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0050/ 45281 Novel carboxylic acid derivatives, their preparation and
use The present invention relates to novel carboxylic acid deriva-" 5
ti'ves, their preparation and use. Endothelin is a peptide which is '
conposed of 21 am no acids and is synthesized and rel eased by the

vascul ar endot hel j um _ Endot he- lin exists in three isoforns ET-2
and- ET-3. | n Yoeek Qarbexy H’ i8R} gRTivatiygsrnEheie Qﬁepaﬁ?tlg?g?ﬂ ugg one or
all isoforns of endot helin. Endothelin is ‘a potent vasoconstrictor and

has a  pot enThefgmsentnivesscion rrdated tics nbmelncdrtimixylliic savid aleorivari c-

tion is causegdives bivhdipJpréparadabichhd dge.its receptor (Nature, 332,
(1988) 411-415; FEBS Letters, 231, (1988) 440- 444 and 15 Bi ochem Bi ophys.

Res. Conmun. 1988 868- I ncr S [ rel.eas
endot hel i n ca %‘i theé‘ S, s%e?‘ltpep %S ?ﬁgﬁé’e %{le’%er a%% rgenal
and cer ebr al thesized PEW’! % %Ie Bs?‘blarql E% iym. Fadopher,

reported in thbn Mlﬁtlseﬁ-at 'ehl@et Hépf@matf'éh'lpl BEnd ansl) ETs3of I ichet KOl Low-
were foundl0 ing YEatt,eresdothdilimypert timt aigndfiks oneooar dlal isaffcamst of

g!“rm”g's of ng;&ﬁwmhaz;%gggtfﬁé;ggg ggn to&ovizo@:t(ﬁﬁ&%%eggrmd Sha%nd@l? 2 Itgre
| Fway: £ s s. kfiow s

Med. Bi ol 264, ° (1550

Aocordi ngly. %ﬁ (i, Epue %%béﬁ‘?&f‘ﬁ%%ﬁ °%§ﬁ?bm brﬁiafé i it

endot hel i n_t c3¢%e (1888): &1 1vthpt FEPS oLt eHfraddh
abovenent i dReBiethen.oPadgPhys . éTefsecﬁgmmnendé&he(H\B&a)n@GtBhé?éiore 30 be
val uabl e drugs. We have found that certain carboxylic acid derivatives

are good inbhdrdd¥ed ot ebkynal re1686€ WO adot BEL ik @aBYS Nhé L stehdt es to
Carboxyllc acy s Sl 2hb¥ 86n Un WRE bOFipher®!, Arénal and cerbBFfil blood ves-
sels, which may lead to illnesses. It has been reported in the
20 literature that elevated plasma levels of endothelin were found
in patients with hypertension, acute myocardial infarct, pulmo-
nary hypertension, Raynaud’'s syndrome, atherosclerosis and in the
airways of asthmatics (Japan J. Hypertension, 12, (1989) 79, '
J. Vascular Med. Biology 2, (1990) 207, J. Am. Med. Association
25 264, (1990) 2868). '

Accordingly, substances which specifically inhibit the binding of

endothelin to the receptor ought also to antagonize the various

abovementioned physiological effects of endothelin and therefore
30 be valuable drugs.

We have found that certain carboxylic acid derivatives are good
inhibitors of endothelin receptors.

35 The- invention relates to carboxylic acid derlvatlves of the for-
mula I
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45 0050/ 45281 : 2 where Ris
faornyl, tetrazole [sic], nitrile [sic], .a COOH group or a radical which
can be hydrolyzed to COOH, and the ot her ub- stituents have the

foll owi ng nea y ert]
N(C[ err] - C4- af']'bg’??z“dls fR%"Yf %e%é%’%m é‘j;y?g c‘qgé | gt Bk tkyl
Clerr]-C4-al k8§ya radica wb}‘é‘i‘r e By &P @/%q'r] ?k?/‘l"lﬁﬁ 3“

X nitrogen §tlitmentsyhave H}%r 1loying dReARIMISE Clerr]-al kyl, or CR[err]
10 forns together with CR3 a 5- or 6-nenbered al kyl ene or

al kenyl ene 15 Ry Whi eﬁog?e'vtn hgasoRel) M, S ONIDYC00E-ATkyl), N(C1doyealkelys,- al kyl

groups and in whi ﬁ reaqﬂ_@ q_ )élﬁﬁl@loalkyl cHQURL mbe repl aced
by oxygen, sul fur n'e%:; alkflﬂhl hydr ogen, dr oxyI NH2,
NH(C[ err] - C4- Al kyF} ‘NPE:E‘%? ' hal ogen, C[err] C4-al kyl |
Cerr]-CA-haloal kyl, (err]- C4 aI kox d err] - C4- hal oal koxy,

“NH-O ([ err] - ¥l kyhitcpgen orceBH rzharﬁyl!‘éh»le bydxgen or Ci.s-alkylniaxd CRY!
CR err] as 1ondi cafetmsbmgethergwifh £R3- a05- omérinembelred alkylenenoy 20

‘R4 and Rlerr] (waményaﬁhebemgleomd}ﬁbaarbélédwte.r&h);ed by one orphenyl or

napht hyl, which cag n|t _ZU fglt %fﬂ ant‘iﬁ“‘:‘. &gmem eac caé’é éfifetfh%leﬁé"' ng

di cal hal
T o el o W Bl gL DB et

phenoxy, (err C4 aI k | t hi o, am no, C[err] C4-al kylamno or Clerr]-C4- d|

al kyl am no150R hydrogerph@wrozsylnamn hH ( CaniFis L k1D »c BilEecQec@lkphather in
the ortho 30 hatoderoN < ¥Caal kgl | eCi-Cly+ikBe kya , nei—oi-aheoxyet hyl ene or

et henyl ene group, cc,OxE 8641 ISxyS ULTHLOaE 00 k) E(Xc,~allkdy1©Hio or CR3 is
N-al kyl ‘group, or, %kg%kyn;? Qﬁlal%yéndlcat ]G¥%[€<?r ve%egL] @H\#b@!rgal

C3- C6- al kenyl -cycl oa re each
of these radi cal S A% be substi tut ed one or nore ti mes by: hal ogen,
nitro, cyaﬁ(? (err]-C4-al koxy, C3-(err]-al kenyl oxy,

C3-Cerr]-al k?ﬁyl éR? Rs(:[(@hﬂ-j‘—'hcszlalalheylldentlcal oxry Hi§fexgnyy )] - C4- hal oal koxy,
Clerr]-C4-al kyl carbonyl, Clerr]-C4-alkoxy- - . . carbonyl,

C_[ err]-al kyl car bOEMéﬂ}i()ﬂr, nebBEhyt CArmdlcky bani B subBtituted by one or more
- err]-CA-al kypani 0. e ARG h Ofacﬁ%'ﬂél R l&&?ﬁf‘oiﬁt%' ydnd, hydroxyl,

bt tuted.one o en,
i e Bl Ko L
O err] - C4- al koxy, PRERO¥Y~ éA"‘Fﬂa'I orA"EROe4t h'lclléy?%]m](f‘mm° or C;-C4-di-

alkylamino; or

phenyl or naphthyl, which are connected together in the ortho

30 positions via a direct linkage, a methylene, ethylene or
ethenylene group, an oxygen or sulfur atom or an SO~, NH-~ or
N-alkyl group, or C3~-Cy-cycloalkyl;

Ré® hydrogen, C;-Cg—alkyl, C3;—-Cg~alkenyl, Ci~Cg~alkynyl or

35 C3-Cg—cycloalkyl, where each of these radicals can be
substituted one or more times by: halogen, nitro, cyano,
C1—Cs—alkoxy, C34C5—a1kenyloxy, c3—C5-alkynyloxy, C;-Cs-alkyl-
thio, C;-C4-haloalkoxy, C;-Cs—alkylcarbonyl, C;-Cs—alkoxy- .
carbonyl, Ci_g-alkylcarbonylalkyl, C;—Cs—alkylamino,

40 di-C;~C,;—-alkylamino, phenyl or phenyl or phenoxy which is
substituted one or more times, eg. one to three times, by
halogen, mitro, cyano, C;-C4—alkyl, C;-Cs—haloalkyl,
C1—~C4—alkoxy, C;-Cs-haloalkoxy or C;-Cs—alkylthio;

45 phenyl .or naphthyl, each of which can be substituted by one
or more of the following radicals: halogen, nitro, cyano,
hydroxyl, amino, C3-C4—alkyl, C;-Cs~haloalkyl, C;~Cs-alkoxy,
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45 phenyl or naphthyl, each of which can be substituted by one
or, nore of the follow ng radlcals hal ogen, nitro, cyano, hydr oxyl ,
am.no, Cerr]-C4- aIkyI Cerr]-C4- haloal&yl C[err] C4- al koxy,
0050/ 45281

: a—h loalkoxy 1t ino,
err C4ha|oa|k ﬁ XYy Si 'ftahg errjj M no,
.g%err} C4- dlalkyl 0, 1a£5££%ﬂ£%%y giexquathylgpe if éﬂ%?ethy&ene[3|c];

5 a five- or £F¥°hhnbered het er oaronpati ¢ noi ety containing one

40 three nitrogen atons and/or one sulfur or oxygen atom whi ch can
carry one t@ four ahfiegenrasaiEnéisired Gatefdarchdtic moietyf coheainingwineg
radicals: (err]-¢4-ahkdd nikhk8hén aﬁ‘bﬂ&ahﬁéygfl’lone sulfur L dxyget- MLHRXY
Cerr]-CaA-hal oaI k?ﬁ% hqa%r rc]arggl ") %%:lot hgr ﬁg'f"c%/en algms ancP ‘i-n?ﬁ}é &F two

phenyl car bonyl , SSi turn to

carry one to five® ’tﬁa st ¢ 1=CaGRtkY by tCH'Cé‘e Fi]éyfbl | owi ng
radicals: derr]- @ﬂ"%l‘ﬁ%oxy, C1-C4'(l,{BéPPP-k@Whého§ﬁ@ﬂky1€Pé‘Pr]P@Y&Irkoxy
Cerr]-C eno] - hal phehany canghenylcarbonyd) eit |bedhgapbysible;fortSthe phenydi t h
the provi so that PedfedlHAnhEAFRIES ity Bhentd ﬂ:LSrenﬁ&l@gen atoms SaRd/ct

bond; sul HHg %rt%légeﬂfoéh £19 Wﬁg%m%‘is. ?H&;hur or oxygen
or a singl e bond. —c ouE i ?i r%n[g di ds/preparl ng -
t hem such as FV 40t Cﬂ%y e 8 r%;'ﬁr?g ?T‘%a? WWstituted
carbon 25 atons. 8 Fr}ﬂ') e may be in the formof the pure enantioners

or pure di é»§tereorrers or a mxture thereof. The use of an enant-
ionmerically pure whtipothed provase | thmts R9stamde hydpogémrordy. when Zhis not a
invention further gprg1d Borlges to the use of the abovenmen- 30 tioned
carboxylic acid derivatives for producing drugs, in par- ticular.for

produci ng endgt hel Ij{; rece toor nhorbl t%rlsl 1 ge i nvention furthernore
relates to_th pr%?&’h &Y IR % S g%olﬁ of the formula IV in
enanti oneri“Cal |y pure form Enantio- 35 sel ective epoxidation of. an ol efin

with two phen§l sabbfyn @anpzygener lnedingle baxgy. Chem 59, 1994,
4378-4380). We have .now found, surprisingly, that even ester groups in
these syst ens-rneréaﬁpoundepoxndia&neorintanhe&ihtsa@t 6l pPedring tHém Thguch as
preparation ofyt s GATPANYIfads SHebBombhe (MmBYEDLL OutRE Buted carbon
25 atoms. Such compounds may be in the form of the pure enantiomers
or pure diastereomers or a mixture thereof. The use of an enant-
iomerically pure compound as active substance is preferred.

The invention furthermore relates to the use of the abovemen-
30 tioned carboxylic acid derivatives for producing drugs, in par-
ticular for producing endothelin receptor inhibitors. .

The invention furthermore relates to the preparation of the com-
-pounds .of the formula IV in enantiomerically pure form. Enantio-

35 selective epoxidation of an olefin with two phenyl substituents
is known (J. Org. Chem. 59, 1994, 4378-4380). We have now found,
surprisingly, that even ester groups in these systems permit
‘epoxidation in hlgh optical purity.

40 The preparation of the compounds according to the invention where
Z is sulfur or oxygen starts from the epoxides IV, which are ob-
tained in a conventional manner, eg. as described in J. March,
Advanced Organic Chemistry, 2nd ed., 1983, page 862 and page 750, )
from the ketones II or the olefins III:

45
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Z is sulfur or oxygen starts fromthe epoxides |V, which are ob- t ai ned
in a conventional manner, eg. as described in J. March, - Advanced Organic
Chemistry, 2nd ed., 1983, page 862 and page 750, fromthe ketones Il or
the olefins Il1: 45 0050/ 45281 4
.15 Carboxylic acid derivatives of the general formula VI can be pre-

pared by reacting kﬁe epoxi des of the general fornmula IV (eg. wth R =
ROOR[err] [sic]) wthNgl cohols or thiols of the geheral for- mula Vv

where R6 and Z have the Sesmigs stated in claiml.

R4 25 s [err] To do thls conpounds of

t he general fornul% |V ar eIheat ed m;rﬁ\‘~\gggpounds of theformula V, in

the nolar ratio of about 1:1 to  1:7, pre ably R 40 3 e quvalents,
al e

to 50-200C, preferably 80-150C. 30 The reaction pl ace
in the presence of a diluent. Al'l sol vents which ag9r|nert toward the
reagents used can be used for this pur pose® R v -
10 R¢
\\\(:.___,ﬂ‘J
N
ITI

15 Carboxylic acid derivatives of the general formula VI can be pre-
pared by reacting the epoxides of the general formula IV (eg.
with R = ROOR!0 [sic]) with alcohols or thiols of the general for-
mula V where R® and Zz have the meanings stated in claim 1.

20

R4
s
IV + RZ§ ————» R—Z—C CH OH VI
25 v ' ' R’ R

To do this, compounds of the general formula IV are heated with
compounds of the formula V, in the molar ratio of about 1l:1 to
1:7, preferably 1 to 3 mole equivalents, to 50-200°C, preferably
80-150°cC.

30
The reaction can also take place in the presence of a diluent.
All solvents which are inert toward the reagents used can be used
for this purpose.

35 Examples of such solvents or diluents are water, aliphatic, ali-
cyclic and aromatic hydrocarbons, which may in each case be chlo-
rinated, such as hexane, cyclohexane, petroleum ether, naphtha,
benzene, toluene, xylene, methylene chloride, chloroform, carbon
tetrachloride, ethyl chloride and trichloroethylene, ethers such

40 as diisopropyl ether, dibutyl ether, methyl tert-butyl ether,
propylene oxide, dioxane and tetrahydrofuran, ketones such as
acetone, methyl ethyl ketone, methyl isopropyl ketone and methyl
isobutyl ketone, nitriles such as acetonitrile and propionitrile,
alcohols, such as methanol, ethanol, isopropanol, butanol and

