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S. - DRANE 0050/46762 For and on behalf of RW5 Transl ati ons Ltd.

Novel a-hydroxy acid derivatives, their preparation and use The present
i nvention relates to novel a-hydroxy acid deriva- 5 tives, their

pr eparati on and use. Endothelin is a peptide which is conposed of 21

am no acids and S synt hesi zed and rel eased by the vascul ar endot hel i um
Endot hel i n n.three or.1s El-3. "E dot heI I n" or
10 ~ET her elfNERe P BT, 518 RS PR ep o S PEFE SRR .

Endothelin is a potent vasoconstrictor and has a great effect on vascul ar
tone. It is Kihewprebent timventasmomisttescto owvied cabyddoxy gidhdebivet ng of
endot hel i n % aiivies, I €8t Prephifdtich and?use. 411-415, 1988; FEBS Letters,
231, 440-444, 1988 and Bi ochem 15 Bi ophys. Res. Conmun., 154, 868-875,

1988) . r..aho e n eI

per si st ent co%n}d?)%gggoﬁrjl 13313 égELJhJ 1che§r.]§6}§o?n sggrgg ﬂl aE‘F ca#a%% g"%‘e’rs
whi ch may | ed¥Ttheaieed c?éﬁdsre P@ﬁ&Yt &Bej Yeaqrtazoepde En i n
i s invol ved igkigtguidcthrse dpebexns.sET-1,tFlve andcETMR- hSﬁ'r?é‘Pﬂ‘-éﬁ%H)" or
nyocardlaI1¢rﬁEchhﬁrémnﬁﬂte&ashgmzfles one or all isoforms of endothelin.

Endothelin is a potent vasoconstrictor and has a great effect on
vascular tone. It is known that this vasoconstriction is caused
by the binding of endothelin to its receptor (Nature, 332,
411-415, 1988; FEBS Letters, 231, 440-444, 1988 and Biochem.

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

Increased or abormal [sic] release of endothelin causes a
persistent contraction in peripheral, renal and cerebral blood
vessels, which may lead to disorders. As reported in the

20 ]literature, endothelin is involved in a number of disorders;
these include hypertension, myocardial infarct, heart failure,
kidney failure, pulmonary hypertension, Raynaud’s syndrome,
cerebral vasospasms, atherosclerosis, stroke, benign prostate
hypertrophy and asthma (Japan J. Hyperteusion [sic] 12, 79

25 (1989), J. Vascular Med. Biology 2, 207 (1990), J. Am. Med.
Association 264, 2868 (1990), Nature 344, 114 (1990), N. Engl. J.
Med. 322, 205 (1989), N. Engl. J. Med. 328 1732 (1993), Nephton
[sic] 66, 373 (1994), Stroke 25, 904 (1994), Nature 365, 759
(1993), J. Mol. Cell. Cardist. 27, A234 (1995), Cancer Research

30 56, 663 (1996)). |

A compound having the formula A

’ OCH
35 CeHs COOH 3
| | N A
CH3— C — cg— O0—(/ \
CgHsg
OCH3
20

is mentioned in the European patent application with the file

number P 44 36 851.8 (page 32, compound I-28). However, this

compound cannot be prepared by the preparation process mentioned
45 in this patent application.



Ki dnéy fai | urQOSQ(AeH#Ary hypertensi on Raynaud' s syndr one, cer ebr al

vasospasns, atherosclerosis, stroke, benign prostate hypertrophy and
asthma (Japan J. Hyperteusion [sic] 12, 79 25 (1989), J. Vascul ar Med.
Bi ol ogy 2, 207 (1990), J. Am Med. Asxsoci ation 264, 2868 (1990), Nature

2171;12 %igggigﬁ potindE e [thb ]fon%!ﬁ@;&%'gg%fjgég%% ah988) . fc%zL egﬁéiﬁg%) t?;28
oé‘nd R4 Fhﬁ i v =Cj gzﬁ%& ure
365, 759 993 | 1995 ncer Hesear ch
30 56, 663 (%’9’6’)5;3 SR e 59 é” g ag s %%"a“"es 1:%"
[err] herblFédﬂ%rﬂqfdrYé&an t he Eur opean patent application with the

file nun®er P 44 36 851.8 (page 32, conpound |-28). However, this
conpound cannot be prepared by the preparation process mentioned 45 in this

pat ent application. R2008660/#1 6762 A - 2
Conpounds of the formula B where R3 cgn{be, for exanple, phenyl, and R2
and R4 can be hydrogerg,h Byl er[]fgl kyl, are deScribed in the

Eur opean patent with t

urrber 0 3474841 Bl as substances with
her bi ci dal $@ctivity. '

B

The invention relates to the a-hydroxy carboxylic acid deriva-
15 tives of the formula I

R* R
| | W_\( I
20 RS cH—o—{ X
Y—_—Q
RS
R3

25 where R is formyl, a tetrazole [sic], nitrile [sic], a group COOH
or a radical which can be hydrolyzed to COOH. R is, for example,
a group

o
30 "
C— R!
where R! has the following meanings:
35 a) hydrogen

b) a succinylimidoxy [sic] group

c) a 5-membered heterocaromatic system,'such as pyrrolyl,

40 pyrazolyl- [sic] imidazolyl and triazolyl, which is linked
‘via a nitrogen atom and which may carry one or two halogen
atoms or one or two C1—C4—aky1 or one or two C;—Cy—alkoxy
groups;

45 d) R! furthermore a group



5 0050/46762 The invention relates to the a-hydroxy
carboxylic acid deriva- 15 tives of the fornmula I

[err] 25 where Ris fornyl, a tetrazole [sic], nitrile [sic], a
group COCH or a radical which can be fwydrolyzed to COOH. R is, for
exanpl e, a group (O)Lcerr] where R err] has the
foll ow ng neani ngs: 35 a) hydrogen“ b) a succinylimdoxy [sic] group

— 0— (CHj)p— S— R?

where k can assume the values 0, 1 and 2, p can assume the
values 1, 2, 3 and 4, and R? is
C1—-Cs4—alkyl, C3—Cz—cycloalkyl, C3-Cg—alkenyl, C3;—-Cg—alkynyl or
unsubstituted or substituted phenyl which can be substituted
10 by one or more, eg. one to three, of the following radicals:
halogen, nitro, cyano, C;-Cs4~alkyl, C;-Cs-haloalkyl, hydroxyl,
C1-C4—alkoxy, C;—C4—alkylthio, mercapto, amino,
C;-Cs—alkylamino, C;—C4—dialkylamino;

15 e) Rl furthermore a radical OR!?, where R10 is:

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

sodium, potassium or the cation of an alkaline earth metal

such as calcium, magnesium and barium, and physiologically
20 tolerated alkylammonium ion or the ammonium ion;

Cg-Cs-cycloélkyl, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl,

25 C;—Cg—alkyl, in particular C;-Cy-alkyl such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl;

CH,-phenyl which can be substituted by one or more of the
following radicals: halogen, nitro, cyano, C;-Cs—alkyl,

30 C1—-C4—-haloalkyl, hydroxyl, C;—-Cs—alkoxy, mercapto,
C1-C4—alkylthio, amino, C;-Cs—alkylamino, C;—~Cy4~dialkylamino,

a C3—C5—alkényl or C3—Cg—alkynyl group, it being possible for
this group in turn to carry one to five halogen atoms;

35
R10 can furthermore be a phenyl radical which can carry one to
five halogen atoms and/or one to three of the following
radicals: nitro, cyano, C;—Cg—-alkyl, C;-Cy-haloalkyl,
hydroxyl, C;-Cs-alkoxy, mercapto, C;-C4~alkylthio, amino,

40 C1-Cs—-alkylamino, C;~Cs-dialkylamino;

a 5-membered heterocaromatic system which is linked via a
nitrogen atom and contains one to three nitrogen atoms, and
which may carry one or two halogen atoms and/or one or two of

45 the following radicals: C;-Cs~alkyl, C;-C4~haloalkyl,
C,-Cs—alkoxy, phenyl, C;-Cs-haloalkoxy and/or C;-Cs—alkylthio.
Particular mention may be made of: l-pyrazolyl,



¢) a 5-nenbeP@B0/E6263aromati c system such as pyrrolyl, 40 pyrazol yl -

[[sic] imdazolyl and triazolyl, which is |inked via a nitrogen atom

and which may carry one or two hal ogen atons or one or two

Cerr]-Cerr]-akyl or one or two CJerr]4(err]-al koxy groups; 45 d)

Rierr] further no3y-@nexh§lolfpyrazolyl, 4-methyl-1l-pyrazolyl,

[err] 5 3,5-di \é@ﬁﬁ?iif%ﬁzéffim% gn%gli%rgzoiyfnd 2, p can

assune the hentg# o T

C[err] Cerr]- allfqﬁ Bg rl cyc‘fo p’ff?%yz‘}ll’ken |, .C3-C6-al kynyl
unsubsthrrPsd e ¢ LT v den e yh. vFiReRZimhaeEe ot i t ut ed 10

by one or Bore, b dotsiezoltirad, émewlfébﬁmtiglmdréa}’b.
hal ogen, nitro, Byethyl€]le? {-triazol~-kly,l l1-Berzotri@zely], hal oal kyl ,

hydr oxyl , 3, @[@_@hhogﬂ,]mb&oxyqu err]-Cerr]-al kylthio, nercapto,
am no, C[err] C[err] al kylamno Cerr]-Cerr]-dial kylam no; 15 e)
R1 furtherno i CR%err%1 e Rlerr] is: hydr ogen, the
cation of an£gl %al ? T"r@?ﬁm‘% %d’rc ium sodi um potassium or the
cation of 18n al kaline earth netal such as cal cium nmagnesi um and
barium and physiologically 20 tol ggated al kyl anmoni umion or the
ammoni um i on; “
NH s rY
15 I
where RIl is:
20 C1~-C4-alkyl c3-Cg—alkenyl, C3—Cg—alkynyl, C3-Cg-cycloalkyl, it
being possible for these radicals to carry a C;—-Cs4—alkoxy,
Ci1—-Cs4—alkylthio and/or a phenyl radical;
25 phenyl which is unsubstituted or substituted, in particular

as mentioned above;

g) R! a radical

30
0]
I
— CH;— § —R12
| I
35 o

where R!2 has the same meanings as R!1;

h) R! can furthermore be
40

R13

— N
™ Ria

45

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



Clerr]-C err PO5PJ4636Ry| , such as cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycloheptyl or cyclooctyl, 25
Clerr]-Cerr]-alkyl, in particular CJerr]-Cerr]-alkyl such as nethyl,

et hyl, n- propyl, isopropyl, n- batyl | sobutyl, tert-butyl;

CHz- pheny! whi Chhf&lfb Sé?sé;—hlik ﬁ -@ Ecﬁfldm 10fc —alkanyl (6L} oW ng
radi cals: hal 099{%— Fr ’i:%n 1er{1 s t'ut or substituted,
Cerr]-Cerr] ‘F#I F C[err oxXy, nercapto,
Clerr]-Cerr]-al R§I err] C[err] alkylamno

Cerr]-Cerr]- dlal kylamno a CJerr]-Cerr]-al kenyl or

C3- C6- al ky®yl greupR!3 an@eR%gtpmem &otmra C4—Cr-alkylienegebain ivhichr st o
carry one to fivelbsedgenaaring, i35 unsubstitufledr b} substiitutbérbgpre be a
phenyl radical V\hifdl-ﬁiﬂyﬁﬁffdk eR8mple, and mayféorftdial QURBttPHoaNdégs ONE

to three of the | s o. Q,

derr]-Cerr]- err errﬁ i ﬁéé;"}dﬂta% (6[}(26}'% % 2)57
Cerr]-Cerr]- aI k ?/2)6mérc ‘FPzé‘f Kyl t(ﬁflb 2 gmﬁ 2)24(')

Clerr]-d &0 ] - al RGH2EIdCH 2er'r]' %’r’t’r GHAgT am no;

5-menbered heteroaromatic system whi ch [ s | i nked via a ' ni t rogen

at om and cont ai nhenether shbetitiantsgbavet thes fodddwing meanimgsch may carry
one or two hal ogen atons and/or one or two of 45 t he fol | owi ng

radicals: ( arr] ntteéddn drkpbnof] Fuktnéifdrd whahfAab&)d cH group when one
err]-q err] al BQXL\{%ré)hﬁn%he l?srﬂnltu%@%rllf hiboaﬁlkoéﬂdﬁiﬁ/ﬁg re a nitro

Cerr]-Cd I gu {ion may e of:
1- pyr azol yI ¥°u%0§f/ ¥boe X andfolr' §afl AT rogen; 4
3- et hyl - azol yI 4- et h pyrazol yl ,

r
3, 5- di et hyI N pyFabyfixagens. %ﬁ&gﬁnq!-‘p @Ayl C1-C4-haloalkyl,
C;—Cs—alkoxy, C;—Cs-haloalkoxy, hydroxyl, mercapto,

20 C;—C4—-alkylthio, nitro, amino, C;-Cs—alkylamino or
C1-C4—dialkylamino, cyano, phenyl, optionally substituted once
to three times by halogen, hydroxyl, amino, mono- or dialkyl
(C1—-C3)—amino, C;-Cz—alkyl, C;—-Cz—-alkoxy, mercapto or
C1-C3-alky1£hio, carboxyl, C;—-Cz—-alkylcarboxyl;

25
or
a five- or six-membered heteroaromatic system containing one
to three nitrogen atoms and/or one sulfur or oxygen atom,

30 which carries one to three substituents as described above;

R2 can furthermore form, with the adjacent carbon atom and X,
a 5- or 6-membered alkylene or alkylidene [sic] ring in each
of which one or two carbon atoms can be replaced by a hetero
atom such as nitrogen, sulfur or oxygen, and which can be

35 substituted once to three times by the following radicals:
halogen, nitro, cyano, hydroxyl, mercapto, C;—~Cs—-alkyl,
C;—Ci-haloalkyl, C;—-Cs-alkoxy, C1-Cg—alkylthlo, amino,
C1—Cs—alkylamino, Cj;—-Ciz—dialkylamino;

40 x is nitrogen or CR!5 where R!5 is hydrogen, nitro, C;-Cs-alkyl
or Cy;-Cs—alkenyl, optionally substituted once or twice by
hydroxyl, carboxyl or phenyl, which in turn can be
substituted by C;-C3-alkyl, hydroxyl or carboxyl;
C1—Cs—alkoxy, C1—Cg—alkylthio, phenyl, hydroxyl, mercapto,

45 nitro, amino, C;-Cy—alkylamino, C;-Cs~dialkylamino, cyano or
carboxyl;



4-phény|-1-p}KE@MQﬁ262LchIoro-l-pyrazolyl, 4- br ono- 1- pyr azol yl

1-i mdazolyl, 1-benzim dazolyl, 5 - 1,2,4-triazol-1-yl,
3-nmethyl-1,2,4-triazol -1-yl, 5-methyl -1, 2,4-triazol -1-yl,
l—benzotriazolyl 3, 4-dich|oroinﬁdazo| 1- yI f) RL furthernore a
radi cal 10 t is furthermore possible for fo be linked to R? ¥&&&re
Rerr] is: 20 SC[&J.: d-m%%{»id q!llﬁy as ?esclfg:l%l EeQiQ:ve Cgu Fﬁ l@égykorm

C3- CS-cycl oal kyl 3 @&f b hes lcals to arry a
Clerr]-Clerr]- I?’d}bR and it e@[“e??f%ﬂmhﬁo arﬂf/&

radi cal ; adkghone \ax @ﬁkyél‘éﬁmﬂﬁpﬂ uFiRg dn ¢aphtof tﬁhéﬁh PRe °r two
particular 5 caxboneatomsn ednabevissplaced by Hirageadi exggen30r sulfur,
[err] and the 5- or 6-membered ring may optionally be substituted

once to three times by the following radicals:

halogen, nitro, cyano, hydroxyl, mercapto, C;~Ci~alkyl,

10 C;-Cz—~haloalkyl, C;-C3z-alkoxy, C;—-Ci-alkylthio, amino,
C;-Cs—alkylamino, C;-C3z—-dialkylamino or carboxyl;
nitrogen in the 5-membered ring may also be substituted by a
formyl or acetyl group;

15 R? can have the same meanings as R?, R2 and R3 can be identical
or different; it is furthermore possible for R3 to form with
the adjacent carbon atom and with X a 5- or 6-membered ring
as described above; it is furthermore possible for R3 to form
together with the adjacent carbon atom and ¥ a 5- or

20 6-membered alkylene or alkylidene [sic] ring in each of which
one or two carbon atoms can be replaced by nitrogen, oxygen
or sulfur; the 5- or 6-membered ring may optionally be
substituted once to three times by the following radicals:

25 halogen, nitro, cyano, hydroxyl, mercépto, C;-Cz—alkyl,
C;—-C3~haloalkyl, C;—-Cz—alkoxy, C;—Cz—alkylthio, amino,
Ci—-Ci—alkylamino, C;-C3z—dialkylamino or carboxyl;
nitrogen in the 5-membered ring may also be substituted by a
formyl or acetyl group;

