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0050/ 46160 Novel carboxylic acid derivatives, their preparation and

use . The present invention relates to novel carboxylic acid 5 .
derivatives, their preparation and use. Endothelin is a peptide which
I's conposed of 21 ami no acids and I's synthesized and rel eased by the
vascul ar endot hel i um Endot helin exists in three isoforns, ET-1, ET-2
and ET-3. 10'®edochEPexyYbic EBritederingtiimes) ntheint qreparationland sséor ns of
endot helin. Endothelin is a potent vasoconstrictor and has a gr eat
effect on vamwllpteséRbeinvdntiionkPeVitddIdb hbVél cartRx9EPPSidiction is

caused b | o] FRY=Te eceptor (Nature, 332,
411- 415, yl%gugeﬂl‘:’%ghs'gﬁ%’t ttersq‘og'g%:‘é 1%#’5‘45%1%8%'988 and Bi ochem Bi ophys.

Res:. Comrun. 54, 868-875, 1988). ~Increased or abnormal rel ease of

endot hel i n cfd'l?é egé?‘s%-%taerﬂef’tld%é%’l)’(%‘néﬁr Ferpasied Rfpet i yhdcakciderrnd and
cerebral bl detl syasbesized anghireheassd [byatihe ovasadasesnddksheldmov.t ed i n the
literature, FE@lothelinecskisteclia thresndasbierng, irr-al, asmaztwn@mesn found in

patients yo tRndo¢ReLiRNGE A naeH}fafBEICanAlBhtdd lH by Qi'i f
SR I S P S Lol e ©
Bi ol ogy 2, %15%6 P Kiec R/g?if tRé’?mFEt’r mghat s ( 1990))
Accor di ngl y,V"’ssﬁ’ng‘éFl’é’e%tm df SpeRed byalthe bindima ofhendotheiliy b6 its
receptor (Nature, 332, 411-415, 1988; FEBS Letters, 231, 440-444,
15 1988 and Biochem. Biophys. Res. Commun., 154, 868-875, 1988).

. Increased or abnormal release of endothelin causes persistent
vasoconstriction in peripheral, renal and cerebral blood vessels,
which may lead to diseases. As reported in the literature,

20 elevated levels of endothelin in plasma have been found in
patients with hypertension, acute myocardial infarct, pulmonary
hypertension, Raynaud’s syndrome, atherosclerosis and in the
airways of asthmatics (Japan J. Hypertension, 12, 79 (1989),

J. Vascular Med. Biology 2, 207 (1990), J. Am. Med. Association

25 264, 2868 (1990)).

Accordingly, substances which specifically inhibit the binding of

endothelin to the receptor should also antagonize the various

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

It has been found (WO 94/02474) that certain carboxylic acid
derivatives with the general formula Q are good inhibitors of
endothelin receptors

35

o

-_-- Rc

40 RD/CH_(Cﬂz)p— RE (Q)

= COOH etc.

However, this related mainly to compounds with a double bond in
45 the molecule. Besides RA and RB a maximum of one hydrogen atom is
permitted on the P center.
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endothel in' to the receptor should al so antagoni ze the vari ous

abovenenti oned physi ol ogi cal effects of endothelin and therefore 30 be

val uabl e drugs. It has been found ( 94/02474) that certain carboxylic
aci d derivatives with the general fo Q are good i nhibitors of
eridot heI in r&feb?ﬁr%ové?ﬂe@r If.]:und., surpr:Ls:Lngly, that this hydrogen atom can

Rl err] coohecreplaced ynelkyl radisalsl aThis mesulystn coguetadsany tbh a
doubl e bond icenger twnicthypla¢c the. sddes itdme , Rh eYadgeaidchRb&de¢ |in &havxdctivityf one

hydrogen at Omith regefdiito! eddethdlia) keEept&t(@ee Examples). 0050/ 46160
s |t has now been found, surprisingly, that this hydrogen atom
can e, aced b | kyl radjcal Th| resul ts, aternary
[err] nd lﬁ&‘? 5oR Xag St ec§§h8 f’rﬁe Ig?ﬁ’evaftﬂr‘,’feéaggq‘i" t he
g formu a
activity
R2 Rl
10 R5—C— CH (I),
R " (CHy)n— Rt

where R! is a tetrazole [sic], nitrile [sic], COOH or a radical
15 which can be hydrolyzed to COOH, and the other substituents have
the following meanings:

RZ2 and R3 (which can be identical or different):

20 phenyl or naphthyl which can be substituted by one or more of
the following radicals: halogen, cyano, NO;, hydroxyl,
C1—-C4—alkyl, C;-Cs-haloalkyl, C;—Cs~alkoxy, C;-Cs—haloalkoxy,
phenoxy, C;—-Cs4—alkylthio, amino, benzyloxy, C;-Cs~alkylamino
or C;—C4~dialkylamino; or

25
phenyl or naphthyl which are connected together in the ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group, or an oxygen or sulfur atom;

30 R* phenyl or naphthyl, methylenedioxyphenyl,
ethylenedioxyphenyl, indanyl, indolyl, pyridyl, benzopyranyl,
furanyl, benzofuranyl, isooxazolyl, isothiazolyl,
1,3,4-thiadiazolyl, pyrimidinyl, 2,3-dihydrobenzofuranyl,
benzothienyl, quinolinyl, C3-C;-cycloalkyl, thienyl, oxazolyl,

35 thiazolyl, each of which can be substituted by one or more of
the following radicals: halogen, cyano, hydroxyl, NO,,
C1—Cq4-alkyl, C;-Cs-haloalkyl, C;-Cs—alkoxy, C;—Cs~haloalkoxy,
phenoxy, C;-Cs~alkylthio, amino, benzyloxy, C;-Cs;-alkylamino
or C;~C4—~dialkylamino, it being possible for the alkyl

40 radicals together to form a ring;

R5 C;-Cg-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl or C3-Cg-cycloalkyl,
it being possible for each of these radicals to be
substituted one or more times by: halogen, C;-Cs~alkoxy,

45 Ci-Cs-alkylthio, C;-Cy-alkylamino, di-C;-C4~alkylamino;
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with regard to endothelin receptors (see Exanples). 5 The
I fivention relates to carboxylic acid derivatives of the forrrula I
Rlerr] R[err] \ Rl err]-C CH

(I) R][2 CH err])[err]- Rerr]
wher e R[err] |s Bh?’é‘f]r'a?&néygm JchetrWt]-PF‘P’éﬂ[iéJuc - EL!E}FltﬁPhé'hﬁ’ dPEal

