ?re(:zﬁ-s&f’aﬁg%n%l,lo&yg)ﬂ%%‘ﬁor}%skyl , Cl-4-al koxy, phenoxy,

Cl- C4- hal oal koxy, Cl-C4-al kylthio, am no, NH(Cl-C4-al kyl), N(Cl-C4-alkyl)?2
or 15 phenyh; whi€ddizan brs "emereors pekysubstituted, e.g. nono- to

trisubsti2zouted, by hal ogen, vitro, cyano, Cl-C4-alkyl, Cl-C4-hal oal kyl,

Cl- C4- al koxy, C1-CQ hal oal koxy or Cl-C4-al kylthio;_ or )
hydrogen, the cation of an alkali metal, the cation of an

alkaline earth metal, a physiologically tolerable organic
ammonium ion such as tertiary C;-Cs-alkylammonium or the

ammonium ion;
25 !

C;-Cg-cycloalkyl, C;-Cg-alkyl, CHy-phenyl, which can be
substituted by one or more of the following radicals:
halogen, nitro, cyano, C;-C4-alkyl, C:-Csz-haloalkyl, hydroxyl,

30 C,-Cs4-alkoxy, mercapto, C;-Cz-alkylthio, amino,
NH(C;-C4-alkyl), N(C;=-C4-alkyl),:;

a Cj3-Cg-alkenyl or a C;3-Cg-alkynyl group, it being possible for
these groups for their part to carry one to five halogen
35 atoms;

R5 can furthermore be a phenyl radical which can carry one to
five halogen atoms and/or one to three of the following
radieals: nitro, cyano, C;-Cs-alkyl, C;-Cs-haloalkyl, hydroxyl,
C,-Cs;~alkoxy, mercapto, C;~Cs-alkylthio, amino,

NH(C;-C4~alkyl), N(C;-Cy-alkyl),.

40

45



20 phenyl orpgsdYalgeyls which are connected to one another in the 18 MAY 2002
ortho-position via a direct bond, a nethylene, ethylene or ethenyl ene
‘group, an oxygen or sulfur atomor an SO2, NH or N(Cl-C4-al kyl) group; 25
C5- C6-cycloal kyl, it being possible for, these radicals in each case to be
nono- or pol ysubstituted by: hal ogen, ﬁ’ydrox |, mercapto, carboxyl, vitro,
cyano, Cl-C®al WPT”@W—%F‘EE?":’Q‘P?I@@- é;?ﬁ/lv}aci- trggegxgrom, such
Cl- C4- al kyl t hi 0 25CRYTRI¥Al 0 BYK8%9LY 130 iR4dapel R Pr( hAileEc kel MairHean cal or
di fferent): arechydyogpen orhatogealodeh @4eomsé kaxy on€lof4tval@atkalikyl or

C3- C6- al kenyl oxypneCor Garalck ya 0Xyxy Grdupsal Kyl t hio, 35

G - Ca- al ky carbonyl, C1-C4-al koxycarbonyl, hydroxyl, NH2, NH(C1l-C4-al kyl),
N(Cl- C4-al kyl )2 Cl-C4-al kyl, CzZ-C4-al kenyl, C2-C4-al kynyl, it being

possi bl e for)t hés@re@Rli cal s to be substituted by hal ogen, hydroxyl, 40

mer capt o, carboxyl, cyano; or CR4, together with CR11, fornms a 5- or

6- menbered al kyl ene or al kenyl ene ring which can be unsubstituted or
substituted, and in which in each casgfne or more nmet hyl ene groups can be
45 repl acgd by oxygen, sulfur, -NH or {NKC1- C4-al kyl ). 0050/ 48S72 5 1 ~
MAY 2002 R8 is hydrogen, _Cl-C8-&al kyl . (3- CB8zal kenyl or C3-Cg-al kynyl,

Cl- C5- al kyl carbonyl, it being &30 Pble Tor these radicals in each case to
be nono- or pol ysubstituted by: hal ogen, hydroxyl, nercapto, carboxyl,
nitro, am no, cyano, 5 Cl-C4-al koxy, C3-C6-al kenyl oxy, C3-C6-al kynyl oxy,
Cl- C4-al kyl t hi o, Cl1-C4-hal oal koxy, Cl1-C4-al koxycarbonyl,

C3- CB- al Ky car b¥R§F &I kydan REgere dhe viagres {q A1-o942a RyHhe values 1, 2, 3
C3- CB-cycl oal kylr fphanb®f ds phenyl, it being possible for the aryl

radi cal s nentioned for their part to be nono- or 10 pol ysubstituted, e.g.

nono- to trisubstifuted,., by, hal oge roxyl rcapto,, carb | ,. nitro,
cyano, Cl-C4-al T,"&%’&_’- %&T%"ﬂcgﬁ??agyﬂm-ééﬁ%g&e@%@&?h 'BQ?M,oram no,
NH( C1- C4- al ky| ) PRRRCL GhighkGRE be oDy tortrisubstirRyed Yy, hedogeeny| or
napht hyl ,20hi chniihreactyas@s eCoeh-bbkplubdydroxeld Bi-6nelbexymre of the

fol I ow ng radi calsc,-bakyyiio, naiing, AEACQ-CPadkexy|, am no, Cl-C4-al kyl,
Cl- C4- hal oal kyl N(E’\i%-‘&‘laikiip , meteggedal oal koxy, phenoxy, Cl-C4-alkylthio,
NH( C1- C4- al kyl ), Cl- C4-al kyl) 2, di oxonet hyl ene or 20 di oxoet hyl ene;
C3-CB-cycl oal kyl ,» it being possible for these radicals in each case to be
nmono- or poldsulstpdigald by: hal ogen, hydroxyl, 25 nercapto, carboxyl,
nitro, cyzzino, Cl- 4-al kyl, CzZ-C4-al kenyl, C2-C4-al kynyl, Cil-C4-al koxy,

Cl- C4-al kyl t hi o, Cl-C4-hal oal koxy; or R8, together with R9, fornms a
C3-Cr7-al kyl ene chain closed to give a ring, which can be nono- or

pol ysubstituted by 30 Cl-C4-al kyl, ||C1- C4- al kyl t hi o, Cl-C4-al koxy,

Cl- C4- hal oal kyl, Cl- C4- hal oalkgxy, gandgrn which an al kyl ene group can be
repl aced fy oxygen or sul fur, Huchjas -(CH2)4-, -(CHz)s-, -(CHZ)6-.

-(CH2) 7-. -(CH2)2-~-(CH2)2-. -(CH2})2-S-(CH2)2-. 35 R9 is hydrogen,
Cl-C4-al kyl; or RO is as indicated under R8 Iinked with R8 to give a ring.
40 Rio i s hydrogen, Cl-Ce-alkyl, C3-CB-al kenyl or C3-CB-al kynyl, it being
possible for these radicals in each case to be nono- or pol ysubstituted by:
hal ogen, hydroxyheraeR’cafto, carboxyl, nitro, amino, cyano, Cl-C4-alkoxy,
C3- C6- al ksyl oxy, C3-C6-al kynyl oxy, Cl-C4-al kylthio, Cl-Cg-hal oal koxy, 45

Cl- C4- al koxycar bonyl - Ce=al. k nyl al k boxapi de .
CONH( C1- C4- al kyE)1 IE/"CEN%%J. %ﬂ%&ﬁf&&’c&%ﬁéﬁ%’,’gﬁh & CIFROR Ry, 1t

N( C1- C4- al kyl ) 2Pe&89 c%‘?ﬁ}a -al RY| SHaE EPBATIIONY GRTREt 2roaFyiat @k¥ch i s
five- or six-nefbefeglkylthio pRY/ ox 3 RHEHYL 4B8FiCad @snpensianpdonaded ¢ hr ee
nitrogen atons and/.or a sulfur or oxygen atom phenoxy or phenyl, it being
possi bl e 400r all & ical iponed, .fr i.r 0 nono- or
pol ysubsti t ut ed%lgc.r"?a%%o@t %ﬂ?ﬁ%‘b@‘s’t %ﬁ%@f%?%gﬁ%&%}f%ﬂf%r oxyl,
mercapt o, car bo@§PEIRSY 8798LaRd: C1- C4-al kyl, Cl- C4-al kyl carboxyl, R19,
Cl- C4- hal oal kyl, Cl1-C4-al koxy, Cl1-C4-hal oal koxy, am no, NH(Cl-C4-al kyl),

N( C1- CA- al ktheZot e b s@h t fdntd raVKY LS 51100 iRBenvdn Ygghapht hyl , which in
each case can be substituted by one-of nore of the follow ng radicals:

hal ogen, 48 tro, cyano, hydroxyl, amino, Cl-C4-alkyl, Cl-C4-haloal kyl,

Cl- C4- al koxy, CEsCHRIFEN oazidnry ORpheP&EY orCEit-alkyd + hi o, NH( Cl- C4-al kyl),
N( Cl- C4- al kyl ) 2, di oxonet hyl ene or di oxoet hyl ene;



15 C3-CB-cydgy /572 t being possible for these radicals in each cadeltMAY 2002
be nono- to trisubstituted by: hal ogen, hydroxyl, nercapto, carboxyl,

‘nitro, cyano, Cl-C4-al kyl, C2-C4-al kenyl, 20 CzZ- C4- al kynyl, Cl-C4-al koxy,

Cl- C4-al kyl thi o, Cl-C4- hal oal koxy R12 i s hydr ogen, C1- C9- al kyI' or NRI 2,
together with CR4, forms a 5- or 6- e ed alk | ene or al kenyl ene_rjng

whi ch can be& noré. OF¥IeRi sHLEF u?%ld 8y W etk phe BRAVISP \ﬁl)g‘la?fhlfnxeach

25 case one or @R'E menyﬁeﬂ@@mpgrca%lﬁé‘ PépNBb‘ed by oxygen or sul fur.

R13 is hydrogen, hal ogen Cl- C4-al kyl , CZ-C4-al kenyl, it being possible for

these radicg) s t.0 be s stl t h
Cl- CQ al kyd . aJ R15 alr% ?g uﬂ%“&i &9(13 gﬁlo%a?b é’&hﬂgfoﬁrwg&q%gtaﬁﬁﬁ ene or
C4- C7- al kenyl ené’chHSPn°EI%’sJ§(‘j‘rt 8rgl?’3/e a lf“?‘hd‘g =t 6R vvhl ch is fused a phenyl
ring which can be nono- to trisubstituted by hal ogen, Cl-C4-al kyl,

Cl- C4-al kyl tgi O:anglRm(évﬁ'lllﬁ(ﬁx)éanq;é Frehnelieal kyt .ai¢keEdnbpl 0al koxy, hydroxyl,
car boxyl, am no is Cl al kyl, Cl-C4-al kylthio, Cl-C4-alkoxy,

whi ch can carry one of the follow ng radi cal s: hydr oxyl , carboxyl,

Cl- C4- al kpxycar Faey bheayi g, nRpheiyIGA-wiiilep| Fan M@P@&tétmq Dy eaebexani de
or CON(Cl- C4- al drk2of 4bhe v ilolvingv ngiidallsni halsywengppiyrdereayaned in the
following text: y d%onﬁ/M&Q%tQO@{.é&i?&yl aazﬁ4k§iuer{p&t at cha.m&ynyl
exa”p: e, i |t hi urg, éoqxa‘ir&algfia 1'-Hma ?ér{?& Eh é(or |
exanmpl e, calciu n anpl e,
cycl opropyl, cy ‘g}]rﬁyi'é ﬁf‘ r, %SF&F fie ?Jéiyl(?(tyg é:]ﬂt' k’blr

cycl ooctyis 10 Mlha‘r’mt}(ﬂancaﬁ PRNQ- PEaPOLYSURSAAEHERD, Brh ASNOF oFO
exanpl e, fl uor onstilspbstdtdtador bpehdidgen,r niknor orpanioy| €1-C4-alkyl,

chl or odi f | uor onet,hgl-hadbaikyr,ofc, voy-amedky,) c,tci-chloawxamiyhpk, 1-fl uoroet hyl,
Z-fluoroethyl, % 2cd aﬁ.k%@f@f& Ny, 2,2,2-trifluoroethyl,