30

Y is nitrogen or CR16 where R16 is hydrogen, C;-Cs—alkyl,
C1-Cs—alkoxy, C;-Cs—alkylthio, nitro, phenyl, hydroxyl,
halogen, cyano, amino, C;-Cs—alkylamino, C;-Cg4—dialkylamino,
mercapto or carboxyl, or CR16 forms together with R3 and its

35 adjacent carbon atom a 5~ or 6-membered ring as described
above:;

R4 is phenyl, naphthyl, dihydro- or tetrahydronaphthyl, which

can be substituted by one or more of the following radicals:

40 halogen, nitro, cyano, hydroxyl, C;-C4-alkyl, C;—Cs—haloalkyl,
€1-C4—alkoxy, C;—-Cs-haloalkoxy, phenoxy, phenyl,
C1—Cq—alkylthio, amino, C;—Cs4—alkylamino or
C;-Cy4~dialkylamino, it being possible for two radicals on
adjacent carbon atoms to form, together with the latter, a

45 five- or six-membered ring which is linked by an alkylene or
alkylidene [sic] group and in which one or more methylene or
methylidene [sic] groups can be replaced by oxygen, such as
-(CHz)3-, —(CH2)4-, —CH=CH-0-, —-0-CH;-0-, —-0-(CH2)2-0-,



where R12 has00%@/467€2 neani ngs as Rerr]; h) Rl can furthernore be 40
R13 45 where Rlerr] and R err] can be identical or different and
have t he fol | owi ng neani ngs: 0050/ 46762

hydrogen, Cerr]-Cerr]-alkyl,7Cferr]-Cerr]-cycloal kyl,
qerr] Clerr] - al kanonleisf] or —o-ca=ciod-G7- al kynyl . benzyl, phenyi,
unsubstituted or substituted, as ‘descri bed above 5 or R13 and
R14 toget her for e yl ai closed to a ring,
I S unsubsti tut ed or gﬁb&%l taét?tli-e8§§'§}‘pf‘p trijlew%f{lo"h]%gcfgdl alsl’kyl for
exanple, and may contain a hetero atom eg. oxygen, nitrogen or
sul fur, such as-(CH[:ng])[err]4-, GH[\err])[err]

-(CHerr])[err]- CH err])[err] (Cqerr])lerr]- O(CH err)[err]-
-(CHerr])[err]-S Oor])[err]- -CH err] Yerr]-
-(CHerr])[err]-N [ er ]r)[err] + The otE |tu;ants have
the foll ow ng STo W%‘(trogen or C- hernore W can be
a CH group when or nore of the subs ents R2 R3, R15 and/or
R16 are a APtro group, or when X and/or Y are nitredgen; R is

hydr ogen, hal ogen, C[err]-C[eér]-aI kyl, r]-Cerr]-hal opl kyl ,

%@J'q’”" W

20 q%:> ' %{° '

SIS ©
25 ' q%/ O °> Y @ '
’h,Lb/ O | o L T

30 :

R* can furthermore be a five- or six-membered heteroaromatic

system which contains a nitrogen, sulfur or oxygen atom and

which can carry one or two of the following radicals:

halogen, cyano, nitro, C;-Cs—alkyl, C;-Cs—haloalkyl,

35 C,-C4—-alkoxy, phenoxy, C;—Cs—alkylthio, C;-Cs—alkylamino or
C1-Cs4—-dialkylamino;

in addition, R? and R5 can be phenyl groups which are
connected together in the ortho positions by a direct

40 linkage, a methylene, ethylene or ethenylene group, an oxygen
‘or sulfur atom or an SO,—-, NH- or N-alkyl group;

R> can have the same meanings as R4, it being possible for R% and
R5 to be identical or different;

45



q er:r] - ([ er r POSOKERY62C err] - err] - hal oal koxy, hydroxyl, mercapto, 20
Cerr]-Cerr]-alkylthio, nitro, amno, Cerr]-Cerr]-al kylam no or
Cerr]-Cerr]-dial kyl am no, cyano, phenyl, opti onal | y substituted once

t-o three times by hal ogen, hydroxyl, anm8no, mono- or dialkyl

(C[err] Cer gb) - 287 urdgedl e -@[seaiikyﬁl leyle Ql%hh%ﬁrcf}c &DeghylyRE€aPt O
C[errLeggéwﬂJssggig fgy(%acﬁaBP se 9h8§éiié1€3' Q&ﬁQ@fﬁﬂigaxyl

25 g ge eroaromgt i %ﬁi

contai ning one ©Rne ©°F qﬂietﬁ+¥ﬁ§rﬁﬁw ?F?ﬁ«nﬁ% ﬁﬂdlfﬁaQﬂ1 urs 8?ybxygen
at om wh hEGT @1y Ss“éﬂéli%lﬂm%e nerBEaAPTe unrSa R lpadkprBed above;
30 5R[ er r tathoxrylyr CheCsraliyloarhoxyly hCitta—adknteanbonaiboaminom and
X, a 5- oi-G—-aeRPEimiheyl ky+eprdialkpldainodepephanyd], orngaphitigach

gf C‘r’]‘h;ghnot”reoggn%ﬂ@cﬁaéatip'lna{% E@@uBEti@tNeh%iC%ﬁebé{r andtRt %’iﬂeslébby t a;om
u i a S e

once to three ti hafg%é %&Iﬁio B gi“&k %1”c4 %;&5 gé Q]E . gil‘g‘idb

cyano, hydroxyl , SHET4C ]@[]E'r Cp-e » mercapto, Talkylthis,
Jerr]-d &]- hala@amxylcl-e@ealﬂqyle{ném ra alqyéﬁm}n@[@? Phearky; (B &

am no, CEerthexdjomer T1e¢dcplapl nehicl der pulifteirtujedi hj(l@heimmethyll) X

is nitrogen or ChRASwhNixH @hB] phényl rougr 68t be BubseitiledConekkyt twice by or

Clerr]-Clerr]-al hﬁﬁ]&(&;en,ol?;{eltﬁﬁ}i”&ﬁ’ ng{lgggg?t uted once or tw ce by
hydr oxyl, car boxyl or phenyl mhlch in turn can be substituted by

err err aIk hydr ar box e al koxy,
g[[err} g[[elrsr} al &y I’t‘°h| Bﬁéﬂ 8r8x§4'e8nﬁ?‘]@é]p't5:3 §5'Jlk ﬁ‘t‘}’ ., am %o
Clerr]-derr] - al RytGariadbyny} ghainciwbieh “if substikntas hyygfothe following
car boxyl ; ra@r0aX/62 6
it is furtherrmre possible for CR15 to be linked to R2 to give
a five- or six-membered heteroaromatic system which contains
20 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;~C4—alkyl, C;—-Cs—haloalkyl,
C;-C4—alkoxy, C;—Cs—-haloalkoxy, C;—Cs—alkylthio, phenyl,
phenoxy or phenylcarbonyl, it being possible for the phenyl
25 radicals in turn to carry one to five hélogen atoms and/or
one to three of the following radicals: C;-Cs—alkyl,
C;—Cs-haloalkyl, C;—-Cs-alkoxy, C3—Cs-haloalkoxy and/or
C1-C4—alkylthio;

30 or one of the following radicals:
OCHj; OCH;
¢)
/@\
s /@ ), >
K 0 ’

ﬁcﬁ )@@
%L°> W, °

45

The compounds and the intermediates II for preparing them may



a 5- or 6- nenBOPO4467R8 as descri bed above, or CR[err] can form with

R3 and its adjacent carbon atoma 5- or 6-nenbered al kyl ene or
al kylidene [sic] ring in each of which one or two 5 carbon atons can
be replaced by nitrogen, oxygen or sulfus, and the 5- or 6-nenbered

ring may optiRaweahederswbsd idsyddtrically @asstiaxﬂéar earboiBitoms. { §kch
Gerr] - Clorr] Copoinds gay be Q?fl-‘éi@‘ﬂ e “f-"" %‘5;1 e GO
Cerr]-d err] S5PEYS rteﬁmgrsa?ﬁ ix % 183 E?f 5 to use an
err]-Cerr] e’él?%ﬁ’i@ieéﬁ‘?ﬁ%librp“&&r SB‘R@‘P“ as ac*—*ﬂ% SpERaneL ¢ he 5- menbered

ring may al 80 be substituted by a formyl or acetyl group; 15 R3
can have the TherinveagiogsfixtheZzmole welhtds eanthe usécbEi €rd or

different; i tabévéﬂéﬂtﬁ@ﬁé@réhﬂﬂ%sﬁbbbeaéﬁﬁbaggvég £ 'BrobhBing drugst Nen
adj acent car b Qr@fh AQa3Ngo O‘g Sld%bslcgngo'r qltgﬁgb?&e%ndotﬂe%m ehce§%09$ scri bed

above; ernore p h the
adjacent carbon atomand Y a 5- or 20 6- menber ed aIkerne or al kylidene
[sic] ringlPnTReGPmpouRfs caccording toheydnyaptien (368 arepsrechpybsearehing:ed
by nitrogen, axhynexy acid deyivesiiverII timewbichrtle msabbeitdentisngavaythe
optional ly bestated meaaiihgtwitli edmpoards @ft Bheegdrne™I ByriiEa fraizl, owi ng
radicals: 25 hal ogen, nitro, cyano, hydroxyl, nercapto,

Clerr]-derr]-alkyl,, (err]-Cerr]-haloalkyl, Cerr]-Cerr]-al koxy,

Cerr]-Cer 5] al kylThi o, I No, C[err]-C[err]-aiZk_yIarn'no,
err]- C[e ]- d| al kyl am fo or carboxyl; nitrogjen I n the 5-nenbered
ring may al so CHuted by a + for otWaketyl group; 30 Y
is nitrogen or CR[e r] where R16 is hydrogen,R r%[ - & erri=RrkyH,

Clerr]-Cerr]-al kox13f5 ClepH]-C[err]-alkylthio, nitr phenyl, hydroxyl,
hal ogen, cyano, amno, Cerr]-Cerr]-al kyl am no

Clerr]-C ekl -dial kyllém no, _ mer capt o ofiEar boxw or CR[err] forns
t oget her W|th R3 and its 35 adj acent carbon atoma 5- or 6-nenbered
ring as descri bed above; R4 is phenyl, naphthyl, dihydro- or

t et r ahydr onapHbexs Rl\/\/rﬂscﬂlamgen or &l H0sub¥heraitRid ©3n diee CorCarwdkyds t he
fol |l ow ng radfcdlsshaloalkyl or phenyl.

25 The reaction preferably takes place in an inert diluent with the
addition of a suitable base, ie. a base which deprotinates the
intermediate II, at a temperature in the range from room
temperature to the boiling point of the solvent.

30 Examples of such solvents or diluents are water, aliphatic,
alicyclic and aromatic hydrocarbons, which may be chlorinated,
such as hexane, cyclohexane, petroleum ether, naphtha, benzene,
toluene, xylene, methylene chloride, chloroform, carbon
tetrachoride, ethylene chloride and trichloroethylene, ethers

35 such as diisopropyl ether, dibutyl 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 ethylene glycol,

40 esters such as ethyl acetate and amyl acetate, amides such as
dimethylformamide and dimethylacetamide, sulfoxides and sulfones,
such as dimethyl sulfoxide and sulfolane, and bases such as
pyridine, N-methylpyrrolidone, cyclic ureas such as
1,3-dimethyl-2-imidazolidinone and 1,3-dimethyl-3,4,5,6-

45 tetrahydro-2(1H)-pyrimidinone. The reaction is preferably carried



40 hal 0g@050/46762 cyano, hydroxyl, derr]-Cerr]-alkyl,

Cerr]-Cerr]-hal oal kyl, Cerr]-Cerr]-al koxy,
Clerr]-(err]-hal oal koxy, phenoxy, phenyl, Cerr]-Cerr]-al kylthio,
amno, Cerr]-Cerr]-al kylam no or 10 (err]-Cerr]-dialkylamno, it

Sgutnr (g L Mol 18 e cance SR R0l Rl dskoor

( - si x- menbered ring ichis

| i nked by an efksﬁlgﬁrel ot ixtdre %1‘3 kqu\i?’&gﬁé'[si c] group and in which one or
nore net hyl ene or met hyl i dene [sic] groups can be replaced by

oxygen, suchI®sis possible (tgHuser #§[kase an alkapjiemetplepy |alkaldéneceprih

- O CH err] 5Gnetal)-hy@i2g&-fich as sodiwd)FYd46d€2 potassium hydride or

7 - Q‘Eﬁ‘éﬁﬂ?hrafid& GHe@Fbéhate such as RiXKdli f@babesarbonacsansy.e,

the follow ngo&ﬁgd oF ﬁbtass:’é.m{ %'élH)onate, an alkali metal or alkaline earth
metal hydroxide such as sodium or potassium hydroxide, an
organometallic compound such as butyllithium or an alkali metal

10 amide such as lithium diisopropylamide or lithium amide, or

tertiary amines, eg. triethylamine, pyridine,
4-N,N-dimethylaminopyridine, imidazole or diazobicycloundecane
[sic}.

15 The invention also relates to compounds of the formula II which
are unknown. They can be prepared in a known manner.

For example, compounds of the formula II can be prepared by
converting a nitrile of the formula IV, by alkylation with the
20 aid of a base and of a compound R6-K, into a nitrile V

4 R4
R>——CN + R6—K—3» Rﬁ—'——- CN

25 RS ' RS
v | v
as described, for example, in Ca. J. of Chem. 47 (1969) 1587 et

seq., where K is a leaving group such as halogen, tosylate,
30 mesylate or triflate.

The nitriles V are then reduced to aldehydes VI as described in

synth. Comm. 19 (1989) 355 et seqg. or J. Am. Chem. Soc. 107 (1985)

4577 et seq. Reducing agents which can be used are metal hydrides
35 such as LiAlH; or (n—Bu)zAlH.

R4 Ré

R6 ——I— CN —_— R6 —l— 6H=0
40 RS R3
- v VI

The aldehydes VI are converted by known methods (as described,
for example, in Chem. Pharm. Bull. 37 (1989) 2570-2) into the
45 corresponding cyanohydrins VII:



30

R[ ePPPOL4RTH&rt hernore be a five- or six-nenbered heteroaromatic

system whi ch contains a nitrogen, sulfur or oxygen atom and whi ch
can carry one or two of the foll ow ng radicals: hal ogen, cyano,
nitro, Clerr]-Clerr]-alkyl, Clerr]-Cerr¥* hal oal kyl, 35

Cerr]-Cerr]-al koxygs phenoxy, Jerr]-(err]-al k)ﬂ4t-hi o,

Cerr]-Cerr]-al kyl gm no or’ derr]-derr]-di al kyl@hi no; I n
addition, R err]r® &P can be—pheRyl grRé ' are connect ed
together in the orté% positions by a direct 40 | i Nkagg, a nethyl ene,

et hyl ene or ethenyl ére group, an oxygen - sul fur atomor an
SJerr]-, NP or N-af, Kyl group; Rl err] can rﬁ\ge t he sanme neani ngs as
R4, it being possible for R4 and Rlerr] to™De identical or

di fferent; 45cyanohydr@d80¢#6cah be converted by hydrolysis, for example with
aqueous HCl, or by the Pinner method with HCl gas in alcohol

R100H, into o~hydroxy carboxylic acid derivatives II where

10
Ris O or o) is
[ | RIS
-
C-0OR10 C—N
R14
15
R4 R4
/CN R
R6 CH —_— RG—I—CH
~N
VIiI II

Compounds II can also be prepared by diazotizing an amino acid
derivative VIII by known methods, eg. with sodium nitrite and

aqueous sulfuric acid, and hydrolyzing to the hydroxy acid

25
derivative II as described, for example, in Synthesis (1987),
479-80.
R4 __COzR10 RY __COaR10
30 RS _l__ CH\ —_—— R6 —-|—- CH
~
RS NH, RS OH
VIII IT
35 Amino acid derivatives VIII can be prepared, for example, in a

Strecker reaction from the aldehydes VI, eg. as disclosed in
Angew. Chem. Int. Ed. 26 (1987), 557 et seq.