45 ethylene glycol, esters such as ethyl acetate and amyl acetate,
amides such as dimethylformamide, dimethylacetamide and N-methyl-
pyrrblidone, sulfoxides and sulfones, such as dimethyl sulfoxide
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35 Exanpl es of such solvents or diluents are water, aliphatic, ali-

cyclic and aromati c hydrocarbons, which may in each case be chl o-

rinated, such as hexane, cyclohexane, petgol eum ether, naphtha, benzene,
Lol uene. XYl enga aRIENISNE SULEL! ffn G RURIALE, GIEDON uredLlraRNLET I e,
ethyl chloride ang.iric _o'r,oets LEne:. %t FEF sSEiien 46 Hgtlisor pyl" et her,
di butyl et her ,lieBiPRER ‘t“l"ﬂﬁf%l&'h'&fme f)?%p’;fl:’é'ﬂémﬁgﬁ N '(ﬁ'%xgﬁge*éﬁ:ﬁi'

t et r ahydr of ur 2¥drRee bHE:-Pvrdmidanonescet one, nethyl ethyl ketone, nethyl
isopropyl ketone and net hyl i sobutyl ketone, nitriles such as
‘acetonitril s am@ peaptidh lis peeferabGolkargied Wit At Eetémpstatuebh@nothe

| sopropanol , B3ROk &t 456t bivd m&ig.héfﬁéﬁ?t B €ha SHferds of! Vi ARPlRt ©

and anyl acet atoci am des such as ormam de, di net hyl acetam

and N-met hyl - ~CYY8PFFol i done, sul foxi des and sul fones, such as di met hyl

sul f oxi de 0050/ 45281 , 5 and

sul f ol ane, bashe pyeserge Pf adrakalysicmay becadvantegeguys. Suitable cata-

1, 3- di net hyl0 riiysasoareli strdngnergmmiicl ahddinetdanic3 a¢is, Gandilewis acids.
hydr o- 2( 1H) - p¥exafiples Of¥ereofSaf8f 114! aQia) SsulfRkr@taktyd £ Hydreehdotidat a
Solvent  or micins tyLERRIBALERT: Red) a*glﬁ%?ee%‘i?’%ggaf"%%ﬂﬁéé?ﬁ it
advant ageous. %L']‘Pfégfee?éetrgpelﬁmﬁy%’[tsan&?’g'?ﬁﬂ o%gf%‘?&ﬁ #% and i nor gani c
acids, and Lew s acids. Exanpl es thereof are, inter alia, sulfuric acid,
hydrochl ori¥5 Compenuds tof ftheo formwla VIawhere R4 endeRe el cwrioabixl cedr on
tri- f | uor iad@soebaepréparaddbyi $ulhjastiny) cahmpmindsabésthe forimipovn deheaie
the formula Viranhga erR4ranghéiya’ @apichep) ko phafyl oﬁ'rﬁ%hlﬁﬁyprﬁﬂ%ﬁ@uméd

subj ecti ng congpo r are phenyl,
napht hyl , or gﬁe% é]é)jr')‘;enéap%toﬁgl'%%ﬁf&?g%%ydrﬁégggg?ﬁbed above, to a

nucl ear hydrogenation. 20 Conpounds of the formula VI can be obtained in

enant i ofrer i A fEpPounds, f thenfapmuta ML g0t he RRiRiRer ok AN ipmEEicAllY
compounds of E&e form by skarving ofrasnenranyionrnncad ly hpurm aempodade rohdde
with com [fornd3a ofv tdrel reactinmg \them?in| the snanmetrhdeseribego with| con-o
obtai n enant i @¥ahisabf eHallrera@tad v. pounds of the formula VI by carrying
out a classical racemate resolution on racem c or diastereoneric

conpounds e.fo I VI _usi sui_t e. enant i onerical,l ure bases
Such s br it g8 1e"EQbbemer pdfp e o' OB SuiI SRR A TY, BUES S
chi nchoni ne 3(§’°P§PE]?f¢>d/}ﬁ Formela i By FarrRthy Audasi €13354Rate FAEERRYR i ne
(-), (+), desfyepieniameaacenic gr digssereongrisocompounds fplkhe formula
_ VI using suitable enantiomerically pure bases such as brucine,
strychnine, quinine, quinidine, chinchonidine [sic], chinchonine
30 [sic], yohimbine, morphine, dehydroabietylamine, ephedrine (-),
(+), deoxyephedrine (+), (-), threo-2-amino-1-(p-nitrophe-
nyl)-1,3-propanediol (+), (-), threo-2-(N,N-dimethylamino)-1-(p-
nitrophenyl)-1,3-propanediol (+), (~) threo-2-amino-l-phenyl-
1,3-propanediol (+), (-), a-methylbenzylamine (+), (-),
35 a-(l-naphthyl)ethylamine (+), (-), 0-(2-naphthyl)ethylamine (+),
' (=), aminomethylpinane, N,N-dimethyl-l-phenylethylamine,
N-methyl-l-phenylethylamine, 4-nitrophenylethylamine,
pseudoephedrine, norephedrine, norpseudoephedrine, amino acid
derivatives, peptide derivatives.
80 o
The compounds according to the invention where Y is oxygen, and
the remaining substituents have the meanings stated under the
general formula I, can be prepared, for éiample, by reacting the
carboxylic acid derivatives of the general formula VI where the
45 substituents have the stated meaninés with compounds of the genQ
eral formula VII
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nyI) 1, 3-propanediol (+), (-), threo-2-(N, N-dinethylam no)-1-(p-
mtrophenyl) 1, 3-propanedi ol (+), (-) threo-2-am no-1-phenyl -
1,3-propanediol (+), (-), [err]-methyl beggylanine (+) (-), 35

a- (1-napht hyl )ethylam ne (+), (-), a-(2-naphthyl)ethylamne (+), (-)
am nonet hyl pi nane, N, N-di net’ hyI 1- phenyl et iy* ani ne,

N- et hyl - 1- phenyl et hyl am ne, 4-nit rophenyl thyI ant ne, pseudoephedri ne,
nor ephedri ne, nor pseudoephedrl ne, am N ~derivatives, peptide
derivatives. 40 The co ounds apco |ng o the i nvention where Yis
oxygen, ands the remaini 5 subsi i s h tre—reant ¥ stated under the
general fornula I, can be prepared, rrpl e by reacting the
carboxylic acid derivatives of the ge era formula VI where the 45
substituents have the stated neani ngs W t 1;g%)rrpounds of the gen- er al
formula VI 0050/ 45281 ' 6

[err] 10 where R err] .is hal ogen or Rl err]-S2-, where R16 can be
Clerr]-C4-akyl , ( err]-C4-hal oal kyl or phenyl. 'The reaction preferably

.t.akes pl ace i m,herenglsoﬁstﬁgl@ghvgaceﬁta_@@gd e @16 el gev\c;.tc‘t-ggk dition
of a  suitable fasa1ohek Pfo:a én 1"‘“151&!‘ r@%@&?&@'}&te%rs &h&f Meeh ééeuiL5

Vi, materrperatueran I reto t of
he sl vent . SRRk RPogERPRticid ipebt, diiiemce i emsd BEEIRE BT 2 be
bought, or théylﬁah pPaReapife©f (? Dagenehigh %Pl’?&ﬁﬂn%ﬁmé%he QBterq‘%d%aé'-e
possi bl e t d5u¥d,adn paiskemperariee irangeafron xoom temperarure torthe| beiddmdde
such as sodi upolintirofieche gollasst um hydri de or cal - cium hydride, a
carbonate such as an al kali netal carbonate, eg. sodi um or pot assi um

car bonat e, -an cahls aa gvg;fatth " £3biild V8108 NerkunlTehhe WA Rk IgaR U a5

sodi um or pot & SSI rLoxi de ano- o el a ‘I I ¢ £AMmQund lsnggrrllela.s

butyl lithi um 8}19 a eynﬁ?’é r%gare in'e a generally
It is possible to use as base an alkali metal or alkaline earth
metal hydride such as sodium hydride, potassium hydride or cal-
cium hydride, a carbonate such as an alkali metal carbonate, eqg.
sodium or potassium carbonate, an alkali metal or alkaline earth

25 metal hydroxide such as sodium or potassium hydroxide, an organo-

metallic compound such as butyllithium, or an alkali metal amide
such as lithium diisopropylamide.

The compounds according to the invention where Y is sulfur, and

30 the remaining substituents have the meanings stated under the
general formula I, can be prepared, for example, by reacting car-
boxylic acid derivatives of the general foermula VIII, which can
be obtained in a known manner from compounds of the general for-~
mula VI and in which the substituents have the abovementioned

35 meanings, with compounds of the general formula IX, where R2, R3
and X have the meanings stated under general formula I.

R2

40 R | | N=<
6 |

R — % — C— CH— OSO,R ° + HS

Lo \N_/(

vIIr . L IX
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such as lithiumdiisopropyl am de. The conpounds according to the

invention where Y is sulfur, and 30 the remmining substituents have the
meani ngs stated under the general formgla I, can be prepared, for

exanpl e, by rgacting.car lvatiyes he n | a
VTP i ob CERE 4RBh prafiReb ikl Pﬁ’#aaﬁﬁe% A, oF, thata V%e%ﬁ%ﬁég“
general for- ingkl Aijuenky vithyhhenaddition of; f“u%ﬁ’r’t D B2pfe ie. a base :
abovenent i onedhidsh deprotignatesd tthec dnpermeiiiate TKe HerfertempPesatiNe rlaRgewher e

R2, R3 and ¥rémusdmeenperatngye sbatpel hmdamggpomialoﬁ ahesubalvent.
R2 slerr] 0050/ 45281 7

The reaction preleralloiniakes WASE bied BelliabBC:RARY HERELLANE hhovel, "6EL

diluents with t

depr ot onat es Fﬁ%l‘f a@l’aﬁea?‘é]? &9 )‘Er"e%i L PHer g?ﬁi”%”?ea'nd‘g‘ldaz? rﬁr 618'%1“'
tenperat ure tBiEYRIQWNELARE pbtiR]-0f the sol vent. 5 It is possible to
use as base, besides those nentioned above, or- gani ¢ bases such as

tri et hyl amioecartysiyliice acidi daziviat ioes dofizzhe foriuly ciTalndetantormila] vI 40
Carboxylic ackgréler inakhyes &in ivaeptepstdd py %eaéti:ﬂ; féyoﬁhas \6f “the geLect
| i nkage) can ﬁ&l?rﬁ})%%ﬂx{?é(pf&ae%t b#9t RO HuS a0kt he TOr- IV wth

cuprates of t or mul

15 | ' R*
6 6 |
IV + R, Cu(CN)Li; ———— R — C— CH— OH
I

R R

20 . .
XI ' Via

The cuprates can be prepared as described in Tetrahedron Letters
23, (1982) 3755. '

25
Compounds of the formula I can also be prepared by starting from
the corresponding carboxylic acids, ie. compounds of the formula
I where R is COOH, and initially converting these in a conven-
tional manner into an activated form, such as a halide, an anhy-

30 dride or imidazolide, and then reacting the latter with an
appropriate hydroxy compound HOR!®. This reaction can be carried
out in the usual solvents and often requires addition of a base,
in which case those mentioned above are suitable. These two steps
can also be simplified, for example, by allowing the carboxylic

35 acid to act on the hydroxy compound in the presence of a dehy-
drating agent such as a carbodiimide.

In addition, it is also possible for compounds of the formula I-
to be prepared by starting from the salts of the corresponding

40 carboxylic acids, ie. from compounds of the formula I where R is
COR! and R! is OM, where M can be an alkali metal cation or the
equivalent of an alkaline earth metal cation. These salts can be
reacted with many compounds of the formula R!-A where A is a con-
ventional nucleofugic leaving group, for example halogen such as

45 chlorine, bromine, iodine or aryl- or alkylsulfbhyl which is un-
substituted or substituted by halogen, alkyl or haloalkyl,'sﬁch
as toluenesulfonyl and methylsulfonyl, or another equivalent
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[err] The cuprates can be prepared as described in Tetrahedron Letters

23, (1982) 3755. 25 - Conpounds of the formula | can also be prepared by
starting from the correspondi ng carboxygic aci ds i e. conpounds of the

f |
tl()gggl amamner 6n%n aCaSI v @%‘g‘f ormtolfg%% %%q"\él FB%‘ tﬁq:%e Iﬁe&‘gﬁ'@d/
or imdazoli dé l&Hﬁ“’f HeRTee KBPYR X (Fan Bet 8381y R 5?{”‘9% .‘%’p fd‘roxy

conpound HOR[ ®@erk. knpwledgeacFhis wtl}@ncaﬂl iRy carﬁa{eduqmtt Ha G§B‘a¢n%¥9’\?ént S
and often requoleentsidinid advahtagdmmsdy takes \placke wvitk the sddienon okd

above are sif thales. idRAGRN VEsE! Eitee meabished dpRvel 8béiddiddbleor exanpl e,
by allow ng the carboxylic 35 acid to act on the hydroxy corrpound in the

presence of a - s drati.ng ent_ such as_a carb ddltlon
e el s podRptacie! Bifoshttila X Raviorfk FARLY. B Gmamprer 4R
starting from#R¥Psalts of the corresponding 40 carboxyllc acids, ie. from
conpounds of the fornmula | where Ris COR[err] and Rlerr] is CNl where M
can be an atali nmetal cation or the qgui val ent of an alkaline earth
metal cation. These salts can be rea(ged wi th many conpounds of the
formula Rlerr]-A where Ais a con- ti.onal nucl eofugic 1eaving group,
for exanpl e hal ogen such as 45 chlorlné}FBron1ne | odi ne or aryl- or

al kyl sul fonyl which is un- substituted or substituted by hal ogen, alkyl
or hal oal kyl, such as tol uenesul fonyl and nethylsulfonyl or anot her

equi val ent 15 wherg(Rbh/h#B2ghe following meanings: 8 | eavi ng
group. Conpounds of the fornmula Rerr]-Awith a reactive sub- stituent A
are known or @gn Q@dg 8§ény obtained with general ex- pert know edge.
Thi s reaction can carried out in conventi onal sol vents and

advant ageousl é’ t akes E w ihe addition of a 5 base, in which case
those menti on®d af87ETRY b 1 The radical Rin formula | may vary

wi del y. Forz%xanpl e, Ris a group- 10
C-RlL 15 whercd R fidvetmrubeyiedohereronnomatjgc: moiety linked by a nitrogen
atom, such as pyrrolyl, pyrazolyl, imidazolyl and triazolyl,
which may carry one or two halogen atoms, in particular fluo-
rine and chlorine and/or one or two of the following radi-
25 cals:

Ci1—C4—alkyl such as methyl, ethyl, 1-propyl, 2-propyl,
2-methyl-2-propyl, 2-methyl-l-propyl, l-butyl, 2-butyl;

30 C;~C4~haloalkyl, in particular C;-C;~haloalkyl such as
fluoromethyl, difluoromethyl, trifluoromethyl, chloro-
difluoromethyl, dichlorofluoromethyl, trichloromethyl,
1-fluoroethyl, 2~fluoroethyl, 2,2-difluoroethyl, 2,2,2-tri-
fluoroethyl, 2-chloro-2,2-difluoroethyl, 2,2-dichloro-

35 2-fluoroethyl, 2,2,2-trichloroethyl and pentafluoroethyl;

C1-C4~haloalkoxy, in particular C;-C,-haloalkoxy such
as difluoromethoxy, trifluoromethoxy, chlorédifluoromethoxy,
1-fluoroethoxy, 2-fluoroethoxy, 2,2-difluoroethoxy,

40 1,1,2,2-tetrafluoroethoxy, 2,2,2-trifluoroethoxy,

o 2-chloro-1,1,2-trifluoroethoxy and pentafluoroethoxy, in
particular trifluoromethoxy;

C1—C4~alkoxy such as methoxy, ethoxy, propoxy, l-methylethoxy,
45 . butoxy, 1l-methylpropoxy, 2-methylpropoxy, 1,1-dimethylethqu,
in particular methoxy, ethoxy, l-methylethoxy:;
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a) hydrogen; b) succinylimdoxy [sic]; 20 c) a five-nenbered
het eroaromatic noiety |linked by a nitrogen : atom such as pyrrolyl,
pyrazol yl , i m dazolyl and triazolyl, g Which may carry one or two

hal ogen atons, inpapt Htk& I&“&ch s me ﬂg}ﬂ;%l%”deE B th &g or
2L b5l Wi, pp me S, P

two of the foll ow

met hyl, ethyl, 1- p‘rg‘ﬁ'r Py butylth"Q’Jml\,t %hyg. 2°me
2-met hyl - 1- pr opyl PI'PPU&‘F‘H-Ov '}'ticrtiymethﬂ@thylth}oc&mmamwar imeth¥LEhEQ| ar
C err] - C2- hal oal kydndsethyhishio; fl uoronet hyl, difluoronethyl, :
trifluoronetgiyl, chloro- di fl uoronet hyl, dichl orofl uoronethyl,

trichloromethy) g1 furtdernow grge{. doa12- fl uoroethyl, 2,2-difluoroethyl,
2,2,2-tri - fl uoroet hyl, oro-2, 2- |quoroethyl, 2,2-dichloro- 35

2-f1 uor oet hyl, 2,2,2-trichlor oet hyI and pem af | uor oet hyl ;

( err]-C4-hal oal koxy, in particular Cerr})-C2-hal oal koxy such as
di fl uoromet hoxy, trifluoronethoxy-(elyl ogodi f | uor omet hoxy,

1-fl uoroet iy, 2-fl uoroet hoxy, § di™ | ugr oet hoxy, 40

1,1, 2, 2-tetrafl uoroet hoxy, 2,2, 2- trlfhunﬁ%#moxy,
2-chloro-1,1,1,2-trifluoroethoxy and penta uor oet hoxy, in

partlcular trlfluoroneth Koxy such

et hoxy, propoxy, Yhgs Je%/r'?oﬁ 1,8nd q.' {i %1/ W& ﬁé ;Cﬂg gﬁ{}% ca%yor
2- et hy| pr opoxy, PlffSFﬂ’é?m}'{aé'f-‘hBR? f°11°"’m9| ﬂeﬁé’rfiqscul ar net hoxy, ethoxy,
1- net hyl et heéky; 0050/ 45281 9
(err]-C4-al kyl t hingdsagén as net hyl t hi o, ethylthio, propylthio,
1-met hyl et hyl thio, butylthio, 1-nethylpropylthio, 2-nethyl-

ropylthio, 1,1-di I t I t Lyl
Et hylthio 5 &b Ee1R ?yf{‘#t rtiBuBlE ' S A’ B I"F'l‘&‘i“ed abo?df

20 C;—Cg—alkenyl such as 2-propenyl, 2-butenyl, 3-butenyl,
l1-methyl-2-propenyl, 2-methyl-2-propenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, l-methyl-2-butenyl, 2-methyl-
2-butenyl, 3-methyl-2-butenyl, l-methyl-3-butenyl,
2-methyl-3-butenyl, 3-methyl-3-butenyl, 1,1-dimethyl-

25 2-propenyl, 1,2-dimethyl-2-propenyl, l-ethyl-2-propenyl,
2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, l-methyl-2-pent-
enyl, 2-methyl-2-pentenyl, 3-methyl-2-pentenyl, 4-methyl-
2-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3—-pentenyl,
l-methyl-4-pentenyl, 2-methyl-4-pentenyl, 3-methyl-4-pent-

30 enyl, 4-methyl-4-pentenyl, 1,1-dimethyl-2-butenyl, 1,1-dime-
thyl-3-butenyl, 1,2~dimethyl-2-butenyl, 1,2-dimethyl-3-but-
enyl, 1,3-dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl,
2,2-dimethyl-3-butenyl, 2,3-dimethyl-2-butenyl, 2,3-dimethyl-
3-butenyl, l-ethyl-2-butenyl, l-ethyl-3-butenyl, 2-ethyl-

35 2-butenyl, 2-ethyl-3-butenyl, 1,1,2-trimethyl-2-propenyl,
l-ethyl-l-methyl~2-propenyl and l-ethyl-~2-methyl-2-propenyl,
in particular 2-propenyl, 2-butenyl, 3-methyl—-2-butenyl and
3-methyl-2-pentenyl; '