2-chl oro-2, 2- dlfluoroet 15 2. 2- dlchloro 2- quoroethyI

2,2,2-tri chl or oet hyl or pentafl uoroethyl; Cl-C4-hal oal koxy can be linear
or br anch2@l, sugheayl évrnaptaiyle, whiidh monenmmd tpri bheannhbeloxy, the
chl or odi f | uor onasttmsypotilorf Wiar aedixeet, bdnd; da flathiydehdpxethylene or

1,1, 2, 2-tetraf | yaeel Fﬂ@ﬂé/ roud, 2ahl biyded 88t B@X$ur atom or an SO, NH or
2-chloro-1,1, 2-t | fI q%, ?x% -f1 uor oet hoxy or pentafl uoroet hoxy;
Cl- CQ al kyl can Il‘hear 0 ranched, such as, for exanple, 25 nethyl,

ethyl, 1- &opyl , 2 propyl, 2-nethyl-2-propyl, 2- met hyl - 1- propyl, 1-butyl or

2- but yI CA- dskepydycaalbel) i itedeiog bossidied fosucheses rafibcakxampleach 30
et henyl, 1- prOpQ:rks% ¥b, b@-reReBr 3pylysubsriepesd oy ha2ogek hHydtoryopenyl ,
%OPUte)e(QBrerl gr ehby B¥ko, Qza:gé%x@hkym/{i&a%y'aﬁJ 'é‘leér-ai.rkg'?r a@{«J@ﬁdalk%lh?'i as,
2-butyn-4 C%(, all%gg P dr111 %‘é E'1llkﬁe ran%g l(’:I ° hshax%%?ﬁ%)ggrml e,

met hoxy, % hoxy, propoxy, 1-nmethyl et hoxy, but oxy, 1- rret hyI gr opoxy,
2- met hyl propoixy and Rll1-@infehhybetbwxyiendc&B-d6-ddlfkengmtopey can be |inear or
branched, such as, for exanple, allyloxy, 2-buten-1-yloxy or

3- but en- 2- yl oxy;
are hydrogen, halogen, C;-Cs-alkoxy, C;-C;-haloalkoxy,

C;-C¢-alkenyloxy, Ci3;-Cg-alkynyloxy, C;-Cs-alkylthio,
35 C,~-Cs4-alkylcarbonyl, C;-Cs-alkoxycarbonyl, hydroxyl, NHj,
NH(C;-C4-alkyl), N(C;-Cys-alkyl),

C,-C4-alkyl, C,-C;-alkenyl, C,-C4-alkynyl, it being possible
for .these radicals to be substituted by halogen, hydroxyl,
40 mercapto, carboxyl, cyano;

or CR4, together with CR!, forms a 5- or 6-membered alkylene
or alkenylene ring which can be unsubstituted or substituted,
and in which in each case one or more methylene groups can be

45 replaced by oxygen, sulfur, -NH or -N(C;-Cs-alkyl).



45 C3- C6- al lpyuy Qes72an be linear or branched, such as, for exanple,( (

2- propyn- 1-yl oxy, 2-7%3t yn-1-yl oxy or 3-butyn-2-yl oxy; 0050/ 48572 ~1 o] MAY 1z
'zo0z 8 Cl-C4-alkylthio can be |inear or branched, such as, for exanple,

met hylthi o, ethylthio, propylthio, 1- hylethylthio but yl t hi o,

1rrethy|pro lthio met hyl propyl t Iet yl thi o;

Cl- C4- al kyl rbdﬁ hyéﬁ Vicho]=] IcllT'f%BaFuéYhi'brcénEhéékegﬁ asC3" "OFS‘E

acetyl, ethyl caﬁbtﬁwPlbyl%rrhﬁ@lech? RSAS; Peﬁsalﬁhlfl%xyéaﬂ"?)o?ﬁﬂlcé‘éﬁ be

| i near or brancladh samé tas pef mond-0 cex @opysubsteitviedc by badmdogen,

et hoxycar bonyl , hg}dpégppxm@&fcageyl , cdrtx@ROXyLardoRmling] dydnd,oxycar bonyl ;

C3- C8- al kyg car bgnyéa y&xfa% |1Qgﬂ{,l¢9,[y br@@@g@kﬁﬁi&xyz oxoprop-1-yl,

3- oxobut - 1-yl or, *3-%x branched
such as, for exallrp 4'39%1£@f' dl ET "B ncak%xﬁé C’r' ‘he }J}S% }I’%g
hal ogen is, for CexcarpiEylganhemy élk%Jm (Fa=C bra&,rlﬁyﬁé Gui ﬁe &) |2nvent| on
further relates CBo¢1-tW§é°ééh¥)bum!@npi"bnﬁ’WﬂYtﬂﬁlYtlhel‘G:chﬁicSWn%S%#b]t%éoFthﬁI a
| can be rel easedylpratiiaads) mefbidhed doretheindramys tar be timse om whi ch t he
rel ease prgceedpoupdehsidted, OQSgSUl&fhoaStBreﬁi?édbsjtﬂtﬁﬁéd,aib’y hadygen,
conpartments, e. 9 rbi?yi h‘?ne?cQB@S“mAz‘Ho%‘l‘ N1t O%aﬁbr%ﬁt-éﬁla% wil i ver.
-The invention uré .-ﬂ J;asct1 thfk&?e (&f &thf oi/}gor;(i,n

t

C
carboxylic acid der va e t| on' S ar‘t uI ar for
the production &F( Fh‘fﬁ‘*ma%i’% fd?(CET‘A" Té' oPg Crl'ﬁe'@dﬂ‘&ﬁgﬁaé | and

al so the internediates for their preparation, 35 such as, for exanple, II,
can have e or ;RRLE1 85y HEphithgal | vh2bshi bkt L0 BaR Bé%st§‘d99ed b
conpounds can bg n.%r 8§er9£rea§afp%8 £ ’L%%g‘sﬁ?fén%w %aﬂ:ﬁ%ﬁ el ‘%Ef%r Sﬁ,gé g Ve

m xture thereof. n oun "t

conpound is pre F’F@Hy 4FHRE cH malha\‘;ﬂ' | a IIa |n whi ch A
is Cl-C4-al kyl , Cazf«t81keRA0 QJrCGRE@)C’éHFP’tYe PPGB%)&d Cascd'eé-bw-%’é’epn n WO

96/ 11914, DE 196!1:1468&43adkyDE, M2ecsalkylsd, dipEhetBpyendd a4 | H A-C C OH
lla | | .2R5 Rl d3oxo@tMene302 Conpounds of the formula Ilb where A is SR10
or ORL can be obtained in enantionerically pure formvia an acid-catal yzed
transetherification, such as has been described in DE 19636046.3. 10

Enant i omeri cal | F3ptstcySanpolinkis idf PERRI fRRAHPAS| FOE drheasgr FALIFRYS Heeach
obt ai ned by car cpsagtoute anopbaset cedlysebskitiued wivi:hhadeasn c hydroxyl,

di astereoneri c eewpaptsls cdrbokelf afiftloa klabnsj ng-siHadlakble @papidlxemyilcal |y
pure base¥ Sui tgbt £aDR$EP1 Ofc,LB]-31kbky, & ec,faQkylbn XA, €-haloalkox

4- chl or ophenyl et hyl am ne and the bases which are nmentioned in WO 96/ 1914
The conpounds la according to the invention, where Ais Cl-C4-al kyl, azido,
SRL0 or ORLO an®rt RB, didgethsubeith Rant Eorms @ E&thelk@aﬁrﬂ%ghgweﬁ?}l%ﬁs%r t he
formula I, can be giepaa edind,owhixiangdre bebyponeacin pylybebstaitiured bg aci d
derivativgs of thecfarimyla t]<c,-ehRyeeiity sybs{idikerys ¢a¢q-hafoikyan

meani ng, W th cRepls cehkbie, fdihawhidh an alkylene group can be

replaced by oxygen or sulfur, such as -(CH;)q-, -(CH3)s-,
-(CH2)6-, =(CH2)7~-, =-(CH3)2-0-(CH3)2-, -(CH3)2-5-(CH;z)2-.

35 R is hydrogen, C;-Cs-alkyl;
or R? is as indicated under RE linked with R® to give a ring.

R10 is hydrogen, C;-Cg-alkyl, Cs;-Cg-alkenyl or C;-Cg-alkynyl, it

40 being possible for these radicals in each case to be mono- or
polysubstituted by: halogen, hydroxyl, mercapto, carboxyl,
nitro, amino, cyano, C;-Cs;-alkoxy, C3-Cg¢-alkenyloxy,
Ci;-Cg¢-alkynyloxy, Ci-Cys-alkylthio, C;-Cs-haloalkoxy,

45 C,;-C4-alkoxycarbonyl, C;-Cg-alkylcarbonylalkyl, carboxamide,

CONH(C;~C4-alkyl), CON(C;~-Cy-alkyl),, CONRI5RI1S,
NH(C,-C4-alkyl), N(C;-Cy-alkyl),, C3-Cg-cycloalkyl,
heteroaryloxy or heteroaryl, which is five- or six-membered,



- 110 MAY Zuul

25 N1 | agpsp/kgsyz~—~~ --~ 1 a R4 11l 30 In fornmula I'll, RL7 is hal ogen

or R18-502, i1t being possible for RI8 to be Cl-C4-al kyl, Cl-C4-hal oal kyl or

‘phenyl . The reaction preferably takes place in an inert solvent or diluent

with addition of a suitable base, i.e.. of a base which brings about a 35

deprotonation of the internediate IIa in a tenperature ran fromroom

t enper at ur e up CEBP AR HbiANen§° phTfte Wtfﬂﬁe%cﬁ%?t anghom, g‘g IBF ?he ty

| a where Rl = #§ypentafiaom, nﬁ’hﬁé@xY for paenyt er Hedeine H%‘-iﬁ’chl@nzipédahkl ng tvvo

equi val ent s wi talryt orpdiaeds obntienddyr foratheir peiracetd rbeamaonwer brsol vent

and in a terrpelpauygebmmeaheeb@j Imohg-peb Ntr #ubs t St LAy Ra0byen ned

?'hreCt ! yt§ | a, . QEExyAL '&x@ox?lsuhii?fﬂ ec9f3§8 dcl’fﬂ&?@d Here too,
e reaction r e sol,v

0050/ 48572 1 0CRRY" 58%219%%‘%;{” S iEsh iﬁt’ LIRS ‘?‘%fs

aliphatic, ali&thaBaiot kP ety I ér%‘o r ciln ¥ eﬁée may or

may not be chl ®hERsE &K Csu%haé§¥1¥1b¥°rexarrpl e, hexane, cycl ohexane,

petrol eum et her, naphtha, benzene, toluene, xylene, nethylene chloride, 5

chl or of oron CagﬂQB%ie&f Ha th.Hrg Y i CQL ccl\%eaﬂ tt!;% Cél{r%ft?%@é(%

ethers, such a i orQ

tert-butyl eth@®e oTRﬁeer?é 5% d%sﬁtﬂwd'ggnﬁ Cdalt dt }’aﬁ Ibfﬁlr’%ﬁmn?ﬁ Yes,
such as, for eR¥ABPEYL oYt Fi-Ce-2rY lpr Spianha}ealeylactCant XY such as,
for 10 exarrpl eczenmahqﬂ}mvmrmlienoxﬂ ML F§d-adky brhide ¥HAC1-C4-alkyl),

N- et hyl pyrr ol ngdopes,;-aukiyDx] dedonbre sy feecdr Sicdtverhylbne; exanpl e,

di nmet hylisul f oxi de and sul fol ane. Conpounds-of the fornmula Il are known or
can be prepared in a 15 generally known manner such as, for exanple:

Erl enmeyer, G CBrSeifdcioaikyl, ithPRingdcRessible)for)thesgoragicaly iw; EP‘F‘Pn

J. Sandstrom Aese Ghibe mdoandto trisubgEdiuteBry,: BalsyerBudiydmprylA. O

Rei gs H. Sal’gﬁ@tr;:aﬂtoﬂc@.rb@h?ln ,niftro(18¢dne, 20- 6’5412%5 ¢-Chralkenps, H. hD
Krebs, Aust. J e a1R&%y 3 ~cCa1ky 1t BN ceYe ,-Ra1bh11Bxy\V | ght
J. Het er%ﬂ:ycl i g %%rgnlky 3862% 23. Thé b%seBﬂsed can‘i}be4 an al kall nmet al
or alkaline earth netal 25 hydri de such as sodi um hydri de, potassium

hydri de or Réal disuhy@iyegerde Ci1eCcatkphiatod ¥8th sogekhet kilth GRt.alfogmsbanat e,
e.g. sodi um or spobaseimenbeakeloantyElengn ozl kdkenyirinal ring attkdalhi panelbe t h net al

hydr oxi de such pa$0S 0k Lu’al%baeimwmthrcqu@l aRnar gan®inalihi eag®npound

such as butyII u r K :;’@n I h
dii sopr | am tgg%rgigt%?&\%ggmﬁé{h % véﬁ!‘é %nts%g Jf—é? rrudle?]Ianbx}é erbe
reacted siml ar°|ry ’t% Yhe met hods descrl bed in DE 19726146.9 to give the

conmpounds Ib. 354 RHN~ X--.--tr R~RA HN~ XN CGCO0-<O----~
N-C G O - CarR5 is Rfddodih RAalBheRl =8t 4Ryl | bel-b, Guxpauddsi©fbeling f or nul a

| _ can_al so be jp&eRPBI&0eddY thkdt t +iHi da18Md5pd NurzRAEEEROY MA168EROXYI I C
acids, i3g. conpounds of the fornmula I where Rl is COOH and converting

these first in a customary manner into an activated formsuch as an acid
hal i de, an R 0@50h4859%en, C;-Ci-alkyl.

R15 and R16:

35 R15 and R!6 together form a C3-C;-alkylene or C;-C;-alkenylene
chain closed to give a ring, to which is fused a phenyl ring
which can be mono- to trisubstituted by halogen, C;-Cg-alkyl,
Cl-c4-alkylthio ’ Cl-C4-alkoxy, Cl-c4-haloalkyl ’
C1-Cq4-haloalkoxy, hydroxyl, carboxyl, amino.

40

R1? is C;-C4-alkyl, C;-Cy-alkylthio, C;-Cs-alkoxy, which can carry
one of the following radicals: hydroxyl, carboxyl,
C;-Cs-alkoxycarbonyl, amino, NH(C;-Cs-alkyl), N(C;-Cs-alkyl),,
carboxamide or CON(C;-Cs=alkyl),.

45

The following definitions apply here and in the following text:



'1 0 MAY Zooaﬁgé/%gygri de or imdazolide and then reacting this with1 altlnMAY 2002
y

appropriate r oxyl conmpound HORS. This reaction can be carried out in the
‘customary solvents and often necessitates the addition of a base, those
menti oned above being suitable. These {wo steps 5 can also be sinplified,
for exanple, by allow ng the carboxylic¢ acid to act on the hydroxyl
conpound i nadhelkrlds@gEal ofs a f@EhfurmER Gy ldGEAEM s LRI A aPRER DO i de.
Addi tional ly, compounds of the formula | can al so be prepared by 10
starting fr ).t t oL Les j rb ANor-Toy i.e. from
conpounds oggl%g%%?’ﬁu ggﬁhv{ﬁﬁ%rag I%L’igﬁg%ﬁggaﬁ%ﬁu&'bg?%e?ouﬁi ble for
Mto be ap 8Pk&fT/ netal cation or the equival ent of an al kaline earth netal
cation. These salts can be reacted with many conpounds of the fornula R-W

Whbeing a 1b,qystpemyaixpuchenf i exbRpyé NEy@esRopy D) aspheyd, hal ogen
such as chl gzépgperp._r mp %%%ng By cPRdptyar odl gyél%lggf;?@yl which is

unsubstituted or® substit y hal ogen, "al’kyl or” ha kyl, such as, for
exanpl e, toluenesul fonyl and nethyl sul fonyl or another equival ent |eaving
group. Cggpowtdshalodlkylf camibe IRNBAKaOT or sncRedr, eswth \as ,Ssfibst exampite, W ar e
known or eagyubfordthailn dSiNgromerhpl £xperflubpombeigs. This reaction can be
carried out oj ot 4l FAUBLEBRBENY 150l BRI Sréf i drom@ENG! adaeusbyoméddyied out

wth additi Sggf%qra"ete%%ife"él {z@%%::@%%&?“%’,ﬁ%‘l‘%ﬁugﬁégﬁgy table. 25 '1n sonme

cases, the n nown ot ecltive grou ni ques i s necessary
for prepari ﬁgzt%'et%tfﬁﬁ%ﬂﬁ 3fl'aEESBH?%'Zt'g’FHglF?Ig‘Eﬁ}W&m. 1 f, for exanple,
Rl~ = 4- hpdReXypimrhpro-ehélugrneshyl . g cdy? danchlexeetiwlppst ect ed as a
benzyl et hepenvdfltorioetBPli hen' cl eaved at a suitable stage in the reaction
sequence. Conpounds of the fornmula | where Rl is tetrazole can be prepared
as described in WO 96/11914. 35 wi.th res }ct tg t he bi ol ogi gal actiqn,
carboxyl i ¢ SET - BRYIRXCHYeE2DP] HEPPBF nanchidy Sugh 5§r e fRHATHE rs or
pure di ast efébherrrmethayya HIGLIPEONRERXHE, chApEoiiEerPBatheX vhi ch t he
subst i t uatt 3 -Aawexrdetdokyl | Dyl 113 fdlvanteoxy40 1AL 2, NRBRFafdwodwstlORY>, SR1~
or Cl-C4-al kyb, 2 %diF108yg€thosyl buehl&RID ,ar, 2NRE2f1udridethbry provi so that i f
X = CR11, theR gorodthbdeNol petithalfibofbetWdd; 45 ~ 0 ~ AY 2002 0050/ 48572
12 Y is oxygen, sulfur, Cle or NR14; with'the proviso that if Y = oxygen
or sulfur or NR14, then X = CRli, Rz and R3 (which can be identical or

di fferent): Co-Garellghiemein be higarhelr, bimciiedcasubk asbdfort exaupls, one or
nmore of t4embohyDniattyladicptapylhabkopespyloy @raethyirpropypr capt o, am no,
Cl- Ca- al kyl o_fdekyrnabeabiy] ,1-6ht(4- 8t kauphtylQ Cl- C4- hal oal koxy, phenoxy,
Cl- C4-al kyl thi o, NH(CIL-C4-al kyl) or N(Cl-C4-alkyl)2 or phenyl, which can be
mono- to trisubstituted by hal ogen, cyano, Cl-C4-al kyl, Cl1-C4-hal oal kyl,
Cl- C4- al kox§r-G@raBetydl abrkbsylifeac] oribranghedni suchyrasys fpRefyampye,

napht hyl ,, wetbényk € lepmnpebei-itlo Grprapeyt+ieryl nltpeopemi-Neyposi ti on by a

di rect bond2-net®fivl-prepesyhylichatefiyEtdienybagengr oup, an oxygen or sul fur
atomor an SQOZ, NH or N(Cl-C4-al kyl) group; 20 C5-C6-cycloal kyl, it being
possi ble for these radicals in each case to be nono- to tri-substituted by:
hal ogen, Clfefeapkkynylcrapsbe gepr ex-eyanghed t AReh &9~ EOXharampieoxy. R4
and R11 (whethyewh Beprdeymn+latl,od-grépwr-eryl, 25bwryn-@+yC4oml kyl, it being
possi bl e sfisoe-bhems-4-3di;cal s to be substituted by hal ogen, hydroxyl; 30

hydr ogen, hal ogen, Cl-C4-al koxy, Cl-C4-hal oal koxy, Cl-C4-alkylthio,

hydr oxyl , NHzZ, NH(Cl-C4-al kyl %i, N( C1- C4- al k%ql‘gz; or CR4, together with
CR11, for msCaB-adkoRy fiathEred 28Xy BN ETIBCRA » SRy PENSEFT fF2ALRh can be
mono- to trmsuhexyt wtddxhy EYoroxyal kyrethilethowtii chntiaxyeach case one to

t hr ee net hyllemetigy mtppogan beanathyllacepoky caxx\igéndirethyletthoxyB i s hydrogen,
Cl-C8-al lapl , Cl1-C5-al kyl carbonyl, it being 40 possible for these radicals
in each case to be nono- to trisubstituted by: hal ogen, hydroxyl, carboxyl,
ami no, | CL- CRIERENSEMIALREACan (3R (HPSAE COF EATRNSAY KBYG a5/ for example,

Cl- C4- al koxpéay boril 2~-RMten=CAaloxyy Py, SNPUEENC2-4LexY) 2, C5- C6-cycl oal kyl ,
phenoxp or phenyl, it being possible for the 45 aryl radicals nentioned,

for their parts. LoR M390zah %bd s34t bF Wbt AL aNaL Q4e s, MHEE OVimp1e,

1- C4-al
Cl-C1-al 148 2-propyn-1l-yloxy, 2-butyn-l-yloxy or 3-butyn-2-yloxy;



1 0 MAY ZWU 0%2’5@ %% 72 13 Cl1-CA-hal oal kyl, C1-C4-al koxy, Cl - C4- hal{ofIMgyxy2002
am no, NH(C N(C. -4-al kyl )2, phenyl or Cl-C4-al kylthio; phenyl
‘or naphthyl, which in each case can be nono- to 5 trisubstituted by

hal ogen, hydr oxyl, am no, Cl-C4-alkyl, Cl-C4-haloal kyl, C1-C4-al koxy,

Cl- C4- hal oal koxy, phenoxy, Cl-C4-al kyI hi o, NH( C1- C4- al kyl ),

N( C1- C4- al th)QraéM%bm I8Are Be ém%ﬁﬁ»@t&?ﬁ?ﬁ@mﬂ BUcB32€8- QSFCI%&WR%

bei ng possi beehybrhicdhesehyathial propytelio cdseetbybetmiitbiot gbutylthio,
trisubstitutieflebyylgtdp9denio Cl2-oétakkiytopyIlch@é- ak kDXy~dimkt 641 et eyl thioe,

Cl- C4- hal oal koxy; 15 or R8, together with R9, forns a C4-C6-al kyl ene chain
cl osed tosgl ve a ring, which can be nono- to trisubstituted by Cl-C4-alkyl,
Cl- C4- hal 0aCkyG+-abkyilGarbaRyehcah ke RyPeds of AFFNERAdheSYdplREeceioBy oxygen
or sul fur, esuehpbs, -y§oEt2la-ethy1CEypbnyl -ICHAPSOPY1¢BHPNF-L+- ( CH2) 2- i

- (CHy) 2- S—(CHZ) 2-. 20 RO is hydrogen, Cl-C4-al kyI or R9 is as given under
RellnkedvmthRsto iV 25 R o is hydro - al kyl

C3- Co-al Ken§r-Grs B arpepny S5 Pebéﬁﬂaaﬁo%fs%ﬁfegﬁs? e Padt @il s in
each casg ¢ 6*BEPHONASHhEXYFRERANN/t BERIFYRATORAYS ge’h‘PIFﬂRﬂ’P‘ME?F bomglcapt o,
car boxyl , anr-poop@yc@rbahkdxgr rcbuCdxptdsiaryile, Cl- C4- hal oal koxy, 30

Cl- Ca- al koxycar bonyl, carboxam de, CONH(Cl- C4- aI kyI) CO\I( Cl C4- al kyl) 2,

CONRI SK! s, C Ky oal k phenoxy or
phenyl, it él\#&g&q& ,%{,o)n%Ni llecccégrnllb % |caeﬁ ¥€01r’1e% org their part to
be nono- to2rP¥ lt'lytled XIS é ‘(92‘;9 “ 3@1' al kyl, 35

C - CQ al kyg car boxyl, Cl-C4-hal oal kyl Cl 4- al koxy Cl- ¢4- haI oal koxy,

am no, NH(Cg; @-Qi)@’i )canNﬁgll%ﬁl i@i" bfanOedlY lsuchlalA- @K ekbhbfe OF R19;
phenyl or nap g% + g eléxh Ca%? gap % E to 40 tri substl tuted
by: hal ogen “TRyd §X& r‘?i 5! - BFRYY E%Y il oal kyl , Cl- CQ al koxy,
Cl- C4- hal oal koxy, Cl-C4-al kylthio, NH( Cl C4 al kyl), N(C1- C4- al kyl) 2,

di oxomet hyl Q@Qo?én di HX Ferhykafile 4% Luodiné Mih1bYike DGRMA 887 2iddline .