R4 R4 CO,R10
40 - ~
. ~_
RS RS NHj,
VI VIII

45



8 R6 is hQ@$0Q4e6762  err]-Clerr]8-alkyl, Clerr]-Cerr]-al kenyl or

Cierr]-Cerr]-al kynyl, it bei ng possible for each of these radicals
to be substituted one or nore tines by: halogen, nitro, cyano,
Cierr]-Cerr]-al koxy, hydroxyl , 1@ err]-C err]-al kyl thi o, mercapto,

Clerr]-Jerr]rdhaldaakkexy compounds GAF0%%h, bél erﬂa'rgﬁeﬁf]feaié@ihﬁaéboxyl ’

Cerr]-Cerr]s , rl-gerr]-alk 1 no,
Cerr]-Cerr ]gﬁl}aﬁx‘k@%ﬁl%)%o?%%ﬁm S?m%%:;-)% E{?I Lng[hy‘ﬁ]‘ﬂ%ﬁ%éﬂa%r%en in turn
be substitut e%f"éﬁ.’gto r?ﬁ’rrtg'ta!c SEQWIII, similap ito the dpgGriptiQnnin
hydroxyl, ( er¥gRigeeprp. 103Xy, 14k B2¢ err] - al kyl ,
Cerr]-Cler%]-haloalkyl, C[err]-Cerr]-hal oal koxy, nercapto,
"Cerr]-Cerr]-alkylthio, 10 amno, Cerr]-Cerr]-alkylan no,
Cerr]-Cerr]-dial Ryl am @92B¥° phenoxy, R6 is f 8f t hepeoyra0
Clerr]-derr]-al kyl i c‘/ﬁ i s substj tht_ﬁd_l%%/ phegoxyr@g in which
t he phenyl group ca ubstituted onc tw Ce by 5 | ogen,

met hyl or nethoxy; grel5 56 is furthernore also a &r]-derr]-alkyl,
C3-C8-a|keﬁ9| or C§-C8-alkynyl chain which is substituted by of the
fol |l ow ng radggal s: agive- or six-menbgred heteroaromatic
system whi ch contai ns 20 one to three nitrogen atons and/ or one sul fur
or oxygen atom and which can carry one to four hal ogen atons and/ or
one or two of the followng radicals: Cferr]-Cferr]-al kyl,
C[err]-C[e#]-haI oal kykz —CPper r ] XCLEBrr ] - al koxy,

Cerr]-CerT]-hal oal koxy, (Jerr]-Cerr]-alkylthio, phenyl, phenoxy
or phenyl carbonyl, it being possible for the phenyl 25 radicals in turn
to carry one GampoundshEl axpen farthermme/ be synthesizedeby celduteephilidie

fol I owi ng radiitlatioh] f rdarbbeiylic addid derivativesCket| ledd &fitth- ay&al kyl ,
Cerr]-(err]s@ldoyy J_:‘cq_cﬁfarfjibg €4d ]déwrgﬂ%goﬁy TR Fﬂédron Letters 21
Cerr]-Cleg] (gof h50us, 590 wien Budlle SLafdli | OF 00 13 1401 EAF o

[err]

R4 R4

/C02R1°
RS CH;-CO3R10:  ———3» RS6 -—-I—_CH
~ ’
25 RS RS of
XIT ' II

as described in J. Org. Chem. 47 (1982) 1775-77.
30 Compounds XII can be prepared by reacting a suitable phosphonate

compound XIIT with a carbonyl compound XIV in a Wittig-Horner
reaction to give the unsaturated compound XV.

3 5 R4 COz R1 0

0 RY CO,R10
\/_—_ o + K " /ORIO —_— %=/ 2%
R6 P\ OR10 RG/
20 XIV XIII | XV

Compound XV can then be converted by a method from Chem. Ber. 64

(1931) 1493 et seq. with R5-H in the presence of a Friedel-Crafts

catalyst such as aluminum trichloride into the carboxylic acid
45 derivative XVI.



45 The cOOpO04AEZ6ANd the internediates Il for preparing them may

0050/ 46762 9 have one or nore
asymmetrically substituted carbon atonms. Such conpounds nmay be in the
formof pure enantioners or pure di g ereonmers or of a mxture thereof.
It is preferred to use an enantiomerically pure conpound as active

subst ance. The invention furthernore regkategd,pié he use of the
abovenentioned am no_aci d diblvatlves for. prod C|ng drugs, in particul ar
for producing |nh|b|Foﬁ§ fofVendor®el in ?e%eptors 10 The conpounds
according to the invention are prepared byRPeacting a hydroxy acid
derivativesl!l in which the substituents have the stated nmeaning with

conpounds of the general forrmula II1, vt R R
R2 _

Compounds I can also be prepared by reactin§ cyanohydrins VII with
10 compounds III to give nitriles XVII.

R2
P + W CN /
R RT— X —p R5—|—< W
15 RS H ' = o__é X
RS Y—
R3 ‘*k
R3

VII Iit XVII
20 ' :

The reaction preferably takes place in an inert solvent with the
addition of a suitable base as described previously.

25 Compounds XVII can then be converted in a known manner, for
example by reaction with acids such as hydrochloric acid or
sulfuric acid, with or without addition of an alcohol into
compounds of type I.

30

R4 N R2 R4 R2
' R
el = <"
o— x —» o—¢ 'x
_RS Y— R5 Y-—
35 = =

R3 RrR3
XVII I

40 Compounds of the formula I can be obtained in enantiomerically
pure form by starting from enantiomeric compounds II, which can
be prepared by classical racemate resolution or by
enantioselective syntheses (such as, for example, Pure Appl.
Chem., 55 (1983) 1799 et seq.; Helv. Chim. Acta, 71 (1988) 224 et

45 seq.; J. Am. Chem. Soc, 110 (1988) 1547-1557; Chem. Eng. News
(1989) 25-27) in enantiomerically pure and, where appropriate,
diastereomerically pure form, and reacting these compounds II




20 ‘ wher e RO%B0/46@&Rogen or Rlerr] -SJerr]-, where R18 can be

C-err]-Cerr]-al kyl, Clerr]-Cferr]-haloal kyl or phenyl. 25 The reaction
preferably takes place in an inert diluent with the addition of a
suitabl e base, ie. a base which deprotinaes the internediate I, at a

tenperature 'Glﬂﬁ‘ellrlaﬁgedéé&rﬁﬂe Ogbo et%%ﬁﬁgéc?sstl%ltlgg chQ‘ o@ﬁaggiﬂé of

t he sol vent. SUc ven

aliphatic, °© %)nt ?'\%gégglﬁgy R (fﬁﬁf?’&p% oegrBlb?ls&W 8nt rﬂﬁ/ °d€ss"ca1

chl ori nated, Tac ZESALYLINR Of ERCATELCAAE, dPRIYRNCONRT &€ HROMPOVRERt hawith
benzene, t Shikakle eppakiomendichy)ly rpunshbesesesuathlasr bfucine c ativgohnine,
tetrachori d§, gqeimidegnguihidinele canfdchonictiner peidy, endnchéhbis [%‘icq uch as
di i sopropyl e{6Rimbitiel Unytpieidesr deﬁf@fb'dﬂi@% Q%&hﬂ?e ephdiPX§ 5 ‘

| Sopropyl ket AazlHhRAEES (), i i *E&%aﬁg% aﬁ‘P*?*%%%he%n%‘i“l”? i
acelto onP%/rl | e %?X;g;oﬁ{ggnfﬂﬂ ‘e %’6 @ul\:’ﬁd‘a‘gethylﬁ@‘llﬂﬁho} (PPRLFOT |

i sopr opanol , La HPERHﬁﬂqgﬁé g(?h{ﬂ( )46hEeeAamigenl zehenyiyil , acet at e
and anyl ad8t 3reropamedasl stith 4s). o-thethyRbehzy Yeandinge (apd (-), _

di net hyl acet aet tlesnapbhkhpk) etdeylandins u{#)angs), o @mbpnﬁhﬁlyaﬂmamsh@fml,Qe
and sul f ol ane(- ﬂﬁchnﬁ&&ﬁét n%%e Nmudﬁieﬂﬁyll\k-rﬁféﬁf Jh grne, cyclic
ureas such asy_pe yi_QL ghgwﬁ&;ou]q ﬁﬁh Sl tcglr?eg 5, 6-
ggg&?i%?ggdr O Zé - epBgdr:Lne, r}lorephedrn.r{ee,a%olrgsemfoé3 hedr:.ne, yam1no acid

5 derivatives and peptide derivatives.

Preferred compounds of the formula I, both as pure enantiomers
and pure diastereomers or as mixture thereof, are those where the
substituents have the following meanings:

20
R a carboxylic acid, a carboxylic acid salt or a group which

can be hydrolyzed to a carboxylic acid, as described above.

W nitrogen or C-NOj;
25 _

X nitrogen or CR15 where R!5 is hydrogen, nitro, C;-Cs—alkyl or
C1-Cs—alkenyl, optionally substituted by hydroxyl, carboxyl or
phenyl, which can in turn be substituted by C;-C3-alkyl,
hydroxyl or carboxyl; C;-C4—alkoxy, C;—Cs—alkylthio, hydroxyl,

30 nitro, amino, cyano or carboxyl, or CR!5 forms with R2 and the
adjacent carbon atom a 5- or 6-membered alkylene or
alkylidene [sic] ring in which one or two carbon atoms can be
replaced by a hetero atom such as nitrogen, oxygen or sulfur,
and which can be substituted once or twice by a C;-Cz-alkyl or

35 Ci—C3-alkoxy group; nitrogen in the 5-membered ring may
additionally be substituted by a CHO or COCH3 group;

R? hydrogen, halogen, C;-Csz-alkyl, Ci-C4~haloalkyl, C;-C4—alkoxy,

Ci1—Cs—alkylthio, nitro, amino, methylamino, dimethylamino or

40 cyano; R? can furthermore form with the adjacent carbon atom
‘and X a 5- or 6-membered ring as described above;

R3 hydrogen, halogen, C;-C4—alkyl, C1-C4—alkoxy, C;-Cs—haloalkyl,
C1—-C4—alkylthio, nitro, amino, methylamino, dimethylamino or
45 cyano; R3 can furthermore form with the adjacent carbon atom
and Y a 5- or 6-membered alkylene or alkylidene [sic] ring in
which one or two carbon atoms can be replaced by nitrogen,



10 out at @03@A&T62ure in the range fromO[err]C to the boiling point of
the solvent or m xture of solvents. It is possible to use as base an

al kali metal or alkaline earth 5 nmetal hydride such as sodi um hydri de,

pot assi um hydri de or cal cium hydri del5a carbonate such as al kali netal

carbonate, eg. hUBtoéquaﬁﬁaUmféH Qﬁﬂaﬁé sxﬁi%t&lt{iéédl e brotwidkal i ne
earth met al %deec s_tég_ fsmls) # é‘ddﬁr t %
organonetalllc C qug i gr 0 am

such as |ithiumdi B‘@Yo? 7‘?31? ﬁ 3?&% t%‘?’?’f Taffhds,

eg. trlethylan1rﬂ¥°ﬁﬁyr|d|ne 4- N,N—d|nethylan1nopyr|d|ne |n1dazole or

-di azobi cychoundecane [sic]. 15 The invention also relates to conpounds
of the formia Iﬂlﬁmimigéh or ORI 6 WiikexBMVR16 Thie hyadsogée, [0epaFaikylll a known
manner . For exagn PEls-aQkyi 681 d,0nA¥ES, | HalcRRnhecpiipaagsndy
converting a nitg éghglgjnh%ge Jl‘?:{e@ﬂ&i‘ai\ﬁ Q,ryr g%/@%ﬁ}llo%r Ehc 1Iaefg]g“éau d of a

base and of a co

descri bed, for e'gggrﬁﬁh be 3ndo*t%‘?gﬁ1acﬂ‘7t(?§:§’§’f % 5= Orgeq. vvhere
Kis a | ea@ing gﬁ?ﬂ?ﬁ“@ﬁ&ﬁ B Aisogescriked, pRe¥e; 30 nesyl ate or triflate.
The nitriles V are then reduced to al dehydes VI as described in Synt h.

Comm 19 (19%9) IdPphehyiedr mdphthyAnwhidie®anSpe. suistith888)by onéSé¥X wmbreseq.
Reduci ng agents y$iiga nglm,;bsqugéglgmt al hydrides 35 such as Li AlH4 or
(n-Bu)[err] AlH halogen, hydroxyl, C;—-Csq—alkyl, C;—Cs—haloalkyl, C;-Cs-alkoxy,

15 C1—C4—alkylthio or phenyl, and the aromatic system may
furthermore be substituted, exclusively or in addition to the
abovementioned radicals, by two radicals on adjacent carbon
atoms which together represent a 1,3-dioxomethylene [sic] or
1,4-dioxoethylene [sic] group and form with the adjacent

20 carbon atoms a 5- or 6-membered ring respectively;

in addition, R* and RS can be phenyl groups which are
connected together in ortho positions by a direct linkage, a
methylene, ethylene or ethenylene group, or an oxygen or

25 sulfur atom;

R5 can have the same meanings as R4, it being possible for R¢ and
R3 to be identical or different;

30 R® is hydrogen, C;-Cg—alkyl, C,-Cg-alkenyl or C3-C¢-alkynyl, it
being possible for each of these radicals to be substituted
once to three times by:
halogen, cyanc, C;—-Csz—alkoxy, hydroxyi, C;—-Csz—alkylthio,
mercapto, C;-Ci-haloalkoxy, carboxyl, C;-Cz—alkylcarboxyl or

35 phenyl, or naphthyl which can likewise be substituted once to
three times by the following radicals:
halogen, cyano, hydroxyl, Ci-Ci—alkoxy, C;—Cs4—alkyl,
C1—Cs4-haloalkyl, C;—-Ciz-haloalkoxy, mercapto, C;—Cz—alkylthio,
phenyl or phenoxy, or, exclusively or in addition to the

40 abovementioned radicals, two radicals on adjacent carbon
‘atoms may together represent a 1,3-dioxomethylene [sic] or
1,4~dioxoethylene [sic] group, and R® can furthermore be a
phenylmethoxymethyl, -ethyl or —-propyl group in which the
phenyl group is substituted by methyl, methoxy or halogen.

45



R4 0050/46762 R4 [err] 40 - The al dehydes VI are

converted by known nethods (as descri bed, for exanple, in Chem Pharm
Bull . 37 (1989) 2570-2) into the 45 correspondi ng cyanohydrins VII:

0050/ 46762 16 11 [err]

CN : Part1cularﬁ§y§B@f&¥¥éd1%oM'buﬁaﬁ1d@etﬁenf6¥ﬁd¥i BY boeh Qlsypuse for

eX&n‘p' e wit henant:.omers aE[i alélg re&ﬁ o!rhgs Pﬂ’l rengfxg'f)&)f’\” ta HC1 gas
eheTe At

i n al cohol dr ox
deri vatives tpoaﬁe}Qawhlc e supﬁﬁlguents ave Fé €' ng meanlngs.
5 R a carboxylic acid, a carboxylic acid salt or a group which
can be hydrolyzed to a carboxylic acid, as described above;

W nitrogen;

10 x nitrogen or CR!5 where R15 is hydrogen, C;~Cs—alkyl or
C1-Cs—alkenyl, optionally substituted by hydroxyl, carboxyl or
phenyl, which can in turn be substituted by C;-Ci3-alkyl,
hydroxyl or carboxyl, Ci—Ciz—alkoxy, C;—Cz—alkylthio, hydroxyl,
cyano or carboxyl, or CR15 forms with R3 and the adjacent

15 carbon atom a 5- or 6-membered alkylene or alkylidene [sic])
ring in which one carbon atom can be replaced by oxygen and
which can be substituted by a methoxy or methyl group;

for example, the 5- or 6-membered alkylene and alkylidene
20 [sic] ring may have the following structures:

? l|o|l ?Ioj | ?jzj ? IIOII
& o

OMe

35 R? hydrogen, chlorine, methyl, ethyl, trifluoromethyl, nitro,
methoxy, ethoxy, methylmercapto, amino, dimethylamino,
methylamino; R? may furthermore form with the adjacent carbon
atom and X a 5- or 6—membered ring as described above;

40 R® hydrogen, chlorine, methyl, ethyl, trifluoromethyl, nitro,
‘methoxy, ethoxy, methylmercapto, amino, methylamino or
dimethylamino;

R3 may furthermore form with Y a 5~ or 6-membered alkylene or
45 alkylidene [sic] ring in which one or two carbon atoms may be
replaced by nitrogen or oxygen, and which can be substituted



Conpounds || 90%0/46382e prepared by di azotizing an anmino acid

derivative VII1 by known nethods, eg. with sodiumnitrite and 25
aqueous sul furic acid, and hydrolyzing to the hydroxy acid

derivative Il as described, for exanpl €7in Synthesis (1987),

479- 80. by a methyl or mét¥Hdxy group; examples ofS3udHl BOk@dre or
derivatives VIII a@ﬁ?lﬂfeﬂy‘ PBRE PhirdgRr afgaml €, In a St recker
reaction fromthe al dehydes VI, eg.” as disclosed in Angew.

Chem Int. Ed. 26 (1987), 557 et seq.