15 whi ch can be RyelrEh¥ilre@ach eomichnganhke wubstitubed ihyuonesohamere of
the foll owi ng nethe nfpllowing radicall2 hatlogeh ( \dylanb Clyddoxyldeanis® or

different): cl-c42a1ky1pftelnycl,-&xﬁi@phbhyho eh-6AnIRG18HYS] | ;ggeleS)z/
one or noreg of t 0 ogen, cy
hydr oxyl , s dloxomethélene Qélalk{/llo M&Qo a oa?&y[ ﬂ%} C4- al koxy,

d - C4- hal oal koxy phenoxy, CI C4-al kyl t hi o, am no, benzyl oxy,
d - C4-al kyl afti not - or C - C4-di al kyl ani no; or 25

phenyl or naphthyl whi ch are connected together in the ortho

posi tions byThe diompountis nkamyt the hnetéyhetiatest byt epxepairing them, such as

et henyl en@ogveaumayoha&s 6xe gan n@:ﬁ:‘esb!éfxﬂieiﬁﬁ@”'substltutedg’ga%rpm or
naphthyl, megbwpiiied 8¥YPRES Mype may be in the f& %?% ggxgﬁ)ﬁﬂné ndanyl,

B glzol IOlyrimlgés/ot %%%?Q rﬂ&nglldr of a mlxwfe3t2e¥?‘ﬁa€rd|@?o?§? fg{ﬂ% mi di nyl ,
E?OgTdihyéroﬁﬂﬁﬂﬁﬁqmFaﬁﬁg ly pure compound as agent is preferred.

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

Compounds of the formula I can be prepared by initially reacting
20 a ketone of type II with a phosphono ester of the formula IIT in
the presence of a base to give compounds of the formula IV

o]

2/”\ 4+ (Et;0)POCH,COOR
25 R RS

(1I) (III)
o '

R:5 l-‘_‘_‘_.coon
35 R?
(IV)

Aprotic polar solvents such as DMF or THF are used as solvent.
40

It is possible to use as base an alkali metal or alkaline earth

metal hydride such as sodium hydride, potassium hydride or

calcium hydride, a carbonate such as alkali metal carbonate, eg.

sodium or potassium carbonate, an alkali metal or alkaline earth
45 metal hydroxide such as sodium or potassium hydroxide, an

organometallic compound such as butyllithium, an alkali metal
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benzot hi enyl , %?J{ no ??lyl C3-C7-cycl oal kyl , thienyl, oxazolyl, 35

t ki azol yl, each of which can be substituted by one or nore of

the fol I ow ng radi cal s: -hal ogen, cyano,, hydroxyl, NO[err],

Cl -C4-al kyl, d -C4-hal oal kyl, d -C4-al KOx ad - C4ha|oa|koxy

plenoxy, Cl- @&%‘PI%?F? heech a“t‘h gedigme ehpane at%:lQIOP-O&PE?T-‘&m‘iﬂ?t‘butamlate
or Cl-C4-di aknapiikali imetiadi pyige ssyidhl esf dithium dikgbpropylamide.
radicals together to forma ring; Rlerr] Cl1-C8-al kyl

C3- C6- al kenydne Q%a@@i&ll ke \re@br&S1F-8as¥sbQabkY lat a temperature 1ht£]*il§' ng
possi bl e fg)r QLmté‘Q?%ocgﬂé%EAﬁﬂ% Bglnt olﬁ__) the ffl‘ffd&;| Et H)# One or

nore tinmes % a oge
d - C4- al kyl %HE %4 - d - c4- al kyl ani no: 0050/ 46160

3 phenyl , benzyl, 1- met hyl napht hyl , 2-net hyl napht hyl or

napht hyl , edthe somphinds o typestBstan tvhed by mmacted witk agfomatic the

fol |l ow ng r asbmpuads hih OgeN pregance dfy dr exyalystlite0give carboklylid-abiq/| ,

Cl- CA- al kg YaerIRARO¥Ys &F R ?EKé(féf'fbmuia va di oxonet hyl ene [sic] or

di oxoet hyl ene [sic]; n -2. The conpounds, and the internedi ates
for preparing them such as 10 Va, may have one or nore asynmetric

substituted car bon at ons. ou o this type by be icoorRhe form of
pure enanti oner pure di a oners or of a mx\ure thereof. The use
of an enant i OITEI‘I cally pure ¢gonpound as agent i jspfeferred.
15 R2 R2
(IV) (Va)

Suitable catalysts for this are strong inorganic acids and Lewis
20 acids. Examples thereof are, inter alia, sulfuric acid, aluminum
trichloride, zinc chloride or iron trichloride. When sulfuric

acid is used, the free acid can be obtained directly.

Alternatively, symmetrical carboxylic acid derivatives of the
25 formula Vb can be prepared from a P-dicarbonyl compound VI and an
aromatic compound in the presence of a catalyst.

_ o O RS COOR
o v JA -
30 R OR R
. R2
(VI) (Vb)

35 suitable catalysts for this are strong inorganic acids and Lewis
acids. Examples thereof are, inter alia, sulfuric acid, aluminum
trichloride, zinc chloride or iron trichloride (see also: Gogte
G.R. et al., J. Univ. Bombay, Sect. A, 27, 1958, 41).

40 Another possibility for preparing compounds of type Va can start
from a ketone VII

5)]\ (VII)
45 R . R2
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15 The |nveﬁ?|on/?ur?%ernnre relates to the use of the abovenenti oned
carboxylic acid derivatives for producing drugs, In particular: for
produci ng i nhibitors of endothelin recegtors. Conmpounds of the fornula

I- can be prepared by initially reacting”20 a ketone of type Il with a
phosphono es¥ikichhrapnhbe frpaahesd vith¥eldrumia peid dmc&hgrPredpnce P65 ive
conpounds ofbadee suchnas spyridiser pr sodium hydride to give egmpaundspef gkype

sol vents suctyms DMF or THF are used as solvent. 40 It is possible to use
as base an alkali netal or alkaline earth

5
o

o 0 - (VIII)
10 RS R2

Reaction of compounds of type VIII in diethyl ether with a
Grignard reagent of the general formula IX

15 R3— Mg Y
(IX)
Y =Br, Cl1, I
results in compounds of type X
20
;><:0

o o] (X)
: . ! R3
25 . RS

in which case it may be advantageous to use in addition copper
salts such as copper chloride, copper bromide, copper iodide or
copper cyanide and for a Lewis acid such as trimethylsilyl

30 chloride or boron trifluoride etherate to be present.

Hydrolysis of compounds of the formula X with mineral acids such
as hydrochloric acid or sulfuric acid can then afford the
compounds Va (R = OH).

35
Further possibilities for preparing compounds Va are similar to
the methods of Zimmermann H.E. et al. J. Am. Chem, Soc. 83 (1961)
1196 or Yu A.J. et al. J. Org. Chem. 23 (1958) 1004.