C3- C8- cydmal ky it being possible for these radicals in each case to be
nono- to trisubstituted by: hal ogen, Cl1-CQ al kyl, Cl1-C4-al koxy

Cl- C4- hal oalTke| ineergipn §urtlrlFedatast ¥y those Rmaourtf%?gétrﬁ@rWW% thrs,
forns a 5- comfoumiderfedhel kyfmrie@ Ai agn\ie cleleanete(pmodicugsd. tri substit ut ed
by nethyl. 10 R13 is hydrogen, hal ogen, Cl-C4-al kyI it bei ng possi bl e for

th di to b - tot ubstituted by h d
oyl | B RTEERTFRAT I RIS Bt SRERSL BYCUHER EBPnf G AabeChr SR REBRal
or CA- C~- al FORGIEHRNSIFACH 8F oRRAYd 4P VeeTEainn RodY (CHFRATRmEn DY) Fhréhy R i ng

is fused, stdh asoﬂYaQilz:a-lbitey‘einﬁ[Ab2°9?0@l%9uﬂa31§ntrl?ém,f 2, 3-di hydr oi ndol e,
i ndol e, 1, 3-di hydroi soindole, 1,2,3,4- tetrahydroquinoline

1,2,3, 4-tety ngﬁx?ér?&%w ?%Jfﬂeer ﬂglatégkngo chss' % theea%% %ggnt neld®
phenyl ri ﬁ@ no- el
RPN o R hyl

met hoxy or @Pﬁ‘ék?“%lf@ﬁ éﬁ?r@I%’@téPnt%% Jffé'llibéﬁpﬁg f%.Fé"m %nd r?;Tdr oxyl

car boxyl, Cre€epubkmxycarbonyl, 30 am no, NH(Cl-4-al kyl), N(Cl-C4-al kyI ) 2,
car boxani de or CON( C1- C4- al kyl )2 Parti cularly preferred conpounds of the

formula I (hoth as pur nanﬁg ure tergoners .or_as a m.xtu

thereof -3tEe380% %g@e 308 H TR ofF (e LPOPFERAS AL Lonr ©

neani ngs: As|u§ N °raf?<aaplmllr Rﬂi~h"t‘)‘fe GPeCQFa‘F“RSﬁ asymmetrically
substituted carbon atoms. Such compounds can be present as pure
enantiomers or pure diastereomers or as a mixture thereof. The
use of an enantiomerically pure compound as the active compound

is preferred.
40

The compounds having the formula IIa in which A is C;-C4-alkyl,
azido, SRI? or OR!® can be prepared as described in WO 96/11914,
DE 19614533.3 or DE 19726146.9.

45



40 X is oxy ofdgdss or CR11; with the proviso that if X = CR11, tharMAY 2002
oxygen or su ur Y 1s oxygen, sulfur or CRL3; with the proviso that if Y =
‘oxygen or sulfur, then X = CRIi 45 R2 and R3 (which can be identical or
different): 0050/ 48572 15 1 0 MAY 200@ are phenyl or naphthyl, which in
each case can be nono- to trisubstituted by: hal ogen, hydroxyl,

Cl-CQ al kyl, Cl1-CQ hal oal kyl, gl-C4-al koxy, Cl-C4-hal oal koxy,

NH( C1- C4- al kyI) N( C1- C4- al kyI)Z phenoxy or phenyl, which can 5 be nono-
to trisubstituted by hal ogé\n—@l—@—mwyl Cl- C4-hBa oal kyl, Cl1-C4-al koxy or
Cl- C4- hal oal koxy; or phenyl or ﬁaggt hyl ; whi ch are connected to one anot her
in the ortgo-position via a dlrect bond, a nethyl ene, ethylene or 10

et henyl ene group, an oxygen sul fur atomor an S02, NH or N(Cl-CQ al kyl)
gr oup; cycIdP@aPlundESOfw: éomglivwcwheaﬂ beis B iQmIORM GF berent): are
hydr ogen, hatmgemedCin Gratiphericallypuosefonn vikydnoagyixkidatadpeed

Cl- C4- al koxygrdabeChenl Kiddtiion, 20ciN(dslh@d- Bedky|detcrabe®€Rin DEOQOERBE04EN TN
CR11, forns a 5- or 6-nenbered al kyl ene or~al kenyl ene ring which can be
mono- or gpsubstituted by nmethyl, and in which in each case a nethyl ene
group can beEEPERtigpeat lbsfPaxyg@wpmdﬁsoﬁy‘en%gfa@ué&-@-%amﬁu,rthemore

Cl- C4- al kyl cer mbplined tbybalargypos sl @ cdasshesle nesdlvhion tWithonacenic
trisubstitutss disastaﬁedstﬁéﬁg:eaombywdé(wf tharbepeydla am @9indhbu@4abl&koxy,

Cl- CA- al kyl tdyi vt iGh Pukk@XYasdsl.- GhirhK X WaR0BY | £n NHEGhaCRx &l kady)

o (11 subss 11 %ﬂg&% ?60 °°ﬂ° %eggiw%% 44 hel Boskh Sl pegl) 25, 00

n
al koxy,
Cl- C4- hal oalw I/I% thio phenyl which can be nono- to
trisubstituted by haI ogen hydr oxyl, Cl-C4-al kyl, trifluoromethyl,

% gg al kFXYTh&%o%b@%&é’ |ﬁah'a@co€'%|9ﬁ‘c§”€%t Q?Eeﬂﬁvé{tl%oxgﬁém lene; 40 b
cyclo ei 0S8y 10 ra 0 be

mono- to tr|s’u tljf%ﬁl ggdgha 8r éﬁé gké?&dgﬁta%gnggéﬁ‘}

t oget her mtwweaf‘b}‘?rsg’a %4“@8‘3 EmBP\%t B8 Po° ff’fng, vvh| ch

can be mono-eXaRnlel shpsieaciied 599 cﬂare&xxﬂkwam@lﬁemﬁatb%%ﬂf thdd in

whi ch an al kfdmmwdagldap whed@50hd 35S tigduenhns braveethacgivéry meapgaa, witdh as

-(CHZ) 4-, - (&3MDounds- §£HDes forma Cri2)12:.0- (CH2) z-. RO i s hydrogen,

Cl-C4-alkyl; . 51 0 MAY 2002 or RO is as indicated under RB linked with Re

to give a ring. Rois hydrogen, Cl-C4-alkyl, it being possible for these
radicals #® in each case to be mono- '[N)\tl’l substltut ed by: hal ogen,

IIa + RY7 ——-<Qk —_— Ia

III
30

In formula III, R!?7 is halogen or R!8-50,, it being possible for
R18 to be C,-C;-alkyl, C;-Cs-haloalkyl or phenyl. The reaction
preferably takes place in an inert solvent or diluent with
addition of a suitable base, i.e. of a base which brings about a
deprotonation of the intermediate IIa, in a temperature range
from room temperature up to the boiling point of the solvent.

35

Compounds of the type Ia where R! = COOH can be obtained directly
in this manner if the intermediate IIa, where R! is COOH, is
deprotonated using two equivalents of a suitable base and reacted
with compounds of the formula III. 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.

40
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hydroxyl , ¢ C4- al koxy, Cl-C4-al koxycarbonyl, carboxani de,l § MAY 2002
CONH( C1- C4- a‘fﬁﬂas(%l( Cl-C4-al kyl )2, CONRI SRi s, NH(C1l-C4-alkyl),

‘N(C1l- C4-al kyl )2, C5-C6-cycl oal kyl, phenyl, which for its part can be nono-
to trisubstituted by hal ogen, 15 hydr0é§l Cl- C4-al kyl

Cl- C4- al kyl carboxyl, trifl uoronethyl C4- al koxy, NH( Cl- CQ al kyl R19,

N( C1- C4- al kyBXEmPLlER e | Sush eelmnfaq 7 GRlBenthaRF adAPRAtCan BBdCHERE to
trisubstitutad leyonatogarydreeahhyorsx whiclll iC@adhk glaseGraxC@rhaaganky|be

Cl - C4- al koxyehlotifdted Kydudh as, N ex@hpaé k yhgxans(, CtyEdolad daple), 2petroleum

di oxoret hyl enge@l, Hagwafd h¥ehRene C&a@%neyc&ppédal methy D&l @nnesssd) e for

t hese radlfaé% I Sﬁﬁh c,2a5rb% S e£Pa‘ﬁﬁ(§’IH nPClASHP éét C]ed by hal ogen,
Cl- C4-al ky f %ﬁ 1&9' Ls ro % L
trifluorometth %&'Rﬁ% e*51'5 sé’ﬁ ?&6 ?fg%lxﬁg‘P ’§‘° °E:X al kyl ene
chai n cl osedatth@rgl Géb‘htifll ®Fhero DR AephebNtY) isters ?Wd-e%ueﬁl%r

2, 3-di hydr oididiase amdl e raby8rdfdnadr.oindbrhtes e, su8b as, for example,

1, 2, 3, 4-t et radetdnhagyi Il dnte prop Lo th-illet, r abydiraditiegyi so¢h s, ifbrbei ng

possi bl e i@reﬁah{fnehe@me{ﬂ GorRaRfdd) aaﬁ.etﬁ é;@eﬁmaae fatrisubstituted by

o Tl S L A g S
Cl- C4- al koxm Ryl < r%ﬁﬁq"iél'& Kllﬂi? é’fik P C4 al kyl )2 car boxani de

or CON(CZ-C4-al kyl)2. 45 0050/ 48572 1 0 I\/AY 200 17 The conpounds of the
pr esetnt I nVQ:'Hxﬂg@ﬁnQELff the@6ehuldermpaue| En&EQﬁﬁ 'ca]b ﬁ@: prepArkacal r@tnt of
ypertensi® Rha S ny r nfarct, angina pectoris,
arrhythm a, rEjacu'trg?lgronl C 52‘%853 ’efﬁwq Ss ?gﬁronl (!?ardl ac insufficiency, 5
renal i nsuf fH.ciEgdepmeyes elf- aBleals‘bﬁsﬁ)aﬁﬁéV cehibr d\ICtascb%nﬁle%Gs)ub&ﬁMﬂim
hemor r hages ¢ Megedi i) ASdafBee AMCH0G! BRET! SsoaiRdol $39¢kz879,