40 C3~C¢—alkynyl such as 2-propynyl, 2-butynyl, 3-~butynyl,
l-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
l-methyl-3-butynyl, 2-methyl-3-butynyl, l-methyl-2-butynyl,
1,1-dimethyl-2-propynyl, l-ethyl-2-propynyl, 2-hexynyl, -
3-hexynyl, 4-hexynyl, 5-hexynyl, l-methyl-2-pentynyl,

45 l-methyl—-2~pentynyl, l-methyl-3-pentynyl,
l-methyl-4~-pentynyl, 2-methyl-3-pentynyl,-
2-methyl-4-pentynyl, 3-methyl-4-pentynyl,
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where mis 0 or 1 and R7 and Rerr], which can be identical or
different, have the fol |l owi ng neani ngs: 15 hydrogen
Cerr]- C[err] al kyl, in partlcul ar C[err C4- al kyl as mentioned. above; 20

Clerr]-C6-al kenyl S 3: I
1- net hyl - 2- propen H& tzﬁ ﬁf&%hy gw%]tnz bp%gﬁl - 3- pent enyl
4-pentenyl, 1- rret “Eﬁ}’théfzs s 2= “B-P‘é

3- net hyl - 2- but eny?ﬂ‘ldmwl— 3-buk¥ngl,, 1-ethyl-2r-husyayl. ﬁmﬂyp-butynyl,
3- et hyl - 3- but enyR;ethyl-tA-betinyl & l-etﬁybfb-pmtyxhr,l—z—propynyl, preferably
1, 2- di net hyls- 2- pr Qpﬁf‘dﬂ’ynﬂ-,ebhhhtﬁxﬂf,oReﬁéfhyl-z-propﬁnf\Bmw I, 3-hexenyl,
4- hexenyl, 5-hexeRyle ﬂym&ygyppq_tn- artlculé‘:r%L gp?mfuyl 2- pent enyl ,
met hyl - 2- pentenyl f pent eny , 3- pentenyl

t hyl - 3- pent en hy| - 4- pent_en t hy I- ent eny

hyl - 4- pent - §@-Cs-cysmlkﬂ FuEhyee zpméﬂwl' B bprtrby v eratyt
i me- cHgloleivi and| cyqlqhemtwér, hyyclzaqmwénywhere these alkyl,

I met hyllo- 3- butycloalkyl,ealkenyl i edkbyyl Zydoupengédn each carry one to

t
1,1-di
1, 2-d
1, g'”Ethy| 3- bUEQGH'halogen atémsg,; G pakyicdrdtfARvkine or chlorlne and/or
h
2-

me
me
1-
2-
3-
3-
e

i met hyl - 2- buj,g h%ios &gﬁék%l_‘lbwmﬁ «]:;rgh itenyl, 1-ethyl- buFenyI

t hyl - 3- but enyl , ute -ethyl 3 but enyl ,

3-
4-
3-
2
1-
1,1, 2-trinethyl-2- prope K - et hyl -I - met hyl - 2- propenyl and
1- et hyl - 2- net hyl - $17fropd yl, Ci- c4"a1]9q1FYpaF¥ |Q5uP'yFY12"bﬂ1°0p€hﬁ4’h21%JcW as
3- met hyl - 2-385ut enymeahioned above, netBytalkenyioxny| C3-C4¢oalkenydthdg, al kynyI
such as 2-propynyt;-CG-alkyimyloxy3- BetGerpllkynylthio,lwheté\yihe? glkepybyand
g- |oem1 ylnyl3 bSt penam;ﬁ 1%&@%&{%1;:5 presentliﬂ%ﬂé‘fbdgaaﬁé/ifﬁ’ eferabl
- met hy ut yny i met hy propynyl ,
énbht 1dhea ”ﬁ%%“?ﬁ 4- hexynyl, 5- hexynyl ,
3-

-nmet hyl - 2-pentynyl, 1-neth I-3- ent ynyl

1- et hyl - 2- propyny xynyI
1- met hyl - 2 pentyn
1- net hyl - entyné! C4Zaﬁ5¥¥ﬁﬁr@nyénf“5’/ﬁl§rlas' in" pargi y| W tgﬂ'ﬁ%ﬁﬂﬂnyl'
met hyl - 4 pent ynythylcarbona@5opMparbonyl, 1-methylethylcarbonyl, butyl- 10
4- met hyl - 2- pent ynghrbdnyil,dilrmebhyi@edpytlyaybonyl, 2-methilpiroptliearbdriplit ynyl ,
2-di met hyl - 3- buty pvédimethylethyidarbomgahy! - 3- butynyl, 1-ethyl-2-butynyl,
et hyl - 3 butynyl g et hyl - 3-butynyl and
et
me

hyl - t hyl - ref erabl
Chyl ropyné R RyedtiEng) ot f%metw?ca géh. gy yc}élbpofflh |
Clerr]- cycl oal §PP¥;JLR,’W°§§ eP¥t oph hpxyFarbon

cycl ohexyl and cyérBeeRipropy}exyearaany 1\Ahér’eethi€é76°m'k9¥¥carb0nyll

1, 1-dimethylethoxycarbonyl;

1,
1-
1-
1-
C3-

30 C3—Cs—alkenylcarbonyl, C3—-Cg¢~alkynylcarbonyl, C3;—Cg—-alkenyloxy-
carbonyl and C;-C¢—alkynyloxycarbonyl, where the alkenyl and
alkynyl radicals are preferably defined as detailed above;

phenyl, unsubstituted or substituted one or more times, eg.
35 one to three times, by halogen, nitro, cyano, C,-C;,~alkyl,
© C;-Cs-haloalkyl, C,;-Cs—alkoxy, C;—-Cs—haloalkoxy or C;-C;—alkyl-
thio, such as 2-fluorophenyl, 3-chlorophenyl, 4-bromophenyl,
2-methylphenyl, 3-nitrophenyl, 4-cyanophenyl, 2-trifluoro-
methylphenyl, 3-methoxyphenyl, 4-trifluoroethoxyphenyl,
40 2-methylthiophenyl, 2,4-dichlorophenyl, 2-methoxy-3-methyl-
phenyl, 2,4-dimethoxyphenyl, 2—n1tro—5-cyanopheny1,
2,6-difluorophenyl;

45
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10 cycl oal kyl, al kenyl and al kynyl groups can each carry one to

five hal ogen atoms, in particular fl uori ne or .chl orine and/or one or
two of the follow ng groups: §§l- C4a|ky| d err]-C4-al koxy,

Jerr]-C4-al kyl t hig "'Cgé? %ﬁﬁnﬁh ghlégxa/slaﬁ 13% t:'(lzggg glglalﬁuno,

.C3- C6- al kenyl oxy,
'C3- C6-al kynyl t hi o, 1%%P%IW°51I L PPYAdf-methyl nJTPESRE M gEhy Lamino,

present in these @éﬁ@ﬁ#@}ﬂa@ﬁépablﬂylsopropylh%:v&eﬁWéaEbme fErisopreny 1 -

meani ngs; 20 NEpehylanthog| Wy lisopropyl-Nspropylsaminon particul ar,
met hyl car borgyl , et hyl car bonyl , propyl car bonyl ,

1- net hyl et hyl carb t ,
2- et hyl propyl car% a ﬂlrthermora d TMIIC fB@_I %‘iﬁgﬂfﬁéé&"ﬁ&' one
a

&i 1s:
Qerr]:Cial koxycgfb%ﬂ B ﬁgxn%a% e
propyl oxycar bonyl } ﬁ%‘?hy‘?’&"ﬁox%%ﬁcbo ‘li}tk& Fox ’cgﬂﬁﬁﬁﬂ

1- met hyl pr opyl oxy@aT%ﬂ#}koxzr rﬁarﬁy’rlml@p}kgxym lS‘an?l-alkylthlor as mentioned
1, 1- di met hylloet hoxwbavéohy lparti@ular; C3- C6- al kenyl car bonyl ,

C3- C6- al kynyl car bonyl C3 C6- al kenyl oxy- car bonyl and

C3- C6-al kyny| O.Xyc eed;getbt%srak&ﬁmyé 30 -alrylend gheg s are
preferably defi ne et al gng% is uBﬁ‘éb$%1q‘t‘%Fgeg$|su st I“%}‘ﬁ"ﬁ fo " :

substituted one of
nitro, cyano, q ePP s@i"—%ﬁﬁ& y C1-Ci-alyle rndcrapaFeptadn a hetefoatom

C err] - C4- di5koxy, sejectéd Eromakhel group eonsisting Of- akkgﬁan, sulfur ohj o,
such as 2-fl uoropheayobgexs, Ghichr aphe(CH,) 44, Br@apphgny(CH2)6~, —(CH2)7—,
2-met hyl phenyl, -rocﬁmpbewﬁz)z .E-*ﬁfoﬁh?é%' A dﬂfzb%"‘v‘qCHz)a '

Bl

en

met hyl phenyl , 3 mefRo roetlt 40 _on=chH- -
2- met hyl t hi ophenyl wﬁfpg (}ﬂ"ﬁi et 5xy 3- rrECHﬁ cH=CH (CHﬁ)e’

2, 4-di nmet hox henI 2n|tr05cano henyl , 26d|f|uoro henI
45 : @@b%p52gi furthermore a géoupp Y 11 pheny
di - err]-C4-al kyl am no such as, in partjigul ar, di et hyl am no,

di propyl am no, N-propyl-N-net hyl am no, r'bpyl N- et hyl am no,

di i sopropyl am no, N-isopropyl-N net hyI amjho, N-i sopropyl
N-et hyl ami no, N-isopropyl-NoRLqipd,3ni na. s 5 R’ R7 and R err]
furt her nor henyl which can be subsﬁltut ed by one or nore, eg. one

to three, the foll ow ng radicals: . .
where k is 0, 1 and 2, p is 1, 2, 3 and 4 and R? is

C;-C4-alkyl, C;—-Cs-haloalkyl, C3;—Cg¢—alkenyl, C3-Cg—alkynyl or
unsubstituted or substituted phenyl, as mentioned above in
30 particular. .

f) R! furthermore a radical OR1?, where R0 is:

hydrogen, the cation of an alkali metal such as lithium, so-

35 dium, potassium or the cation of an alkaline earth metal such .
as calcium, magnesium and-barium or an environmentally com-
patible organic ammonium ion such as tertlary C;-Cs~-alkyl-
ammonium or the ammonium ion;

40 C3—Cs—cycloalky1_as mentioned above, which may carry one to
three C;~-C;—alkyl groups;

C1—Cg-alkyl such as, in particular, methyl, ethyl, propyl,
l-methylethyl, butyl, l-methylpropyl, 2-methylpropyl,
45 1,1-dimethylethyl, pentyl, l-methylbutyl, 2-methylbutyl,
3-methylbutyl, 1,2-dimethylpropyl, 1,l-dimethylpropyl,
2,2-dimethylpropyl, 14ethylpropyl,_hexyl, l-methylpentyl,
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hal ogen, nitro, cyano, Clerr]-C4-alkyl, ([err]-C4-hal oal kyl,
Clerr]-C4-al koxy, C[err]-C4-hal oal koxy or CJerr]-C4-al kylthio, as nentioned

10 above in particular; ¥ and R err] toget her forma

CA- C7-al kyl ene chaj - t 0y Lol _
unsubstituted or 3 tﬁ ﬂ i'l z T:thﬁlpgﬁg %) Iltn%'[ﬁ ; err hfl
and may contain a to "T% ylbutyl c?e o buptdo é‘f“gF

oxygen, sul fur orbuter z'rﬁ'ldr‘-ﬁ‘gé Rylhutard a3 - 3rddpethylbu G+2)]51 Z‘FEHB'B-
- (CH2) 7-, tb@lﬁ#ﬁ?ﬂlw(@HZ)thrlmaﬂhySPtprm;}l—ethylbutyl, 2-ethyl-
-(CH err]) 2-80 ( CHbatyl) 3t-ethyl-2-met¥yipropil) [whidh caftHZaidy oneHBo)fiwsr],

5 gHZ' CH=CH- CH2-, h%_&l’h (ddds), 3n: a@&c‘%)lag[ £1ddr i’ Eﬂéréi?.ic?rﬁeggﬁaﬁbr one,

0O, 1 and 2, pis 1,
and R9 is - %f Eé] FONRY, * err% C4- hal oal kyl . C3- C6- al kenyl ,
C3- C6- al kynyl or unsubstltut ed or substituted phen ,_as nmentioned
.above in 300  p&etcaitkexy, Ci-€)y-aikylthieureyanoroFeGe il&l’%‘%ﬁrw&rr],
where Rl erro i s: C3;—-Cg—cychgalllygan Cit+de-alkbkycartonyl , aphenyl nphahozy odr
as.lithium so- 3phenylé¢HrbBnylot WhérdIBher akba it iradichlanimltudhi 6&n afdriry

netal such . ifSe&éh WdEd oHEgﬂ?SﬁWQ ﬁ&ﬂo | " aﬁ&/@f“ﬂﬂeOQBE'Eﬁ?éé ot
com pat i bl Ecgﬁ‘owmg”g‘)glca“is- aysaxf Sl ei ¢, @6-
anmoni um or the afABnfoHIoRe t4 Pe oél freft |

above, which may @&K¥Yr drigCecplkoxy, c%‘Fﬁ-’eE Yc&n |Clg m&i‘é‘ﬂt 1°r

Clerr]-Cl el - al kpe Bertiaped phoperin (Rillr&rlcu nyl, ethyl, propyl,

1-met hyl et hyl, butyl, 1-nethyl propyl, 2- nethylpropyl 45

1, 1-di met hyl et hyl a O?“Usb‘hlk}ll &R hbéhbh!éﬂéd abovel, hw)ih:bd;tl an carry one to five
3-net hyl butyl, 1, 2a4 Q@ﬁrﬁﬂdQEOpYﬁ érékd%lgﬁt9136¥fﬂgyhnd or chlorine

2, 2- dlnethylpropyl Pyl ntyk. 0050/45281
12 nmet hngen rE"‘f?r?gt éké)eoﬁji%lmng n%‘ m?dfr& rret
butyl, 1,3 2& met h? LOmMALAC yfn 1 iml‘ig edr e € nitrogen *t%i‘rs'

2, 2-di net hyl but yl 0r3a3SmemberpApbeteroaropapie majety containing a nitrogen
: atom and an oxygen or sulfur atom, which can carry one to

four halogen atoms and/or one or two of the following '
radicals:

25
nitro, cyano, C;~C;—alkyl, C;—-Cs-haloalkyl, C;-Csi—alkoxy,
phenyl, C;—-C;-haloalkoxy and/or C;—C;—alkylthio. Particular
mention may be made of: l-pyrazolyl, 3-methyl-l-pyrazolyl,
4-methyl-1l-pyrazolyl, 3,5-dimethyl-1l-pyrazolyl,

30 ° 3-phenyl-l-pyrazolyl, 4-phenyl-l-pyrazolyl,
4-chloro—l-pyrazolyl, 4-bromo-l-pyrazolyl, l-imidazolyl,
l1-benzimidazolyl, 1,2,4-triazol-1-yl, 3-methyl-1,2,4-tri-
azol-1-yl, 5-méthy1—1,2,4—triazol-1-yl, 1-benzotriazolyl,
3-isopropyl-5-isoxazolyl, 3-methyl-5-isoxazolyl, 2-oxazolyl,

35 2-thiazolyl, 2-imidazolyl, 3-ethyl-5-isoxazolyl, 3-phenyl-
5-isoxazolyl, 3-tert-butyl—5-isoxazoly1;

a C,—C¢—alkyl group which carries one of the following
radicals in position 2: C;-Cs—alkoxyimino, C3~C¢—alkynyloxy-
40 imino, C3;—-C¢-haloalkenyloxyimino or benzyloxyimino;

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

45 R0 furthermore a phenyl rgdicdl which can carry one to five
halogen -atoms and/or one to three of the following radicals:
nitro, cyano, C;~Cs—alkyl, C;—Cs;-haloalkyl, C;-Cs—alkoxy,
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thyl propyl, 1,2,2-trinethylpropyl, 1-ethylbutyl, 2-ethyl- 5 butyl,

1- et hyl -2-nmet hyl propyl, which can carry one to five hal ogen at ons,
in particul ar quorine and chlorine and/ g8 one of the following
radi-cal s: Wikhi NVl

C err]-C4-al kyl car Bog}{I h]alj'%lﬁéﬁpg‘ﬂé%rr’] %@]lktk ]1t° 8 Sned above in
Cerr]-C4-al koxycg 'Ill henyl phenoxy or phenyl carbonyl, where
the aromatic radicals in turn can carry in each case one to five

hal-ogen at ons and/aob—wembaxed heterodromatic mofety othichi #g Yinkedavia aitro,
cyano, (errg - CA- alikybgeration|, - €4ntins one to titdeynitEhgen |atohsakkadxyan
C[err] - CA-hal oal k@é!'rﬁn&ié)rorqt%rixa e’H léibh?l&nd/lo‘i one s 'EW‘UfOGSQ above
in particular; fOllOanfIl%drlLa