40 Compounds of the formula Va,b can be converted into the anion (or
dianion for R = H) with a strong base such as butyllithium or
lithium diisopropylamide in an inert solvent such as diethyl
ether or tetrahydrofuran and under inert gas, eg. nitrogen or
argon, at ~78°C to room temperature. This anion reacts with

45 alkylating agents of type VII at -78°C to room temperature.
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met al - hydri de suc’h as sodi um hydri de, potassium hydride or cal ci um

hydri de, a carbonate such as al kali netal carbonate, eg. sodiumor

pot assi um carbonate, an al kali netal or .l kaI ine earth 45 netal hydroxide

such as sodi um or_potassi um hydr oxi de, ganorret al l'i c_conpound such as
ilute mineral acid such as

bat yl | it hi urrP“ﬁﬂclaﬂr%|Wiltﬁet=alllcentrateéo§@4% P50
4 " al cohol aBElstesnkhs dodrompeurdsnolfatke ofonpuilasdi um tert-butanol ate  or

an alkali netal am de such as lithiumdiisopropylam de. The reaction is
preferably carried_gut at 021 enperature in the S ranggsfrom éﬁ%r] Cto

the boiling point t he & ent or %ol vent m Xt ure. The ounds of
type IV can then b ed with aro |- C r4 Cowpeunds in resence of a

catal yst to giveR gboxyl ic acid 10 derllv’atlves of th& 3neral _f_pir_rz’&u a Va
[err] -

(Va,b) (XI) (1)

10 Z = halogen,
trialkylamine

Compounds of type I with Rl = tetrazole [sic] can be synthesized
starting from the carboxylic acids I (R! = COOH). To do this, the
15 carboxylic acid is reacted with thionyl chloride at room
temperature to give the acid chloride, which is then reacted with
aqueous ammonia solution to give the amide of the formula XII.

R CONH,
20 (XII)

X R2 in R4

Amides of the formula XII can be reacted with oxalyl chloride or

25 phosphorus oxychloride or trifluoroacetic anhydride in DMF or
pyridine at 0°C to room temperature to give nitriles of the
formula XIII

R3 CN
30 H (XIII)
X R2 ) n R -

Reaction of nitriles of the formula XIII with sodium azide or
35 trimethylsilyl azide in a suitable solvent such as
dimethylformamide, tetrahydrofuran or l-methyl-2-pyrrolidinone
in the presence of a catalyst such as ammonium chloride (see
also: Bernsteim P.R. et al., Synthesis, 1987, 1133) at room
temperature or elevated temperature affords the tetrazoles XIV

40
N—N
| |
R® NX._NH
(XIV)
R N
45 R? n R
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Sui tabl e catalysts for this are strong inorganic acids and Lew s 20 aci ds.

Exanpl es thereof are, inter alia, sulfuric acid, alumnum trichloride,
zinc chloride or iron trichloride. Wien,sulfuric acid is used, the free
acid can be obtained directly. Al terr?Zt ively, symetrical carpoxylic
aci d derivat FoBROWAds |of BBer fprmppla Wpcar pife becpLeRAFed &y §tarting from

[ err]-di car bbhel coxnaspondinyg canboxylicapeida. deeoaprraundsnofhehe rfoyauda of
a catal yst. ‘I where |R136 COOH, dHndSebheditteimathabget inftdallli $naxe strong

i norgani ¢ accdfivendidal way #fidian GEIPAESd tHRMEShCRI£ anNheid Adldde,

?g'efe u;: goéfyégntgﬁ or' L £dd s g, 4% 'eéééggitﬁ /Eihaoma&%m}ic&w )ﬂﬁ
o Anot hor pASETRRTIAYS PIRCBFLh Sompeted o s, Fésleidy o8l pe ubridl)

a ketone VI | Op&rip conventional fPlysnts and often requires the addition of a
base, in which case those mentioned above are suitable. These two
steps can also be simplified, for example, by allowing the

10 carboxylic acid to act on the hydroxyl compound in the presence
of a dehydrating agent such as a carbodiimide.

Compounds of the formula I can also be prepared by starting from
salts of the corresponding carboxylic acids, ie. from compounds

15 of the formula I where R! is COR and R is OM, where M can be an
alkali metal cation or the equivalent of an alkaline earth metal
cation. These salts can be reacted with many compounds of the
formula R-A where A is a conventional nucleofugic leaving group,
for example halogen such as chlorine, bromine, iodine, or aryl-

20 or alkylsulfonyl which is unsubstituted or substituted by
halogen, alkyl or haloalkyl, such as toluenesulfonyl and
methylsulfonyl, or another equivalent leaving group. Compounds of
the formula R-A with a reactive substituent A are known or can-
easily be obtained with general expert knowledge. This reaction

25 can be carried out in the usual solvents and is advantageously
carried out with the addition of a base, in which case those
mentioned above are suitable.

Enantiomerically pure compounds of the formula I can be obtained

30 by carrying out with racemic or diastereomeric compounds of the
formula VI a classical racemate resolution with suitable
enantiomerically pure bases such as brucine, strychnine, quinine,
quinidine, cinchonidine, cinchonine, yohimbine, morphine,
dehydroabietylamine, ephedrine (-), (+), deoxyephedrine (-), (+),

35 threo-2-amino-1-(p-nitrophenyl)-1,3-propanediol (-), (+),
threo-2-(N,N-dimethylamino)-1-(p-nitrophenyl)-1,3-propanediol
(+), (-) threo-2-amino-1l-phenyl-1,3-propanediol (+), (-)
o-methylbenzylamine (+), (-), O-(l-naphthyl)ethylamine (+), (-).
o-(2-naphthyl)ethylamine (+), (-), aminomethylpinane,

40 N,N-dimethyl-l-phenylethylamine, N-methyl-l-phenylethylamine,
4-nitrophenylethylamine, pseudoephedrine, norephedrine,
norpseudoephedrine, amino acid derivatives and peptide
derivatives.