endot oxi n-i nducéd organ failure, |ntravascular coagll @ |on éstenosi s

af ter angi o af-y Buaadpads 6pe‘f‘%ﬂtﬁ%n§ pargent plesPrd e QW\err pbablMl),

ki dney f aR0 uréat-G66hypert edamen, 10. dauXedabby Awsthedi.aCherd. b\35 nld&2 LAt i on,
met ast asi s aggb-gooM . of. MREGAEEYTE . HUNBL SWHiHHL a9 . PROSE I cTAE CEHEWE,
contrast ageyy -(hRgysecrkidney failure, pancreatitis, gastrointestinal
ulcers. 15 The invention further relates to conbinati ons of endothelia
receptor antagonists of the fornmula I and inhibitors of the

reni n- angi ot®rssibesesysedman bRi & taokkaldf mehal ranialkahinetearshonesyst em ar e
reni n i nh#dikyaird deangéivotan siodiuh | hyadrtiaigonpst sssih apgrdDiens ealedmverti ng
enzyne (ACE)hyd}hu@ t O SardeRaRbNSbdONSs ah gPxendaihahi é‘af&ﬁf‘a‘%@orea?t agoni st s

of the for mJAof:EO aag ﬁgLEaéfﬂmnb!:Lﬁ&Fh&re aaeéﬁ{a[ﬁdmewf SV e.lﬂcta'l?P A#mer

relates to co g {) F’l 25 T ecept or, an}f%

formula | adf 4l Vﬂﬁ?’éﬁ Sgohrste ss a8 VRY A1 ’é°’f éntai“on further
rel ates t g CFAFPAREF B O COTRABRA U PécBb'f%*lleH‘t’-&@oﬂ*' st adfkad hemetAin| a |
and bet a- Bf cifiales Sugly ahel iitiniamt dbiEdnICPNRANEdY Mred ithiworasigeti ons of
endot hel i a receptor antagonists of the fornula | and diuretics. The

| nventi on {ULNSARE! 81 Sd QSATPL YA 935 BL endathelis: Ba feeeptpr

ant agoni sts 0 i on- of VEGF

(vascul ar edUSTtREPFi Q?S‘Zﬁ%ﬁﬂ% lf‘aB"EoJr Ggggh st LR &Be FPRBAS By e,

anti bodi eggdi rected agai nst VEGF or specific binding proteins or

alternatively | ow nol ecul ar wei ght substances which can specifically

i nhibit VEG rel fibse or 40 receptor bindi ng The qﬂovemantl oned

conbi nati ons can’be gdni ni st¥rgd simul taneo ~1\y or{ seguenti al Ny They can
‘ti

be enpl oyed behCrﬁ—a-4503r6 phar recetti cal N-erQwi dt+on ernatively
in separate forn%]alh ns. The n]nlstratlom%(brnﬂgan'glso beyé fgrent,
for 0058648572°1 0 NAY 2002 18Rexanple the endothel I'n receptor R
ant agoni sts cafiypbe administered orally andpVEGF inhibitors parenterally.
These conbi nati on preparations are especially suitable for the 5 treatnent
and prevention of hypertension and its sequel ae and

Compounds of the formula I gan .also be prepared by starting from
45 the corresponding carboxylic acids, i.e. compounds of the formula
I where R! is COOH, and converting these first in a customary

manner into an activated form such as an acid halide, an



al so for th%otsro?%te"ﬁ'}t of cardiac insufficiency. The good action of1 phMAY 2002
conpounds can be séen in the follow ng 10 experinents: Receptor binding

‘st udi es For binding studies, cloned human ETA or ETB receptor-expressing 15
CHO cell s were enpl oyed. Menbrane preparation 20 The ETA or ETH
receptor-expressing CHO cells were pr otdferat ed in DVEM NUT M X F12 nedi um
(G bco, No. aph3dnid@F §Bidezdlgyef and| then reaSting (HHR Wabbrakori es GibH,

Li nz, No. Ahbpba@@yiatk hiyHgbxyhraanpo(fii HARSNOTh LSRR N, cdd) beciadrr 0éd
penicillin agd iRHO0:mey/cibtohasy [RNVAYS| &hd Gften, n&t&lE thiteE- IS8 lgddidlibar 25
0 ou" S B2 E%hhse VRRSaUSRIR e aERS AdrknGubelL Skl LS seagunut es
carried oué'z cgéda{’%%%(?elts‘f'g\g %\/legleedf’)olffD C%’é%%%)le’cseakt g}%‘s%ﬁnea&%& g 30
For the menBFafetQrasalit FB?\,hi‘Eq'Fé’xé’Zl POREMNS ARj bRY e%etsﬁnﬁecﬁﬁcaentrati on of
108 cel | s/ mdebydrafing: agsot rdualy BSHELCARRIAEAMLIAR. 7. 4) and t hen

di sintegrated by neans of ultrasound Branson Sonifier 250, 40-70

seconds/ con nt { out.pyt ' 3 iading.tes Far_ t B
receptor jy %glgg%é?%s]{l, ‘t ké}nﬁgr%un’ﬁ&rpar?fsa\}\gre sugaeg %%nia(r)itslongg g{%)%é%ugger
(50 MM trisSHEITIH SO P E B TAVERNERS CHFSREPREIRY BPICCPKYALT PHE 0. 2%
BSA) in a 46-eenfet comPeRnds o) thg EPrMlA di WhpEe Rleds Paf¥IrmE@OMacibat ed
at 25C wi t hb2snpNvgsiBlip- EGd ¥ EPAbecerpilkaliieseiadbrefEiaoVoe1hd | - ET3 (ETB
receptor teshhivéldme off &f eAlkalineabaLels anetfall eatisnbaheBecsalte can be
nonspeci fi ¢ -QLRCLNG, MRS mHRY SEdRIRAGW &8 Y FolMnETd - rRAY! & pdPngid), the free

4Gy ] . g
and the hasu = i .al e 4 i i 0 B
gl ass fi ber gﬂ Frﬁégﬁggﬁaéﬁtﬁi‘%&géﬁ ‘grn&‘é’sgg%r%}iﬁﬁel gc%?i%g%grsg%
(Skatron.  LAS Chigrisy) PAARLiere PORPE O \Rd -WAEhBHOSH EPRRL COMFN iFs HC1
buf fer, pH PRsubgtiruredoppSiubstizysefsBE Arlpgen, o2t 2goha¥pelkyl, such
radi oacti vi tag, codt entaspplen tdkenesuéfenywasanguaathylsd icsyigon daghard 2200
CA liquid seiqiivalait qeacohdt@foupd CempoutdisObft BRe Forllagraw Shsviing Wi Vo:
Mal e SD raat syt 9l NGine®PtaeOG ArdekfodI& RALLZEE Mdaln2dRPRY Ridriton
artificiall L uepl 1} atadayaoplamaed. a0d Bl Bedeo e FRlQLLL gigery and
jugul ar vein Wer e catnetar] zed contro Rl s, the i nfravenous
adnmi ni st r at CYAOFARY FEARERLS FF HFed ga‘f‘bagf%fsg&rc%‘ﬁf&? FRESYELTR rise,
whi ch | ast s aH8it 30} @lfagi Pass, | aFepBeRbIPNerS abREe t kesing FuAtrBlSwer e | nj ect ed
i.v. (1 2215{kg) with the test conpounds 30 mn before ET1 adm nistration. To
determn - ni s{ 1 ertl e ges in the
test ani nal %%\Aﬁggxgé(r}%a%%gr'egﬂ%ﬁ%%%&eg%h%:aellm%fi ng%nﬂeg%ig%%%% .820 p. 0.
Testing of th&MXEP EPA"SRTEIH AR BOTRITSI f CHBRMOEE T AT P 8pr ague
Dawl ey, Jan¥PeFie wHVERitAgR 250E 350 g e fBP tralR'y PréictweapBPRanH /t hBet est
subst ances. hgdragnutaroupacer  fixmt he pretRAtedape arkenzydt ezxher wiwtichr @shane
and the ahed aldarey as sasdictadiliezstlagd dm kheodequteizsusequersay enent ) and
al so the%gul ar vein (admnistration of big endothelin/endothelin 1).
After a stahbilizatjon phgse bi q\?gndot hel i n 5,(20 ~g/ kg, adnr. vol. 30 0.5
m/kg) or EFPTpBuRds gfy fhe fopmula,l whexe R/ k§)teTagotencrht P RESBATEY.
Bl ood pr ess@edaser ikesr £nr WP 9 &rld 9dcorded continuously for 30 nminutes. The
clear and | ong-1lasting blood pressure changes are cal cul ated as the area
under th ; 17 : t:agonj st tign.of the test 35
subst anc?ss,cw'[l)rélg é%%%ﬁ‘t gﬁeslg%e%ltrgaﬂgéggf %ét]c%gén#%% éx}?lgccgglgr ed with the
ALC of the GSALYRTIURR RE] Ehe THFRUfbundeoShe 86r BEFG SUACHETPRY &f BT can be
adni ni st er e@18PEEFSPREXSPSF et ot IMAXE¥EB RSP US| §T€ i PROLAFERBULD Whisd
i nt ranuscul &hkysubsttityeakcst barsaltdhe) fohlowingmesnipgsanner . Admini stration
can al so be carried. out through the nasopharynx using vapors or sprays. The
dose depeds on.th e, -condi ti wei ght  of .t he patient 45 and al so on
the manner Of adfi ﬁ?s fatfom’ klgg{a]{ %Eﬁéoe,ut yUaftsY et i ve conpound dose is
fromapproximately 0.5 to 100 ng/ kg of body weight in the case of oral
adm ni stratixon agdokyg¥A, sulfur, CR!! or NR!2; with the proviso that if X =

CR!l, then Y = oxygen or sulfur or NR4.

45



'0050/ 48572 §§#2H )glzmatel y 0.1 to 10 ng/ kg of body weight in the casg MPY 2002

par ent er al ratl on. 1 0 MAY 2002 The novel conpounds can be

cadm nistered in solid or liquid formb5 in the conventional pharmaceutical
adm nistration forms, e.g. as tablets, filmcoated tablets, capsules,
powders, granul es, coated tablets, sup’p%5| tories, solutions, ointnents,
creans or SHrayss qu,alsélﬁ)lﬂépéﬁéﬂ am Néltajé"tléha?:?e REAYASO Fhet aef ivvE
conpounds can i bxyders arasellfer ppoa®dsedhent B #heRiEust omary phar maceuti cal
10 auxiliaries such as tablet binders, fillers, pr eservatives, tabl et
di si nt egrant flow egul ating agen sticiz wetting agents,

di spersan% ,§enﬁP§|1F 8ich of ﬁ’% 1d?%1‘£%ée Fefi f?]’éer%fdents anti oxi dants
and/ or propellants (cf H. Sucker et-al.: Pharnazeutische Technol ogi e

[ Phar maceuti cal ai.Lé Ba0be gyl htﬂ}‘le”ﬁh.\;./@ﬁlé’ﬂw pet Yhbged tutek983) ond -

application for t _nt i e v nd in an
anmount from O. 1 cgfl/otg’% %Tfﬂfl CHZ(%Cg ¥? er%lg gﬁ’ag@&t‘% rég &
2- Met h~yl sul fon?Frﬁa%t‘Hl ﬁﬁ‘ﬁﬁ?f tHGsdY § P -alkoxy,

2- met hyl ngy capt 8175450} FrRyl s WPRERANY - \/\EF'é74rﬁ?-1E¥]s'ﬂ"lly?r| NE fonGeedil ki o oF

met hyl ene chl or Ndé:et:-aikyl =moar phempl antti§Shocen dfe mOPBA v#re added. The
bat ch was stirredisibstiamteanperisdlidvigen’, f eyand, lToutsadkyl f laACxalasallkeygl once
wi th sodi um hydppggna Bh:6AT ROIELRa SO 1dx9N 0B NE, W, LN 15AEh s tdy osul fate
solution. The organic phase was dried over nagnesi um sul fate, the sol vent
was distilled off and 2.88 g of oil were isolated, which were directly

enpl oyed ffsur t hephe@Hl ld3 MeRhtRYD, Midrh BFQSCcmsmCGsdH:O Pne 2nsoher Hn $he
2.40 (3 H s). GbthdkposiltisnlBi A@ikeespbend, a methylene, ethylene or