[err] 0056 AR A2 I dition
conpounds Wil ¢ b preﬁgM%deg reaé??v a ANghpoy | X wiih a Gignard
conmpound X, and h ol yzi ng }h pr oduct ith acid t 1, simlar to

t he description i Li ebig —Mel,977) =1182:

OMe r

10
MW mww

MW NW T MW MW AVW NwWW
o~-0 o::l HN j/ r HN N
15

Y nitrogen or CR!6 where R16é is hydrogen, nitro, methyl, ethyl,
chlorine or cyano, or CR16 forms with R3 and its adjacent
carbon atom a 5—- or 6-membered ring as described above;

20 R is phenyl which carries one or two of the following radicals:
halogen, hydroxyl, methoxy, ethoxy, C;-Ci-alkyl,
trifluoromethyl, methylmercapto, ethylmercapto or phenyl; it
is furthermore possible for two substituents to represent a
dioxomethylene [sic] group, exclusively or in addition to

25 other substituents; examples of such groups representing R4
are:
o\ o\ o\
o} : MeO o} MeO o
30 / o ™~ e ™~ e
[ 4 0> ’ 4 14
MW MW : MW MW
35

in addition, R% and R5 can be phenyl group [sic] which are
connected together in ortho positions by a direct linkage, a
methylene or ethylene group; '

40 R®> can have the same meanings as R4, and R4 and R5 can be
‘identical or different;

R6 is hydrogen, C;-Cg-alkyl or C3—Cg—alkenyl, it being possible
for each of these radicals to be substituted once or twice
45 by: _ _
chlorine, cyano, hydroxyl, carboxyl, methoxy, ethoxy,
methylmercapto, methylcarboxyl, phenylmethoxy,



Terr] 0050/467€®npounds |1 can furthernmore be synthesized by

el ectrophilic oxi dation of carboxylic acid derivatives X1, eg. with
oxygen after deprotonation, as described in Tetrahedron Letters 21 20
(1975) 1731-4, or with Davis reagent 18 R4 [err]

as described in phme®hglphérimethoky ) Pbmethidkypheny1fi@thbppunds XI | can be

prepar ed by reaglidiofoshiivietnBRps RORAGRYL REROWAH BE | dusieiBugedar bony|

conmpound XIV in & VeVE)g:I gv}fpe{ rig; therggﬂgwg_gg Pa(gicvaq_st_he unsat urat ed conpound
[ err :

XV. 35 . . : R4 ~CO2R10
. chlorine, fluorine, cyano, hydroxyl, methoxy, ethoxy,
5 trifluoromethyl, trifluoromethoxy, methylmercapto, phenyl or

phenoxy, or, exclusively or in addition to the abovementioned
radicals, two radicals on adjacent carbon atoms may represent
a 1,3-dioxomethylene [sic] group.

10 The compounds of the present invention offer a novel potential
therapy for the treatment of hypertension, pulmonary
hypertension, myocardial infarct, angina pectoris, acute kidney
failure, renal insufficiency, cerebral vasospasms, cerebral
ischemia, subarachnoid hemorrhages, migraine, asthma,

15 atherosclerosis, endotoxic shock, endotoxin-induced organ
failure, intravascular coagulation, restenosis after angioplasty,
benign prostate hyperplasia, kidney failure caused by ischemia
and by intoxication, and hypertension, and of cancers, in
particular prostate cancer and skin cancer.

20 )

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

Receptor binding studies

25
For binding studies, cloned human ET, receptor-—-expressing CHO
cells and guinea-pig cerebellar membranes with > 60% ETp relative
to ETp receptors were employed.

30 Membrane preparation

The ETp receptor-expressing CHO cells were dgrown in Fi; medium
with 10% fetal calf serum, 1% glutamine, 100 U/ml penicillin and
0.2% streptomycin (Gibco BRL, Gaithersburg, MD, USA). After 48 h,

35 the cells were washed with PBS and incubated with 0.05%
trypsin-containing PBS for 5 min. After neutralization with Fij
medium, the cells were collected by centrifugation at 300 x g. For
cell lysis, the pellet was briefly washed with lysis buffer (5 mM
Tris-HCl, pH 7.4 with 10% glycerol) and then incubated at a

40 concentration of 107 cells/ml of lysis buffer at 4°C for 30 min.
The membranes were centrifuged at 20,000 x g for 10 min, and the
pellet was stored in liquid nitrogen.

45



Conpound XV @QRO/KEA6Be converted by a nethod from Chem Ber. 64  (1931)
1493 et seq. with R5-H in the presence of a Friedel-Crafts cat al yst such
as alumnumtrichloride into the carboxylic acid 45 derivative XV

0050/ 46762 19 13

[err] GuinddHIQUBESebe 10N wake OhdifbgeneRad eth Y rbeeeriEg,esnamnohydri ns

VIT with 10 ﬁ8ﬂ$§&ﬂ¥¥ar'LﬁdtébéSHXSd“$§rdﬂf%%:ék%lal centrifugation at

[err] 1000 x g for 10 min and repeated centrifugation of the supernatant
at 20,000 x g for 10 min. '

Binding assays

For the ET, and ETy receptor binding assays, the membranes were
suspended in incubation buffer (50 mM Tris—-HCl, pH 7.4 with 5 mM

10 MnCl,, 40 pug/ml bacitracin and 0.2% BSA) at a concentration of
50 pg of protein per assay mixture and incubated at 25°C with
25 pM [1251 [sic]])-ET; (ETa receptor assay) or 25 pM [125I
[sic]]-R23; (ETp receptor assay) in the presence and absence of
test substance. The nonspecific binding was determined with

15 10-7 M ET;. Filtration through GF/B glass fiber filters (Whatman,
England) in a Skatron cell collector (Skatron, Lier, Norway)
after 30 min separated the free and the bound radioligand, and the
filters were washed with ice-cold Tris—HCl buffer, pH 7.4 with
0.2% BSA. The radioactivity collected on the filters was

20 quantified using a Packard 2200 CA liquid scintillation counter.

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

25 This assay system is a functional, cell-based assay for
endothelin receptors. Certain cells show, when they are
stimulated with endothelin 1 (ET1), an increase in the
intracellular calcium concentration. This increase can be
measured in intact cells which have been loaded with

30 calcium-sensitive dyes.

l1-Fibroblasts isolated from rats in which an endogenous
endothelin receptor of the A subtype has been detected were loaded
with the fluorescent dye Fura 2-an as follows: after

35 trypsinization, the cells were resuspended in buffer A (120 mM
NaCl, 5 mM KC1, 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 at 37°C
in the dark with Fura 2-am (2 uM), Pluronics [sic] F-127 (0.04%)
and DMSO (0.2%) for 30 min. The cells were then washed twice with

40 buffer A and resuspended at 2 x 106/ml.

The fluorescent signal with Ex/Em 380/510 from 2 x 105 cells per
ml was continuously recorded at 30°C. The test substances and,
after incubation for 3 min, ET1 were [lacuna] to the cells, the

45 maximum change in fluorescence was determined. The response of
the cells to ET1 without previous addition of a test substance
served as control and was set equal to 100%.



The reacti on0p5@f46262y t akes place in an inert solvent with the addi tion
of a suitable base as described previously. 25 Conpounds XVII can then be
converted in a known nmanner, for. exanpl e by reaction with acids such as
hydrochl ori c acid or sulfuric acid, 2¢th or without addition of an

al cohol int : p R4 R2

R4 ’In ngl%nﬂefggﬁ Vs gmga}ﬁ)m%(f%ﬁ%ounds of the formula | can be
obtained in enantionerically ., - pure formby starting fromepantiomneric
conpounds | | MalhiSOhTaks weidhdng, Efb%r'eaoﬁﬁ exesprefthetdgrad €1t sol ution or
by enant | emehaxditad, syrhifdcdelly kentdidateds vwagorpmézedang ppphed. The
Chem , 55 fléaptili’adtety saml ;jubelar v@innweletcgthétié@8B8id)24 et 45 seq.;
J. Am Chem Soc, 110 (1988) 1547-1557; Chem Eng. News (1989) 25-27) in

enanti omer | Ogh | dorio? fitha el e ARRRIYE Bbifiini st dliash S5 LOMRENKQ It PUT e

form and reféédé‘ J: éféé¥£ O%Qse in blood pressure which persists for a
lengthy period.
10

The test compounds were injected i.v. (1 ml/kg) into the test ani-
mals 5 min before administration of ET1l. To determine the
ET-antagonistic properties, the rise in blood pressure in the
test animals was compared with that in the control animals.

15
"sudden death” induced by endothelin-1 in mice

The principle of the test comprises prevention of the sudden

heart death caused in mice by endothelin, probably owing to
20 constriction of the coronary vessels, by pretreatment with

endothelin receptor antagonists. Intravenous injection of

10 nmol/kg endothelin in a volume of 5 ml/kg of body weight is

followed within a few minutes by the death of the animals.

25 The lethal endothelin-1 dose is checked on each occasion on a
small group of animals. If the test substance is administered
intravenously, usually the endothelin-1 injection which was
lethal in the reference group takes place 5 min thereafter. With
other modes of administration, the times between administrations

30 are longer, where appropriate up to several hours.

The survival rate is recorded and doses which effectively protect
50% of the animals from endothelin-induced heart death for 24 h or
longer (ED 50) are determined.
35 :
Functional test on vessels for endothelin receptor antagonists

Firstly a contraction is induced with K+'in'segments of rabbit
aorta after an initial tension of 2 g and a relaxation time of

40 1 h in Krebs-Henseleit solution at 37°C and a pH of 7.3 — 7.4.
After washing out, an endothelin dose-effect plot is constructed
up to the maximum.

Potential endothelin antagonists are administered to other

45 preparations of the same vessel 15 min before the start of the
endothelin dose-effect plot. The effects of endothelin are
calculated as a % of the K* contraction. With effective endothelin



14 with |1905Q/46%62i bed above. Another possibility for obtaining
enantionerically pure conpounds of the fornmula | is classical racemat e
resolution of racem c or diastereoneric conpounds |I with sui tabl e
enantionerically pure bases such as bru@ane, strychnine, 5 quinine,
qui ni di ne, ChAQiGhRALELIE 4l ehdothe NG @BLESeffdcd plot ¥ONHIFLRA, toDIMRNI Nne,
dehydr oabi et yl am,.ne, ephedrlne (-), (+), deoxyephedrine (+), (-),

t hr eo- 2- am no-1=(p- ni t rophenyl ) -1, 3- propanediol (+), (-),
t hreo- 2- (N, N-di net hyl am no) - | -gp-ni tro- _ phenyl)-1,3-propanediol (+), (-)
t hr eo- 2- ani no¥he seERpELds aggozdipg phddeoinyantion F?nabmﬁwaéﬁgm m ne

(+), (-), 5 erqllynaphpamenteral)lynisubcutppedusly a-inlravgrausilly)et hyl am ne
(+), (-), Deirmietayaiyoiatcripédtstioialyy -|sitgnihes hydvéinteonal way.
N- et hyl - 1- phegpilrSsh b 8fe Gantalkd ropke i hes i @Mvagors | OP%%EQQQF)Q%&(?%&
nor ephedr i ne,t&or%ggpgg_eﬁgbee%rllg sc&M N0 aci d 15 derivatives and peptide
derivatives. rererr conpounds of the fornmula |, both as pure
enanti oners and pure diastereoners or as nmxture thereof, are those
where the 10 Ergyglospgendepanspe orhkhe AIeWFARAHEON 3§9: woight off the

car boxyl i ¢ acpakiemtcantiomylthe moded shiladminigtxptoiogn.wWAsch rule, thecdailye
hydrol yzed t odése dthasyive sAdisdands ikeFrombaBowd@.S. to 50 \g/kBi b AgRIY Or
CN®2; 25  ;iqHt bhOogRi UdantRiscieidh Bha' Flor ke’ 890 Mot h§/kg of

Clerr]-Clerr]g ; tr]-ClerrL:alkenyl, optionally Substituted
by hydr oxyl %‘g&r y)?figﬁgron paregk;g)ﬁéinyﬁ%ﬁ\?/ﬁ%%ﬁé%ﬁér%xi n turn be substituted by

Cerr] -C[ef"'r;] - al kyl , hydroxyl or carboxyl; Clerr]-Cerr]-al koxy,

d err]-d err]The |18aved; 69mmtm%x9ap by used jpteenvenkinpal cseldd er b%ﬂ‘b{ﬁ(yl ,
or CR15 f or nspharniacedtacal tfrems, eg. awljunceated anbdiidno)ccated tablets,

6- menber ed al apRNRsQr powders, arknhideNSuppbsitdrtitg,i BoYhtidhsQNOiftméns,
Srvoen o g Eieil s R e O e Y
Cerr]-Cerr]- H( uxl'ggsgs e ? - s‘e,rrn 22l kY% Fhu G;’ ?ﬂel rw(%gen i.n, the
S rerber od 11 FORYARFional PharRaCERENA RIS SHER(4 FABACD)bLRAaAS: oPu LG

group; agents, preservatives, tablet disintegrants, flow regulators,
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
release-slowing agents, antioxidants and/or propellant gases (cf.
25 H. Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag,
Stuttgart, 1991). The forms obtained in this way normally contain
from 0.1 to 90% by weight of active substance.

The invention further relates to the combination of compounds of
30 the formula I with inhibitors of the renin-angiotensin system
(RAS). RAS inhibitors are disclosed in, for example, EP 634 175.

The combinations according to the invention are suitable for
treating disorders for which compounds of the formula I also show

35 efficacy on their own, especially for treating hypertension and
chronic heart failure.

The invention further relates to the use of a structural fragment

of the formula (A)
40

45



"R2 hydrogenQORQV46262 Clerr]-Cerr]-alkyl, Cerr]-derr]-hal oal kyl,
Jerr]-derr]-al koxy, Cerr]-CJerr]-alkylthio, nitro, am no,

met hyl am no, di net hylam no or 40 cyano; R2 can furthernore formwth

-t he adj acent carbon atom and X22 5- or 6-nenbered ring as descri bed
above; R3 hydrogen, halogen, Cerr]-Cferr]-alkyl, (err]-(err]-al koxy,
Cerr]-Jerr]-haloal kyl ,r¢ g Cerr]-Cerr]-alkylthio, nitro, am no,

met hyl am no, dlnethylanl 0 @r 45 cyano; R3 can furthernore formwth

t he adj acent car bon CH____G\’;\% Y a 5- or 6-nenhered al kyl ene or

al kyl i dene [sic] r| |n i ch one or two cdifbon atons can be

repl aced By nitrogen, 0050/ 46762

15 oxygen or sulfur and which can be substituted once or tw ce

by a (Jerr]-Cferr]-alkyl or CJerr]-Cerr]-al koxy group; nitrogen in the

5 rrenbered ring my also be substituted by a fornyl or acetyl group;

wh R16 - al kyl ,
Clerr1- o orHhEER sy, ey e, Blgh hat pled SEovh 2o Laraach o iR,

am no, rWﬁ%ﬂ1 raﬁﬁnﬁtrqgtﬁﬁﬁhy¢¥§ﬁﬁﬂ§ an 2phrsmaceubicaklYCREEAYS f or s
t oget her w tompmaheithsemitjthednn rerdproratptagoriziog 4€tion. 6- menber ed
ring as descri bed above; R4 is phenyl or naphthyl which can be

substitut edg th$ﬁ of the follow ng radicals:
hal ogen, d?oxy , CFer C[err] alkyl, Cerr]-Cerr]-hal oal kyl,

derr]- rr; al koxy, 15 Cerr]- C[err] al kylthio or phenyl, and the
aromatic I furthernore be substituted, excluslvely or in
addition to the abovenentioned radicals, by two radicals on adjacent
car bon 2, 2abiphenyhpropiangdt ljedicl epresent a 1, 3-di oxonet hyl ene [sic] or
1, 4-di oxoet hyl ene [sic] group and formw th the adjacent

50.0 g (0.241 mol) of 2,2-diphenylpropionitrile were dissolved in

20 200 ml of absolute diethyl ether, and 74.2 ml of a one-molar

solution of LiAlH; in ether were added dropwise. The mixture was

then refluxed for one hour and stirred at room temperature for

16 hours.

25 Then 29 ml of water were added, the organic phase was separated
off, and the aqueous phase was extracted with ether. The combined
organic phases were dried with MgSO4, and the solvent was stripped
off under reduced pressure. 52.1 g of oily crude product were
obtained and were immediately reacted further.

30
Example 2

2-Hydroxy-3, 3—diphenylbutyronitrile

35 42.3 g (0.201 mol of 2,2-diphenylpropionitrile [sic] were
dissolved in 230 ml of THF, and 41.4 g (0.217 mol) of
p—toluenesulfonic acid were added. Then 14.09 g (0.217 mol) of
KCN in 60 ml of water were added dropwise. The mixture was then
heated at 40°C for 3 hours. The reaction mixture was concentrated

40 to about 30% under reduced pressure, taken'up in water and
extracted three times with ethyl acetate. The combined organic
phases were washed twice with sodium disulfite solution, dried
with MgSO4 and concentrated under reduced pressure. The crude
product was chromatographed on silica gel with n-heptane/ethyl

45 acetate (20:1). 41.2 g (86%) of
2-hydroxy-3,3-diphenylbutyronitrile were obtained.