45 wide variation is possible in the radical R! in formula I. For
example, R! is a group



5 mhich'caﬂogglﬁg%gPed with Meldrums acid in the presence of a base

sdch as pyridine or sodium hydride to give conpounds of type VIIT Jerr]
Reaction of conpounds of type VIII in diethyl ether with a Gignard
reagent of the general formula I X 15 8 Rerr]- Mg Y
(+X) Y=8Bg d, | results in conpounds of
type X 20 ' : [err]
(X C—R

5 where R has the following meanings:
a) a succinylimidoxy [sic] group;

b) a 5-membered heteroaromatic radical which is linked via a
10 nitrogen atom, such as pyrrolyl, pyrazolyl, imidazolyl and
triazolyl, and which can carry one or two halogen atoms,
especially fluorine and chlorine, and/or one or two of the
following radicals:

15 C1-Cs—alkyl such as methyl, ethyl, l-propyl, 2-propyl,
2-methyl—-2-propyl, 2-methyl-1l-propyl, l-butyl, 2-butyl;

C,—-C4~haloalkyl, especially C;-C,-haloalkyl such as
fluoromethyl, difluoromethyl, trifluoromethyl,

20 chlorodifluoromethyl, dichlorofluoromethyl, trichloromethyl,
1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloro-2,2-difluoroethyl,
2,2-dichloro-2-fluoroethyl, 2,2,2-trichloroethyl and
pentafluoroethyl;

25
C1—Cs~haloalkoxy, especially C;—-C;—haloalkoxy such
as difluoromethoxy, trifluoromethoxy, chlorodifluoromethoxy,
i1-fluoroethoxy, 2-fluoroethoxy, 2,2-difluoroethoxy,
1,1,2,2-tetrafluoroethoxy, 2,2,2-trifluoroethoxy,

30 2-chloro-1,1,2-trifluoroethoxy and pentafluoroethoxy,
especially trifluoromethoxy;

C1-Cs—alkoxy such as methoxy, ethoxy, propoxy, l-methylethoxy,
butoxy, l-methylpropoxy, 2-methylpropoxy, 1,l-dimethylethoxy,
35 especially methoxy, ethoxy, l-methylethoxy;

C;—-C4—alkylthio such as methylthio, ethylthio, propylthio,
l-methylethylthio, butylthio, l1-methylpropylthio,
2-methylpropylthio, 1,1-dimethylethylthio, especially

40 methylthio and ethylthio;

c¢) R furthermore a radical

45



i'n which cas%o??/?rgyge advant ageous to use in addition copper salts such

as copper chloride, copper brom de, copper iodide or copper cyani de and
for a Lewis acid such as trinethylsilyl _30 chloride or boron trifluoride
etherate to be present. Hydr ol ysi s of conpounds of the formula X with
m.neral ~aci ds such as hydrochloric aci ®r sulfuric acid can then afford
t he conpounds Va (R = OH). 35 Furthef possibilities for preparing
conpounds Va are simlar to Lﬂﬁcﬁetgp s of Zimmermann H E. et al. J. Am
Chem Soc. 83 (1961) 1196 or Yu A®. & al. J. Og. Chem 23 (1958) 1004.
40 Compoungds of the formula Va,b can be ¥onverted into the anion (or

di anion for R=H wth a strong base such as butyl it hium or lithium

di i sopropyl am de in an inert solvent such as diethyl et her or.

t et rahydr of ur an BeRFUAIAE P r@f 11 @88 RR PN R{ r JifdFhoFan bg gglentical A or 1] C
to room t enper at diEfertnits bave rthecfoliowind meanihggt ati ng agents of type

VI1 at -78C to roomtenperature. 0050/ 46160
6 Quenggi ng whidrdgeacentrated NHerr] G or dilute mneral acid such as
HC1 results in conpounds of the fornula I [err]

C;-Cg—-alkyl, especially C;-Cs4—alkyl as mentioned above;

C3-Cg—alkenyl such as 2-propenyl, 2-butenyl, 3-butenyl,

15 l-methyl-2-propenyl, 2-methyl-2-propenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, l-methyl-2-butenyl,
2-methyl-2-butenyl, 3-methyl-2-butenyl, l-methyl-3-butenyl,
2-methyl-3-butenyl, 3-methyl-3-butenyl,
1,1-dimethyl-2-propenyl, 1,2-dimethyl-2-propenyl,

20 l-ethyl-2-propenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
5-hexenyl, l-methyl-2-pentenyl, 2-methyl-2-pentenyl,
3-methyl-2-pentenyl, 4-methyl-2-pentenyl,
3-methyl-3-pentenyl, 4-methyl-3-pentenyl,
1-methyl-4-pentenyl, 2-methyl-4-pentenyl,

25 3-methyl-4-pentenyl, 4-methyl-4-pentenyl,
1,1-dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl,
1,2-dimethyl-2-butenyl, 1,2-dimethyl-3-butenyl,
1,3-dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl,
2,2-dimethyl-3-butenyl, 2,3-dimethyl-2-butenyl,

30 2,3-dimethyl-3-butenyl, 1l-ethyl-2-butenyl, l-ethyl-3-butenyl,
2-ethyl-2-butenyl, 2-ethyl-3-butenyl,
1,1,2-trimethyl-2-propenyl, l—-ethyl-l-methyl-2-propenyl and
l-ethyl-2-methyl-2-propenyl, especially 2-propenyl,
2-butenyl, 3-methyl-2-butenyl and 3—-methyl-2-pentenyl;

35 '

C3—Cg—alkynyl such as 2-propynyl, 2-butynyl, 3-butynyl,
l-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
l-methyl-3-butynyl, 2-methyl-3-butynyl, l-methyl-2-butynyl,
1,1-dimethyl-2-propynyl, l-ethyl-2-propynyl, 2-hexynyl,

40 3-hexynyl, 4-hexynyl, 5-hexynyl, l-methyl-2-pentynyl,
l-methyl-3-pentynyl, l-methyl-4-pentynyl,
2-methyl-3-pentynyl, 2-methyl-4-pentynyl,
3-methyl—-4-pentynyl, 4-methyl-2-pentynyl,
1,1-dimethyl-2-butynyl, 1,l1-dimethyl-3-butynyl,

45 1,2-dimethyl-3-butynyl, 2,2-dimethyl-3-butynyl,
l-ethyl-2-butynyl, l-ethyl-3-butynyl, 2-ethyl-3-butynyl and
l-ethyl-l1l-methyl-2-propynyl, preferably 2-propynyl,



10 0050/46160 Z = hal ogen,

trial kyl am ne Conmpounds of type | with R err] = tetrazole [sic] can be
synt hesi zed starting fromthe carbox #ﬂc acids | (RL = COOH). To do
this, the 15 carboxylic acid is reactedi/ th thionyl chloride at_room
tenperature to gPveutylacilgmerhyli@ropyprh and tlﬁEﬁtPSé]a&“é’&tﬁPY%
Eiquei)us amoni a espetialilyt @-gropynyle am de of the formula X, 20

err (XII) Am des of the
formula XI|1 can pe gea &f&'amhh QﬁéhYAs HcAbpepPl, ZycbBaLyDS US
oxychlorld or trlfi et ! at C

1305 Ff‘&f‘é’ 1 gﬁghgyl heliyl, &Y1d c@?l, 1 Ol

to roomte eratuy £
R5 CN p0551b1e for these al iirrfycloalky a Eényl an %fY??
ly

Reaction of nitrgrespgfeadhe tPoeaxF oxel tonfive hadiodRn a3tAmse o especia
fluorine or chlorine, and/or one or two of the following

groups:

10
C;~Cs4~alkyl, C;-C4-alkoxy, C;—-Cs—alkylthio, C;—-Cs~haloalkoxy as
mentioned above, Ci;—-Cg—alkenyloxy, C3—C¢—alkenylthio,
C3—Cg—alkynyloxy, C3;—Ce¢—alkynylthio, with the alkenyl and
alkynyl constituents in these radicals preferably

15 corresponding to the abovementioned meanings;

C;-Cs-alkylcarbonyl such as, in particular, methylcarbonyl,
ethylcarbonyl, propylcarbonyl, l-methylethylcarbonyl,
butylcarbonyl, l-methylpropylcarbonyl,

20 2-methylpropylcarbonyl, 1,1-dimethylethylcarbonyl;

C;—-Cs—alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propyloxycarbonyl, l-methylethoxycarbonyl, butyloxycarbonyl,
1-methylpropyloxycarbonyl, 2-methylpropyloxycarbonyl,

25 1,1-dimethylethoxycarbonyl; '

Ci3-Cg—alkenylcarbonyl, Ci—-Cg—alkynylcarbonyl,

C3;—-Ce—alkenyloxycarbonyl and C3;—Ce¢-alkynyloxycarbonyl, where

the alkenyl and alkynyl radicals are preferably defined as
30 specifically stated above;

phenyl, unsubstituted or mono- or polysubstituted, eg. mono-
to trisubstituted, by halogen, nitro, cyano, C;-Cs—alkyl,
Ci1~Cs-haloalkyl, C;-Cs—alkoxy, C;—-Cs-haloalkoxy or

35 C1~C4—alkylthio, such as 2-fluorophenyl, 3-chlorophenyl,
4-bromophenyl, 2-methylphenyl, 3-nitrophenyl, 4-cyanophenyl,
2-trifluoromethylphenyl, 3-methoxyphenyl,
4-trifluoroethoxyphenyl, 2-methylthiophenyl,
2,4-dichlorophenyl, 2-methoxy-3-methylphenyl,

40 2,4-dimethoxyphenyl, 2-nitro-5-cyanophenyl,
2,6-difluorophenyl;

di-C;-Cs4—~alkylamino such as, in particular, dimethylamino,

dipropylamino, N-propyl-N-methylamino, N-propyl-N-ethylamino,
45 diisopropylamino, N-Isopropyl-N-methylamino,

N-isopropyl-N-ethylamino, N-Isopropyl-N-propylamino;
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35 trinethylsilyl "azide in a suitable solvent such as di et hyl f or mam de,
tetrahydrofuran or 1-nethyl-2-pyrrolidinone In the presence of a
catal yst such as ammoni um chl ori de (see al so:. BernsteimP.R et al.,

Synt hesi s, 1987, 1133) at room tempethture or el evat ed t enperature

atkfords the tetrB ank Ry funthermore phenyl Pw&a.p]m can be substituted by one
(XIV) 0050pz6meXEe, eg. one to three, of the following nadicgéﬁpounds of
the fornmul a | cahaabgen baniprepacgandly C3+e-alkglf rOFC,-hdivaikylespondi ng
carboxylic aci dsc,ig-aiRBRPH S coindiR1k8kFUA C; -, Ry EtiRlo = de0mEnt 86kd

converting & hese LLiall gonventional way into an activated form
such as an staci d ﬁgp?%eﬂ ?égjrifqgﬁ%?/%'ri de or im dazolide, and then reacting

the latter with an appropriate hydroxyl conpound_ HOR This reactjon can
be carried ouPTi R @l Bhtregedhelof 9Ehtas CantrwlddAere oehaids vhAEh atfii t i on
of a base, incipsed tmformhaseinmpntiisonpgubgivitatedeos substisutaerg -t wo
steps can al so beysciqd-hilkgl, farid @kaon|may Ronthinva MetelreatOn csrleateli c
aci dtto aﬁﬂo on t&%ogy%ﬁ@@&lﬁ@foaﬁ dn) ngﬂﬂi Q;t‘i:ﬁ'ﬁ@.f%roge!l@,f sialcﬁebydlratl Bg
agent such as a caphadiinide, , _ Cggpounds af fhe _Eéén.‘ go_cc}i?_a' so be
pr epar ed ggn;gﬁgggﬂ?-sfin%%)3-.3%'&%2)%-03?&53‘5%-%&éfzs et BT (e85,
-CH,-CH=CH-CH,-, —-CH=CH-(CHz)3~;

15 d) R furthermore a group

(0)

I

20 —0—(CH2)p—S—R
where k is 0, 1 and 2, p is 1, 2, 3 and 4, and R8 is

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

e) R furthermore a radical OR? where R? is:

30 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, or an environmentally
compatible organic ammonium ion such as tertiary
C1-Cg-alkylammonium or the ammonium ion;

35 _

C3—Cg—-cycloalkyl as mentioned above, which can carry one to
three C;-Cj—alkyl groups;

C1-Cg—alkyl such as, in particular, methyl, ethyl, propyl,

40 l1-methylethyl, butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, pentyl, l-methylbutyl, 2-methylbutyl,
3-methylbutyl, 1,2-dimethylpropyl, 1,1l-dimethylpropyl,
2,2-dimethylpropyl, l-ethylpropyl, hexyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl,

45 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl,
1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, l-ethylbutyl,



15 of - the fo‘r’os?u?le\%ere Rl is COR and Ris OM where M can be an

alzkali metal cation or the equival ent of an al kaline earth netal cation.
These salts can be reacted with nmany c ounds of the formula R-A where
A is a conventional nucl eof ug1 c leavin e:%h‘roup for exanpl e hal ogen such
as chlorine, broAnetdY1PBEYhe 1-@ithylyP-metthydprapyl Sthichngrn #ATHY OFe to
unsubsti t ut ed orfmﬁbbtailoge!eoaﬂm& ihapagEicularkfluarinealaod| €yloriswech as

t ol uenesul f onyl anifor onetdsy|thd Fonydbwinmy radathks: equi val ent | eavi ng group.
Conmpounds of the formul a R—A with a reactive substituent A are known or

can easgly be Qetﬁéﬂﬁ%}y, c_qegsﬁ Iggggﬁggl Kgo ?—ealkyl ?r{) tlon 25

can be carried o Carried

e 4 e

out with the ad 3tlcﬁ)ncY;l g Neid Ao 98 Yﬁ' nygmaﬁlf‘? d®8bove are
sui t abl e. Er%hﬁfw&ﬁé@%ﬂry Waere E}B?rm§16fr4¢ﬂé=af1§r #D| Burn can pach
obt ai ned 30 by czanryi egeote fivehhalogen mtomsdandl{er emeetoctiapafntdbeof t he
formula VI a cl afslilosting acadiniad stefipttd | @yandbl hesd,tatky,
enant Id oreggcal | wlpué%a%%qscng@l-@% - DIy 5 ec15é4ﬂ-}i8i]8$ﬂ€?e::yq'alh8y8€