2- Met hyl mer capt @eflemy ford geeﬂgerua{ faxgéeheofléuhcfué gt&h MENEYL NH or

di t hi ocar banat e re, i troduced into ethanol and 7.5 g of
2-chl orocycl open\[t\ghgc eg\?v%#'f a%gg After 30 mnutes, the reaction was

conplete and the reaction m xture was added to water. The aqueous phase was
render ed 20t r ongky-Cs-@9o064BEGTY, iitlbOidd\YazEaBlE Ifal khlesaeradiay]ssadi emeh
hydr oxi de sol utig8e €XiHeA&bRE-Vd Eﬂﬁ%hﬁbeﬂﬁzt@?ﬂ' Bk dsapdyént hepdauggrd to

pH 2 using concentd agﬁgmgydrcoc@l _Q kfli?tﬁ' r| edggi,@ﬁ_ magnase was extracted

with ethyl acet ate rgani c p a5e Was~ esium sul fate and-
5 the sol vent was, d| stilled off. The residue was taken up in toluene, a
spatul a ti pR&l ahdpRilol{wbhels Wdnobec identdiceds caddefiferzat e sol vent was
distilled®%ff at 60C. 7.9 g of oil were dissolved in 75 ml of water and 2.4
g of NaOH and 5.7 n of th e rapid adde dropvvlse Af ter
one hour. the BR8Pl NIs Lhi uish PARRL R T EhFES EATIARIBUEE ohat or
The aqueous phaSBbfbitusad ket belegam &YAEPXYihe organi c phase was dried

w t h magnesi um suI fate and the solvent was distilled off. The residue was
enpl oyed jn the g%m ng,al rl%gﬁﬁ' QWi L ARGy T Us L Eerhaﬁ.‘é hj(bgyatl on. 15 Exanple
3: 2- Met sulf 1 f%c enof Y an]?, )

2- et hyl mer capt o- SRV Ho’f?n az’ol ez(/vere |n|f| 97 ntroduced at ice
temperature intd! Fn‘aT Iaémé I:hl oride and 7.3 g of nCPBA were added. The
batch was stirred at roomtenperature for | 6~hours and then extracted once

with 1 N sodi U%QyéﬁoXIt%%ezﬁelsqmthl eﬁlﬁn@omghasgmlowmhémefdafa@@péx&gI on.

The orga pha eslh t

distill egjsgff a%g g’i‘%{gle wfm%ll ?o ”%,ég{cfn i c L]\/\I/glrgjahq:! \{-'(rié:c | oyed
further. 30 1H N 2ig ok prCSERE 95 s ik o ﬁlaé%p f
dd), 2.55 (2 H, 96‘8657 CE‘SIhel\/BePMC 0359@(aﬁﬁp|5§1§ur

2- Met hyl sul f onyl - 4, 5-di net hyl oxazol e

R8 is hydrogen, C;-Cg-alkyl, C;-Cs-alkylcarbonyl, it being

40 possible for these radicals in each case to be mono- to
trisubstituted by: halogen, hydroxyl, carboxyl, amino,
C,-Cs-alkoxy, C,-Cs-alkylthio, C;-Cs~haloalkoxy,
C,-Cs-alkoxycarbonyl, NH(C;-C4~-alkyl), N(C;-Cs-alkyl),,

45 Cs-Cg-cycloalkyl, phenoxy or phenyl, it being possible for the

aryl radicals mentioned, for their part, to be mono- to
trisubstituted by halogen, hydroxyl, C;-C;-alkyl,



40 3 g of 2- 41%%4;%) 4, 5-di net hyl oxazol e were di ssolved in 100 m 1ofn MAY 2002
met hyI ene ch and 13 g of nCPBA were added at ice tenperature. The

-batch was stirred for three hours and then added to sodiumthiosul fate
solution. It was neutralized with sodi ym hydrogencarbonate and the product

was extracted with nethylene 45 chlori 48, After dryi ng over magnesium

sul fate, the solGieft-hadgalkil 0 ChESE-200PX0050F A8 BFPoPTRANYst PRERR) of f and 2 ¢

of crude productNBger eCi-20kgl ed, Nthi-Ch-alknias ., dplreatll prpos<iabd lkylahaapl oy
further. 1HNWR (200 MHz): 3.30 ppm (3 H, s), 2.35(3 H, s), 2.15 (3 H, s).

5 ESI-Ms: M =
(S)-2-(4,5;D W%Pﬁ|§§&a§’tgng h’s‘:hrré‘lnhSQf/hfafed Bﬂeﬂg/lr?ﬁ'nopl 5Ric acid
(1-1) 320 Ty of S3EFMREH Hiesd dEﬂ QFeNan DYAFPXRE: [@mifgr Cola1alk

S- 2- hydr oxy- 3- n8khGecpaldedLkl lph €ayTordRexy @1&@4-(551&9&@93%: @herrm/ 15 2p ni
of DVF and the moxtjHaekpishid, NHed;+@-alkyl) NN (@S -CL0 kYY) of

2-met hyl sul f onylgibxendt iEidhd bki aZoksetMenadded to this mxture and it was
stirred at roomtenperature for 16 hours. The batch was then treated with
water, thgym xture was acidified with citric acid and the product was
extracted with &ishGs-cytflic@ikgd, dityibedngveessidgecpunthasde gadieaks dinseafhi ng
of f the sol vent casle wesb@uidrid-edoctr ymisedrapdd aat:l hadaded hee,pcpankylnas
crystallized er:gLé‘}Jl@;ké he&gaag_aﬁgztngo Ofc,Ceyshabsiwdfe | sol ated. 1H NWR
(200 MHz): 7.35-7.20 ppm rr), .25 (1 H s), 3.30 (3 25 H s), 2.25(3
H s), 2.20 (3 H s). ESI-IVB IVF = 383 30 Exanpl e 6:

2- (4, 5-Cygd opent@hﬁfhlmﬁthsrywbw}/)li% forns3 a4 CdrGrerhbixigiiee PR}t BEREEA 3, 3-d
i phenyl propi oni ccagiise (&-dif)g,3whith NV b20Gohiz)to Exr3€uBsDcyyyea 60 H, N,
6.80-6.60 (3 H, dp=c, -55.13( 1(,1CHC45-)1a13aﬂ5yJ(3aHd §h,wtﬁ.c&0aﬁ3atky§éne 3rélp3. 40

(2H m, 2.9-2.8 ( % 4Q £S5 =545
2- (4, 5-Di net hyl oxn %e 8 g ﬁer(%rdlsuﬂ roxy et 2 I % )4 - 3, 3-di phen
yl propi oni ¢ aci d ¢ 55') 4'54 27 ’200 MHz) :
7307202|ppm(10H n),680660(3H ,600 1H s), 3.85 (3 H 9),
3.80 (3 H, sgs, 12157@,},31-&@3,(,2 di-c/dalk¥1 80 (2 H tr), 2.10 (3 H s), 1.90 (3
H s). 5 ESI-Ms: M

(S)-2-(Benzot hi azol - 2 yI oxy) 3- met hoxy- 3, 3-di phenyl propionic acid (1-6) 10
1H- NVR (200 MHz)er R 7Ag ?55911@ rendey, RY, Jaslk?dzalm?aHtOnylV% BFipg-H, s),
3.30 (3 H, s). ESI-MS W 405 15

(9)-2- (4, 55961@' ,@é@ g a25Le2 gf;)cacs.rm oy %;gagny prosieni <
%50 (5 1 5 e eas $iro ﬂg E} g Fase 50 Pezpbhos

rlsubstltuted by halogen, hydroxyl, mercapto, carboxyl,
amino, C;-C4-alkoxy, C;-Cs-alkylthio, Ci-Csz-haloalkoxy,
C,-Cq-alkoxycarbonyl, carboxamide, CONH(C;-C4-alkyl),

30 CON(C;-C4-alkyl),, CONRISR16, NH(C;-Cg4-alkyl), N(C;-Cg4-alkyl),,
Cs-Cg-cycloalkyl, phenoxy or phenyl, it being possible for the
aryl radicals mentioned for their part to be meono- to
trisubstituted by halogen, hydroxyl, C;-C4;-alkyl,

35 C;-Cy~alkylcarboxyl, C;-Cq-haloalkyl, C;-Cs-alkoxy,

C;-C4-haloalkoxy, amino, NH(C;-C4-alkyl), N(C;-C4-alkyl)a,
phenyl, C;-C4-alkylthio or R19;

phenyl or naphthyl, which in each case can be mono- to

40 tris.ubstituted by: halogen, hydroxyl, amino, C;-Cs-alkyl,
C;-C4-haloalkyl, C;-Csz-alkoxy, Ci-Ci-haloalkoxy,
C,-C4~-alkylthio, NH(C;-Cs-alkyl), N(Ci-Cyz-alkyl),,
dioxomethylene or dioxoethylene;

45



’ 1 U MAY fuuL

25 (S)-2- (N@(@Jﬁﬁ% oxazol - 2-yl oxy) - 3- met hoxy- 3, 3-di phenyl propi onic acid
-4) 1HN 7.50-7.20 ppm (10 HL m, 6.10 (1 H s), 3.25 (3 H,

's) 2.1 (3H, s), 1.90 (3 H, s). 30 ESI-Ms: M = 367

2- (4, 5-Di net hyl t hi azol - 2-yl oxy) - 3- (2- ( 3,4- di net hoxyphenyl ) 35

et hoxy) - 3 3-di phenél pr op| oni c acid (I- 5) 1H NVR (200 M—lzé 7. 30- F&E)m

(10 H m), 6.7058-Soqrsipalkyl, stofeiny posibly bor (these dl%ﬂ%"sl 3€

3.70-3. 40 (2 H, cape 2o3ee (n@nlel- te)trizubgtisguted dy;: Dalggf(r?y Q- %fz)-alkml

ESI - MS: M = 53%,-Jhalkexpounds,-haldaiiyl.l can be prepared simlarly or as

45 descri bed in the general section. Table | Rz X A-CCO-~-OR3 R1

Y~R4 No. RR2, ,

R3AXRY1- 1COBf pHENPYRELINEVESEPPEDST 4- C - phenyl MeOCMEMESI - 3COA | 4- F- phenyl

MeOCMeMeS1- 4COA 1pheny| MeOCMEMEO - 5COA | phenyl MeOC-CHz-d i z- CHZSl 6COUHphen

yl MeOC- CH=CH- CHgg ﬁ% x menyéfw wspmome eyl LEH GRS aNE St phenyl (

0-

Fi preny) 6 L8 PRSI EEMG O o

| - 10000 | 4- Cl - phienyl { 4+
yl)Ci2CHHC-C -1Z-Ci2-Cl 128l - 1ZCOO<phenyI (4- Me0- phenyl ) CHZCH20C- CI | =CH- CH
=CHS1- 13COORphdry h{drdgdd Mp@iphemy |Q;Ct]-1@kﬂz20%|‘&3.hglﬁﬁmﬁl@ Eophehydd 3, 4
- Di MO pheny| ) CGHROCIENE H RofoO @9 tiisdbdt itdted NyChil dben.No. R-R2,
R3AXR4Y1- 15COA | phenyl ( 3, 4- Ui MeO- phenyl ) Cl 1201120CM9K/|901 16C0O011