20 carboPOSQ4AE7E25- or 6-nmenbered ri ng respectively; in -

addition, R4 and R5 can be phenyl groups which are connect ed
together in ortho positions by a direct linkage, a nmet hyl ene,
et hyl ene or ethenyl ene group, or an oxgden or 25 sul fur atom

Rlerr] can haymmry bgcgﬁr;e meani ngs as R4, it being possible for R4 and
R5 to be identical Ifferent; 30 R6 is hydrogen, (Jerr]-(err]-alkyl,

C2- C6- al keny] _« ynyl possi ble for each of t hese
radicals to be s]u%s?t(lst' %ﬁ 2,7 (d' Hhde 34 ?ﬁf 2%% nes by: hal ogen,

cyano, Jerr]-erdT-atkob®r, 18¥droxyl, err]-Cerr]-alkylthio,
mercapto, & err]-(err]-hal oal koxy, carboxyl, Cerr]-Cerr]-alkyl carboxyl

or 35 phexaspleo8 napht hyl which can |ikew se be substituted once to
three tines by the follow ng radical s: hal ogen, cyano, hydroxyl,
C[err]-C[err%- Kk r %[H% Cerr]-Cerr]-hal oal kyl,
Cerr]-Cerr txﬁhl & 8%ﬂ n:;ér:;c(::g%{)ﬂ%n ]er &]r?fC‘ferr] -al kyl thi o, phenyl
or phenox&, or exclu5|vely or in addition to the 40 abovenenti oned
radi cal s, 10ub-9 &i(daP ST )aof a2 ehidroxy 3 n3-dipheny Lppbyron&File géaser -

represent a dissalivedodnt hyimdnef|sthgnadr, and 10 mll of- domxodCTy l[ehe] [vwEre]
group, and Raddead frhet hextdfes wae Befluxed fophBhHomshoxydeiHen theet hyl or

- propyl QVOUQoNbdM“hEB E%pp d off BRI lrelBhOMP prissubs! | dnd Qfeb¥eSEIY ! .
nmet hoxy or gp

5
Parti cul ar, e] rre o n S o ?’ﬁ:e af:ted T’wuie th het%yl acetate' The
enant i omeflgy $f5b Hpﬁg £ sWere a?SﬁFEU gr &b en%ﬁ’e NaOfy, [dxied,
whi ch the suBsh tﬂﬂé@asa%\r@npﬁgt%#%wﬁgrmmPressure- -8 g (67%) of

product was obtained.

~ 1B-NMR[CDCl3},
20
d= 0.9 (t, 3H);

Example 4
25
2-Hydroxy-3, 3~diphenylbutyramide

10.0 g (4.22 [sic] mmol) of 2-hydroxy-3,3-diphenylbutyronitrile
were dissolved in 500 ml of methanol (abs.) and, at 5 — 10°C, HC1

30 was passed in for 3 hours. The mixture was then stirred at 5°C for
3 hours and at room temperature for 16 hours. Then 200 ml of 6
molar HCl were added and the mixture was evaporated to dryness
under reduced pressure. The crude product was recrystallized from
an ethyl acetate/heptane mixture. 2.5 g (23%) of

35 2-hydroxy-3,3-dihenylbutyramide were obtained as a white solid.

Example 5

Ethyl 2-hydroxy-3,3-diphenylbutyrate

40
2.15 g (8.4 mmol) of 2-hydroxy-3,3-diphenylbutyramide were
dissolved in 15 ml of ethanol, 15 ml of conc. HCI were added and
the mixture was refluxed for 40 hours. The solvent was stripped
off under reduced pressure, and the residue was taken up in

45 water. The aqueous phase was extracted three times with ethyl
acetate, and the combined organic phases were washed twice with
10% strength sodium hydroxide solution. Drying with Mg$0O4 and



5 R a carRPEP{46783d, a carboxylic acid salt or a group which can
be hydrolyzed to a carboxylic acid, as described above; W nitrogen;

10 X nitrogen or CR15 where R err] is hydrogen, (err]-Cerr]-al kyl or
Cerr]-Cerr]-alkenyl, optionally subs2#&tuted by hydroxyl, carboxyl or
phenyl, whi dtrdi@ping éff rhbesolhsit unted tydudedr presdafed readhkidd in

hdeOXW or £aisbgxyyss o El:h%ez"-fﬂydébkg%;3—G1§hélayﬁ1ﬂ{{ﬂat@| kyl thio,

hydr oxyl , cyano or carboxyl forms Wth"R3 and the adjacent
15 carbon at 5- or 6-nenbered al kyl ene or al kylidene [sic]

ring in whi cHagRee c rbon atom can be replaced by oxygen and whi ch
can be sub®tituted by a nethoxy or nethyl group: for exanple, the
5- or 6- nenteriydrekiky’ agrdiphenylbutlyrdenac [sic] ring nay have the
following structures: [err] 35 R2 hydr ogen chl ori ne,

met hyl, Ettha75t§'féLEJhﬁggsrB@’eﬂﬁ&ﬁrf*hydroxy-3n§i ate were

Pﬁﬁ []Kgren;cap i%’soi%g ix% h'onﬁ% ace , ang a solutlghylf?lrg E% n%){nmol) of

6- menber e rIrJrﬂjl e“élcﬂ bga eh NAP added. The mlxture was stn.rred at room
temperature for 16 hours and at 40°C for 4 hours. The mixture was
subsequently concentrated under reduced pressure, taken up in
water and washed with ethyl acetate. This was followed by
acidification with HCl and extraction three times with ethyl

15 acetate. The combined ethyl acetate phases were dried with MgSO4,

and the solvent was stripped off under reduced pressure. The
residue was chromatographed on silica gel with CH;Cl,/MeOH (2:1).
0.80 g (50%) of 2-hydroxy-3,3-diphenylbutyric acid was obtained.

20 1H-NMR[DMSO-dg],

8= 1.75 (s, 3H); 4.85 (s, 1H); 5.5 (s, broad, 1H));
7.1 -7.4 (m, 10H), 12.2 (s, broad, 1H)

25 Example 7
2-(4,6-Dimethyl-2-pyrimidinyloxy)-3,3-diphenylbutyric acid

0.29 g (9.5 mmol) of NaH were introduced into DMF and, under

30 nitrogen, 0.80 g (3.15 mmol) of 2-hydroxy-3,3-diphenylbutyric
acid in 3 ml of DMF were added. After stirring at room temperature
for 30 minutes, 0.45 g (3.15 mmol) of 4,6-dimethyl-1l,2-chloro-
pyrimidine in 4 ml of DMF were added, and the mixture was stirred
at RT for 16 hours. After the solvent had been stripped off under

35 reduced pressure, the residue was taken up in water, acidified
with HC1l and extracted twice with ethyl acetate. The combined
organic phases were dried with MgSO4, and the solvent was stripped
off under reduced pressure. The residue was chromatographed on
silica gel with CH,Cl,/methanol (10:1).

40
0.37°g (32%) of 2~-(4,6-dimethyl-2-pyridinyloxy)-3,3—-diphenyl-
butyric [sic] acid of melting point 225-230°C was obtained.

1H~NMR[ DMSO-dg ],
45



40 R3 hydr oQoaQ/46%762i ne, nethyl, ethyl, trifluoronmethyl, nitro,
met hoxy, ethoxy, nethyl nmercapto, am no, nethylam no or

di et hyl am no; R3 may furthermore formwith Y a 5- or 6-nenbered
al kyl ene or 45 al kylidene [sic] rirgg in which one or two carbon atons
may be s < epl ¢ ed bynji 17,3048, OgrPX)5408, (&ndimhyi;ch can be substituted

0050/ 46762 . _ 7 by a nethyl or nethox
group; exanpl es 6T8§56h15?ky1é%e 8f45 “m']alﬂblideney[sic] r?ngs are: Y
[err] 10 15 Y nitrogen or CR err] where R err] is hydrogen, nitro,
net hyl , et hyThe compoupll| was riragtienates imtoCiterywo earREioNens R¥err] and

I ts adj acest racemateC aebobutiann(aeb- Tables-2yenbered ring as descri bed above;
20 R4 is phenyl which carries one or two of the foll ow ng radicals:

Example 8

Methyl 24hydroxy—3,3—dipheny1butyrate

10 : . _

15.0 g (63.3 mmol) of 2-hydroxy-3,3-diphenylbutyronitrile were

dissolved in 250 ml of absolute methanol and, at 30 - 50°C, HCl

was passed in to saturation. The mixture was then refluxed for 72

hours and subsequently concentrated under reduced pressure, and

15 the residue was taken up in water. The aqueous phase was
extracted three times with ethyl acetate; the combined organic
phases were dried over MgSOs, the solvent was stripped off under
reduced pressure, and the residue was chromatographed on silica
gel with n-heptane/ethyl acetate (20:1).

20
1.2 g (7%) of methyl 2-hydroxy-3,3-diphenylbutyrate were
obtained.

1H-NMR [CDCl3]
25
8= 1.8 (s, 3H); 2.95 (d, 1H); 3.45 (s, 3H));
5.0 (d, 1H); 7.1 - 7.4 (m, 10 H)

Example 9
30

Methyl 2-(4,6-dimethoxy-2-pyrimidinyloxy)-3,3~diphenylbutyrate

1.2 g (4.4 mmol) of methyl 2-hydroxy-3,3-diphenylbutyrate were
dissolved in 10 ml of absolute DMF and, under nitrogen, 1.2 g

35 (8.8 mmol) of K;CO3 and 0.97 g (4.4 mmol) of
2-methanesulfonyl-4,6-dimethoxypyrimidine were added. The mixture
was stirred at room temperature for 16 hours. It was then
evaporated, and the residue was taken up in water and extracted
three times with ethyl acetate. The combined organic phases were

40 dried over MgSO; and concentrated. 1.8 g of crude product were
obtained and were reacted further without purification.

1g-NMR [CDCl3]

45 5 = 2.0 (s, 3H); 3.25 (s, 3H); 3.9 (s, 6H));
5.75 (d, 1H); 5.8 (s, 1H); 7.1 -= 7.3 (m, 10H)



“hal ogen, hy@®5Q(#6762¢ hoxy, ethoxy, Clerr]-Jerr]-alkyl,

-trifluoronethyl, nethyl mercapto, ethylnmercapto.or phenyl; it S
furthernore possible for two substituents to represent a

~di oxonet hyl ene [sic] group, exclusivelas or in addition to 25 ot her
substi t uent gxanpa@mpbes of such groups representing R4 are: J[err]

35 I n addition R4 and R5 can be phenyl group [sic] which are
connected t t h OSLti b |

nmet hyl ene o?‘gé{’hy t@?" %;-%yﬁ (%3% ﬂav’e tﬁ'@h ﬁgb%@’é:ﬁfznagl%s R4, and
R4 and R5 can be i dentical or different; R6 is hydrogen,

Cerr]-C[Bri}8 & K¢k4omadl- of-methady 2-(#16timeghpsys?tpyrimidiny¥or each of
t hese radi cadsy -G ,Bedipiteiylbutetdats crerer dissakvetb in 2Hyml of diordmey i ne,
cyano, hydrgxylze (.?:afnbol(ﬂéas RORPXYE LUMOXYH solutiofthéyé NRIdednt &ad the
Tgthylcarbomy}t %ﬁ ogt 90°C fo%oéoﬂ4ﬁ%ﬁzThe %}xture was then
p-fluorophe 2? rn%ﬁ? I 6Gﬁn%$ qéﬁ%%??tﬁﬁ%ﬁ? times with

10 ethyl acetaﬁe. The combined organlc phases were dried over MgSO4
and evaporated. The residue was recrystallized from ethanol.
1.12 g (65%) of 2-(4,6-dimethoxy-2-pyrimidinyloxy)-3,3-diphenyl-
butyric acid of melting point 229~-234°C were obtained.

15 lH~NMR [DMSO-dg]

8= 1.9 (s, 3H); 3.85 (s, 6H); 5.85 (s, 1lH));
5.95 (s, 1H); 7.1 - 7.4 (m, 10H); 12.5 (s, broad, 1H)

20 Example 11
2,2-Diphenylbutyronitrile

173 m1 (0.259 mol) of a 1.5 M solution of LDA in THF were added
25 dropwise to a solution of 50.0 g (0.259 mol) of
diphenylacetonitrile in 500 ml of THF (abs.) at —-78°C under argon,
and the mixture was then stirred at -30°C for one hour. Then, at
-78°C, 28.23 g (0.259 mol) of ethyl bromide were added. The
mixture was allowed to reach room temperature and was stirred for
30 16 hours. Subsequently, 80 ml of phosphate buffer (pH 7) were
added and the mixture was evaporated. The residue was taken up in
water and extracted three times with ethyl acetate. The combined
organic phases were dried over MgSO;, and the solvent was stripped
off under reduced pressure. The crude product was chromatographed
35 on silica gel with n—-heptane/acetic acid (20:1). 38.2 g (67%) of
2,2—diphenylbutyronitrile were obtained.

Example 12
40 2,2-Diphenylbutyraldehyde

21.1 g (95 mmol) of 2,2-diphenylbutyronitrile were dissolved in
100 ml1 of toluene and, at -78°C under nitrogen, 95 ml (95 mmol) of
a 1 M solution of diisobutylaluminum hydride were added dropwise.
45 The mixture was subsequently stirred at room temperature for 16
hours and then 60 ml of a mixture of saturated ammonium chloride
solution and 2 NH;S80, {sic] in the ratio 2:1 was added, and the



once or twi cO05P /463 620! | owi ng radi cal s: chlorine, fluorine, cyano,

hydr oxyl , nmet hoxy, ethoxy, 5 trifluoronmethyl, trifluoronethoxy,
met hyl mer capt o, phenyl or phenoxy, or, exclusively or in addition to
t-he abovenenti oned radi cal s, twR7adi cals on adjacent carbon atons

may represeniixture wad %t§r9é@wt3b3’ﬁtﬁ'i\ﬁzéss' &he %s wePe TEpraBAUANS Of
the present ?lneg? m)O Lgéeaw%o QQJE@J“Hh?Jee t:. i@ {a{?ﬁ %%%e%%ﬁét ment

f h t
pector s, ao A DR L TG T

vasospasns, @éﬂéﬁr’éﬁdﬂcedl BEGRSHEE . ThEFRrdm Praduekdiath sjEematpapaphad, on
ast hma, 15 Satshiéioscdesl axdith, dichisronethamecd,? .@nglot&&)nofEnduced or gan

failure, intrqzagiphenylbaagrhbddiide webé cdtinedl 4€ra Pageopinsty, beni gn
prostate hyperpl asia, kidney failure caused by ischem a and by

I nt oxi cation Exah lgxﬂprten5|on and of cancers, in - particular prostate
cancer and skln ancer. 20 The good effect of t he conpounds can be shown
in the foll owi ng experi ments: Recept or binding studies 25 . For

bi ndi ng stifii2c¥ydEe¥irek ndipbenyiralerepisiilepr essi ng CHO cel | s and

gui nea-pi g cerebellar nenbranes with > 60% ETF[err] relative to ETA

receptors werld.anpl (8ked mmsd) Mehip-doduenepefanionacid -Th®,EaAd then 5.9 g
receptor- eXpr(@&SGﬁﬂndi"ﬂooiekttﬁ MERS R 0¥ watelr] 2wébsliddlled a¥i 3écbc19&/oaet al

cal f serum g)lquf,@rgpqg 6804 B% Spﬁ?é.ﬂ 'Af B Qng?h%n%l%t{%?;: C!L
i b Pes. aH bt BHELeRE) o niehias pe b sipretgef f%*?’r ﬁe‘j

After neut ralhi°2‘£{5| Brd &% Fopmotempenatun, "?’helsc@PPEs We'IF}E"—' SaKERES é'EFso
centrifugati @&vapprdesl stog. 1/Bopf thec @pllumqs iwaterhwageadded,and bth%fﬂhyisﬁas hed
W th lysis bulerer sépardded. The sadddouspphasel waist Bhéfl%extiraceed| hree tiihes
i ncubat ed at ya+40e£RyIC eitletate Prad +he e6mbined begahi@fpHasesswerd fishall
4lerr]C fQEO:%lt%‘TO% strength sodium disulfite solution, dried over MgSO, and
concentrated under reduced pressure. The crude product was
chromatographed on silica gel with n-heptane/acetic acid (20:1).
19.5 g (92%) of 2-hydroxy-3,3-diphenylvaleronitrile were obtained
as a pale oil.
25
1§-NMR [CDCl3]

6= 0.7 (£, 3B); 2.2 - 2.5 (m, 3H); 5.25 (d, 1H); 7.1 - 7.4
(m, 10 H) :
30
Example 14

2-(4,6-Dimethoxy~2-pyrimidinyloxy)-3,3-diphenylvaleronitrile

35 7.0 g (27.9 mmol) of 2-hydroxy-3,3-diphenylvaleronitrile were
dissolved in 100 ml of DMF (abs.) and, under nitrogen, 7.57 g
(55.7 mmol) of potassium carbonate and 6.1 g (27.9 mmol) of
2-methanesulfonyl-4,6-dimethoxypyrimidine were added, and the
mixture was stirred at room temperature for 72 hours. The mixture

40 was concentrated under reduced pressure, and the residue was
takeh up in water and extracted three times with ethyl acetate.
The combined organic phases were dried over MgSO;, and the solvent
was evaporated off. The crude product was chromatographed on
silica gel with n-heptane/ethyl acetate (20:1). 8.8 g (81%) of

45 product were obtained.