. lascrrt-'(? o —aﬁﬁoﬁ?n
carry one to i 1e§‘ 05%&[’?5% ?’lﬁ %“ a i @1 %grﬁéﬁlg%,red 20

chl orine, and ‘phenyl,
het er oar onat i ¢ noMepyierfiay hengadeofso 1rew§é2<hht odcRetkpiml-pyrazolyly 4
5- menber ed et er odrwabbyl-Impyragotyht & S-dgmethyl-rlopyrmazolyl, atom and an
oxygen or sul fur at—pmmy\mmpyealom,r Va-phen{yD-1-pyrazollgl) hal ogen at ons
?:Fg/r ?]r CC):?lealork ltVVO 40tni bl Pk 1, 4-brohéd};ﬁﬁ}}r%zo§§l, -mld&'zb'i?llcyano
C err] - C4- hal gal kox glld‘%h Q@;gil i/'&l’ll F%?n E%'{J’ér ?Mme hy1-1, 2040Y ntion
may be rrade of: 18§ %ﬁ 21' %F?ﬁ%ﬂﬂ “¥l, 'benzotr"a“ly

4- et hyl - léyrazopyﬁ’d{%c Q}'Q’T‘érh%dalz?iﬁrlazol yl, 30

3- phenyl - 1- pyrazol yl, 4-phenyl - 1-pyrazol yl, 4-ch|oro-1-pyrazo|y|,
4- brono- 1- pyrazol vi? furitKegndoe Vd .group 1-benzinidazo|y|,
1,2,4-triazol-1-yl, 3-nethyl-1,2,4-tri- azol -1-yl,

5-met hyl -1, 2, 4-triazol -1-yl, 1-benzotriazol-yl,

3- isopropy&oﬁ i soxazol yl, 3-methyl-5-isoxazglyl., 2-oxazolyl, 35

2-t hi-azol yl5™ 2- |n1dazolyl 3- ethyl-ﬁ_;sqfafolyl 3- phenyl -

5- |soxazolyl 3-tert- butyI 5-i soxazolyT;,  ~ a C-derr]- aIkyI group
whi ch carries one of the follow ng r§d|cals I n position 2:

d - 4- al koxyi m no, C3-C6-al kynyl oxy- 40 I m no,

- @3- C6- hal oal keny! %&wﬁm aﬁd%nzymm Ba#Obe identical 63 &Prfdreiit)! afé:
- C3- C6-al kyyl group, it being pOSSIb e for these groups in furn to

.carry one to five_h to err urt her nor
' radi %:/al whi ch can éaéar ﬁgﬁg %BFF\/%‘B‘enYl'REhé“I‘L ¥ gnSs3 %HFXE?'B?I%]‘Y]U it
‘three of the fol | BRLRG PeRBibIpsfor these KF“F?‘%al%ﬁ?nGarEIeﬁqu
. ([ err]-C4- hal oal k;Zh-C@ékr}tm anddry, an unsubgeiontER 3 ubstltuted phenyl
- 13 radical, as mentioned above ih particular;
30
phenyl which can be substituted by one or more, eg. one to
three, of the following radicals: halogen, nitro, cyano, _
C1~-Cs—alkyl, C;—C,;~haloalkyl, C;-C;—alkoxy, C;—-Cs~haloalkoxy or
C;—C4—alkylthio, where these radicals are, in particular,
35 those mentioned above;

or R1! and R12 together form a C3-Cis—alkylene chain which can
carry-one to three C;-C4—alkyl groups and contain a heteroatom
from the group consisting of oxygen, sulfur and nitrogen, as

40 mentioned in particular for R7 and RS.

g) R! furthermore a radical

45
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C[err] CJ err] -hal oal koxy and/or-Cerr]-C4-al kylthio, as mentioned above in

particul ar; a 5-nmenbered heteroaromatic noi.ety which is |inked via
a 5 nrtrogen atom contains one to §fgree nitrogen atons and can
carry one or two hal ogen atons and/or one or two of the fol |l ow ng

radicals: Cerr]-C4-alkyl, Cerr]-C4-hal 8l kyl, Cerr]-C4-al koxy,
phenyl, { err]-C4-hal oal koxy and/ or C[ erffl - C4-al kylthio. Particul ar
mention may be made of: 1-pyrazol yj; hyl - lgpyrazol yl, 10 '
4-met hyl -1 -pyrazol yl, 3, 5-di net hyl - F pyr ol yl,

3- phenyl - 1- gyr azol yl , 4-phenyl -1-pyrazol i , 4-chl oro-1-pyrazol yl,
4- br ono- 1- pyrazolyl, 1-im dazolyl, o] 1- benzi m dazol yl ,
1,2,4-triazol-1-yl, 3-nethyl-1,2,4-tri- azol - 1-yl,

5-met hyl -1, 2, 4- tr| zoI %_Py 5 1- benzotriazolyl, 15

34d|chloro 1-im 152 R10 furthernore a group 20 [err]
where R err] and R12 Wmch can be identical or different, are: 25
Clerr]-d eriq - al kgh~CEALEPL al Geeyta LIERyD6- A440snaLkyiGa, ClerC4-cygdbalkil las i t
bei ng possi bl e fomehbgsred atbovel $ntpamdculag, € ding4poskibde for these
Cerr]-Ca-al kylt h&Qdi‘@&ié’rt&'&akl%UQ%'—E:%&&&'&,SéPfd.;Lh!!l‘cfﬁtﬁ'&e%h/or a

radi cal, as nenti gﬂggyf Pa\./cﬁ.da'i Qgrﬁér%(\tlio%red ggo‘{?{r e, enyl which can be

substi t ut ed by on of t he fol |l owi ng

radi cal s: hal ogen, nitro, cyano Clerr]-C4-al kyl,
d err] - C4- Bl oal kPF’enE{-er‘ﬂ]‘-’-ﬂ@&i‘—aFRw OICFEPFP'@F%I a8l R@Rtqusrlar as men-
C err]-C4-al kyl t hteapnedhcalowehese radicals are, in particular, 35 t hose
menti oned above; or Rlerr] and R12 together forma C3- C12- al kyl ene
chai n which CAY Rl a rddilday one to three Cferr]-C4-alkyl groups and S
contain a het er oat om fromthe group -consisting of oxygen, sul.fur and
ni trogen, % _ mentioned in particular for R7 and RS. - g R '
furthernoré&™a radical 45 0050/ 49281 - :
CHy— 8 RB
- 25 Y

where R13 has the abovementioned meaning.

R can furthermore be:
30 tetrazole [sic] or nitrile {[sic].

In respect of the biological effect, preferred carboxylic acid

derivatives of the general formula I, both as pure enantiomers

and pure diastereomers or as mixture thereof, are those where the
35 substituents have the following meanings:

R2 hydrogen, hydroxyl, N(C1-C4-a1kyl)2; the 01404—a1kyl,
C1-C4—haloalky1, C;—-C4—alkoxy, Ci—-Cs-haloalkoxy,
C1—Cs—alkylthio groups and halogen atoms mentioned in detall

40 for Rl, especially chlorine, methyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy;

X nitrogen or CR4 where
45 R4 is hydrogen or alkyl, or CR¢ forms together with CR3 a 4- to

5-membered alkylene or alkenylene ring in which, in each
case, a methylene group can be replaced by oxygen or sulfur, -
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14 [err] where R13 is: 10. Clerr]-C4-al kyl,

C3- C6- al kenyl, C3-C6-al kynyl, C3-(err]- c'ycl oal kyl as nment i oned
above in particular, it being possible fgg these -radicals to carry
a Jerr]-C4-al kox r] 4 k | thi /or - enyl &
menti oned above; %u §£ -&4?" unéub fut ed CH%t%lét %t%ed ?é\ﬁéﬂ 08
particul ar as nmen® partJ. 2ﬁ§ r1-GH %PC%H(CH320°"

[err] mher@(ﬁi@ﬁ%§ﬂsheo'abo¢§n§f@$ﬁrré’d AR arft (F¥3) =C(CHR-S;can
furthernore be: 30 tetrazole [sic] or nitrile [sic]. In respect of

the biol ogi gaR3ef khet hydrdfear,’ ﬁﬂdﬁé&fﬁQthl(cl-&Ql-dlkyl)ﬂeth-\/@t—la\lﬁfrl pf the
general fornula | c ROl Rad5aPky f R)26 |21 -cmlmar ol 256 LEOmEA O
?nsaam >r<]tgre thereofﬁ % €r°ur?%5% {ﬁ;éﬁfgenl\l &?%rr °§‘fq'§n f %veelgsggc{aojl.llyovm ng
derr] gC4 al kyl , {orime, \f‘ ¥y o R 1 ?&B&?‘Y' tri-

d err] - C4- hal oal kéieyoromethoxy eren]l:@keél kglﬁt‘maﬁ gre@@pgna%meogengaﬁ)r?s
menti oned 10 det abl oX(6-menbere®lrimspeci al |y chl ori ne, met hyl , et hoxy,

et hoxy, di f | uoronet hoxy, ‘trifl ueronet hoxy; nitrogen or
CR14 where 4§4 Rl% ngsnﬁé#l flgfnof” a@ihﬁﬂ 1@?11%&;105&'5515 G@éd"‘fa§ *bnl??%
4- to ered a énx enfrln I pac
r-€9g. o o three, ollo ng r a 's: halogen,
n1tro, cyano, hydroxyl, mercapto, amino, cl—c4-alkyl,
15 C;—Cs-haloalkyl, C;-C4—alkoxy, C;—-Cs;—halocalkoxy,

C;-Cs—alkylthio, C;-Cs—alkylamino, di-C,;-C,—alkylamino,
C,-C4—alkylcarbonyl, C;-Cs-alkoxycarbonyl; phenyl or naphthyl,
which are connected together in the ortho positions by a
direct linkage, a methylene, ethylene or ethenylene group,

20 an oxygen or sulfur atom or an 80z, NH or N-alkyl group, or
c3—C7-cycloa1ky1;

R6 C;-Cg-alkyl, C3;~Ce-alkenyl, Ci—Ce—alkynyl or Ci-Cg-cycloalkyl

as mentioned above in particular, it being possible for these

25 radicals in each case to be substituted one or more times by:
halogen, hydroxyl, nitro, cyano, C;~Cs—alkoxy, C3;—Cg—alkenyl-
oxy, C3-Cg~alkynyloxy, C;—Cs—alkylthio, C;-Cs—haloalkoxy,
C,~C4~alkylcarbonyl, hydroxycarbonyl, C;-Cs~alkoxycarbonyl,
C;-Cs—alkylamino, di-C;—-Cs—alkylamino or unsubstituted or

30 substituted phenyl or phenoxy, as mentioned above in
particular; :

phenyl or naphthyl, which can be substituted by one or more
of .the following radicals: halogen, nitro, cyano, hydroxyl,
35 amino, C;-C,~alkyl, C;-Cs-haloalkyl, C;—Cs—alkoxy, Ci1~Cs—halo-
alkoxy, phenoxy, C;-C;—alkylthio, C;-Cs—akylamino [sic] or
C;-Cs—~dialkylamino, as mentioned in particular for R7 and R¢;

a five- or six-membered heteroaromatic moiety which contains

40 one to three nitrogen atoms and/or one sulfur or oxygen atom
and which can carry one to four halogen atoms and/or one or
two of the following radicals: C;-Cs—alkyl, C;-C4~haloalkyl,
C;-Cs~alkoxy, C;—Cs~haloalkoxy, C;—-Cs—alkylthio, phenyl, '
phenoxy or phenylcarbonyl, it being possible for the phenyl

45 radicals in turn to carry one to five halogen atoms and/or
one to three of the following radicals: C;-C;—alkyl,
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case, a nmethylene group can be replaced by oxygen or sul fur,

0050/ 45281 B such as

-CH err]-CH2-0O, - CH=CH O, - CH2- CH2- CH:CH-CHZO in .
parti cul ar hydrog n, 2 O LCH _)

CO( CH3) =C( CHB) - O CrGaHa S X I%h dalk%"%s‘“"l/r?é hydr ogen.

hydroxyl, N er Fy~Gzak K%/*Ff)-"?' eFeF‘?‘]‘t’(?Peé’I F, R in’ particular;

Cerr] - C4- hal oal kyl, C[err]-C4-al koxy, (err]-C4-Hhal oal koxy,

Clerr]-C4-al kyl - sulfur, ddygengooupsimgdenbbmden at ons nentioned for RI,
especially s chl orine, nethyl, methoxy, ethoxy, difluoronethoxy, tri-
f 1 uor onmet hoxy ,or Kk R _] ne give a 10 5-
or 6- marrberedzrl ngﬁlhﬁ:I S%yrggn -eR%d he%? (r;grf %2% ?ﬁ?%)vfo\#ch can be
substituted by one or : onetothree thefollowlng
radi cal s: hal §§§ﬁ1CUIar1Y Prﬁf-??’iﬁd G?&‘HB““‘Fﬁld?foHF fﬂ%?‘b‘épt]:e baph A5 pure

C err] - C4- al kghantitomers @hdrpireAlilasitencaners Oreps] niatwiek thereof, are
Clerr] - CA- hol eabkexin which the GubstlitGdnes ydvehithe fXIoWingimeakingys no,

-Cerr]-C4-al kyl am no, C err]-C4-al kyl car bonyl
Clerr]-C4-al kgxyc I%Bbt hyl , whi ch are connected -
together in t&e oref' ho‘JéllkY?fo él direct |inkage, a nethyl ene,
et hyl ene or ethenyl ene group, an oxygen or sul fur atomor an SO2, NH
or N-al kyl gr8&up, hdkrogen or CEE":CW‘&?@I oal kyl ; R6 Clerr]-Clerr]-al kyI
C3- C6-al kerdpl , C3-C6-al kynyl or C3-(err]- cycl oal kyl as nentioned

above in part Roul ag, hydrdifenngrpasky b orf OrR14 Fogfs 2bogetheraditRl CRI & #a0dr

case to be substi s%&ﬁo&& Q'.‘Lki?!?éﬁ‘e tdrMa3 kBHylene rlng Baépw_chyc&@%h,-

nitro, cyano, ([er _9x¥% %961@ eovle group can be
-a ) gr r] aﬁ{

C3- C6- al kynyl oxy, ; o
Cerr]- C4yal>/kyl ZaFB ﬁ dPEXY9EA Yo ﬁ%a?'bbnﬁH—CH 0=,
derr] - c4- &%yl am'ﬁﬁz‘%‘ 2O arﬁﬁf%%om %mmﬁwl&rednr&rosenv

substit ut ed phenytCBi-QiaeProx \-CE(SHaE+RH (13 il-@bo € (CH3)=C(CH3 ) p@ri i cul ar;

phenyl or napht hylcaediceti)cern &e -<flcas)+cfcai)bg; one or nore of the
fol | ow ng radi cal s: hal ogen, nitro, cyano, hydroxyl 35 am no,

Clerr]-C4-al kys, r&l alky e hal o-

al koxy, gr%oéy, S{\iﬂ %f{ﬁf cﬁ é‘i &z% %é 5?@% (L% &
derr]- Ch 38al kyl B HEn 'or?é’le 9 Y155 masticned above to

a five- or six-neAbE® R I bareprayed ﬁi’rf‘ﬁiy whi ch cont ai ns 40 one to
three nitrogen atons and/or one sul fur or oxygen atom and whi ch can

carry one to Réurahdl ¥ypheaybnpidentiicaloos mtfferent) whieh afant be fol | owi ng
.radicals: ([err] - gdpstiddtedChyr bhe & 82! &Y .one to thréd e'dd thé- al koxy,

Cerr] - CA- gl oal kegy oy rhatdadd K Ha1dg8n, , hydroxyl, Cy-C4-alkyl,
C;-Cs-alkoxy, C;-Cs-alkylthio or

R and RS are phenyl groups which are connected together in the
ortho positions by a direct linkage, a methylene, ethylene or
35 ethenylene group, an oxygen or sulfur atom or an SOz, NH or
N-alkyl group; or

R¢ and R5 are C3-Cy-cycloalkyl;
40 __ -
R6 C;—-Cg-alkyl, C3—-C¢—alkenyl or C3;—Cg—cycloalkyl, it being
possible for these radicals in each case to be substituted
one or more times by: halogen, hydroxyl, nitro, cyano,
C1—-Cs—alkoxy, Ci-C¢—alkenyloxy, C;—Cs—alkylthio;
45 '
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phenoxy or phenyl carbonyl, it being possible for the phenyl 45 radi cal s

in,turn to carry onetoflve hal ogen at ons and/ or : one to three of
the following radicals: (err]-C4-alkyl, 0050/45281 :

and/ qeré%e%if“@f’ A il n?! S8 ok A ore

sul fur, oxygen or 1caf P?%‘F' l"d)@"f&‘;ﬁz ar% YdEBEY or a.

si ngl e bond. mlppewm%ya}#ﬂreﬂu'e@‘@é%éh% Sh-€imalkeriul G-CaBAkaT as
pure enant i oneradkang, mhenaﬁyasc_e-rme&kglmmas CirtCyt-akplatncrcedsicarer 10
those in.whigh th@lsgpailhtmgnaﬁu{ave the fol | ow ng neani ngs: R2
Jerr]-C4-al kyl, C[err] - al koxy ni trogen or CR[err] where 15

R14 is hydrogen or_ al.k or CR14 et her r .
5- menber ed al kyl er"f‘e% Xal% m{’ %?g’t? rgaro cdl}glﬁﬁé p which contains

-CH=CH- CH2-, in w# E‘FrtFﬂg%'hG?%‘a% o BRLERE QF AXYIeRnakem 'and which fap e
by oxygen or sul f @arryuere s fopz- lpbogen atomsGadjor pge or two of the
- CH2- CH2- CHD O -fGH:iiSivb.ﬁﬁ-l%&dlcamspamlt-ICQHé.H{y]hydﬁ-eIgeEIaloalkyl, CGHC-GlRoByY ,
'CH(CH3) CH(CH3) o o AL A e 0 henox nPLl, it being
Q&Qrﬁﬂe @hr '8'

- ¢ CH3) =C( CHB3) - p0551§§e t éé?@&.on o fiv
Qerrl or aliyl h ae-§%8r‘fpato iaes/arsoneo %t ér ﬁailév?iﬂiq%géa t%@“
phenyl (identi cal Cercﬂ'aflkglen‘gl)-cm%}w@ésﬁrlbecl-c4-alk%’£!b§tnﬂ{8¥e%n-§y-

nmore, eg.. okfe to tthdee, of the 30 follow ng radicals: hal ogen, mtro
hydroxyl, (err]-C4-al kyl, _ Cferr]-C4-al koxy, (ferr]-C4-alkylthio or
R4 and RS areYphe@)ﬁh_fgf-pLE[;;‘.qug?A e gr@l@@nggﬁgd t-ogether in the

ortho positions by a direct nkage, nethylene et hyl ene or 35

et henyl ene grqup, oxygen or su omor anS r N al kyl
groupy or a s&rnﬁau%g%ffyéees (,%605/6[ $2r kST .2 A3 Rglong Y
Cerr]- C[_er?q-al kyl, C3-C6-al kenyl or C3-(err]-cycloal kyl, it being
The compounds of the present invention provide a ‘novel thera-
peutic potential for the treatment of hypertension, pulmonary hy-
pertension, myocardial infarct, angina pectoris, acute kidney
failure, renal insufficiency, cerebral vasospasms, cerebral is-

25 chemia, subarachnoid hemorrhages, migraine, asthma, atherosclero-
sis, endotoxic shock, endotoxin—induced'organ failure, intra--
vascular coagulation, restenosis after angioplasty, benign pros-
tate hyperplasia, or hypertension or kidney failure caused by is-
chemia or intoxication.