ui ni di ne, ci nchonjdi
q o0k 4&31!{&%*‘98 {B Qr%nzéi? & 48Yve B d§ tr& qular; ) op

dehydr oabi et yl am et rine eoxyep

t hr eo- 2- am no-| - (p-ni trophenyl propanedi ol g ,

t hr eo- 2- (N, N- di ﬁwaérhYﬁo?smfrptwqeﬂoggew yhic -9%@% gne to (five (-)

t hr eo- 2- ami no- 1-hEieggh- at@ngyr dpapedttular) flgorine amdierhghbemning,amnde (+),
(-), a-(l1mapht hydrrdebybneriof the) follgwing rhaicdld:2-angphekyedet hyl am ne
(+), (-), am nor@ﬁa&baw@a&c 4@ahichl ddiidining - sy ehbyé Al g

N met iyl - | - Pheny]ghay| 881 0% ne érgatﬁ&%*}%méh ﬁfydagalpé&& g%&hgd%é‘e
nor ephedri ne, gseu | ne am Nno _acl
derivatives. 45 ’3@’8 SPFTR E PRI 8T Aut Pﬁ&f“CaV 5% BRREY a 1.
For exanpl e, 9RE e ogﬁ(ﬂﬂ}ogen atoms and/or one or two of the following

20 radicals:

nitro, cyano, Cl—C4-alkyl, C1-C4;-haloalkyl, C;—~C;-alkoxy,
phenyl, C;-C;—haloalkoxy and/or C;-Cs;-alkylthio. Particular
mention may be made of: l-pyrazolyl, 3—methy1—1-pyrazoly1,

25 4-methyl-l-pyrazolyl, 3,5-dimethyl-l-pyrazolyl, 3-phenyl-1-
pyrazolyl, 4-phenyl-l-pyrazolyl, 4-chloro-l-pyrazolyl,
4-bromo-l-pyrazolyl, l-imidazolyl, l-benzimidazolyl,
1,2,4-triazol-1-yl, 3-methyl-1,2,4-triazol-1-yl,
5-methyl-1,2,4-triazol-1-yl, l-benzotriazolyl,

30 3-isopropyl-5-isoxazolyl, 3-methyl-5-isoxazolyl, 2-oxazolyl,
2-thiazolyl, 2-imidazolyl, 3-ethyl-5-isoxazolyl,
3-phenyl-5-isoxazolyl, 3-tert-butyl-5-isoxazolyl;

C2—Ce-alkyl which has in position 2 one of the following
35 radicals: C;-Cs-alkoxyimino, C3—C¢~-alkynyloxyimino,
C3—-Cs—haloalkenyloxyimino or benzyloxyimino;

Ci—C¢-alkenyl or C;3;—Cg¢-alkynyl, it being possible for these
groups in turn to carry one to five halogen atoms;
40
R? furthermore a phenyl radical which can carry one to five
halogen atoms and/or one to three of the following radicals:
nitro, cyano, C;-C4-alkyl, C;—-Cs—haloalkyl, C;-Cs-alkoxy,
Ci—-C4—~haloalkoxy and/or C;—-Cy-alkylthio, as mentioned above in
45 particular; '
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0050/ 46160 8 [err] 5 where R has the
fel | om ng neani ngs: a) a succinylimdoxy [sic] group; b) a
5-menber ed heteroaromatic radical whic s linked via a 10 ni t rogen
atom such as pyrrolyl, pyrazolyl, im olyl and triazolyl, and

whi ch can carry Bn-TAmbEx§anE ?B@@?‘-’é’!“éﬁ%" radicalowhieh gty JipkadrYife aand
chl orine, and/ orndekogen efomodnd [gentains éng |tonithyee arfitrsigen agéms and

Cl - C4- al kyl suchwhichretany carey hyie ok—pwoph&lodénpaepmé and/or one or two of
2- et hyl - 2- pr opythe 2ed oY hg lradials: & fimtxlm Q‘.‘{Llﬂqhaloalkyl

A - C4- hal ogl kyl fLu
di f 1 uor grnce)? hyIy cﬁ%gje ﬁh?%i It %ﬁga aé ES maie o%g.gg and/or §§Ié4 3&529?{1{5}9
di chl or of | uor one it /Y 2-fl uoroet hyl,

2, 2-di f | uor oet hyf methYl-l'BYEa@lmhrf ﬂuE?E’éY-h;Fl‘PYQaENSb#ro 2, 2-di fl uor oet hyl ,
2, 2-di chl or o- 2- fBu@TQﬂ@tel’wwl-z—m@mrlwéhlbmiaﬂnll-lamrazolyl,
4-phenyl-1-pyrazolyl, 4-chloro-1l-pyrazolyl,

10 4-bromo-l-pyrazolyl, l-imidazolyl, 1l-benzimidazolyl,
1,2,4-triazol-1-yl, 3-methyl-1,2,4-triazol-1-yl,
5-methyl-1,2,4-triazol-1-yl, l-benzotriazolyl,
3,4-dichloro-1-imidazolyl;

15 R? furthermore a group

20
where R10 and R!1, which can be identical or different, are:

C1—-Cg-alkyl, C3—Cg-alkenyl, C3—Cg-alkynyl, C3—Cg—cycloalkyl, it

25 being possible for these radicals to carry a C;-Cs-alkoxy,
C;—Cs-alkylthio and/or an unsubstituted or substituted phenyl
radical, as mentioned above in particular;

phenyl, which can be substituted by one or more, eg. one to

30 three, of the following radicals: halogen, nitro, cyano,
C1-C4-alkyl, C,-Cs—haloalkyl, C;—-C;-alkoxy, C;—C;-haloalkoxy or
C1-C4~alkylthio, where these radicals correspond in particular
to those mentioned above;

35 or R10 and R!! together form a C3-Cj;-alkylene chain which can
carry one to three C;—C;-alkyl groups and contain a heteroatom
from the group of oxygen, sulfur and nitrogen, as mentioned
in particular for R6 and R7.