The menbr anc@09Rf46T@2trifuged at 20,000 x g for 10 mn, and the pel | et
was stored in liquid nitrogen. 45 0050/ 46762

19 Qui nea-pi g cerebella were honogeni zed in a Potter-El vej hem
honogeni zer and obtained by differenti 2B centrifugation at 1000 x g for
10 min and repagkefiesenyri fugation of the supernatant at 20,000 x g for
10 mn. Bi ndi ng assays = For the ETA and ET[err] receptor binding

?ffgyaatheﬁnﬁd%‘?% v Jz_oik’,h %Ejs"nabgf 7 670 "Het e RN %, 206

BSA) at a concenﬁsr'atllncbn bf2-7-45¢mp e} B) of protein per assay m xture and
i ncubated &t 25[err]C with 25 pM[1251 [sic]]-ET, (ETA receptor assay)
or 25 pM 112&tample[ $5C]]-RZ3 (ETB receptor assay) in the presence and

absence of t est substance. The nonspecific bi ndi ng was determned with

15 10-[err ' tnan
Engl anE:I) |]n aE(é]i(zgt- rﬁc%hé%ﬁ%’{yo ector ?éﬁa??_ﬁ%idlgngﬁ%ﬁll\;&lé 4 ter 30 mn
separated_the free and the bound radi ol i and the_ . fllters mere washed
with ice-281%59 §1mmel)f ef 2 'f'ﬂlquPPxY'@’E% Bdinpds radi oactivity
col |l ect ed omxmﬁ,ﬁkdwmwazer%mnlh was L@lmlaeﬁackaﬁ anl2 2d0ethandlqui d
scintill ati oandowtter. additionneti ®rtll £ eouct rECIHSThy mistre wassSeaf tuekdor
endothelin goF eCeRLLS. (FHPMREuS wHY 2UGHI Sbfcerdtalbl SuftfeyaYediSéEM i s a
functi-onal, ﬁé%ééﬂgg§egn@§ﬁﬁyrggidue was taken up in water and extracted
15 twice with ethyl acetate. The combined ethyl acetate phases were
dried over MgS0,; and evaporated. The residue was chromatographed
by MPLC on reversed phase material with acetonitrile/water as
elnent [sic]. 0.17 g (32%) of
2~(4,6-dimethoxy~2-pyrimidinyloxyl—-3,3—-diphenylvaleric [sic] acid
20 of melting point 78-87°C was obtained.

1H-NMR [DMSO-ds]

8= 0.7 (t, 3H); 2.2-2.55 (m, 2H); 3.85 (s, 6H); 5.9 (s, 2H),
25 70-74 (m, 10H); 12.7 (s, broad, 1H)

The examples indicated in the following Table 1 can be prepared
by the methods described at the outset:

30 Example 16

Receptor binding data are measured by the binding assay described
above for the compounds listed below.

35 The results are shown in Table 2.
40

45



endot hel i n r eP@BP4RE76Zertain cel I's show, when they are stimulated with

endothelin 1 (ET1), an increase in the intracel lul ar cal ci um
concentration. This increase can be measured in intact cells which have
been | oaded with 30 cal ciumsensitive dges. 1- Fi brobl asts isolated from
rats i n whi chragreerdogenous endot helin receptor of the A subtype has
been detected were Ioaded with the fluorescent dye Fura 2-an as foll ows:
after 35 try ati II we resuspended in buffer A (120 mm
5rr1\/lKé§é Ztgnﬁ/ﬁ &cﬁ? r‘ﬁ?ﬁ ﬁ:?[err] 25 mM HEPES, 10 nmiM
gI ucose pH 7. 4) to a den5|ty of 2 X 106/n1 and |ncubat ed at 37[err]C in

t he dark w ®hFora—2ramt2—feriiiv- tH-Of+-e5—-5e—F—3127 (0049 and
DVBO (0.29% fI&o™BA® n. The cel EAvGé‘NéIéhé?ﬁ%%‘@d[PW’cb Laicd [40 buffer A
and resuspenddd3at 2 x 106/ nml . |4 The fluoresft¥@® signal with Ex/Em

380/ 510 from &_)3 ﬁ%@glrdmegeil SThCEs m—Was_cpyg rnoousty recyrded at

30[ err] C. Th uu3+ aFre-as inbubation_for 3 'in, ET1 were
(lacuna] tg tﬁ cEpgatiomer 35 1459 rum change i [P #A%or escence Was
det er ni ned? e lr esponse of ehe cells to ETfgsg t hout previ qus addi tion
of a test sul g.guntlui artd Vf;zs90>CL cqual +0-1100%

0050/ 46762 : 2 ln vivo testling of ET

ant agoni sts I~ “Ml e SD rats weil&hi ng 250 - 300 }0%re anesthetli zed with
anobarbital, |a~t2ficially venti hat ed, vagot om B0 and prihed. |The 5 carotid
artery andl'k QUi gT VET T were Teptrettzed—{sitei- 2 Hr—eort+e+—ani nal s,
i ntravenousS™ dd nistration of rprr]n/kn ET1 qeads o a dilstinct rise

in bl ood preddaP8 which persis{B for a 445

20

25

30

35

40

45



I'engit hy period. 10 The test conpounds were injected i.v. (1 m/kg) into
the test ani -oosopd46762 i n before adnm nistration of ET1. To determ ne the
ET- ant agoni stic properties, the rise in blood pressure in the t est

animal s was conpared with that in the control animals. 15 "sudden deat h"
I nduced by endothelin-1in mce The jgrinciple of the test conprises
prevention of the sudden heart death caused ipn mce by e Obh lin,
probably owing to 20 constriction of|th 0 e vedse o ¢t r eat nent
with endot hel i n recept or antagoni s% s.g %n % %e)r‘%‘o J% %n ée Eilsh %r 10
nnol / kg endothelin in a volume of 5 M ikd o

ody Neugtﬁls T ¢l | owed
within a few mnutes by the death of|™ & |&n)FaFd.= |29 =T} | BEdt*hpF
a —orpup of

STreit
rayempoysl y, {usual |y

animals. |If the test substance is adm

|§te

endot helin-1 dose is checked on eact q_(,csi T oT
the endothelin-1 injection which was]., |zllehal Pheraae emgr oup t akes
place 5 min thereafter. Wth ot hef™ h8q&s t gdrg Bhe tines
bet ween .admi ni strations 30 are | ongegr, | Wer e p |t o] s¢veral
hours. The survival rate is recordedlian fflectively
protect 50% of the animals from gndegt Hel * pant |death for 24 h
or | onger (ED 50) are determ ned.| 3% 'S n yegsels for
endot hel i n receptor antagonists e | St 5 | Bs| 8 (8yced with
K+ in segnents of rabbit aorta affef gn 0 P ¢ and a
rel axation tinme of 40 1 h in Krebs-Hensgellei} 7[ler{] € and a pH
of 7.3 - 7.4. After washing out, f@n[erndof 3 t is
constructed up to the maxinum Potjent i Ln_ant agqni sts are
adm ni stered to other 45 preparati on )Qtﬂﬂ Ejgrﬂ’]ﬂefore t he
start of the endot hel i n dose-efch"f 8llet 55 4 @fgthelin are
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Calchlated as a %of the K+ contraction. Wth effective endothelin
0050/46762

0050/ 46762

endot hel i n .dose-ef fect pl ot
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is shifted to the
according to the invention can be adm nistered 5 orally or parenterally
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chroni ¢ heart
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al so show 35 efficacy on

EP 634 175.
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for exanple,

with inhibitors of the renin-angiotensin system

especially for treating hyper

own,

conbi nati ons according to the invention are suitable for
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‘Synthesi s exanples 15 Exanple 1 2, 2- Di phenyl propi onal [sic] 50.0 ¢
.(0.241 nol) obsés/4aederhenyl propionitrile were dissolved in 20 200 m of

absolute diethyl ether, and 74.2 nl of a one-nol ar solution of LiAIH4 in
et her were added dropwi se. The m xture was then refluxed for one hour
and stirred at roomtenperature for 4$ hours. 25 Then 29 ml of water
wer e added, he organic phase was separated of f and th s phase
was extractefd Wthigther. [the jconfine Qr gppi ¢ phasgs were jdyigd with
MySO err], andithe}lsol yent] wag st i pp 5 of { under rpducked gresqure. 52.1
g of oily crpudé preducf wefe olft ai ned. and pere | mefi atlely {r eaqt ed
further. 30 |™|Bxaffl e|? |& ZAFydroxy®3, $%di penylBut JFonjTrif® |35 42.3 ¢
(0.201 nol of 2=y phEnytpropronfjrr WET € T SSpl v 1] 230 m
of THF, and B1}4 g|(0.p17 pol’)| of ¢ psul f ni clacid re ddded.
Then 14.09 gl §,c217.cmo| b ofe  |KCN N i Wafe pHdedodriopwi se.
i J%_(h :m d : O .
The mixture |f@gothen |ohefed&t 8] 4 SThESr elazt ijon
m xture was poncentrat gd 4P to abdqut 3 prepsurle, tlaken up
in water and exfracted threpe filneg e.—{rhe ondi ned
organic ppages \Ywere|washed fw de w te polukior, dried
with MgSO4 apd jcongent fat ed under iredL b crlide dr oduct
was chromat opraghediSon|Ei |l |Ea 48l NFtH 95 Heetghe |(20:1).
41.2 g (86% | of 2- hydr oky- 3} 3-di phe wer pgobt ai njed.
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0050/ 46762 _ 23 [err]HHNWR[CDC][err]],
[err]= 1.9 (cos&d¢7627 (d, 1H); 5.1 (d, 1H); 7.2 - 7.4 (m 10H) 5
Exanpl e 3 Et hyl 2-hydroxy-3, 3-di phenyl butyrate 10 1.0 g (4.2 mol) of
2- hydr oxy- 3, 3-di phenyl butyronitril e was di ssolved in 10 m of ethanol,
and 10 m of conc. HCl [sic] were addeﬁ. The m xture was refluxed for 24

hours, and then th ol vent fripped off under reduced pressure, and
t he residue B t%eréjp En gt e %dg Er%c £ tv&':e%’ % t acet at e.
. . 1= . -4 .
The 15 conbi rj&d or gani d "phdSes|wer ¢ jashe =169 %4 F'e g dried
with MgSO4 arld fonclent rlat ed undler feduckd]prlesfure. g [64%] o
product was dBtEFned |% 1HENMRECDEE(|& 1512 1201 % A DB |&EIZBH); 1.8
(s, 3H),; 3.0fd—y—T 13193 Zi—ﬁ, 510 t ~H=T1r7{m 10H)
Exanpl e 4 25 2- Hydr dxy- 3, 3- iphjbnylb.lt) i 10§ (4.p2][sic]
mol ) of 2-hydroéoy-3£3-d&tpr%yl gut_gcm.gl o6 js_;pg’eg’gn 500 m of
met hanol (abd® |@and,o at H{ol0flerr 16, | 52 i1 B84E [ pours. The
m xture was tlhep stirrgd atl 5[ ¢rr] C flor S t fodqm | efrperature
for 16 hours.L Then 200 qaf 6 Uar ad ditHe i xture was
evaporated tq dfynegs urjder |redgicqgd pr g Th e| prjodpct was
recrystallizgd fro
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an et hyl acetate/ heptane m xture. 2.5 g (23% of 35

2- hydr oxy- 3, Spo0svLes7é2/t yr am de were obtained as a white solid. Exanpl e
5 Et hyl 2-hydroxy- 3, 3-di phenyl butyrate 40 2.15 g (8.4 mmol) of
2- hydr oxy- 3, 3-di phenyl but yram de were di ssolved in 15 m of ethanol, 15
m of conc. HCl were added and the mydure was refluxed for 40 hours.
The sol vent was ripped of f under reduced pressure, and the residue was
taken up in 4 g ] us j@e wap,_ ¢xt r ag ed ree tlijred with
et hyl acet%tvg and % %;%t%ne(lg rgaﬁi C %P%ses E & zghed %Ts\n]ce W th
10% st rengt h {sofl mhy( gxi fie [sol gtifon] Drpying wt S
0050/ 46762 | |=|= Zzlg|= |=l==7 =84 |&rif i%g otfzf tthe sol vent
under reduced pregsurergsuftyga t T 739 tof—¢thy!
2- hydr oxy- 3, 3- d| phenyl Butlyr ht 4. EES_'aFrpIe 6
2Hydroxy3§;.,d eyl halele £ido|=lar5|g|®. 2 lpmi e el
2- hydr oxy- 3, 3 -“’dﬁ Byl IpEX iEG e e B f0ss \ &d i &10 f THE, land a
solution of .28 ¢ (9.3 of 10|5PHiph ¢ M df wdtgr was| added. The
m xture was qtitreéd at ir tenperiat 16 Hour at] 40[lerr] C for
4 hours. The |m Kkt ¢re wgs buldseqyent | y copcgntratjed gnder reducqdd
pressure, taklen ua I n t ¢r land hed Wth et hJ.I agetlate. [Thi 4 was
foll owed by m%atl)ficjl B 1 [B8 ekErlacti qF thBgeo ti Wi th ethyl
15 acetate. The| cqpbi ngd et hyl| acqt af efphaged werd driled githy My§gerr],
and the sol vgnt W9 st i ppedl df f Jnder redme$pressure. The :
) ) )
? T 7
~ |20 wlolele ol ols «olo = wlo o
=151" [8|B|8|8 |[BIBI8 [B|" |8 |8]|" |B
| i 1 |£
o s ) ™Y
N N 80 £ o~
ol Kl el =R g8 o~ [ ] o &
o |44 2212le 51 121851 | Sald s9Q
%1 Bl BB L[ L1 AR Y
CRICHE:R PR go glﬂ 28
T o 08 QN
‘." < < q-g
i~
w |4 U U O N J 1 ! J 1 &
=15 15 SN IV G O] o
[=7]
i
« {d 14 N U U J J J J1d <)
RIS T INARE 1 [ 713 2
(<7}
%|8|8 |3|8|8|8 (B(8[8 8|8 |8 (8|8 |8
D |O N |mMm wmn ~ )] o o~
¢ I~ JOO DDV |0 @ Joo | @ | oo [~2) N | O )]
o1 ! ! t I 1 1 1 1 { 1 1 1 i {
Z2H|H HjH | H - HiIHTH = L} [ ] =




resi due was chromat ographed on silica gel with CH2A 2/ MeCH (2:1). 0.80 g
(509 of 2-hydosoy-48762di phenyl butyric acid was obtai ned. 20

[err]H-NVR[DMSO-d[err]], [err] = 1.75 (s, 3H); 4.85 (s, 1H); 5.5 (s,
broad, 1H)); 7.1 - 7.4 (m 10H), 12.2 (s, broad, 1H) 25 Exanple 7
2- (4, 6-D nethyl -2-pyrim di nyl oxy) -3, 3-di ggenyl butyric acid 0.29 g (9.5
nmmol ) of NaH were introduced into and._under 30 nitragen 0 80 g (3.15
mmol ) of 2-hy -$3-giphepyl ity c | aciid 13 |3 g, gfl?l\/ﬂ e added.
After stirrini';e?yr om1%r[g;€atlj%le . flor :%m putfes] .45 ¢ %E,!S mrol ) of
4, 6-di net hyl -, 3-chlforo yrfmdinejin 4 ni of IDV Werje aqded| and the
m xture was s{T'qfed|= ' Bs. | B ) Zt|ife| B gRéht |ifad |been
stripped of f {mger Theg TESTOUe Wag [|aker upti n water,
acidified votth H ijce with~etHyl | agetjate.| The¢ comnbi ned
organi c phaseg., Weye 2| S PEVeD | oWed| St rlicppgd of f
under reduced|Prless hi| &g oBr|dbedForyR  |&i i ca gel
wi th CH2d 2/ met Ranol - 32p4 | of 2z .
2- (4, 6-di net hjlJ2-p , Jhenyl . ~Rutyrilc fsidl _agid of
mel ting point{235-230[ e I ngd. [err]l HE NWVRIDVSQ-d[ ¢rr]], 45
0050/ 46762 P5 [efr]] 94 1.9 (4, 3H); 2.3
(s, 6H); 5.95|%45 16%); |8 |8 |8 |9 (B [B(B|S|E|S|B|8 (8
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6.8 (s, 1H); 7.0 - 7.45 (m 10 H) The conpound was fractionated into its
two enanti onoosoyMeTe2acemat e resol uti on (see Table 2). Exanpl e 8

Met hyl 2- hydr oxy- 3, 3-di phenyl butyrate 10 15.0 g (63.3 mmol ) of

-2- hydr oxy- 3, 3-di phenyl butyronitrile were di ssolved in 250 m of absolute
nmet hanol and, at 30 - 50[err]C, HC Y&s passed in to saturation. The

m xture was then refluxed for 72 and subsequently concentrated
h 3 i
under reducefl. gress$yrel anf, 15 rzvv{;bﬁtm%n upt i, '.[er%The _
aqueous phasg yas _ektragted wi §{h efhyl elat|e; tlhg conbi ned
organic ppages \ere|dripd opver , the polvent Wwag stifi gped of f
under red|f2q&F plEss{fe, |%AndF hd™ eq Anas$Zchf Bt offf &BHE F Isil i ca
gel with n-hEpyanefethyt—agetrare (RO 130 o Ty Tof ety
2- hydr oxy- 3, B- i phe¢nyl put yf at €] werle ai ng¢d. 1IH NVR [ CD@l [lerr]] 25
[err] ;1.8 ﬁ,ésH)J;’ng £, JEH);,;;S.A &?3%); o t%”bcm';’cc._{}fd,é’ﬂl—i); 7.1 -
7.4 (m 10 H* |0 kwanp8e B30/ [¥ o |8 | 21318 18
2- (4, 6-di net pojy- 2{pyr{ m df nyl pxy) henyl buj yr at € 1.2|g |(4.4
mrol ) of met pyll 2-lhydrbxy-B 3.dip y rai & wete itsdlved ilh 10
of absolute PW ang, upder|nityoggn, 1.2 ¢ 35|(8. 8 mmol pf |K[ erfr ]12CJ err ]
and 0.97 g (§.4 ) of 2-pet Nanequl f qnyl {4, 61di nethoxydyri p di ne were
added. The m=4&e|5 ygs #irr@d & @ m|Gempgraj@re fIB [EqThoyes) 1t was
t hen evappratedf anfiithbareki due wgs tdken{tp In water Jand ejtr@acted
three tines Wth efhyl Heejate The cdnbi jed )5ga1ic phasés |wer g
O ) b
g |? 5
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1H NVR
6H) ) ;

1.8 g of crude product were

40 dried over -

MySO4 and concentrat ed
obt ai ned and wososaewg2ed further w thout purification.