30 : .
The good effect of the compounds can be shown in the following
tests:

Receptor binding studies

35 - ' ,
Cloned human ET, receptor—-expressing CHO cells and guinea pig
cerebellar membranes with > 60 % ETy compared w1th ET, receptors
were used for blndlng studies.

40 The ETp receptor—expressing CHO cells were grown in Fj; medium
containing 10 % fetal calf serum, 1 % glutamine, 100 U/ml peni-
cillin and 0.2 % streptomycin (Gibco BRL, Gaithersburg, MD, USA).
After 48 h, the cells were washed with PBS and incubated with
0.05 % trypsin-containing PBS for 5 min. Neutralization was then

45 carried out with F;; medium, and the cells were collected by cen- .
trifugation at 300 x g. To lyze the cells, the pellet was briefly -
washed with lysis buffer (5 mM Tris-HCl, pH 7.4 with 10 % gly-
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possi ble for these radicals in each case to be substituted one or

nmore tinmes by: hal ogen, hydroxyl, nitro, cyano, C err]-C4-al koxy,
C3-Cerr]- aI kenyl oxy, Clerr]-C4-al kyl thiqg 45 0050/ 45281

A 9&3%@@11 %bste&aﬁta Qecsgpé;efarge&gg BY A7 811 SRIE o
err]-C4-al ky"ﬂf%l Eﬁ?’r’aua&m kG | £ 138 BL fec&eﬂafbf"ge&qat
al koxy, phenoxapr °@Pe¥r$ @!Fdlokw-?hl%ﬁd rP?l-'@F- X258 [ dfapid mi-
derr]-C4-di altrpgeni. no; a five- or six-nmenbered heteroaromatic

nmoi ety whi chg cont ai ns a nitrogen atom and/or a sul fur or oxygen atom

and whi ch can guinea feréeee%&lsowé rhoﬁ@b? 21 OF—A8 5REmt WO Of
h f ol I
fer - af RS e STt ﬁ? A ALY gff ﬁeéfaf%e%%ﬂlﬁugmm

phenyl car bonyla 1008k g mb%s%’} |r§PF6Fe?rﬁf éﬁ?ga?‘a‘tﬂ é’§| §hf"ns‘EQﬁ‘h to
carry one to fﬂﬂ#ént at 20moogeg fer® MABLor one to three of the follow ng

radicals: 10 Cerr]-C4-alkyl, Cerr]-C4-hal oal kyl, C[err]-C4-al koxy
and/ or ( err] HithddhkYVassays thi o, Y sulfur, oxygen or a single
bond,; Z sulfur, oxygen, -SO., -S2- or a si ngl e bond. 20 The

co ounds of es vention QVi d novel
po{rgnt i al fortE{g)ﬁ'eeE'? %F“rr@ﬁ‘? g'? Bfl'gﬁsk? nﬁulaﬁﬁ?\%’r ?l-ﬁymembgﬁréeﬁ eﬁ’s?FSn
nyocardi al i nfS}SBeDn %ﬁ’lg%%é“ﬁ@??’&%?% buffere (§9 gMLFris-HGl} B 7-AcWith 5

i nsuf fici eny Mn@énebqrthlug\/aléobmmcmean@er i%s BSRY @heﬂnc@ncsabmiammmfd
henor r hages, 150gpgi of, pradieinapentdsmaysalistore andsiincubatsd with 2Bopk,

endot oxi n- Indqqeéx@r-ﬁﬁp (e, | Péseptior! basay) diassumr[pmgumymg FBEEPERS| S
after angi opl %%ts&ag 'éKé Q§enc dritf %bﬁwéé FB@%e%t Qipddidel i‘%sh?“b Olrhe

ki dney failure ca

oxl.cat d
Khdney fal] Ur G balagleY it o St SRl S S0 ﬂ;§ 73y peEer’38%min,
Recept or bidfithg Sreejand ound rediligandaveresaparated Y Gilldkptdesi ng cHO
cell's and gui rrézopgly GF/RB alaise| £iberdiidtanses(Wiatman, 6Bngd & )eon] ac8hatra
w th ETA recepiedlscolleetior (Skdtiax, [Tied|, nNostayh @nd tU€ filktersAwere

recept or - expr gaghed &l GRle-eol8I Brii-3e biffds, rﬁad'wm with 0.2 % BSA. The
radiocactivity collected on the filters was quantified using a
25 Packard 2200 CA liquid scintillation counter.

Functional in vitro assay system to look for endothelin receptor
(subtype A) antagonists

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

35 '
1-Fibroblasts which had been isolated from rats and in which an
‘endogenous endothelin receptor of the A subtype had been detected
were loaded with the fluorescent dye Fura 2-an as follows: after
trypsinization, the cells were resuspended in buffer A (120 mM

40 NaCl, 5 mM KC1l, 1.5 mM MgCl,, 1 mM CaCl,, 25 mM HEPES, 10 mM
glucose, pH 7.4) to a density of 2 x 106/ml and incubated with
Fura 2—-am (2 pM), Pluronics F-127 (0.04 %) und DMSO (0.2 %) at
37°C in the dark for 30 min. The cells were then washed tw1ce w1th
buffer A and resuspended at 2 x 106/ml.

45 :
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containing 10 % fetal calf serum 1 %glutamne, 100 Um peni- cillin
and 0.2 % streptonycin (G bco BRL, Gaithersburg, MD, USA). After 48 h,
the cells were washed with PBS and incubgged with 0.05 % '
trypsi n-contaipi ng.PBS for 5 m.n. trazlz L0 45 .carri out
(B E ot e 2155 nc?, Tillaal U £01090HE8 DEFRIRIER Al 01
X -g.- To lyze t3%@/cdp €as tHREOFEPA FOREHIUBPFEY | §F 30 hrasTRR) Whisths hetangss: 1 or
{5 mM Tris- HOandgHafter \gn [incgbstipn time of JHOway,45F31[lacuna] to the
18 cerol) amdlshethe maximumdchinge dmnthat fhiorescehcé Ofas rdeteehinédd The
Iz%si)gobuffe][s FHespbhbsé | 61 ftdle 28113 lntoihe_ aﬁané@?jﬁ;ewa_ﬁsCaeduirﬂibugeﬂtattest

: x g for S i rogen.
5 Qui nea pi'sél%cggggeélﬁgdvl\ltesrgg E%n%‘g{étrﬁggeaﬁéﬁga Igg?t éyﬂﬁ \(}:e{#g% s
honogeni zer -and [l acuna]_obtai ned, by differential centrifugation at 1000
x g-for 10 ni TefkdngcpbRTeantageristiydd SAVef the super- nat ant at
20,000 x g for 10 mn. 10 Bi ndi ng assays For the ETA and ET[err]
recept or bil0liMajeashayatd heightibnges0-800eg wers anesdhetized ndthasmabsarbi-

gufz f g/r B(S %J rrit\/ltBrll,Saf@ﬁd&iﬁ- $edt { ated]Mragobbiiizea éﬁdpﬁifﬁedla@:hérf&fdti@g
: 0 a c r Of, 1 p iQ:Rer assay mxture an
I ncubated wt r?q’fgggnfm %dé@?f-{ﬁ‘t%rvré%e( E?ﬁﬁ?tg%%g(g?lgi'say) or 25 pM
[1251]-RzZ3 (ETB receptor  assay) in the presence and absence of test
substance at ZPCCO¥RECl anigwpdpeciRtravienQEe dABkistERELaR Y luesAkI B edef M
ET1. After BD te a, distingt miee imdlrmdnpreasixs iwhdch persistgdafered by
filtration lehgahghpdaidd.gl ass fiber filters (Whatman, Engl and) on a

Skat r on cell collector (Skatron, Lier, Norway) and the filters were
washed W th i GeaColde Tol SiaRl! rQ?é{w?éd abHi lv 4 ﬂr#eb:tg.oé S B5 +& ompounds
radi oactivity Ciol the on tge Lfters was %a I.f1re uﬂ/fgrla ackar
2200 CA |iqui d isBEAEP] PN PEETR die admiphatadtdon of B4ty A8 S8ES ™Rt em
to | ook for2®ids: FErantagandstis proResiriefpethy mibeadBnbleed PYGSPHIE e
systemis a fhesti animals olals- bampared sughf bhatridotthe- cont1oln andwapsor s.

When certain cells are stinulated with endothel.in 1 (ET1) they show an
i ncrease in tlEadobhéboe!1-Yndhced! SiddenC@Bath ik ilceati on. This increase can
be neasured in intact cells |oaded with calciumsensitive dyes. 35

(@'

1- Fi brobl a i ch. had been i solated.fr rat.s..and in i,ch a

endogenousS%%%h@ﬁﬂﬂ’%&ﬁ?o%ﬁ%f@? e R gg]ﬁt PREOEoB8h TS 53?88” heart

_ death caused in mice by endothelin, which is probably induced by
constriction of the coronary vessels, by pretreatment with endo-
thelin receptor antagonists. Intravenous injection of 10 nmol/kg
endothelin in a volume of 5 ml/kg of body weight results in death

'30 of the animals within a few minutes.

The lethal endothelin-l1 dose is checked in each case on a small
group of animals. If the test substance is administered intra-
venously, the endothelin-1 injection which was lethal in the ref-~

35 erence group usually takes place 5 min thereafter. With other
modes of administration, the times before administration are ex-
tended, where appropriate up to several hours.

The survival rate is recorded, and effective doses which protect
40 50 % of the animals (ED 50) from endothelin-induced heart death
for 24 h or longer are determined.

Functional test on vessels for endothelin receptor antagonists

45
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were | oaded with the fluorescent dye Fura 2-an as follows: after

trypsini zation, the cells were resuspended in buffer A (120 M40 NaCl, 5
mM KA, 1.5-iM MgCl1l2, 1 MM CaCl2, 25 m\/lljlgPES 1omv| gl ucose, pH'7.4) to

a densi ty of x 106/ i ncuba ( l.ur o

F-127 (0. 04 %25 %R/E‘&f ’tf('j"?j%a gfea arfr SFFT’E: 3 ’t"ﬁ«?lgi ée'?ordnBBf 2 83,
cell's were théh Fﬁ&éﬁéﬁl?wtd@%?hl & sw@%ffﬁﬂee%ugayh%a‘ € and
106/ mM . 45 PH 70350+ 45 28ixrst 1nduced to contract with K*. After Ygshlngnqgt,
fluorescence sdrgeadotheli? dostOpefedt qelldts upeto thenmalkikumt BB con88Hu&ddl .was
recorded congi nuously at 30[err]C. The test substances and, after an

I ncubation ting,Qhe3am &££B£1Lka§ ntl.% Ehgre adnfibli Ete[gl gqi)éltﬁgfn

he fl
Wt hoct | brous RRALIREE . o6 Fh sAmpoResse ﬁb&a?@%ﬁs axhing T epdo

was set equal dapergffest plotreThengffactsTofntheyomdathelin axg, cajgbrared 35
rats wei ghti nge 26@£36be kindnduaed stdrdiriagsdoni tREfeethye bendothelin antagon-

artificall yioeiyts geedit viage ehizedearthepirtight. inf vheCendbtiielin dobergffaut
jugul ar vein gt .cathetized [sic]. In control animals, intravenous
adm nistration of 1 pg/kg ET1 led 15 to a distinct rise in blood pressure

whi ch persisted for a eri od. The, t est r.ecei ved an
i.v. injectiorf CPHBW%‘& aé’% ébﬁ to the, ipyention; cap, 5e?%?lé‘ltsﬁ8re8

adnmi ni st rat i orPTHLLETOr W%ﬁﬂfﬂ-ﬁe(%@ nequaky o doraveroldpe iPFER- the |
ri se in bl obs mprsewderdyi nintraperotenstaldy)mhsa veonveatpanal way.h Adninistra-he
control ani maltion canEaIEs Relkenplacd deicdd vapotie ol eprays ntittcigh Lhe Thi€so-
principle of t gbal Sggdee.i nhibition of the sudden heart deat h caused
in mce by endothélin, which is probably i nduced by constri ction -of the -

coronar essel s, r eat nment t h endo- rec )
ant agon?/s;/s g?éﬁg s‘s"fﬂﬁ"é’é"t PBnt aﬁ?'nﬁBf’?kﬁmn aé‘HdB?'h@Ftr % ¥P8 vol une

of 5 m/kg 9 Rﬁtdynweagqhtorr &gl mede PfAdministrgtione ath%JslmdPﬁPmﬁ W
m nut es. THorel enbstamreidishehsna Irulese absut eckdd mg/kactf dwdy weight
smal | gr ouporplorali a@hinistirathiont &5d abost anT€l0 sagAltgl of baiye telight con
venously, the qndekBehbl NadminlseehtPonvhi ch was lethal in the ref- 35 erence
group usually takes place 5 mn thereafter. Wth other - nodes of

adm ni Stratié)Thé:g%vgingghgg%%%;ecggr%é“&?é%aghogbéyéiéional solid or liquid

pharmaceutical forms, eg. as uncoated or (film-)coated tablets,
capsules, powders, granules, suppositories, solutions, ointments,
creams or sprays. These are produced in a conventional way. The
active substances can for this purpose be processed with conven-

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

35 gart, 1991). The administration forms obtained in this way
normally contain from 0.1 to 90 % by weight of the active
substance. '

Synthesis examples
40
Example 1
Methyl 2-hydroxy-3-methoxy-3 3-d1pheny1proplonate

5 g (19.6 mmol) of methyl 3,3-d1phenyl-2,3-epoxypropionate were
45 dissolved in 50 ml of absolute. methanol and, .at 0°C, 0.1 ml of

boron trifluoride etherate was added. The mixture was stirred at

0°C for 2 h and at room temperature for a further 12 h. The sol- =
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tended, where appropriate up to several hours. The survival rate is

recorded, and effective doses which protect 40 50 % of the animls (ED 50)
from endot hel i n-i nduced heart death feg 24 h or |longer are determ ned.

Functional te n S . Lars ot.hel in_k - ISt

0050/ 45981 Vent"wi§ éféé}ll%d S{RE‘, é}}% EQSES&%%V tggéﬁe Sﬂogtpiggiaze?% ‘a
are, after an ¥t FAFREQ 16, sgAivm pigagbonate rsé?]é')?éfao?ln ifA-eSt 4R O de

Kr ebs- Hensel eiqvesomagnesiun syifate] Afhey rempyply of the selyent pbyjdéstills-
contract wth ton ghere mamsiined Bud g (88aRk)enfict Ipllenyebber afiflect pl ot up
to the maxingmis constructed. 5 Potenti al endothelin antagonists are
adm ni stered t@,q5R8"2Pr ep- arations of the sane vessel 15 mn before

' h - f h dot hel i
S cal lor at oL 2 Ry TaCo R Bl o ahintR BRI o, 07

endot hel in antagon- 10 ists result in a shift to the right in the

endot hel i n dofegef(f8ef mmoly| of methylTiPe 3c8iplenitls-2adcepeRyRyapionate and
invention ckh %hé gduboimbel)edf phenal Werer heateahttogethyr (st do0’antor A \h.

i ntravenousl y remdvhd- of tHE! e&ebas | pherdlt bgPeisHt ONRRLLY) uhderd HAGAYeaEIERNAI
way. Adm ni st rgig urif?&lﬁ% BESPnd %ﬁ}%i&hg; V\éd{z*bm‘égB&EépﬁF ot 53y $cd 'gHUgh

t he naso- o] ea ce. . epen on a ndl ti on
and wei ght of W‘ﬁ%‘ ng%gf‘%%‘tﬁaﬁﬁe%?\t% H@‘X%Bﬁ so’fesz?\‘(éﬁe i ¢ ré\{b?(?ngg%hgi)ao Iay
dose of ac- Palev¥eli®tdddce is, as a rule, about 0.5-50 ng/kg of body .
wei ght o¥P oral administration and about 0.1-10 ng/kg of body wei ght on
parent eral admExampleadi on. 25 The novel conpounds can be used in
conventional 3@th¢102-{4 HBliddmethORgBaREHLED -1V -3808etidkylncoat ed or

(film)coated4abhetfenvi ﬁggaﬂggé, powders, granul es, suppositories,
sol utions, oi nt'rrentg,eny pcr ans or sprays. -These are produced in a -

conventional_ wa active substances can for this purgose be

.. The
processed ¢ 'é5n9ehl° Jrl) o RA | MR R BT 8 - 31 heR¥ TS i dinheRyl-
bi nders, fill @ropippate wersediasoired img#Penl M%idimeghubfermamide, and
regul ators, pléast gc(i2rmmol) ofiesddign hydnide whss@ddednt The enidtaréi eas,
sol vents, rel gaigred f&t QVhNEnATEHEIS 2.2NG1 QX0 ditly B804 p6-duneRBbkeLL-BRAILS
(cf. H SUS}i‘%ElfSﬁyPéPrfhﬂ RhOBEEA 36RE, TREUIO R4 Bind it FooMCELRfera-
Stutt- 35 OAf Gyrdd3d) 24ME AARLDLRS rh%}dr%'iyii’é TaLRLEL0ES ddt WikR Y8Ym1 of
water, the pH was adjusted to 5 with acetic acid, and the solvent
was removed by distillation under high vacuum. The residue was
taken up in 100 ml of ethyl acetate, washed with water and dried
over magnesium sulfate, and the solvent was distilled out. The
30 residue was mixed with 10 ml of ether, and the resulting
precipitate was filtered off with suction. After drying, 3.48 g
(82 %) of a white powder remained.
Melting point 81°C.