40 f) R furthermore a radical

a5 sl 12
|




50/46160 | |
pentafluoroetg P/ 5% Cl - C4- hal oal koxy, especially d -C2-hal oal koxy

sych as difluoromethoxy, trifluoronethoxy, chlorodifluoromethoxy,
1-fl uor oet hoxy, 2-fluoroethoxy, 2,2-dif]uoroethoxy,

1,1,2,2- tetrafluoroethoxy, 2,2,2-trifl oet hoxy, 30

2.chloro-1, 1, 2- t‘fﬂlﬂ%dﬁlbeﬁmxy and pent af | uor oet hoxy, especial ly
trlfluoronethoxy Cl - C4- al koxy such as net hoxy, ethoxy, propoxy,

1- met hyl et hoxy, €;-Cs-alkgl O0XC4-Céalikbhyl praypcyyalkdmydt hgiqCsopwodoalkyl as
1, 1- di met hyl et hoxy. ntﬁﬁled ab8oPefr YartiBBidOX Wt B YposkibRe hFbetdhesy;
Q- CA-al kylt hio {)l: [IEIt gXJ:)% aOC h-\éllﬁcgft?hlé’l"—EE’yAﬁﬂ}'ltho and/or a

1-methyl ethyl thio {

2-nethy|propy|th ﬁ?‘%agﬁﬁﬁ}h Pﬁ?g W8é0|ally 40 met hyl t hi o and
et hyl t hi o; c) R furthernnre a radlcal 45 0050/ 46160

9 phenyl, unsubstituted or substituted, in particular as

mentioned above.
10
g) R a radical

o)
15 || 12
CHr— S R
(o)
20 where R!2 has the abovementioned meanings.

Rl can furthermore be:
tetrazole [sic] or nitrile [sic].

25 With a view to the biological effect, preferred carboxylic acid
derivatives of the general formula I, both as pure enantiomers
and pure diastereomers and as mixtures thereof, are those where
the substituents have the following meanings:

30 R! tetrazole [sic], COOH or a radical which can be hydrolyzed to
COOH;

R2 and R3 (which can be identical or different);

35 phenyl or naphthyl which can be substituted by one or more of
the following radicals: F, Cl, Br, I, cyano, NO;, hydroxyl,
methyl, ethyl, propyl, isopropyl, trifluoromethyl,
2,2,2-trifluoroethyl, methoxy, ethoxy, propoxy, isopropoxy,
trifluoromethyloxy, phenoxy, methylthio, ethylthio,

40 benzyloxy, amino, methylamino, dimethylamino;

R? phenyl, methylenedioxyphenyl, ethylenedioxyphenyl, indanyl,
pyridyl, 2,3-dihydrobenzofuranyl, benzofuranyl, benzothienyl,
2-pyrimidinyl, 4-pyrimidinyl, 2,3-dihydrobenzothienyl, each

45 of which can be substituted by one or more of the following
radicals: F, Cl, Br, I, cyano, NO;, methyl, ethyl, propyl,
isopropyl, trifluoromethyl, methoxy, ethoxy, propoxy,
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[err]. I's 0 or 1 and R6 and R7 whi ch can be identical or
diifferent, have the foll ow ng neani ngs: hydr ogen

c - C8- aIkyI especially d -C4-al kyl as ntloned above;

C3- C6- alkenyl such as 2-propenyl, 2-but 3-butenyl, 15

1-net hyl - 2- pr opeﬂ?PPr‘ZPQ?'é‘trhg’Fi'—Yl‘B’Fbpé:@flt ipké?ﬁYengfrFlfiermethEa‘émenyl
4-pentenyl, 1- nephghoRy bmethyllthio, ethy2thiehypropyBshiey|benzyloxy, amino,
3- et hyl - 2- but enylethylafeiney,| diméthyadino; 2- net hyl - 3- but enyl ,

3- net hyl - 3- but enyl , 1, 1- di net hyl - 2- propenyl ,

1,2-dineth p I, hyl_- e 2- xenyl,
3 oo e Engggg et%&l,lp H%E,E, ¥so rs,@,gpnlyrﬂaltzl he gg

3- et hyl - 2- pent eff§FE- n5yY ngh ﬁtenyl

4- et hyl - 3- penteﬁymethylpentY14n%r?ﬁh¥l93§¥ﬁte@%ﬂh °§ et ICQQ Pent enyl , 25
3- net hyl - 4- pent esypbstitutsd pne4opamizenitimes by: cyan®, diedhdsy,- thgxbnyl :
1, 1-di met hyl - 3- bpirepyky, isopropdxy; Gutokly| methylitdiyl, , ethylthio,
1,2-dimethy - 3- b%&'@ﬁyithlo, 1sop}o%'ﬂ!lﬁ%t hyhirs blﬁe@ﬁ&h.amlno, dimethylamino;
1, 3-di et hyl - 3- but enyl dlnethyl 3- butenyl

2, 3-di net hyl - 2- bu I ut.en I-2 but enyl ,
1- et hyl - 3- butenylatl(iyif VmYZJ'-'ei"'ﬁﬂﬂE H%‘ 22b29t2h§ §1 oeq%y

1,1, 2-trinethyl-2-propenyl, 1- ethyl-l-nethyl 2- propenyl and

1- et hyl - 2- met hyl -phepybpehe,daylespech afl whichroperbe substituted by one or

15 more of the following radicals: ¥, Cl, Br, I, hydroxyl,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, methylthio, ethylthio, dioxomethylene [sic],
dioxoethylene [sic]; '

20 n 1 -2

25

30

35

40

45



2- butenyl; 3-nethyl - 2- but enyl
- C6- al kyny| 0@%@

met hyl - 3- butynyl , 2-net hyl - 3-but ynyl

+1-di met hyl - 2- propynyl, 1-ethyl-2-propy¥§!l,

G
1- net hyl - 2- propynyl, 2-pentyny
1
1
4- hexynyl , 5-hexynyl, 1-nethyl
1

nmet hyl - 4- pent ynyl , 2-
3- et hyl - 4-pentynyl, 4-nmethyl -
1-di net hyl - 3- butynyl, 45 1
2, 2-di met hyl - 3- but ynyl ,

2- et hyl - 3-butynyl and 1t
2- propynyl, 0050/ 46160

2- butynyl, 1-nethyl-2-propynyl

2- propynyl C3-C8-cyclo

cycl opentyl, cycl ohexyl and cygl

possi bl e for these al kyl, cycl@afky

each to carry one to five halo
chl ori ne,. and/ or one or two of

COR

RS

-«
~
[<]
o~
:Em
~

Examples of preferred compounds are listed in the following Table:
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2- hexynyl, 40 3- hexynyl ,
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- 44— ynyl, 1
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d - C4-al kyl, Cl-C4-al koxy, O -C4-alkylthio, O -C4-haloal koxy as
nent i oned abdRSOLEEIER aj kenyl oxy, C3- C6- al kenyl t hi o,