0050/ 46762

3H); 3.9 (s,

2.0 (s, 3H); 3.25 (s,
‘1H); 7.1 - 7.3 (m 10H)

45 [err]
5.8 (s,

1H);

5.75 (d,

[CDC [err]]
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173 m (0.259 nol) of a 1.5 Msolution of LDA in THF were added 25 dropwi se
t0 a sol uti o0050/86762g (0.259 nol) of di phenyl acetonitrile in 500 m of

THF (abs.) at -78[err] C under argon, and the m xture was then stirred at
-30[err] C for one hour. Then, at -78[err]C, 28.23 g (0.259 nol) of ethyl
brom de were added. The m xture was g4l owed to .reach roomtenperature
and was sti r pegd—for30—16-—hous —SD—H—of—phosphat-ey buf f er
(pH 7) were |z [addep=dad 4 he ni xjxre syaporajaed. The redidue pas taken
up in watertand bxflracted thriee tiqeslwlih nyv] _acletatel| The ¢onbi ned
organic phassl,s. e e gr'be%] py.er I\/g§04, %nuztge solyent mas stltj pped of f
under reducefd prgsslrg. ¢ crudg prodqucy was chfomat ogr aphqd 35 on silica
gel with n-h ‘ne/ C 0:1). 3.<g(6‘7°7<) of
2, 2- di phenyl on g bt ai ngd. Exafple 1p 40
2, 2- Di phenyl a By g g (|9B]afa?) ol.52, 2-fdipheré but yronitrile
vere di ssol vEfd 3 @ B uend &t [Oat - '8 err{® undé&r ni{rogen, 95
m (95 mmol) S n of diigohutyl ajum num hydr}i de re added
dropwi se. 45 " se-geeRt--—d--+-eg—at—+portgrperaf ure for
16 hour s M xturle pf |satur @ted apmoni ym chl ¢ri de
sol ution and} 2 c] inthejratio}2: 1 was added, ahd the
0050/ 46762 | Z 1Z1% 1% 27 |Zm xt{Fe waF stifred for
30 minutes. [Thg rat ed jang t he aqgueoup phage was}extracted
three tinmes W tih The combijned ofgani c hagas wer ¢ dried
over MgSJ erf] |a 3 under fedquced ﬁ)resswe. The crudle product
was chromat ogr gphed]or 5| sijl i ca pel wift h]ldijchl or gnet hape. 19.0 g ¢(89% of
2, 2-di phenyl wtﬁr ISR pewer e opfai neldy ¢ |& pal ¢zoi | . | o
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Exanmpl e 13 10 2-Hydroxy-3, 3-di phenylval eronitrile
of p-toluenesob50/46762i d H20, and then 5.9 g
were added at 35[err]Cto a
of 2, 2-di phenyl butyral dehyde in 15 97 m of THF (abs.).

m of water,

then stirred at 40[err]Cfor 4

17.4 g

(91.6 Mol )
(912.6 mol ) of KCN in 25

solution of 19.09 g (84.8 mmul)
The m xture was

hours gynd at room tenperature for 16

hours. The m iy ¥=XVA=Ya! to1l3 of L jas added,
and the phase& - e&eagﬁgtgg]z'llydgq CTNE ¢ [sF) Y= cted
three tines it hl et Hyl | agetfat €. Jland §hd conhli n wer e
washed 20 wi t|h 1L0% s%regtjé\ |I=It§ Sdly MySO4 and
concentrat ed {Gnpér [edd f . ¢ocude /By
chr omat ogr apHedf on i Ti|cal g4 "leﬂ‘)'t'a'ne adet 19.5 g
(929% of 2-hydrpxy-B, 3-|di phd opitirifl efvdre pal e
oi .25 [erle] HoN [ goehse é’gﬁ»gé 3H) ;
5.25 (d, 1H); Q -10.40 |5 B o ¥
2- (4, 6-D net Hoxy- 2-pyrijm gin B- i phepyljva .0 g
(27.9 mmol ) g~R~-kadroxy—B—3 raller 2 T I ed in 100
m -of DVF (als.) and, undgr 7157 g assium
carbonate anq 6] 1 g (27. 9] mj
2- et hanesul flehis- 4 %- dispzn B ) & B (& IR i Xt ur e
was stirred gt foonjtenpefat P hHoufs! The 2 40
concentr at ed junfler ed&cej ¢ hnd thelrdgsi fud S t hken jup in
wat er and extjrafted] thrieejti et Ryl| agetjat . The fcopbifngd or gani c
phases were dripd o er \Ys} Sl@Z sélvent,_, - /vgé el aporfat ed |oflf . The
crude product|ewhe chi onfap par LA Bl (o2 gw':g ha neHepl g effet hy |
acetate (20: 1 [8. 8§ (|8 vloolglgls|als|v|s|v|v
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‘45 product were obtained. 0050/ 46762

28 [ err] H bbyBol/aeTéRerr] ] [err] = 0.8 (t, 3H); 2.45 (dgq, 2H); 3.95 (s,
6H), 5.8 (s, 1H); 6.25 (s, 1H); 7.2-7.4 (m 10 H 5 Exanpl e 15
-2- (4, 6- Di met hoxy- 2- pyri m di nyl oxy) - 3, 3-di phenyl val eric acid 10 0.5 g (1.3
mmol ) of 2-(4, 6-di met hoxy-2-pyrim di nyl41 oxy) - 3, 3-di phenyl val eronitrile

was dissolved_in 5 m_of ethano ter additiqgn of 5 m £ conc.
HCl, the mxty%\@sz eflxveq . zfgrégou:‘é. I'Ewe g xtlur e jwasiLhen
concentrat ed updgr |[edqucled plegsurel anp the rgsidde wgs takenfup in
wat er and exfr 3t§d)é.\mt%‘ | LR ety | macklat The qenrbijged|gt hyl acetate
phases were |™ |drlitefoquero WdQ 1P langoevipor? edO THO ré&i di®e whs
chr omat ogr ap Y [VFCC[Of} T EVaT Sed[phape naterf al [w
acetonitrilef watdr fs elngntj[qicll.]0.1¢Y g [(32% of
2-(4,6-dirrethpgm r'«néigyl@ql@,;ﬁ?-@pﬁ’nygal%c Si der df 20 of
mel ti ng poi nt“‘"m- r RS 8)3Dapnr® o |8[efw] HINRY DN dperfl]
[err] = 0.7 [t)73H)}| 2.2t 2|59 (In {2H); |3.85 (s| 6H); 4.9 (s, 2H), |25
70-74 (m ]_0/; U2 (c1 hioldd 1I--I) Thg_exampl S inrlif-atnr indt he
foll owi ng Tapl ¢ 1 can [be| pjepar gd by the nef hodis dgscrilbed|at {he
out set:
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[oTs] tAuaydriue
N | N €HD HD €HD TAy3sn TAusyd -TAyjswoxoTa-¢‘¢ | HO £6€-I
N | N €HD0 HO €HD0 TAY3isn TAuayd [ots] TA3ydeN-1 HO Z6€-1
N | N €HD HO ¢HDO TAY3Ian TAusayd [o18] TA3yden-7 HO | 16€-I
N | N €HD HD EHD TAY3IaN TAusud {ors] TA3yden-1 HO 06€-I
N | N €HD HO €HD TAuaa 1Auayq [ors] TAquden-1 HO 68€-1I
N | N €HD HD €HDO TAyaa TAusayd [o1s] TA3yden-1 HO 88€~-1
N| N €400 HO €HDO 1&yaa TAusyd [o1s] TA3uden-1 HO L8€-I
N | N €HD HO €HD0 1Adoaa TAusyg [ors] TA3juden-1 HO 98€-I
N| N €HD HO €HD 1&doxa TAuayq [oTrs] t&3yden-1 HO G8E-I
N | N tgp HO €HDO0 ZHO-ZHD-OH TAuayq [oTs] TA3yden-t1 HO | ws8e-I
N | N €HD HO €HD ZHO-ZHD-OH TAuayq [ors] TA3juden-1 HO £8€-1
N | N €HD HD €HD0 ZHD-OH T&uayq [oTs] TA3jydeNn-1 HO z8e-I
Nl N €MD HD €HD ZHD—-OH 1Luayd [o1s] TLA3yden-1 HO 18¢€-I
tHD-0 _
N | N €HD HO - £HDO ~-1Ay3zsutiuayg TAusayq [oTs] TA3yden-T HO | ose-I
tgo-0
3:00) HD 13: 5] -T4Ay3jeutiuayd TAuayd [o1s] TA3uden-1 HO 6LE~T
ZHO-ZHD~%HD
€HD0 HO €HD0 ~TAusyg-oon-d TAusyq [o1s] TA3uydeNn-T HO 8Le-1
ZHO-ZHO-CHD | _
€HD HD €HD0 -T4usya-oen-d TAusayd (o1s] t43yden-1, | HO LLE-T
e X zd o ¢ v | *ON

20

[err]

1. An a-hydropsogashezylic acid derivative of the fornula |
a succinylimdoxy [sic]

R4A R
Jerr]

b)
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‘metal such as cal cium nmagnesi um and barium and 10

physi ol ogi cal@0s0/A636& ed al kyl ammoni umion or the amoni um
i on; Cerr]-Cerr]-cycloal kyl, 15
Jerr]-Cerr]-alkyl, CH2- phenyl which can be substituted by
one or nore of the foll ow gg radicals: halogen, nitro, cyano,
Cerr]-derr —aty Cerr]-Cerr]-hal oal kyl, hydroxyl,
Clerr]-Cerr}zgkko)w fercapto, 20 Cerr]-Cerr]-al kylthio, am no,
Cerr]-Cerr—glkyllam ho, Cl - C4-di al kyl am no, a
C3- G6- al kenyl, dr, C[grr -Cerr]-al kynyl group, it being possible
for this groipjin tjurnjto carry one to five hal ogen 25 at ons;
Rl err] can fdrtlherfore|be a phenyl radical which can carry one
to five hal oQFer atgqns and/or one to three of the foll ow ng
radi cal s: ni1«&c£c;mo Cerr]-Cerr]-alkyl, 30
C[err]-C[err]-I‘a-loaLBKy, hydroxyl, Cerr]-(err]-al koxy, nercapto,
Cerr]-Cerr]-gl kyljthi @, amno, Clerr]-(err]-al kyl am no,
derr]-( err }J—egety—adn no; a 5-nmenbered heteroaromatic
system whi chji g Iinkedjvia a 35 nitrogen atom and contains one to
three nitroggn g}oﬁr&, and which nmay carry one or two hal ogen
atons and/or |¥r@& |oO or two of the follow ng radicals:
Clerr]-(err]-4 kyl], Clerr]-Cerr]-hal oal kyl,
Jerr]-Cerr]-dlkojy, phenyl, Cerr]-(err]-hal oal koxy and/ or
Jerr]-Cerr]-gl kyljthi ¢, 40 - f) Rerr] furthernore a radical 45
|8 |8
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popoy ae7ez PORE wnere Rerr) is: 10 cer NI

LA

C3- C6- al kenyl, C3-C6-al kynyl, Cerr]-Cerr]-cyclbalkylt, it s
-bei ng possible for these radicals to 1 carry a
Crr]-Cerr]-alkoxy, (Jerr]-Cerr]-alkylthio and/ or a phenyl
radical; 1fe claim: Phenyl which is unsubstituted or substituted,
g) Rl a radical 20 [err] - 25 wher e
R12 has the _sane neani ngs as RL[
1. An o-hydroxy car oxyllc acid derivative of the formula I
5
RE g R?
- | W"\( ' I
RS ci—o—{ X
: Y=
10 RS _ ‘Q
. R3
where R is a group
15
o
I
C— R!
20 where R! has the following meanings:
a) hydrogen
b) a succinylimidoxy [sic] group
25
c) a 5-membered hetercaromatic system, such as pyrrolyl,
pyrazolyl- [sic], imidazolyl and triazolyl, which is
linked via a nitrogen atom and which may carry one or two
halogen atoms or one or two C;—-Cs—alkyl or one or two
30 C1—-Cg4—alkoxy groups;
d) a group
: (O)x
35 "

— 0— (CHz)p— S§— R?

where k can assume the values 0, 1 and 2, p can assume
40 the values 1, 2, 3 and 4, and R? is
i C1—-C4—alkyl, C3—-Cy;—-cycloalkyl, C3—-Cg—alkenyl,
C3~C¢—alkynyl or unsubstituted or substituted phenyl
which can be substituted by one or more of the following
radicals:
45



a}]erRé CR[agr];]Lﬂqu%/rm?zr i)ecaﬁobe I dentical or di ffEa(ratra:]]t and hiﬂum,HIHIII’!“,III","I

the foll ow ng neani ngs: hydrogen, Jerr]-d err-alkyl,
Cerr]-Cerr]-cycloal kyl, C3-C7-al kenyl3
qe”]qe”]mkWMﬂwwAMum%%mM@wﬁﬂww%PQMMmmﬂ,

substi tuted, hydroxyl orclEég_ﬂ%xﬂeé{_]c‘;ng@M t t t Cgm%gyl ene
chai n which C1—C4-31§cy%%ﬂ§r?c? g_@? %qi'éy? unsu s I'tu

substituted by ane may contain a het er o

atom 45 or Rlsatetrazole[5|c] or anitrile [sic];
0050/ 467625 e) R! furthermore a radical OR10, where R10 igy s nit rogen,
C-NJerr], a CH group when one or nore of the substituents R2,

R3, R15 and/ or RI16 aydragen ! rvheJE8YPon W an alkali met@hesuch HRAAQEn M €

nitrogen, 5 R2 sokﬁuﬁ)’ BAASBiuh LU &L 854 g o} g2 #4 eartn

g[[e;H a[%r] E:: 82 s ch as CFlclu .ermra ng%“r' and 52 £fum, and
e

Cerr]- al kyl Yé%‘?ﬁl’ﬁ? 1%%%“% P} anmopiym4em M sher
Cerr]- C[ err] di al k;ﬁF‘Hﬁ{‘h‘é}“ i@pdno, phenyl, optionally substituted
once to three tines by hal ogen, hydroxyl, am no, nono- or 10

dial kyl (Cferr]-(C ecsiggaticnealkye/r]j-Cerr]-alkyl, Clerr]-Clerr]-al koxy,
mer capt o _

15 C1-Cg-alkyl,

CHz—-phenyl which can be substituted by one or more of the
following radicals: halogen, nitro, cyano, C;-Cs-alkyl,
C1—Cs-haloalkyl, hydroxyl, C;-C4-alkoxy, mercapto,

20 C1-C4—alkylthio, amino, C;-Cs—alkylamino,
C1—Cy—dialkylamino,

a C3—Cg-alkenyl or C3;—Cg—alkynyl group, it being possible
for this group in turn to carry one to five halogen
25 atoms;

R0 can furthermore be a phenyl radical which can carry
one to five halogen atoms and/or one to three of the
following radicals: nitro, cyano, C;-Cs-alkyl,

30 C1—Cs-haloalkyl, hydroxyl, C;-C4—alkoxy, mercapto,
C1-C4-alkylthio, amino, C;-Cyg-alkylamino,
C,-C4—dialkylamino;

. @ 5-membered heteroaromatic system which is linked v:.a a
35 nitrogen atom and contains one to three nitrogen atoms,
and which may carry one or two halogen atoms and/or one
or two of the following radicals: C;-C4-alkyl,
C1—C4-haloalkyl, C;-Cs—alkoxy, phenyl, C1—Cs~haloalkoxy
and/or C;-C4-alkylthio, '
40
f) R! furthermore a radical