' 4- F- phenyl (3, 4- Ui MeO phenyl ) CHZCl 120C- CI | Z- C112- Cl | zSI - 17C0Ul | phenyl (3, 4-D
i MO phenyl R®H | 2681 h200>@@nl,2 mgRy T 12S1- 18COA | phenyl ( 3, 4- Ui MeO phenyl ) C112C
1120C-Cl 101 | - C11=Cl | SI - 19CQUI | phenyl (4- Me0- phenyl ) Cl 120CveMeSI - 20COUI | 4- F-
phenyl (4- MeQ- hen%’\égﬁzOCMeMe& 21CUA | 4- C - phenyl (4- Me0- phenyl ) Cl i 20CVeMeS
| -22C0O0 | ph phenyl ) CHZOCMeMeQ - 23COA | phenyl (4- Me0- phenyl ) Cl | ZOC-
Cl | Z- CH2- CHZSl m&dfﬂdl ph%@gédhéb%qﬁreayt)—@ﬂzﬂkﬁﬁ@ieﬁhim@rl& - 25Ca

i phenyl (4- MeU- pheny)-h1fbMeidnel cRECAHQ Iddeanyb(4: % Q& pegY! 4o which a

%VEC:\_/S_O%] géﬁzlg%gggylﬁﬁmg i Q&'l )such as 7-aza-bicyclo[4.2.0]-

hen n
oc-a1=C1-ai=&5 él lﬁﬁ 7% %ﬁl‘égﬁxﬂ)‘%l 28 enyl ) O | ZoH20CMEMES
1- 30C00 | 4- O - pHerdy Fl& Wsz?lﬂéz 12F-3ményEY ’tﬁ@éﬁ?@h‘:ﬁ% KMDE 31000
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1 0 MAY 20028 Ae4g¥F5 Ny to the binding test described above, recept &0 MAY 2002
bi nding data were rreasured for the conmpounds shown bel ow. The results are
'shown in Table 2. 10 Table 2 Receptor binding data (Ki values) 15 20
ConpoundETA [ nM 1] ETB

[nM 1] | - 1136501 - 152154851 - 6900>7100I - 538>700] - 42931001 -13~45 - _~10 ?5 30

35 40 45 1PREFORARatRIY DisoP4bSma‘ks Q€ Bedy weight im the saseyefically
substi t ut ed reuepdeoRY CRAM®EpLrati@nd derivative 2 HNIX A-C-C0--<0O 10 R3

RL Y- "R4 | where Rl is tetrazole or a group 15 p | | CR where R has the

foll ow ng nﬁf}{l tn%%el2 onﬁ)o %dr agﬁg%e ggﬁ% ?@gézeecﬁ%x' §bl¥gdc[roqq.§u:.& hPoz%?t hon

of an al kaki

physi ol ogi catl )FhFoF%?‘é?ﬂte"% oPREFTaceRBA Lﬁﬁ"?‘d‘r’rs E3t¥n cfyPEF“BaI Ry¥. 2as
C1- C8- al kyl tiﬁ%!¢5heﬁ&4m'qggtéé BadatF capselrn| WPH??r%r %ﬂﬁ@#}?5r|¢P%§ﬁﬁh
case unsubsttidhlieed, osuppdssittioriesd. scB@thipng, foementber exkdmst eroapoaysd C
| inked via arnisker agenprdpifed3dncCa custoRdPy - RanddzZrRe Sad¥ive0 cofipstihd@ k can
assune the V@An”‘i% Qmé se? bePpfEle eauiBeh héué’%u‘é%m&ry %ha%mQEeét?Elﬂ R6 is
45 C1_CA- %kél Xil Cgr () C%/Clho l k#ablq.gb(.\[%dgkgenyllleg Cgré!é‘é()l&vgé
unsubsti t ut edl r ? it il

1sxntegrant f ow—regulatlng agents, plasticizers,
wettlng agents, dlspersants, emulsifiers, solvents,
release-delaying agents, antioxidants and/or propellants (cf. H.
Sucker et -al.: Pharmazeutische Technologie [Pharmaceutical
Technology], Thieme-Verlag, Stuttgart, 1991). The application
forms thus obtained normally contain the active compound in an
amount from 0.1 to 90% by weight.

15

20 Synthesis examples

Example 1:

2-Methylsulfonyl-4,5-dimethylthiazole
25

2.7 g of 2-methylmercapto-4,5-dimethylthiazole were initially
introduced into methylene chloride at ice temperature and 5.9 g
of mCPBA were added. The batch was stirred at room temperature
‘for 16 hours and then extracted once with sodium hydrogen-
carbonate solution and with sodium thiosulfate solution. The
organic phase was dried over magnesium sulfate, the solvent was
distilled off and 2.88 g of o0il were isolated, which were
directly employed further.

30

35
1§-NMR (200 MHz): 3.25 ppm (3 H, s), 2.50(3 H, s), 2.40 (3 H, s).

ESI-MS: M* = 191
40 Example 2:
2-Methylmercapto-4,5-cyclopentenothiazole

10.4 g of ammonium dithiocarbamate were initially introduced into
ethanol and 7.5 g of 2-chlorocyclopentanone were added. After

30 minutes, the reaction was complete and the reaction mixture
was added to water. The agueous phase was rendered strongly

45
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10 C1-4-al al kenyl , C3-Ce-al kynyl, C3-CB-cycloal kyl, it being
‘possi ble for these radicals to carry a Cl-C4-al koxy, Cl-C4-al kylthio and/or

a phenyl radical; 15 20 Cl- C4-hal oal ky], or phenyl, which is unsubstituted

or substituted. Ais NRBR9, azido, OR‘U, SR o, or Cl- C4- al kyl X is oxygen,

sul fur, CRI2lkalig® »singi3pding BreveXisia saLubione excracted Hekhy = oxygen or

sul fur or NReehylzgpeYchionideggemd thef ladjusRed te MIRR4 uswhg hcanwengrevedo t hat
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Cl- C4- al koxyul falreChrelbal oo idyy ad63d Girapwisry | REter GheChoat KWhHe @edction

Cl- CA-al iyl {44 Cbonﬂ:iegé Qﬁadﬁe kg RELAD wasCadfed K Vates!, b@nela Jeodgox 1 NH'Y

Y. i aYY, wﬁklﬁy&% N anecé g&f% )p%a %EZ %t 'VAY
2002 50 Cl- ‘T i g% Be

t hese radi cﬂ?%’??sd' o SH %*b%t"ﬁ’&léu%a %:%% sf'Ff lléeSr e%%ﬁl B{)?I&Fﬁg eWI th
CR11, forns¥as :=m Yedn’é’Prﬁé?eeéoéFlRW%éeGFt&PRe‘ﬁ%W EPRERE TN ch can be
unsubsti t ut paroficagbenit uted, and in which in each case one or nore

met hyl enasgroups can be repl aced by oxygen, sulfur, -NH or -N(Cl-C4-al kyl);
10 15 unsubg;tc%p%ee%_or substituted C3-C8-cycl oal kyl; 20 25

2-Methylsulfonyl-4,5-cyclopentenothiazole

20
1.9 g of 2-methylmercapto-4,5-cyclopentenocthiazole were initially

introduced at ice temperature into methylene chloride and 7.3 g
of mCPBA were added. The batch was stirred at room temperature
for 1l6‘hours and then extracted once with 1 N sodium hydroxide

25 solution and with sodium thiosulfate solution. The organic phase
was dried over magnesium sulfate, the solvent was distilled off
and 2.25 g of oil were isolated, which were directly employed
further.

30 1H-NMR (200 MHz): 3.26 ppm (3 H, s), 3.05 (2 H, dd), 2.95(2 H,
dd), 2.55 (2 H, dddd).

ESI-MS: M* = 203

35
Example 4:

2-Methylsulfonyl-4,5-dimethyloxazole

-

40 3 g of 2-methylthio-4,5~dimethyloxazole were dissolved in 100 ml
of methylene chloride and 13 g of mCPBA were added at ice
temperature. The batch was stirred for three hours and then added
to sodium thiosulfate solution. It was neutralized with sodidm
hydrogencarbonate and the product was extracted with methylene

45 chloride. After drying over magnesium sulfate, the solvent was



RB is hydr 0%%0@75332 al kyl, C3-C8-al kenyl, C3-C8-al kynyl, “ O MAY 2002
Cl- C$- al kyl carbonyl, it being possible for these radicals to be

‘unsubstituted or substituted; phenyl or naphthyl, which is unsubstituted or
substituted; or R8, together with R9, rms a C3-C~-al kyl ene chai n, which

can be unsubstituted or substituted an8%is closed to give a ring, and in

whi ch an al I845&de 187 oo @89 Be9r¥pIFNEE BYOMG T8y 1843t Rd, mHIFR 1t

hydr ogen, CMaB4darRgtly mosrdbile t9 mmpdowi fBIABTas i ndi cated under R8 to

give a 30 ring; Rl~ is hydrogen, Cl-Ce-alkyl, C3-Ce-al kenyl, C3-Ce-alkynyl,

it being possj e i cal s,to;be unsu Ltuted or bsi it ut ed;
phenyl or gla%llﬁ?hgl I%V%H%%isgﬁ%dsﬁg‘t i‘?u?éf@Sadlragz%b%l‘ti dt éd;%guﬁisu}bsts;%t'ut ed
or substit utBat-88:08* eyadl’dal kyl; 40 R12 is hydrogen, Cl-C4-al kyl; or NR12,
together with CRg, forns a 5- or 6-nenbered al kyl ene or al kenyl ene ring,
whi ch can be_uns bs%ituted or substituted, and in which in each case one or
nore 45 net tﬁﬁagﬁgeg bups can be replaced by oxygen or sul fur; 1 o MAY
2002 51 R13 is hydrogen, hal ogen, Cl-C4-al kyl, CzZ-C4-al kenyl,

CZ- CA- al ky®yls) -t ( b%%ﬂ@%&%&@h_ﬁai&hzf-gﬁéﬁyf-aiun@%hgx%% Pﬁ-di'&'ﬁuh?ilt uted or
substit ut ed; zéi&oh%ché' {980, G -C4-al kyl ; and the physiologically

tol erabl e salt , and the possi)bl e enantionerically pure and

di astereoi sonerically pure forns. 2_ The use of the heterocyclically

substit uked 20 ywdr ok yisk Natlyivere caddéddeoi amtindasial masxtdrd rEdlig efaim 1

for the prepanahiy@foy- AneRALEAE/E-diPhehy BRtdgiGnEBr 801 & iGARMI A of THF/
| nsuf fi Ci B0)) 85 OHRS s Bhe Q0L BRESSHITed Al PYIHTHRIALL . PESTHY ©.
acut el chroni ¢, ki dngl){ Al ur e éege rael B gﬁgem all ast hna &?nl gg i‘;_)rost rate
hyper pl asi a ¥nd PFoaY 1S R hcd s>~ FmeRPY LBt AR S NeEF Fe 5’8}_/‘ PtRally
subst i t ut ed BRFHFBcARD oWty WiaE BEITFefe Aty RPPH cempezater ey Faxd 1iénherss mheand
one or nore kedchvwas othriundeated acittdd wvektem i the biixonze ofas lagidified with
reni n-angi oteinglie aysd eandswhb poduiti Wak Néktrtdcted, watlyi edheasSi Aftér
ant agoni s, 4,300 G0LES I Midn@BY 8k t 4 IF 22BZ ¥ AR dﬁ@&)wiﬂglbfﬁ Uhe sBL¥ekk, it
ACEIneut 1 8l GILIQRERH UG, LhEE) oL IR 9 Sand oy BESELS: MlelbEbLER ) A U
ant agoni stsdtand - q{:? | ng S tances. 4. pg rmaceut]cal” preparation
for oral and FAr ERPET A FEE Es S pEF YT HAS MG0al €%'n addition to
the customary drug auxiliaries, at |east one carboxylic acid deriva~ve | as
clainmed I n_clrakmr1l(200 MaEhe ws¥s-of. 2bhpphie{ v egyah i celdsy (QuBSt&f ptRdo (3
a- ~ydroca?%qg<,ylsi)(,: aask pgrg’vggi,vge.szd @su¢lgjned in claim1 for the
preparation of a medicanment fior inhibiting the binding of endothelia to
endothelia receptors in a subject in need of such inhibition. 1 0 MAY
2002 52 NovdsIndSerMtycl3igdal | y substituted a-hydroxycarboxylic acid
derivatives, their preparation and use as endothelia receptor antagonists
Abst r act ?’@eﬁ)pre en%\l_i nvention relates to carboxylic acid derivatives of
the formTa T"REBRIX ACC~-~-OR3 R Y-Ra | the substituents havi ng the
meani ngs explained in the description, preparation and use as endothelia
receptor antagansstgclopdrAendthiafi-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
CALACAA AR R b3 fg‘dﬁﬂﬂeﬁy@y&[ilod&@. AcfgHR A7AA. EHA. YSA. HA SA. AL A sA. xSA
P 9fANA @A yIA YETA |ATT[A SA TT@A LSnA _5A ITA A 9@\ H AHF. A A A~ Ay. Al $
?B=@
> lH-NMR (200 MHz): 7.30-7.20 ppm (10 H, m), 6.80~6.60 (3 H, m),
6.25 (1 H, s), 3.85 (3 H, s), 3.80 (3 H, s), 3.70-3.40 (2 H, m),
2.9-2.6 (4 H, m), 2.30-2.25 (2 H, m).