35 Example 4
2~(4,6-Dimethoxy-pyrimidin-2-yloxy)-3-methoxy-3,3-diphenyl-
propionic acid

2.12 g (5 mmol) of methyl 2-(4,6-dimethoxy-pyrimidin-2-yl-

40 oxy)-3-methoxy-3,3~diphenylpropionate were dissolved in 50 ml of
dioxane, 10 ml of 1 N KOH solution were added, and the mixture
was stirred at 100°C for 3 h. The solution was diluted with 300 ml
of water and extracted with ethyl acetate to remove unreacted
ester. The aqueous phase was then adjusted to pH 1-2 with dilute

45 hydrochloric acid and extracted with ethyl acetate. After drying
over magnesium sulfate and removal of the solvent by distilla- '

“tion, the residue was mixed with an ether/hexane mixture, and the
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normal ly contain fromO0.1 to 90 % by wei ght of the actlve subst ance.

Synt hesi s exanpl es 40 Exanple 1 Met hyl
2-hydroxy- 3- met hoxy- 3, 3- di phenyl’propi one§ze (19 6 mol ) of nethyl -

e O e

added. The m?ﬂﬁ’r‘@'\/\/&sagtﬁrf%‘b%&t° aoyRitq @owg F Zr?f“%{‘ﬂ’(? at room

tenperature fMeleing poiat 1671€ The sol - 0050/ 45281

21 vent was distilled out, the residue was taken up in ethyl acet-

at e, washedsv\f,gkan srdisum bi car bonate sol ution and water and dried over
magnesi um sul $a ent. tal lal :her e
remai ned 5.5 é i‘@ﬁs g;&n%? hb -34 rg'FnllgWﬂ(?yof(?ﬁ)6 =3 m%h&ys 3| 3~ alpﬁ?%ly%%d&{iﬁ
2- hydr oxy- 3- ph&hox P 3P3° B?B enyl pr opi onate 5 g (19 6 mmol ) of met hyl

3, 3-di phenyl - 2, 3- epoxypr opi onate and 10 5. 60 mmol ) of phenol were

heated toget hér6&tg Adopeol) ©Ff A-(4 B~ dlmemw PPt imigi nyloxY - hivetdoxpy
distill ati a0 spsladighenlylpacpivnic aadd @xe idissalved ix 4 Imd oEsimiue by
chromat ogr aphifa® +SilloioCA198E wated.t PhéeacuiR/idhhys ﬂfeeéz%t-arﬁéa; UdrRP thesul t ed
in 499 (77 Bqfiln %alt gl ghé/eégr% xgiic %]crid usgéa:g@ A:% ned aVethyl

3- en

2-(4, 6-di met hox W1 dyn- yl oxy) yl propi onat e
20 2.86 ¢ (10%‘#)‘?%/ F‘nlg hyI 2- hydr oxy- 3- net hoxy- 3, 3-di phenyl
propi onate were dissolved in 40 m of dinethylfornmm de, and 0.3 g (12

mol ) of sa8i U hyBd.Gemmal) of e thyh e2 Thydnoxy-demet hoxy-3; Bediphenylpoand
then 2.2 g (lpicwade wekeddbssblvaichaxyS®-nletdach of yhetHadnoly hpitrgrdcdiale wer e

added. After géd#id ¥@idl, I[ORINIFLRAO(OH)ALInt HiExAE wis adde@ptatrmmydrogena-

Cmy?L"LZZL?C“?@ “’4 @aﬁk‘&e&% el 55 dn an“@*‘%‘ 4@ a"l“ t.on RS aer bi on
vacuum The r 0 ‘?al?g’r? g tF sﬁ)(‘faﬁl \’4'35 t%%( ‘%fde eH W th
wat er and @P |%‘E|“°entt¥\?§led Witauethee and,waghed s‘G}%NPC%a?HFslﬂnl +| 8pd

out. The 30 rthe dwrgands pha@sd was Wried andiconchutrateds tlfelr gsof eyl
precipitate was3fdidyeleteryl-2uliviirsugt3-amethdikypropignate wardSolstaine@as%)
of a white poxglesiy.emai ned.

25 Example 7
Methyl 2-[(4,6-dimethoxy-pyrimidin-2-yl)thio]-3-methoxy-3,
3-diphenylpropionate [sic]

7.16 g (25 mmol) of methyl 2-hydroxy-3-methoxy-3,3-diphenylpro-

30 pionate were dissolved in 50 ml of dichloromethane, 3 g (30 mmol)
of triethylamine were added, and 3.2 g (28 mmol) of methane-
sulfonyl chloride were added dropwise while stirring. The mixture
was stirred at room temperature for 2 h, washed with water, dried
over magnesium sulfate and concentrated under reduced pressure.

35 The residue was taken up in DMF and added dropwise at 0°C to a
suspension of 12.9 g (75 mmol) of 4,6-dimethoxypyrimidine-2-thiol
and 8.4 g (100 mmol) of sodium bicarbonate in 100 ml of DMF.
After stirring at room temperature for 2 h and at 60°C for a
further 2 h, the mixture was poured into 1 liter of ice—water,

40 and the resulting precipitate was filtered off with suction.
After drying, 3.19 g (29 %) of a white powder remained.

45
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Mel ting point 8l[err]C. 35 Exanple 4

2- (4, 6- Di net hoxy- pyri mi di n- 2-yl oxy) - 3- met hoxy- 3, 3- di pheny} - pr opi oni c
acid 2.12 g (5 rrm)l) of methyl 2-(4, gsdi methoxy-pyrimdin-2-yl- 40
0Xy) - 3- met hox ¥ henyl pr opi onate were dissolved in 50 m of '
di oxane, 10 m ;é\? so!_g_r%_og me g ed and the m xture was
stirred at 10 = B rl'f‘i E&iluted with 300 ni of
wat er and extract ed with ethyl acetate to renpve unreacted ester. The

‘aqueous phase W@sgt b2 adjolddt el methyd 3,3-diphenyil-dy 3—epoiyphopinhate digei d
and extract &gl sollvbdeihyl0 alebst sbsoifuter edhyt ere added dBspESEeUddSalldup-e
and renoval oOfratBesSPhM4RIH whicH Bdd |ﬂe@n9§re AUH FrBfR 695 ImYq 7VWaRol) X Wi th

an ether/hexa%% £ f{ %HQe Efiso A% g 4?% absolute ethe

22 premmta%w&u Yfa ]Tleldtere R 1.f 5\?

drying, 1.85 50’“ c;w&e %Wl t 3 t’f%'/hae

5 Exanple 5 begn( @P‘qug rﬁ?t h8§yc-2 Ther BRLEHIRN ¥RF) sglﬁ%‘%%(ﬂ:y'ﬁ § diBhdnd
sodium  [¥} @ndptben cidioved to lw8n ¢o Zoamptémpsirature. It was subsequently
2- (4, 6- di met h@syule@yWith dio0YhDXy) -sthekt BAA Y100l 613 o8- Waphen\ungr epé asteraci d
are di ssol ved ghagd Hés Qfasla@d w1€i§‘Q11ttL091£'}1c_0f AR 8hd Wit S0k Ofidax -
freeze- dr'ed’b% ? % olu 1&% & } Ehff%?%(jfﬂgegrﬁéé prod-
obt ai ned guan |v%&¥ 79

2- hydr oxy- 3- rré‘FP’roY?zs Purifisfe i/’I °95P8%t éCEh I‘K}é‘B FRCERPSH-
each of net%ﬁéﬁ/ahhwlgl%‘télte mlﬂaw:tes(:tacrqsuht R Sﬁom@(@ﬁ) 2)i af dr Padfe
was added, angehydwogicina- tion was carried out with H2 in an autocl ave
at 100[err]C under 100 bar for 30 h. The catalyst was filtered off, the
m xture was 2@yam ggrgrated, m xed with ether and washed with NaC :

sol ution, and r i h n rated. 10,1 of
nmet hyl 3, 3- dFX &%ﬁé&& t§°%§g$ @E%hgh#ggmgﬂg%%%ogg % wer e obtalngd as
an oil. 282% Ie 7 Met hyl
2-[ (4, 6- di met rsaxylpwqﬂscimlz 9f)hen20phsnﬁ%ﬂﬂ§;®4§ .92 g3(%4i85n @AY pPPHHEWMat e
[ sic] 7. l@igm(@sthowilde wereesuspendedyin 050 Hlmef hweyhis, Mtphetwl pro-
ether (MTB) at room temperature. After cooling to -10°C, 92.24 g
(0.85 mol) of methyl chloroacetate were added in such a way that
25 the internal temperature rose to 40°C while continuing to cool in
a bath at -10°C. The mixture was then stirred without cooling at
the autogenous temperature for one hour. After addition of 250 ml
of water and brief stirring, the aqueous phase was separated off.
The MTB phase was washed with 250 ml of dilute sodium chloride
30 solution. After the solvent had been changed to methanol
(250 ml), a solution of 1 g of p-toluenesulfonic acid in 10 ml of
methanol was added at room temperature. The mixture was stirred
at autogenous temperature for one hour and then heated to reflux.
While distilling out the methanol, 400 g of a 10 % strength
35 sodium hydroxide solution was added dropwise, and finally 60 ml
of water were added. The methanol was distilled out until the
bottom temperature reached 97°C. After cooling to 55°C, 190 ml of
MTB were added and the mixture was acidified to pH 2 with about
77 ml of concentrated HCl. After cooling to room temperature, the
40 aqueous phase was separated off and the organic phase was concen-
trated by distilling out 60 ml of MtB [sic]. The product was cry-
stallized by adding 500 ml of heptane and slowly cooling to room
temperature. The coarsely crystalline solid was filtered off with
suction, washed with heptane and drled to constant welght in a
45 vacuum oven at 40°C.
Yield: 108.9 g (80 %), HPLC > 99.5 % area.
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30 pionate were dissolved in 50 m of dichloronethane, 3 g (30 mmol) of

triethylam ne were added, and 3.2 g (28 nmol) of nethane- sul f onyl
chlori de were- added dropW| se while stirrpag. The m xture was stirred at

room t enper at y. h, washed with water, dried over magnesi um

xamb?
i H LB B e e,
mmol ) of 4,6- d-”leﬁ'BtlHBk%Wlltﬁ‘l &rREQ "tenimGIthY ™. 4 g (100 mol) of sodium
bi carbonate in 100 m of DVF. After stirring at roomtenperature for 2 h

and at 60[ ers]1def.8r gaof a f30r 8hetréndth weehanclio soddampmettatholate dolutidn
of ice-water, ¢Qg2pdmblF WweteUhbiied d}rowlaéteéezwg bl hes e %ftfreﬁgém me-

suction.  Af tgpadhyk ragﬁpz%ﬁ%egmé@;%,wes@rerahy%zl@, e < AT 45
0050/ 45281 S t hyl
2-hydr oxy-3, 3-@-BAEATHLA: gpgn comperstyr it And 25’? y

3, 3-di phenyl - 20382 A9 & Snhvdremy-3-met ema-’o% PBGW1M°P&S§6FU%%14H her
wer e added 1y oreweseddeda Afiner 2680 atle ofoMUB/wethanod hmbztute dadpbeemrdics-f r om

635 ng (7 MMDILilakd out GHERE Glimulvaidols drepwiseddditién df &, 4ahset s,
et her and &hbdmiktdrde WP k) oly Bob1@dNe6 "BdonRlelpblitdddMepg! nyé’ihl%nd
had been CO( "5 §<§)ro:€£-[3§-h%l:ﬁ:ox he 3S%H§£é{?%i§’i%|1% &U&é’l 181

2
il ared wth: E Vet suckign m‘i’%g it 4 s,

il uted w th POORFEL SFCefinEranGiReren o
was washed 3§ #ashef¢ith 50 mlaef MThd Thet AilkxatenWBe cgoncentrgspdily dis-
sol ution and ddilddngveut riagndsofird®Ry faatlel . The off wdteprwas addedet ThepH

purified by chiagnagggsedtoon.iviemn c@:@benkf&twaxb,aheéhldﬁarae&ataylroom
Eﬁg;gfg g‘XtUﬁﬁﬁl pbPateid!ldnd, Ra3§£Er§¥ phalseé |?e aré%idnom%ﬁélaqueous
(0.5 mol) oq %enzgpﬁ%%on,ﬁtaggéyogfz éﬁggg%@% W:.%ﬂ g 44 q’cﬁ m rre:?%eom 39'
were suspe fid1889anm4C aﬁﬁfh rﬁ rﬁﬁﬁr}? it Ph rt (MR
tenperat ure. AegdfueRfteyr thg M’:T_%[‘&df peengstipped offgwas; %S)’lUPdm\;‘! hyl
chl or oacet at e 6&8r Bl aoificblueneuuhder weflukat aixd thec prodech atas erpetat Lized
rose to 40[ er byCsebdisg emd slbwnNgodXindQoFiltration kath sictibd,ewasRinghe
mxture was tRARnSEbINSHD \énnhhawu%% ROvabuum Jdved 2HLRDEPUN HBIPEgasare
for one. hOLES SAth ﬁ&d@éj}w-lf-%gtﬁgx Srﬂdlphenylproplonlc acid (yield 35 %

based on the racemate).

Chiral HPLC: 100 % pure

HPLC: 99.8 %

30 Example 11
S-2-Hydroxy-3-methoxy-3,3~diphenylpropionic acid (racemate
resolution with (S)-1-(4-nitrophenyl)ethylamine)

30.5 g (0.184 mol) of (S)~l1l-(4-nitrophenyl)ethylamine were added

35 to 100 g (0.368 mol) of 2~hydroxy-3-methoxy-3,3~diphenylpropionic
acid in 750 ml of acetone and 750 ml of MTB under reflux, the
mixture was seeded, boiled under reflux for one hour and slowly
cooled to room temperature for crystallization. The crystals
(S—2-hydroxy-3-methoxy-3, 3—d1phenylproplonlc acid x (S8)-1-(4-ni-

40 trophenyl)ethylamine) were filtered off with suction and washed
with MTB. The residue was suspended in 500 ml of water and 350 ml
of MTB and then the pH was adjusted to 1.2 with concentrated hy-

. drochloric acid at room temperature, and, after stirring and

phase separation, the aqueous phase was separated off and ex-

45 tracted with 150 ml of MTB. The combined organic phases were ex-
tracted with-100 ml of water. 370 ml of MTB were distilled out
and then 390 ml of n—heptane were added under reflux, and the
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of water and brief stirring, the aqueous phase was separated off. The
MIB phase was washed with 250 m of dilute sodiumchloride 30 solution.
After the solvent had been changed to ngjganol (250 m), a solution of 1
g of p-tol “e”ﬁyﬁxf’é" b%saSiQwi;g cjo%lgg 26 r%onm%gggpétﬁ’i@es wﬁﬁﬁgd??é grrf%m:t
t enperature. e rgggt,urg was sstirred [ "at _ayt ogenous, temF)Ie at yr or 08‘8
hour and t henShEStHd1289 efHiiEationy il %’icé_:l"PPriV@Sibl(i'(g- PhE r%timl? %0 g
of a 10 % st r 8RYANE 3B SoUREHNM RYEHx FERuLERdIinoAS v I &fd Sa2ohyRaxye3-BAd
finally 60 nm thoxyif3,Ratiéphewylpragpdotic Tamidigyhiahd| 35ds bdsedi on etheooracent i |
t he bot t gnmaegper ature reached 97[err]C. After cooling to 55[err]C, 190
m  of MIB ¥R{faPGee . apfo Ihgupexture was acidified to pH 2 with about

77 M of conc at HC1. After cooling to roomtenperature, the 40
‘aqueous phase was s€éparated off and the organic phase was concen- trated
by distilling out 60 m of MB.[sic]. The product was cry- stallized by

addi ng 500 ni Exammentldne and slowy cooling to room tenperature. The
coar sel y cig9sBeniylns-methoxywds- (fAi-meehexly-H,7-diihjdro-SH+clychopenizyedmii-t h

hept ane and daigchiydox@yss f3udipheddliptopibmhevacuum oven at 40C. Yi el d:
'108.9 g (80 9%, HPLC > 99.5 % ar ea. 0050/ 45281