45



o ELa b L henber nek roarormt ¢ Syt b oot [ LRI
al o M s x

three nitrogen atons and/ or one sul fur or oxygen

Rlerr] can furthernore form wth the adj acent carbon atom and
X, a 5- or 6-nenbered al kyl ene or aIkyIBdene [ sic] ring in each
of which one or two carbon atons can be replaced by a hetero
atom such as nitrogen, sulfur or ” gen, and which can be
substituted once to three tlnss-NH-——-s-——-bg he follow ng radicals:

hal ogen, nitro, cyano, hydrgxyl, mercapto, Cerr]-(err]-alkyl,
Cerr]- C[er-"r] hal oal kyl , gBrr]-Cerr]-al koxy,
Cerr]-Cerr]-alkylthio, amno, Cerr]- @[err] al kyl am no,
Clerr]-Cerr]-dial kyl am no; 25 X is nitrogen or CR15 where Rferr]
is hydrogen or (errlpSlergh-pdkyl, optional ly substituted
once or twi ce by hydroxyl or : car boxyl ; C[err] d err]-al koxy,

Cerr]-Cerr]- aIkyIthl phen droxyl, nercapto,
nitro, am¥b, Jerr]! ik 33 r€§k3§ﬁl' c3-c5—a1kyn§&

Clerr]-Clerr]- dlalkyFamﬁaﬂ§Y°é lorléa?QkBgMP°551ble for thesejyadigals to
furthernore possi bl echory GRGarC}-alkolsg, | CriCgdalkylRhiboand/or a phenyl give a
5- or 6-nenbered ringadscaescri bed above, or CRlerr] : can form
with R3 and i'ts adjacent carbon atoma 5- or 35 6- menber ed

al kyl ene %s alkyllde eﬁgiggl hngslﬁhéﬁgé%lthed 9% substltuggu‘:h one or two
car bon atons can be p ce ogen, oxyged or sul fur,
and the 5- or 6-nenbered ring nay optlonally be substituted
once to three timds By atgadical foll owi ng radicals: 40

hal ogen, nitro, cyano, hydroxyl, nmercapto, Cerr]-Cerr]-alkyl,
Clerr]-Cerr]-haloalkyl, (err]-(err]-alkoxy, (err]-Cerr]-alkylthio,

am no, 20 C[errF1C[err] al kylam no, Cerr]-Cerr]-dial kylam no or
car boxyl ; ni flrogen in the 5-nenbered ring may al so be
substituted 45 — cg,—byg -a-fraenyl or acetyl group;
)
25

where R!?2 has the same meanings as R!};

h) R! can furthermore be

— N
R14
35 where R13 and R4 can be identical or different and have

the following meanings:

hydrogen, C;-C;—alkyl, C3—C;-cycloalkyl, Ciz—Cy-alkenyl,
C3—Cy—alkynyl, benzyl, phenyl, unsubstituted or
40 substituted,

or R!3 and R4 together form a C4-Cy—-alkylene chain which
is closed to a ring, is unsubstituted or substituted by
C;—-Cy—alkyl and may contain a hetero atom;

45
or R is a tetrazole [sic] or a nitrile [sic];



005( / _ :
ggSWg/ lrtgzzgizngososaos 4;27,62R2 and R3 can be ° | denti cal ”"I“I "uﬂml“mn“"l
it is furthernore possible for R3 to formwith tHe &djaceht § *

carbon atomand with X a 5- or 4 6- renbered ring as descri bed
above; it is furjherighetrégen, C-NO,, ROTH Gkéup Ghe3ohe éOMmbrecgetties with
the adj acent carbon gypg iruents ra{ OR9 AREs Yara/8r RI6 ArEEADRIES Frbupprsr or
al kyl i dene ?;[ |nq |an e&ctrlo enwm ch one or two carbon atons
can be it 76 gen gén or sulfur; the 5- or

6- menbered ring may optlonally be substltuted once to 10 t hree

ti mes by tHe folBR%wiisyhyddpgens halogen, C1—Ci~aidivdgefR;—Fihadoaliiio,

hydr oxyl, mercapto, dgFes+d1kdxer,r Cr-adkihloalkoxy, hydroxyl, mercapto,

el qerr]- hal Oa'(caii}éb ] (?’l‘t}ng[ﬂ%iﬂroa| Kgxuog @1r9]f35-}al(ﬁ'yﬂ.ﬁafn}.nﬁl&ylthlo
car boxyl ; E4 c;lo Ztkrlkm +§ cg@na o 1{1 ﬁ%ﬁ@dgﬁi %hbé‘{:ﬂﬁﬁ& o
substituted 15 once tgo ono— or

nitrogen 8 CR16 wheH@lky rﬁ 1 |C§)F1 ¥1cr Sy iCpratheAy- meZcapto

Cerr]-derr]-al koxyor G[1e€r]al$p(éth aIQQIIbPHY CFm'FB‘Oallﬁﬂ'Féﬁ‘fPWlﬁJydroxyl
hal ogen, cyano, am ro,fileer of- ﬂ:e-tme}nbeté@lhnueuroardﬂatlc system containing

Cerr]-Cerr]-dial kKyddritdOthP®é Galkiregeh £edn¥0ant/oflofeRs@Ehr f & Bxygen

[sic] together wth £hd its adj acent carbon atoma 5- or
6- rrenbereg ring as descri bed above; R4 |s phenyl, napht hyl,
di hydr o- P t et rahydr.onapht hyl | be substltut %d by one

25

or nore of the fol | o¥j §gn fufthermore F%’Hi"céﬂlé‘h £he “adjacent t RatRgeA=Ritr o,
cyano, hydroxyl, O eand XG er b} -eif l§yimembered alkyleng]e¥ rglkylidepe HeRiGd| kyl ,
Clerr]-Cerr]-al koxyridd emnr pach esf whiizahoah aty twpheaubgn atoms can be
phenyl, Clerr]-(erriegl Ia!@éhtb Oa ¥R, atdh®duchCher il trdder, aguDpumnror30
qerr]-Ceyr]-dialkyl é?.? &gcaﬂsﬁé b%]tﬁ)stt(}.rtu{:&\@ il €3l snide tJ.mes
adj acent carbon at ong (%\?m‘to eth % g tery

e gel, ritro. °Ya11‘£2y| ene or

five- or six- rrenberelayri?
al kyl i dene [sic] groﬁxﬁmlpnmmqm'—ogngl oq‘-a—a kyl. C1-C3—haloalky
C;—Ci—alkoxy, C;-Cz—alkylthio, amino, Ci—-Cz—alkylamino,

C1—Ciz~-dialkylamino;

25
X is nitrogen or CR!5 where R!5 is hydrogen or C;-Cs—alkyl,
optionally substituted once or twice by hydroxyl or
carboxyl; C;-Cg-alkoxy, C;—Ce—alkylthio, phenyl, benzyl,
hydroxyl, mercapto, nitro, amino, C;-Cs-alkylamino,
30 C;-C4~dialkylamino, cyano or carboxyl;

it is furthermore possible for CR!5> to be linked to R2 to
give a 5- or 6-membered ring as described above, or CRI1S
~ can form with R3® and its adjacent carbon atom a 5— or

35 6-membered alkylene or alkylidene [sic] ring in each of
which one or two carbon atoms can be replaced by
nitrogen, oxygen or sulfur, and the 5—- or 6-membered ring
may optionally be substituted once 'to three times by the
following radicals:

40 '
halogen, nitro, cyano, hydroxyl, mercapto, C;—-Cz—alkyl,
C;-Csz-haloalkyl, C;-Cs—alkoxy, C;-Cz—alkylthio, amino,
C;—Cz—alkylamino, C;-Ci—dialkylamino or carboxyl;
nitrogen in the 5-membered ring may also be substituted

45 by a formyl or acetyl group;



more met hyl en@0%0/467631 i dene [sic] groups can be 35
oxygen;, R5 can have the same neanings as R4, it bei nglmllmﬂﬂi“ﬂ%""””“l
R4 and R5 to be identical or different; 40 R6 is hydroger, ¢
Clerr]-Cferr]-alkyl, (err]-Clerr]-al kens(I or Jerr]-Cerr]-al kynyl,

it being possibl egd Orcﬁﬁ@ﬁv@f tﬁé‘es%ﬂler adhiflss & Rﬁ R2 and R3 canSHQSt I tuted

one or nore tines by "identical or di e?gﬁ@a Igj:s £ e for R3
CCR-CIR Loy e it s Dol
Cerr]-derr]-al kyl crtnempered ering @Feﬂ??c%ﬁbéﬂ éh@%hyllt ignfwethermore
Clerr]-( erb]-al kyl arpassibCeefor -R3[ or fouxh slolggkher noitha thevadjament carbon
si x-menber ed het er oarsyoid afdSysd &R Wit 6hméfbEraidNa1RYEeded or alkyl i@/ 46762
6 three nj gfcqgemnatma%ﬂdefr %HU S Blo La¥HsN AlE 2ad

whi ch can carry one t@e r%agf b3 %Ergn%nan en°8 sulfur, the 5- ortWO of

the foll di cal
et o 13- oot 47mereEd) Sl by GPY gl be SRR RRSRy,

Jerr]-JetP]-al kyl t hﬂlfeepﬁém% bmmoﬁylmwmmﬂewmw it
bei ng possible for tHealugenyl nituh,calyanop hydmoxlyd, caergapto, C;-C3—alkghe to
five hal ogen atomns ar‘dj—@g-mdm thres-afalksxy, cl-c3-a1ky1mid: OVinigio,

radicals: Cerr]-ergleo 186! e Lla 1
err]-Cerr]-al kox 'n err] <hal o E a(r%g'o g&% .t Qi o;
TR St A1 rhyf W‘]jﬂ. TlF oaemRere rBE neh A1, Prosthatiiied
more ti mesBy: hal oget¥ hifPrBYL SRRGetHY d9%4R;
d err] - C4-al koxy, C[err] C4-al kyl, Cerr]-C4- hal oal kyl, C[err]-C4-hal oal -
koxy, mercapto, (Yerris (ﬁi—tabbghtdsﬁ CR&Mhexe RlEris| h@gdradgdn, an+Os-alkyl,
Clerr]-CA-di al kyl am no,-@5-@Deigxy c;48-alkylthi®) nikeopfphdifyaf, ohlavbna,
radical s: halogen, cyano, amino, C;-Cs—alkylamino,
20 C;-Cy4-dialkylamino, mercapto or carboxyl, or CR1é form
[sic] together with R3 and its adjacent carbon atom a 5-
or 6-membered ring as described above;

R* is phenyl, naphthyl, dihydro- or tetrahydronaphthyl,

25 which can be substituted by one or more of the following
radicals:
halogen, nitro, cyano, hydroxyl, C;-Cs—alkyl,
C1~-Cs-haloalkyl, C;—Cs—alkoxy, C;-Cs-haloalkoxy, phenoxy,
phenyl, C;-C4—alkylthio, amino, C;-Cs—alkylamino or

30 C;—C4—dialkylamino, it being possible for two radicals on
adjacent carbon atoms to form, together with the latter,
a five- or six-membered ring which is linked by an
alkylene or alkylidene {sic] group and in which one or

. more methylene or methylidene [sic] groups can be
35 replaced by oxygen;

R3> can have the same meanings as R%, it being possible for
R¢ and R to be identical or different;

40 R6 is hydrogen, C;-Cg~alkyl, C3-Cg-alkenyl or C3—Cg—alkynyl,
i it being possible for each of these radicals to be

substituted one or more times by:
halogen, nitro, cyano, C;-Cj—alkoxy, hydroxyl,
C,—-Cs—alkylthio, mercapto, C;~Cs—haloalkoxy, carboxyl,

45 C1-Cs-alkylcarboxy, C;—Cs—alkylcarbonyl, amino,
C;-Cs—alkylamino, C;-Cs—dialkylamino; a five- or
six-membered heteroaromatic system which contains one to



,?\nCHg hydr oxy g‘:zgiyfi aci d derivati veOz\a/g cl ai meEzJelr :1] claim U“llll mﬁlﬁlll "III " |II|
valkVecadSL w s =

wherein R is COOH. 3. An a-hydroxy carboxylic acid deri

ctainmed in any of t he -precedi ng céai ns, wherein at |east one of the
(rjadi Ca![ s R4 35 I anﬁhﬁ% 'nitPQé‘é}Y latoms aﬁd/ora‘:zmﬁ Qﬂﬁfg%ﬁ??g&% Ldtg:n@ﬁhg

erivative as claine

phenyl. 40 5. An a- r%%h%amne tgc I%Il\‘?g?l Ve as ep {?f%d) n°5ny

of the precedi™ 1@ TCacR&KYE e al kyl |

unsubsti t ut ed %lr‘csub%%qat]&ﬂéd ﬁy’%ablm’é){:etcu]'ccﬂ@rlp]i KOXYX Y . 6.

An a- hydrox$ car boxyl¢x-Cacaltkyldhivat phenyls phenoxyl om phepybdartionyl, Lhe
precedi ng cl ai ns, whebeiny Poksikld for the OPdHyAGFGdicals in turn to carry
one to five halogen atoms and/or one to three of the
_following radicals: C;-C4—alkyl, C;-Cy-haloalkyl,
C1—C4—alkoxy, C;—Cs-haloalkoxy and/or C;-Cy—alkylthio;
10 phenyl, naphthyl, which can in turn be substituted one or
more times by: halbgen, nitro, cyano, hydroxyl,
C;—C4—alkoxy, C;—-Cs4—alkyl, C;-Cy-haloalkyl, C;-Csz-haloal-
koxy, mercapto, C;-Cy—alkylthio, amino, C;-Cs—alkylamino,
C;-C4—~dialkylamino or phenoxy;
15 or one of the following radicals:

OCH;

-0 Y oo
- OO . B0

30 2. An o-hydroxy carboxylic acid derivative as claimed in claim
1, wherein R is COOH.

3. An o-hydroxy carboxylic acid derivative as claimed in any of
the preceding claims, wherein at least one of the radicals R4
35 and R> is phenyl.

- 4. An o~hydroxy carboxylic acid derivative as claimed in claim
3, wherein R% and R5 are both phenyl.

40 5. An o-hydroxy carboxylic acid derivative as claimed in any of
‘the preceding claims, wherein R6 is C;-Cg-alkyl, unsubstltuted
or substituted by OH or C;-Cs-alkoxy.

6. An a-hydroxy carboxylic acid derivative as claimed in any of
45 the preceding claims, wherein X is CH.



7 7. An a005@/86&962arboxylic acid derivative as clained i
the preceding clains, wherein at |east one of the radicals; \Mr“ﬂ!n"m“l”m””lll
nitrogen (N). 5 8. An a-hydroxy carboxylic acid derivative as aane

any of t he preceding clains, whergin at | east one of the radicals

R2, R3is C[?rr]Aﬁiéﬂﬁihrakgyéarbox ylic ;EEH‘&%?19£t£¥gn@%UGQ§1ﬁ§H(inahﬁﬁdofn
any of claims 1 f:l? ecedlng c%a%.m% uchg& .rga(gl Ciggé h@eéﬁé r}%add.cals W,

hypertensi on, St &RST ON, “acl roni c

failure, chr on| c hJesolr"c1tr°‘§"'3n (‘I‘Ql'l ure, cerebral |schem a, restenosis after

angi opl asty, prostate cancer. 15 10. The use of a conbination of a

conpound a$ 8l .ai ardrthydaoxyofarboxylicl acih dertivaBive tas shaiméd bint enyobft he
reni n-angi ot ensi ghe prece8yf§dNiMaS) whereinl bt T8&stisshedbfathé ridicaak

fragment of the formil aq( alkyl, [err] where R
- Rerr] have the heani ng@—st%at e(:?l n claiml1, as 30 structural el enent
i n a pharmaceutically active conmpound with endot hel,i n

recept or-ant ggon'lmi‘? r}bseol@ffl gpmpounds as claimed in any of claims 1 to 8 for
producing medicines for treating hypertension, pulmonary

hypertension, acute and chronic kidney failure, chronic heart
failure, cerebral ischemia, restenosis after angioplasty,
prostate cancer.

15 10. The use of a combination of a compound as_'claimed in any of
claims 1 to 8 with an inhibitor of the renin-angiotensin

system (RAS).

11. The use of a structural fragment of the formula (A)

20
R4 R .
|
R6 CH— oé— (A)
25 a5 -

where R - R® have the meanings stated in claim 1, as
30_ structural element in a pharmaceutically active compound with
endothelin receptor-antagonizing action.

35

40

45



40 0050446762

Novel a-hydroxy acid derivatives, their preparation and use

Abstract
5 _

The present invention relates to carboxylic acid derivatives of
the formula

R2
10 R R _(
| I W
RS cE—o—{ X
.YZQ
RS
R3

15

where the radicals have the meanings stated in the description,
to the preparation of these compounds and to their use as drugs.
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