40 ESI-MS: M* = 545

2-(4,5-Dimethyloxazol-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
ethoxy)-3,3-diphenylpropionic acid (I-15)

45
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| _ng{ ~LOzupKBaV¥R) 624 AF2aF cai 3 TcAPcRPR alj ¢ &l c B e a8 8ui&c&0) €3] RBa]™a] cal] ca
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ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca] ca
Q' UHXHHHHHZ t L _a(C C ]ca
] ca] ca] ca] ca§ %ci%ﬂ %?3%] ga loa%)}c?a]a'cﬁ%“\%%('ga?%}%ﬁ ?Jr% ]L%:%LUA] ccﬂa]lgg] ca
] ca] ca] ca] ca ] ca

fg+t+++1, >, 1, K ,,,>B-CGE-F-./////S00}xr mhb] X] U ca] caU] ca] ca] cal] ca
] Ca] cal Ca] Ca]HCahﬁalde]rma])Ga] C‘ﬁd-ﬂ?C.%U] @a]n? m), 7.35-7.20 (12 H, m), 6.50 (1
a] cal] ca] ca]galsgalycqyg C ga] ca] ca] ca]ca
000n1gl1’ 2*22’232‘3032333g4445t gvv555 '666P7778X8} xr mhb] Xmhb] X] U] ca] cal] ca] ca] c
aU] ca] ca] caU] ca] cal] ca] ca] cal] ca] ca] cal ca] cal ca] c. aU ca] cal] ca] cal] ca] ca]
caU] ca]ca] cCRIIHX3[Bf 99999 : . ::$:7: =2 L:wx:

; b<<<<<<<gs=={vgkf a\ VU] ca] ca] ca] cal] ca] ca] ca] ca] ca] calcal] ca]l calcalcal]c
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aU] ca] caU] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca
E3 GECEEEEHHH! I JJ R bl XI f a\

a] cau] ca) tLFC Y C%C i QC K- 7L'¥'8'\1§}£EP&£H bkl ) a8 hcal cap) calgalsall
aU] ca] caU] cdl'cd)eate % Z galﬁ]‘)c’a]zcaﬁ] £4)a4] caPPQA QU RYR R
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a] cal] ca] caLﬂg;[a.]qga] gal=Lapcal cal] ca] ca] cal] ca] ca] caU] ca] caU] ca] ca] cal] cal] c
ajc

a} cal] ca] ca] ca] ca CaAYDYYZi [\ \\\\]rgnayan 22770 DaFabaaaKb~xr ngb] WRI f a\
V] cal] ca] %%1] GaURcA CMW oxazol-2-yloxy)-3-methoxy-3,3-diphenyl-

UV] ca] ca] caljmwficoaif cadich](@aW) ca] cal] ca] cal] ca] cal] ca] ca] cal] cal] cal] cal] ca
U] cal caKbdbgbub?dddeeel\lfffffffggthhi itiSiiiijj

kk~ytni d_ZT ca call ca] ¢ alj cal c
ay %:/aU] ca] c!akﬂ'@gil g% 515]‘c 'QE?& é{}‘ g% g{J] é] oa]((i H] ] aJ 25 (3
k3l 6l A1 4 F7nm: ﬁnhn hpP( erftrrsstt ~ysn| d"YS] U] ca] cal] ca] ca] ca
] caU] ca] ca] ca] caU] ca] ca] caU] ca] caU] calca]calc
al] ca] ca] caljgaMkcag<allsga] cay cal ca] cal] cal ca
tttt uuwwwwxyTyyyyYz\zz{{F| I |[||]| T}_}I}o}}~~xsmhb] Xi d*YS] U] ca] ca] cal] ca] c
aU] ca] cal] ca] ca] caU] ca] cal] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] caU] ca] caU] ca] c
alU)cajca]c 2-(4,5-Dimethylthiazol-2-yloxy)-3-(2-(3,4-dimethoxyphenyl)-
al] ca] ca~ggethd3h as pxtdiphengdpisy isnigbh¥i d” MS]1d)c U] ca] ca] cal] ca] ca] ¢
al] cal ca] cay] ca] cal ca] ca] cal] ca] cal] ca] cal] ca] cal)] ca] ca] cal] ca] ca] ca] calj]
cal ca] caU] ca12 1d68z} GJ] h~ ysnl d ZT UU] ca] ca] ca ca] ca caU] caJ caU] ca] cal] ca] ca
U ca] ca] c" a] CaB*Balf a4l c 4} €2 c-e?lg] BB’]‘ca; 1B C ]?:oa']%a?@] ¢3] Ba]®a

cl LVWOR* } xsnha@OXi(d_BT]3] &-Q4U] ¢ c &)aabl 2] chfcal) ca} et LdPc 4] Ra]ma] cal]
ca] caU] ca] cadlla®ale H, tr), 2.20 (3 H, s), 1.15 (3 H, s).
a] cal] ca] #aU] ca] ca] cal] ca] ca] cal] ca] ca*-osy| 4>GRUbeadl4~xsmhb] Wd_ZT] UU] U] c

a] cal] ca] ca Ca-ltrj]s L&ca] ca caU] ca] ca] cal] ca] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca
] cal] cal] ca] aU] cad7BOR[ N

WZ" $zt oj e [ U UUY| ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] caj ca]
ca]callca]c

$0]16QU] (. ]143}@%91 &ﬁ‘l&ailfu %Lgéq (},aa] tﬂ) é‘}% cf’éi“ééa ca] ca]ac"a] cal] ca] ca
U ca] cal 651] c ae] % %fcaljae ca] cal] c”a] caU] ca] ca4{

euswzt oi d*YSj U] U] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] cal] cal] cal] ca] c
a] cMa] cal] ca] ca] c™a] ca] c”a] caU] ca] caU] ca] cal] ca] caw' &#+. 249;

mgDI zt oi d*YS] U] U] ca] caU] ca] caU] ca] cal] ca] ca] c*a] cal] ca] caU] ca] caU] ca] caU] ca
] caU] ca] ca] cal] ca] c*aU] caU] cal] ca] ca] c*a] cal] ca] cal 06;

@ kgsw *_. 3j o~ysnhc] XR U] U] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] cal] ca] cal] ca
Ul caU] ca] caU] ca] cal] caU] cal] ca] cal] ca] ca] c"a] ca] c”a] ca] c”a] ca. 144MOUWY_adhj
o{ +0\ bSdi ol w1 ga\Vj U U] cU] ca] caU] ca] cal] ca] ca] cal] ca] cal] ca] caU] ca] caU] ca] c
a] ca] ca] cal] ca] cal] caU] cal] ca] ca] ca] caU] ca] c”a] ca] c"a] caox~JUot
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where R has the following meanings:

20
a) a radical OR%, where RS is:
hydrogen, the cation of an alkali metal, the cation of an
alkaline earth metal or a physiologically tolerable
25 organic ammonium ion;
C;3;-Cg-cycloalkyl, C;-Cg-alkyl, CH;-phenyl, C;-Cg-alkenyl,
C;-Cg-alkynyl or phenyl, in each case unsubstituted or
substituted.
30
b) a five-membered heteroaromatic linked via a nitrogen
atom.
35 c) a group
(ﬁ)k
—_—0— — RS
) o (CHZ)p S R
40
in which k can assume the values 0, 1 or 2, p can assume
the values 1, 2, 3 or 4 and R6é is
45

C,;-C4-alkyl, C;-Cg-cycloalkyl, Ci-Cg-alkenyl, C3;-Cg-alkynyl
or unsubstituted or substituted phenyl.



: 10U MAY ZuuZ
KL MN aTG N’ 109109 ?+1090& ()- ?' 10% & ()-0 >10% & () -

£ 10% & ()-,f%ﬁ(%s?’%gR Uy ~ ¢

. 2TG WN' &), 10k, 1090& () -k, 1099& () -k, 10908 () -k, 1090& () -k, 1099& () -k, 1098

& ()-cef | r

v TG k, 1099& () - k, 1099& () -k, 1090& ()2R, 1099& ()-5WHI" &), k, 1099& () -

i M TG k, 1099& (k. 209@8i¢3L 5\WHI" &) , k, 1090&’ () - K, 10998 () -k, 1099& () -

) TGBWHI" &), k, 1099& () -k, 1099& () -k, 1099& () -k, 1099&' () -k, 1099& () -

o
.
5 —N—S8§—
5
o)

where R7 is:

10
C;-C4-alkyl, C3~Cg-alkenyl, C;-Cg-alkynyl, C3-Cg-cycloalkyl,
it being possible for these radicals to carry a
Ci;~C4-alkoxy, C:;-C4-alkylthio and/or a phenyl radical;
15
C;~Cs4-haloalkyl or phenyl, which is unsubstituted or
substituted.
A is NR8R?, azido, OR10, SR10 or C;-Cs-alkyl
20
X is oxygen, sulfur, CR1l! or NR!2?; with the proviso that if
X = CR!!, then Y = oxygen or sulfur or NR14;
25 Y is oxygen, sulfur, CR!3 or NR!4; with the proviso that if
Y = oxygen or sulfur or NR!}4, then X = CRll;
R? and R3 (which can be identical or different):
30

are phenyl or naphthyl, which is unsubstituted or
substituted, or

phenyl or naphthyl, which are connected to one another in

35 the ortho-position via a direct bond, a methylene,
ethylene or ethenylene group, an oxygen or sulfur atom or
an SO;, NH or N(C,;-C4~alkyl) group

Cs-Cg-cycloalkyl, which is unsubstituted or substituted;

40
R4 and R!! (which can be identical or different):
are hydrogen, halogen, C;-C4;-alkoxy, C;-Cs-haloalkoxy,
45 Ci-C¢-alkenyloxy, €3;=Cg~alkynyloxy, C;-Cs-alkylthio,

C1-C4-alkylcarbonyl, C,-Cs-alkoxycarbonyl, hydroxyl, NHj,
NH(C;-C4-alkyl), N(C;-Cs-alkyl);
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3. A combination of heterocyclically substituted a-hydrocarboxylic acid derivatives | as
claimed in claim 1 and one or more active compounds selected from inhibitors of the
renin-angiotensin system such as renin inhibitors, angiotensin |l antagonists,
angiotensin-converting enzyme (ACE) inhibitors, mixed ACE/neutral endopeptidase
(NEP) inhibitors, B-blockers, diuretics, calcilum antagonists and VEGF-blocking
substances.

4. A pharmaceutical preparation for oral and parenteral use comprising per individual dose,
in addition to the customary drug auxiliaries, at least one carboxylic acid derivative | as
claimed in claim 1.

5. The use of the heterocyclically substituted a-hydrocarboxylic acid derivatives | as
claimed in claim 1 for the preparation of a medicament for inhibiting the binding of
endothelin to endothelin receptors in a subject in need of such inhibition.
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the substituents having the meanings explained in the
description, preparation and use as endothelin receptor
antagonists.
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