24 Exanpl e, 10 e oXVer 3- nethoxy-.3..3-diphenyl.propioni ¢ acid.
(racemate . 7448 & T30 WL 08 SRR LASRY s P alobal REoledRtediohie o o
strength met hA%H (Her&odi 8o hEhamol 4P L AT PMEn and (33-328 kd7 )™idreCtdded
dropwi se t d52rotapsiumgcarbonate meyehadded. Thehgpepensionpwasi skirnednpt ester
hydr ochl or i dersanh temperatuxXd. 36 300hin atThemo A0t 2Nk r @0ummel pnalf hehzylof MIB
and 225 ¢ bfomdizfe Wk addedt tdpRxy¥e ovErt hasYcoursdliogzhenyin) oficorhe acid
10 wer e addedy; £fjRS w3§89tﬂrﬁf B et Iﬂ”’x%.!ngmwﬁ.’{éﬁ AL eREEPa i roge to
tilled out Wl%é‘loﬁl mul t aneous dropw se addition of 2.4 1 of MIB, t he

m xture was_sTowl'’y cooled to roomtenperature, the crystals

(R 2-.hydro§9-3- met hoxy- 3, 3- di phenyl propionic acid x L-proline net hyl
ester) were fTotEH&dméktuyg iwereusuroessiveln added| 34k 84ag (E80cmmndd @fth 150
m of MIB. Thik.dOsl andt20 \62S gc¢hCamolyt ed Rymelilmnesulfohyl-nrmethokys 1 of
MIB, and 1.0 4, pidiMyides-s@scyiiépentdppritine [¥86) Adnethd hOxdure Wakh

concentrated HygnQehler 'ﬁgo@gﬁoq. gt yroom tenperature and, after stirring
and phase sgparation, the aqueous phase was separated off and extracted -

wth 0.4 170f _MIB. The com 20 bined organi hases were extracted with 0.4
1 of water. THEF Workupy hie aﬁqné:re“f:ﬁe°§/ﬂ‘%’%§§ag§e‘ﬁe€ﬁ igpEad oyl pdout

di ssol ved i n 600 ggp of| Hyp ansl gantiowsky acdfified ardh genpgeptrated\HS1l, and
crystallized 250 mi ofeedthygl aaretaitevwens|addpd.FBLt4 af icfh pwrehpsediiato pre-

-washing = W ¢éipitdueanan@neesl Wingetked dofmcuum oven resulted in 78.7 g of
25 S-2-hydggxy- 3- net hoxy- 3, 3-di phenyl propionic acid (yield 35 %

The ethyl acetate phase was separated from the mother liquor, the

aqueous phase was extracted again with ethyl acetate, and the

combined organic phases were concentrated. The oily residue

(19 g) was purified by chromatography (cyclohexane/ethyl acet-
35 ate = 9/1) to result in a further 10.5 g of pure product.

Total yield: 41.9 g (82.2 mmol) 291 %
Melting point 143-147°C
MS: MH* = 511

40
Example 13 _ :
3-Methoxy-2-(4-methoxy-(6,7-dihydro-5H-cyclopentapyrimidin-2-yl-
oxy)-3,3-diphenylpropionic .[sic] acid .

45 40 g (78.4 mmol) of benzyi 3-methoxy-2-(4-metho:§j46,7;di- _
hydro-5H-cyc 1open'tapyrimidin_-2-yloxy) -3,3-diphenylpropionate were
dissolved in 400 ml of ethyl acetate/methanol (4:1), about 500 mg



) 0050/45281
based on the racenate). Chiral HPLC: 100 % pure HPLC. 99.8 % 30

Exampl e 11 S- 2- Hydr oxy- 3- net hoxy- 3, 3- di phenyl propionic acid (racemate
resolution with (S)-1-(4- nitrophenyl)et § anm ne) 30.59 (0. 1'84 rrbl) of
(S)-1-(4- nitro e thy am-ne were 35.to 100

5 hydr oy 3 g OQ?%F PRTvs: GoF 910 3 R
750 nml of MrBY@h 52 at Ogeh §P&9§?‘\ﬁ§§ EEEHJedm EBFFBar StfeMaBef | ux
for one hour takems|ups Fhe cabtaivst wasr bbleradporf it Uhe fsAutigntwas i zati on.
The crystal s evap&eatedydandytli: mesiduy -was3-aliysbebyi prdfironi etherd X

(S)-1-(4-ni 5 40 trophenyl)ethylam ne) were filtered off with suction and
‘washed wth resi due was suspended in 500 ml of water and 350 m

of MIB and thE t leﬂ}% ted to gF_ centrated hy-
drochloric acggh e%)go éﬁ%é%‘glslﬁféraﬁﬁ gfyg?{l $ring and phase.

separation, the aqueous phase was separated off and ex- 45 tracted with 150
m of MIB. Thé-2drdhi(idd2omgah) ®fHlesbrd Iwi-wliphenylagrylatedapiit 46409 of of

wat er. 370101 4ephddiA pyeidine N-idxide wete dismadvedein IBDmll off meeHidenane
were added Unéﬁiofﬁie' Uéndamsiz (6.5 moPPPYAREB8 )~ (+)-N, N'—bls(3 5-di-

25  mxture E@f ngz 4091 %%m&%a@% ng fedd nﬁdﬁa
crystallized. on vm drying
in a vacuum of ’r“é@uﬁ?@& ? e£. @J 8¢ Po?{
t hoxy- 3, 3- di pREFSAP0SPEANE hyRashipride B%‘}‘% Eaé\é Oh wERe Pﬁ‘é%dr apd,khe)
Chiral HPL&S niptuse was stirfadCwhddegcooling Enafpe efa? 300mBananyd at room
3- met hoxy- 2- ( empstaayeboverhiyhtr.oThét synitdpanivagydilited to 200 ml with

di n- 2-yl oxy) - gates) @R&&beé&mm%eher, e afld ( SPapBrAtLd?f 2.85 g of a

~3-net hoxy- 3, 3;d %Hﬂié ogl é”%[l& qRE ”'lfurlflgﬁ’t of{"eﬁye N@h&s?aé?g’éc’} %go m
f DWF, and 1 2157 p T
guspen5| gﬂ wal Z‘ acgia?tt?om ?exge’r%ﬁ‘llj‘?&%f P gtajf%q\q%rf‘?ﬂé h7am (90
~mol ) of b@ﬁz??antl%nrﬂﬁl‘a\ﬁq% ahautds 4} ohifeyosvef thee ScSBPébg‘b‘Ta‘B% n,

-and the m xture was stirred for 1 h, during which the tenperature rose
to 32[err] Ga-¥MR [CDED3),his m xture were successively added 24.84 g (180

. rmol ) of KgGCBl,@nqtzog,@g;g_@Qmm@ﬁ); of. 32¢apt pepesul f onyl - 4- net hoxy-

25 Example 15 :
2-Methylsulfonyl-6, 7-dlhydro-5H-cyclopentapyr1m1d1n-4-ol [sic)

46.9 g (330 mmol) of methyl cyclopentanone-charboxylate and
53.5 g (192 mmol) of 5-methylisothiourea [sic] sulfate were suc-
30 cessively added to 29.6 g (528 mmol) of KOH in 396 ml of meth-
anol, and the mixture was stirred at room temperature overnight,
acidified with 1N hydrochloric acid and diluted with water. The
crystals which separated out were filtered off with suction and
dried. 20 g of crystals were obtained.
35 .
Example 16 :
sulfanyl 4—Chloro-2-methyl-6 7-d1hydro— H-cyclopentapyrlmldlne
[sic) . _

40 255 ml of phosphorus. oxychloride were added to 20 g (110 mmol)

" [lacuna], and the mixture was stirred at 80°C for 3 hours. Phos-
phorus oxychloride was evaporated off, ice was added to the resi-
due, and the crystals which separated out were filtered off with
suction. 18.5 g of a brownish solid were obtained. ' :

. 45 : '
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6, 7- di hydr o- 5H cycl opent apyridine [sic], and the m xture was stirred at
80[err]C for 3 h. 25 For wor kup, the contents of .the flask were dil uted
w t h about 600 m of H20 and cautioushy acidified with concentrated HO,

and 250 nl of * acetate were added. 31.4 g of pure pr oduct pre-
ici pi tated -and g red. o The et hyl acet at ase was,
‘separ at ed frorﬁ\,\'ﬁﬁ hﬂﬁ’f‘hi Eﬁ}llg‘?rﬁ’el' 739 THaSEC ﬁ%&%yﬁwé@%al n

W th ethyl acd®dcd, and the conbi ned organi c phases were concentrated.
The oily residue (19 g) was purified by chronmat ography

‘(cycl ohexaneg atghpb §Ccedo mid13yt 6f =4-Yhhorbe2+methylsul fanf1Hd /1eidil0. 5 g of
pure product. %gdroIgﬁ-aéOi;UpQBQapﬂﬁiﬁcﬂngs sfc{MRive d94sdtved Bl OHmMP UL

1143-147 C ]4? gr%dﬁ;% gc(?()perlgefé)?}r{%?ﬁ dqas 30 fs strength

3- Met hoxy- 2- ( fhgﬁ‘gl‘
‘oxy) - 3, 3- di phEFPELBRS ok ]| dncrethanpl)  Hese dyopife. &fndb&hmlxture
3 met hoxy- 2- ( A28eshdxyed fprde- hours. The solutlon was evaporated, taken up in
hydr 0- SH- cy1f @byl apyetatediand?ayidified3withi ilune hydpociidrd cwacid, and

‘dissolved in 46@ athpf fidtuteacptsd wshaesﬂmﬁa&ea)., 189w oF0@nNBil re-
10050/ 45281 mained. of palladiumon active

jcarbon (10 %9 were added, and the m xture vvas exposed to a hydrogen

|at nospher e untlll no further gas was taken up. The catalyst was filtered
of f, the sol ut PolMRakPMSOlayaporated, and the residue was crystallized from
‘et her . B Anpl 2. L4(quingehy| 28R 2 .3- deph3@)i oxi r ane- 2- car boxyl at e

2.57 g (10.2 sl xdof 4H)pyl3.9, Bsdi3Hempmacryl ate and 464 ng of 10

.4-phenyl pyri dine N-oxi de were dissolved in 24 m of nethylene chl ori de,

rand 432 ng (643 aﬁEé f (5 5)-(+)-N, N -bis(3,5-di- :
‘tert-butylsali cl ohexanedi agi no nese. chl |de
vier e addgd i(i %ﬂ§$ nin]f"l)’(c'@ %15 5‘%"‘%‘% ‘éi?%"ﬁé"{"ﬁ YE5D
. hypochl ori [[§FL€]] sol ution were added and the 15 nmixture was sti rred _
while cooling inice for 30 min and at room t enperature overni ght. The
sol ution was di5l gt ¢%6 {2 niidQ ) Tbf Wi-trilethoxye emetlgpdisud €bayllvé f1+ddhipdro-5H+ ed
and evapor at e@ycioﬁén@hﬁnﬂudm601sﬁ.d]e%&relJh%l@reab‘iﬂlI‘ﬁﬂmlplél.’fl 1&6@id 10N py'
NPLC [sic] (CyekRic aci¥ARRAyELAY cieriabe(T: Py, antCsVst§be Bolidh k- Of !
With an e iate were added. at 35°C, 17.5 ml (170 ml [sic]) of a 30 %

strength H;0, solution were added dropwise. The mixture was then

diluted with 500 ml of water and 100 ml of methylene chloride,
_ and the organic phase was separated off, dried and evaporated. 14
- g of o0il remained and were crystallized from ether.

30

1H-NMR [CDCl3],

0 = 2.2 (quintet, 2H); 3.0 (dt., 4H);

3.3 (s, 3H); 4.1 (s, 3H) ppm

35 Example 19 _
1-Benzenesulfonyl-3-(4,6-dimethoxy-2-pyrimidinyloxy)-4-methoxy-
4,4-diphenyl-2-butanone .

0.37 g (2.4 mmol) of phenyl methane [sic] sulfone were dissolved

40 in 10 ml of dry THF and then, at -70°C, 2 eq. of butyllithium
(2.94 ml; 1.6 molar solution in hexane) were added dropwise.
After 1 h at ~70°C, 1 g (2.4 mmol) of methyl 2-(4,6-dime-
thoxy-2-pyrimidinyloxy)-3-methoxy-3,3-diphenylpropynoate [sic]
dissolved in 5 ml of THF was added dropwise. The reaction mixture

45 was then stirred at -70°C for 1 h and at -10°C for 1 h and then
warmed to room temperature. ‘
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20 enantionmer ratio of about 8:1 in favor of the S configuration.
1H NWVR [ CDC13], 6 =1.0(t, 3H; 3.9 (m 3H; 7.3 (m 10H 25 Exanple
15 2- Met hyl sulfonyl "6, 7- di hydr o-5H- cyggopent apyri m di n-4-ol [sic]

46.9 g (BBOWEHFB.]E)W&E tQ}SL)u-EyfA e%tfaggf\?razte%aﬁgﬁéy ! dflt@gg wexé'(%/ {‘,’:388 (192

mol ) of 5 ¥I|s ured SIC were, s

29.6 g (528 §"”o?re ﬂ“% 10B ¥ith ethyp acekate Has

stirred at ro8Rft e ombiped Qrganighphases Jdiagupprdwifh wathrayed dtfilor i c
aci d and di | ufedciisdilutdosr andhiried overtNa;SO0whi The sesadue cebtminedeatter
filtered off5 wirybngftmid @onasfitratitn @ds PiriFiedd byychidnatsgiepRPten Fsﬁ.dic35

Exanpl e 16 gell! {Aheptane/eth 1 acetate 15 $ — 30 %) and subsequentl

4- Chl or o- 2- et hy. h 0; Li 55rr1
of phosphor usggxk%h lolrl?:I \Sgi étggfg}o‘%gy ’El%gﬁ*rgq 9 '8 I acung]e and
the mixture waBoLRR 9‘}%(?° eﬁo‘[’%ﬁ aiged 2§, RFEGUCHR s - phor us

oxychl ori de was evaporated off, ice was added to the resi- due, and the
crystal s WlOcBxameplke &20ed out were filtered off with suction. 18.5 g of a

browni sh sol i d, peppitiydoRetamb.carboniO80Y 43181
27 - Example 17

4|Vtathoxy2m? yIs f n 7- ro-5H.c Iopentaprlm C 5
18.05 g (90 mitd to4, S maR) %Pr?E%ﬁ“Fsu HeRjdsEergl idEhdelCin 20 $1°be
hydr o- 5H cycl EF'BﬁnT%FpﬁqdmtBPHe 35 (:1]° r& THXEREL\RF 39 483 -Aimpgl) of benzo-
net hanol . AS pBepons andy4e? goth4ind mechbxetiehlasogeetenitrddgt wias addeidut i ons
[sic] in nethdnopwiseer e added dropwi se, and the m xture was stirred for

2 hours. The solution was evaporated, taken up in 10 ethyl acet ate and

algisdggggr‘git teghé %éﬁ&l'&\&dﬁx%t%ﬂ{ 'vfasaﬁhﬁl'rré’&‘%t -1b % B\i Plvt%%‘:r act5

o pVapor et Chonde dnlodlmlr Ging 'eirpctdd sz*vgr

Exanpl e 18 0 he combined organic phases were dr1e over azso4 and concen—
trated, and the residue was purified by chromatography on silica
gel (n-heptane/ethyl acetate).

Yield: 1.2 g (20 %)

25 1H-NMR [CDCli],
o =3.9 (s, 1H); 7.4~7.5 (m, 10 H) ppm

Example 21
2-Hydroxy-3-methoxy-3, 3-d1phenylproplon1tr11e
30
6.5 [lacuna] (29.4 mmol) of 3,3-diphenyloxirane-2-carbonitrile
were dissolved in 60 ml of methanol and, at 0°C, about 2 ml of
boron trifluoride etherate solution were added. The mixture was
stirred further at 0°C for 1 h and then at room temperature over-
35 night. For workup it was diluted with diethyl ether and washed
with saturated NaCl solution, and the organic phase was dried
over Na;SO4 and concentrated. The residue comprised 7.3 g of a
white amorphous powder which was used directly in the subsequent
. reactions.
40
1H-NMR [CDCl3],
0 = 2.95 (broad s, OH), 3.15 (s, 3H),
5.3 (s, 1H), 7.3-7.5 (m, 10) ppm

45
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2- Met hyl sul f onyl - 4- et hoxy- 6, 7- di hydr o- 5H cycl opent opyri m di ne 20 [sic]
15 g (76.2 mmol ) of 4-nmethoxy-2-nethyl sul fonyl -6, 7-di hydr o- 5H
'cyt:l opentapyrimdine [sic] were dissolveggin 160 ml of gl aci al acetic
iaci d/ nmet hyl en%x % (1: 1), and 1. 3'g of sodi umtung 25 state wer e
ladded. At 35] Q’ of 3ta %h s_.{Jren 202
sol ution were a eﬁ“%“r“t?&h%@“ T?Pér’rﬂ BV L e hoxyY ot 4 4nd 500 m
of water and Pd@nitrbe net hyl ene chloride, and the organic phase was
separated off, dried and evaporated. 14 g of oil remained and were

crystallized ﬁrengezrsua midl) of c2-hiyidrbiviR-3-Gha&thdky-3, 3tdiphenylprdpisrui nt et
2H); 3.0 (dt. m.'@'r"lle were dikSolvdd 11:1493 2% oSOMFIPEha 3P @plsernﬂgl) of

| - Benzenesul f 65d r 0

4, 4- di phenyl - %n% an((g146 3 é?g 8% j_fH QX%Q&(#OH 1n§rré? é;}’m

Sulfone wele FiBigiveFers pf rﬂq’eof“l&?‘ B gonety 't rodRE s,
‘butyl i t hi um for(about 2 hy them|pgured aat@mqh¢méxan%§tmt@daaab@ ethyl
dropwi se. 10 Acetatd. Thet comibihed argadi¢ phades ekerecvashed -agaif-withe-E20,

t hoxy- 2- pyri nmdgtigyd! axy)cohcehthgked .3 Thedirebidid RPbRAYASA! £h [tHig] way whHs Thleved
in 5 m of TH% vagiagldgA cﬂﬁreﬁ&fzé?aﬁ-ﬁl}eoﬁeﬁfiiﬁ‘ & X (WL Keftme)REh %e«{beﬁ:t-' rred

at -70C for 1 and at "- 10C for war med to roomTtenperature. -
0050/ 45281 For wor kup, about 10 ml
of saturated Nﬁﬁ&f SH1Ug of vhite aﬁﬂﬂ’é&hwsoﬁ‘ﬁﬁﬁrse t hor ough extraction
‘with ethyl ¥cetate was carried out, and the conbi ned organi c phases
[lacuna] wit hFaBtMSat3ae NMEH") [SI c] solution and dried over Na2SO4. The
resi due obt ai ngdnmt tRIDC1S] Ar Yi ng and concentrati on was purified by

chronat ogr aphy on3sstl(|sca3n) 9gl o qsheg §ne§ egsh%g aggiate. 15 %-> 30 % and -

subsequent |y Cetonitril e 0 + TFA); 0.3 .g of a
white amrgﬁguésbo%ér \)\gs b%a(a'?nég PPPoduct. 10 Exanpl e 20

3, 3-Di phen Oxi ram 2-carbonitrile [ sic] 3.1 g (54.9 mmol) of sodium
met hoxi de wer &xamBperdfed in 20 nl of dry THF and then, at -10C, a

m xture of 5 §-(2%(4, értimpthbxye2ropyrikidphelmyg -druethéxyy-J,34d2phemyt])) -of
chl or oacet oni prbpgl yaru-adeedzole disER Se.

and

25 0.5 g (1.3 mmol) of nitrile was dissolved in 10 ml of toluene,
and 85 mg (1.3 mmol) of NaN3 and 460 mg (1.4 mmol) of BuiSnCl were
successively added, and then the mixture was refluxed for about

» , 40 h. Cooling was followed by dilution with ethyl acetate and

. ~ washing with 10 % aqueous KF solution and with NaCl solution.

: ‘30 After drying over MgSO, and concentration there remained 1.0 g of
a yellow oil, which was purified by chromatography on silica gel
(n-heptane/ethyl acetate).

Concentration of the fractions resulted in 60 mg of the 1H-tetra-
35 zole and 110 mg of the l-methyltetrazole, each as amorphous white
solids. :

5-[2-(4,6-Dimethoxy-2-pyrimidinyloxy)- 3-methoxy-3 3- dlphenyl)—
propyl]}-1H-tetrazole [sic] :

40
Electrospray-Ms. 435 (M+H*)
1H-NMR (CDCl3): '
d (ppm) 3.28 (s, 3H), 3.85 (s, 6H), 5 75 (s, 1H), 7.25-7. 40 :
(m, 10H), 7.50 (s, 1H)

45
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The reaction mxture was stirred at -10[err]C for about 2 h, then pour ed
into water and extracted several tines vm'th ethyl acetate. 20 The conbi ned
organi ¢ phases were dried over Na2SO4 agg concen- trated, and the

resi due was puyri .Chr. ongt o hyl
acetate) %“é?a?g 3 mg eg%ex %ﬁf%ﬁam PhiEaapethont 3} SR
1H); 7.4-7.5 (H?PPX

2- Hydr oxy- 3- nmet hoxy- 3 3- dlphenylproplonltrlle 30 6.5 [lacuna] (29.4
mol ) of 3, 3- dlpbenyspray-mse- 27tabattril e were dissolved in 60 m of
net hanol and 1gLN@§(@j@qg§ 2 m of boron trifluori de et herate solution

wer e added. Te st e f u er 0 ahnd t
é \%@ 3 3r5 &Ks)fk%lﬁ;ll t[s%gs] "di Tut e(JiE' 'dilg'ethﬁqulg'

room t enper at all g
et her and was th‘ Qat fa} NaC1 soI ution, and the or gani c phase was

dried over Na2SO4 and concentrated. The resi due conprised 7.3 g of. a
whi t e anor pho&xappkele?24 whi ch was used directly in the subsequent
reactions. M0 2-(}e6+DihedioxyCDAtimidihgloky - R-nidthyDswbflig1-G3- 3. 15 (s

3H, 5.3 (Sda.%h&nylpr%p&oﬁleﬁacﬂé)) ppm 45 0050/ 45281.
29 Exanpl e

2- (4, 6-D net hqnéo rd m _di nyI gxy) 3- met hoxy- 3, 3- di phenyl pro- pionitrile
573g(288 F%,cﬂ y3nethoxy33d|phenylf opi_o- nitrile
were di ssol ved Het@PxDN?‘PBéWduAh@Y@-Q’BYB‘W}‘YBF“ fonlede 3 zdipheny 1y
(28 mol ) df5 Drnpmlanes[uﬂlt:dnycxd Wt inthodygsd intor ixinml of wdaciatcmetithe
‘m xture was stacidesat ai°C and 2S4S 2EUBE % strehg8horjo,l¥ebe dduwd deopwise Nt o
water and ext &%Et ﬁﬂxt‘!\&zté”' wakh¥tide2GR! 2b6m Jé}ﬁ‘pé‘r%’mkae@v&&ﬁ%'t Bﬂf wer e
washed agal n tht or, X QE:éS eé“lﬁlt(ﬁOEP hﬁdwa Rﬁihdyﬁd YnAGEui Ll
t 655‘;) 0

t hi
(n. ﬁeﬁﬁﬁe/w?f UG ZNAK G ol o5 SHBERRGES e 15

ated as a white foam.

Example 25

2-(4, 6—Dlmethoxy-2—pyr1m1d1nyloxy) 3-methylsu1fony1 -3,3-

diphenylpropionic acid
25 .
" 0.6 g (1.45 mmol) of 2-(4,6-dimethoxy-2-pyrimidinyloxy)-3-methyl-
sulfonyl—3,3-dipheny1propionic'[sic] acid was introduced into 15
ml of glacial acetic acid at room temperature, and 294 pl of 30 %
strength H;0, were added dropwise. The mixture was stirred at room
30 temperature overnight, heated at 50°C for a further 3 h, poured

into water and washed with sodium thiosulfate solution and brine.

After drying, 400 mg were isolated as a white solid.

The compounds listed in Table 1 [sic] can be prepared in a simi-
35 lar way. '

40

a5



FAB-MB: 392 (I%F&?%/%E%%ILNNR[CDCIB] [err] = 3.3 (s, 3H); 4.95 (s, 6H),

5.85 (s, 1H) 7.3-7.5 (m 10H) ppm 20 . Exanple 23 ‘
5-[2- (4, 6- D net hoxy- 2-pyri m di nyl oxy) - 3- met hoxy- 3, 3-di phenyl ) -
-propyl]-IHtetrazole [sic] 25 0.5 g-(1. 3§ mmol) of nitrile was dissolved in
10 m of toluene, and 85 ng (1.3 mmol) bf NaN3 and 460 my (1.4 mol) of
Bu3Snd were successi vel y added, and then the mi xture was refluxed for
.about 40 h. Cooling was followWed[b I TPt Ron th ¢ and
washing with 10 % aqueous 'KF sol ufi ¢n la s h S( [ er
dryi ng over MgSO4 and concentrati tHerle | ijined L. | ow
oil, which was purified by chro Q4r gph sifl i tal g4 ne/ et hyl
acetate). Concentration of thesfraet) ofis |sgde| t ¢d he
1H-tetra- 35 zole and 110 ng of th&|®-lmek hyPrmilrabole bhous
white sol i ds.
5-[2- (4, 6- D net hoxy- 2-pyri nm di nyl py®-|® je{dqeu«8|3{4di oloelo
propyl]-lHtetrazole [sic] 40 ¢ot|eokp oMeH @ o]'g.) O | 1H NWR
-(CDC13) : [err] (ppm 3.28 (s, BAY, [3-B> S5.079 (8, |1H),] 7] 25-7. 40
(m 10H), 7.50 (s, 1H). 45 D0%0/{45p8 alm
30 5-(2-(4, 6- D net hoxy- 2-pyri n] diinyl oky & fli phdny| )
propyl]-1-methyltetrazol e [sic] Ellecfr %\/H%) b LH NWVR
(CDC13) : [err] (ppm 3.0 (s, 3H ,|.3.3b & 1O B8 68| BH) |
5.75 (s, 1H), 7.30-7.40 (m 11}%)5 533 g o[0|C[S|S|S
2- (4, 6-D met hoxy-2-pyri m di nyl oxy)-3-net hylfsdl fy nyl 43,13 e
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carboxyl i c @& isdripedVabowee fok the doaipduhds!|lidted below.
R2 [err] where Ris fornyl, tetrazole [sic], nitrile [sic], a

‘COOH group 15T?1r ﬁégﬂﬁf%lge}/\%*‘ﬁg‘gnp%gTbﬁglgygr@__’l:i%%e.d to COOH, and the other

sub- - stituénts have Wi ani ng R2 hydrogen, hydroxyl,
NH2, NH(Cerr]-C4-alkyl), N(Cerr]-C4-alkyl)[err], hal ogen,
d err] - C4- al kyleble] 2rk§iad4- hal oal kyl , C[err]- C4-al koxy, 20
C err]-C4- 1 oal koxy or (err]-C4-al kyl thio; X nitrogen or CR[err]
where Rl4 is Regepesr Windehg satal (84 vabiediR €rr] forms together
with CR3 a 5- or 6-nenbered al kyl ene or al kenyl ene ring which can be
substituted by one or 25 two (Jerr]-al kyl groups and in which in each
case a methyl gne Compciin@Up canlbe repepcq@Mjy oxyggn, sSul g, mMyH OF
-NC[err] -al kyl :
' 15 . _
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R3 hydrogen, hydroxyl, NH2, NH(C[err]-C4-Al kyI), N(C[err]-C4-al kyl) 2,
‘hal ogen, (err]-C4-al kyI Cerr]-C4-hal oal kyl, (Jerr]-C4-al koxy, 30 -
C[ érr] - C4- hal oal koxy, -NH-OC[err] al kyl 4 C[err] C4-alkylthio or CR3 is
linked to CRlerr] as indicated above to g| ve a 5- or 6-nenbered
ring; R4 and_R5 (which.can be identical or different): 35
‘phenyl or napfen¢rai®hi ch can be substituted by one or nore of the
foll owi ng radicals: halogen, nitro, cyano, hydroxyl,
derr]-C4-al kyl ca€béxylidChdial aetivdtive] efri;h@élfo&hrhmayx

Cl err] - C4- hag oal koxy, phenoxy, (err]-C4-al kylthio, am no,
CJerr]-C4-alkylamno or (Jerr]-C4-di- 40 al kyl am no; or phenyl
‘or naphthyl, which are connected together in the Bftho positions via

a direct linkage, a methylene, egMyl ene or N et henyl ene group, an

‘oxygen or sul fur at om or ap SC2, |NH or 45 7 N—l | kyl group
' —-S 4:

0050/ 45281 - R—Z—C—CH-Y or T

C3-C7-cycl a0 kyl ; R6 hydroggn, E[err] ~al kyl , C3-C6-al kenyl ,

C3- C6- al kynyl or C3- ([ errf- cycl oal kyN ere each of these radicals
can be 5 substituted one or norR tinmes by: hgl3gen, nitro, cyano,

C err]-C4-al koxy, C3-C6-al kenyl oxy, C3-C6-al kynyl oxy, {err]-C4-al kyl -
‘thio, Cerr]-C4-hal oal koxy, {err]-C4-alkyl carbonyl, C”:{err - C4- al koxy-
carbonyl, d eMbpregl Ryis Haxawyy ateirazodeelpic - thk'}lla a COOH group

i-Cer r] Q5 @irkgl nadival phdohl can hehdydkobyzexh o LPOBMi axd ithelOther sub-
substituted ostituentd chdveBhe PEllcWifigl Mledlimfs:ti nes, by hal ogen,
nitro, cyano, ([err]-C4-alkyl, C[err] C4- hal oal kyl ,

Jerr]-Ca-al k%y, é%] %3}\%09 Oﬁn%erﬂ]-a?é%ﬂo Eh' ~alkyl
.phenyl or naphth 45 Y&? nor e
gf t%e foll O\FI)\A ngyPé‘&PE%?s Cipe 'n F7% ? vl clyc" i , anmi no,
Clerr]-c4- 8% EnzFehadrahkers |9t C1-C-adlkyleios koxy,

d err]-C4-hal oaI koxy, phenoxy, C[err]-C4-alkylthio, C[err]-C4-al kyI am no,
Jerr]-C4-di alxky| adtpoged off CrRéfaiHerecRY [is hiydpogeh @toeh lyadRel, or CRr14

[sic]; 20 férfnbVﬁogéHhe'i" Witk nier adsbederqmeapbBied dMiyAleheCaAt ai Ni ng
one to thiggehy ! QHECH MO beOREbS dutleaOby SNITE At OM

whi ch can ry one t o en at o(gs an h one a meth 1efnet he -
foll ow ng radi cal & ’fﬁ Jr af‘Ba‘l2 cafg Y

C[err] - C4-al koxy, QEPBPrTa’CéP%iFBQPMPY GE‘XBF]‘ﬁ GRfuEy| t‘\‘ﬂ"oor piCay4-alkyl;

R3 hydrogen, hydroxyl, NH;, NH(C;-C4-Alkyl), N(C;-Csa-alkyl),,
halogen, C;—-Cs—alkyl, Ci1—Cs-haloalkyl, C;—C;—alkoxy,

30 C;—-Cs4~haloalkoxy, ~NH-0O-Cj_j-alkyl, C;—C;—alkylthio or CR3 is
linked to CR!4 as iﬁdicated above to give a 5~ or 6-membered
ring;

R¢ and RS (which can be identical or different):
35
phenyl or naphthyl, which can be substituted by one or more
of the following radicals: halogen, nitro, cyano, hydroxyl,
C;-Cs~alkyl, C;~C4~haloalkyl, C;-Cs—alkoxy, Ci—Cs~haloalkoxy,
phenoxy, C;~Cs—alkylthio, amino, C;~Cs—~alkylamino or C;-C4-di-
40 alkylamino; or . .

phenyl or naphthyl, which are connected together in the ortho
positions via a direct linkage, a methylene, ethylene or
. ethenylene group, an oxygen or sulfur atom or an S0, NH or
45 N-alkyl group
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i 0050/45281 :
phénoxy or phenyl carbonyl, it being possible for the phenyl

radficals in turn to carry one to five halogen-atons and/ or one to
Fhree of the followi ng radicals: Cerr]-g4-alkyl,

Cerr]-C4- hanaIkyI g XY, err] - C4-hal oal koxy and/ or 30
Cerr]-C4- aIkyIth| Cclé% ékcgnaf¥$#ﬁ:he prOV|so that R6 can be hydrogen only
when Z is not a single bond; 35 Y ~ sulfur or oxygen or a single
bond; Z RSyl ydrogeygeh—Cs-S0kyLl, SCg-CeoplbenylngiCo-Gomakynyl 4or 45

_ Cs—Cg—cycloalkyl, where each of these radicals can be

i 5 . substituted one or more times by: halogen, nitro, cyano,

! _ C;—C4~alkoxy, C3—Cg—alkenyloxy, C3-C¢~alkynyloxy, C;~Cs—alkyl-

. thio, C;-C;~haloalkoxy, C;—Cs;-alkylcarbonyl, C;—Cs—alkoxy-

! carbonyl, Cs.g-alkylcarbonylalkyl, C;-C4—alkylamino, .

! . . di-C;~C4—alkylamino, phenyl or phenyl or phenoxy which is

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

phenyl or naphthyl, each of which can be substituted by one
15 or more of the following radicals: halogen, nitro, cyano,
hydroxyl, amino, C;-Cs—alkyl, C;-Cs~haloalkyl, C;—-Cs—alkoxy,
C;:—C;-haloalkoxy, phenoxy, C;—Cs—-alkylthio, C;—C;,—alkylamino,
C;—Cs4~dialkylamino or dloxomethylene [sic] or dloxoethylene'
[sic];
20 :
a five- or six-membered heteroaromatic moiety containing one
to three nitrogen atoms and/or one sulfur or oxygen atom,
which can carry one to four halogen atoms and/or one or two
of the following radicals: C;-C4—alkyl, C;-C;-haloalkyl,

25 C;~Cs~alkoxy, Ci-Cs~haloalkoxy, C;—-Cs—alkylthio, phenyl,
phenoxy or phenylcarbonyl, it being possible for the phenyl
radicals in turn to carry one to five halogen atoms and/or

: one to three of the following radicals: C;-C;—alkyl,
- - Ci1~Cs4~haloalkyl, C;-C;~alkoxy, C;—-Cs—haloalkoxy and/or
30 C;~Cs—alkylthio;

with the proviso that RS can be hydrogen only when Z is not a
single bond; :

35 Y sulfur or oxygen or a siﬁgle bond;

%z sulfur, oxygen, —SO-, —-SO;— or a single bond.
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