C3- C6- al kynyl oxy, C3-C6-al kynylthio, with the al kenyl and al kynyl
constituents in these radicals preferably 15 corresponding to the
abovenenti oned neani ngs; C - C4- akyl carbonyl such as, in
particul ar, Thy{cqroonyt TNy T carogny T PTogy car b ;
1- net hyl et hyljEapbpnyt, |~ |~ rH er o |&-|relhytpropy e drgenyl , 20
2- met hyl pr opyeprpotyH—t—+ eHr e a-Hory
Cl - C4- al koxydarpohpyll quch 124 (oF: || gt hpxycdr bonyl
propyl oxycar Qoniyl | 1- et hyl call bg Byt vl oky¢artggny|s,
1- met hyl pr opyl oky¢anbgny] , 1 a)rc darlbohyll, {89 |«
1, 1- di met hyl g4t hpxycgr don!| EHerid talbady | |5
C3- C6- al kynyljcaf bpayl , 6 al Bpydar ponyl] Eand| =
C3- C6- al kynyljoxjwe pghony| &l ke@_/ = ng zdl kyaiyl |rqdicals are
preferably deii i J'ELS 30 fijca ;EELEe stbmieg g ghenyl ,
unsubst i t ut eq&ofs ffamo-| of 5L il By Bg: o |&| [&1o |
trisubstitutaed, é‘)/‘a allogpn & GRS £-94=;a:§< £,|8 ° =
O - &4- hal oal Hy! |5 (B{A=| & 4 gcﬁy?pr'é;g | IF{ A& kyl thio,
such as 2-flgorl@hengl |2 B¢ Bng| & |Z|& profgftenii | |E
2- et hyl phenyl , Q*EEI@@@ C¥ 380 g2 1281 (8] |E
2-trifluoromt hhg PEEEVIS | B g_gr EI’E S We jigﬁb@%r@yphenyl,
2-met hyl thi ophel®y | |2 |2 |8 L3 | Br |5 e RAYRV-BHreENRI [phenyl , 40
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di et hyl am no,

N- pr opyl - N- et hyl am no,
wABch can be substituted by one

In particular,
N- | sopr opyl - N- pr opyl ami no;

nmet hyl am no,
N- | sopr opyl - N- et hyl am no,

DOROJASHHO- N-

R6 and R7 furthernore phenyl

di - d -C4-al kyl ami no such as,
N-i sopropyl - N-et hyl am no,

dizpr opyl am no
di i sopropyl an no,

11
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Mel ting point:
| i quor was
32 m of anisole

The acid can al so be
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remai ned.
1.1 g (12% of the acid.

45 pb) At Of[err]C,

king up of the nother

resulting in a further
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and dried. 5.1 g of.a white powder (56%

prepared by the foll.owing alternative:
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56.5 g of this oil
as a colorless oil.
4.9 g of ethyl
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0050/ 46160
distilled

r 8050/46360n 46.3 g of product
Exanple 4 5 3, 3-Di phenyl but anoic acid
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stirred at roomtenperature for 16 h and then quenched with
NH err] O sol Q058446169
phase was extracted with ethyl
extracts were dried (Na[err]SOerr]),
resi due was chromat ographed on silica gel48

sat ur at ed
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5 Preparation sinmlar to Exanple 2. 3.25 m of diisopropylam ne (23

mmol), 15.6 m of butyllithium (23 mmol, 1.5 Min hexane), 3.28 g of

3, 3- bi s(4- net hoxy- 3- met hyl phenyl ) but anoi4 acid (10 mol ), 2.19 g of

pi peronyl chloride (13 nmol) afford 4.17g of crude product. 10

Chromat ogr aphy on silica gel (CH2A 2/ MeCH 19:1) afforded 1.6 g of

product (35%The cempoungds odi bhe mEBens3igventidx prpvéds a povel

(2R, S) - 3, 3- Dithleraptutid Poténtiaheidrorthbebzgainmnitandi bypexténsionPr epar ati on

t ook place a%u'lﬂoﬁ&ﬁﬂmﬁae'iteﬁsﬂorg ocar31§l dixmaeail bak il ?eégbﬂls(,lof
vadodpdkis

nmol 15. | Ne %@éﬁ,@?
3, 4- ZZII met hc%xy@bcel(rpié Qﬂi,?ﬁ giﬂ% crude oduct
Purification c&ﬁeéfy'ﬂ cJasc gf" he ‘f @%‘fr ggfs %rfl yg‘ﬁ’oduct
(549 htﬂiﬁtﬁﬁrﬁiﬁ¥ﬂr°3E§1 EB@P¥9X¥§55EQSHp quytox1n—1nduced organ

3, 3- Bi s(4- netfiadiyppeeniitnsyasenbir cosigylatich hylestenosis after angioplasty,
(2E, Z) - 3- (4- enlignypitstate Ryperpkuzdal, ekidndy Faillrenedysed byasschertial ved
i n ani sol erd 4nd By ABdWiRakish MRS hyberedfsffh.M of 80% Herr]Sqlerr]

wer e cautiously added “The 2- hase n xture was vigorously 30 stirred at

roomtenperatyure fo hen ureqg onto oduct was
ext ractgg Wi t Lrﬁ' ®nEPR ee’%(?c(?hf’g {" °$W8 £8s o??jhr}ﬂe sBﬂ‘&%e"rﬁ/\g@edg?g Wding
(Na[err] SO et®FF8:filtered and concentrated t he resi due was taken up in
ether and extracted with 2N sodi um hydrOX| de solution, and the ether
phase was I Reesegeor-Himiidg stkdddsne phase was adjusted to pH 2 with 2N
HC1l, and the product

Cloned human ET, receptor-expressing CHO cells and guinea pig

cerebellar membranes with > 60% ETy receptors by comparison with

ETp receptors were employed for binding studies.

20
Membrane preparation

The ET, receptor-expressing CHO cells were grown in Fj;; medium
containing 10% fetal calf serum, 1% glutamine, 100 U/ml

25 penicillin and 0.2% streptomycin (Gibco BRL, Gaithersburg, MD,
USA). After 48 h, the cells were washed with PBS and incubated
with 0.05% trypsin-containing PBS for 5 min. Then neutralization
was carried out with Fj; medium, and the cells were collected by
centrifugation at 300 x g. To lyse the cells, the pellet was

30 briefly washed with lysis buffer (5 mM tris-HCl, pH 7.4 with 10%
glycerol) and then incubated at a 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.

35 :
Guinea pig cerebella were homogenized in a Potter-Elvejhem
homogenizer and obtained by differential centrifugation at
1,000 x g for 10 min and repeated centrifugation of the
supernatant at 20,000 x g for 10 min.

40
Binding assays

For the ET, and ETy receptor binding assay, the membranes were
suspended in an incubation buffer (50 mM tris-HCl, pH 7.4, with
45 5 mM MnCl,, 40 pg/ml bacitracin and 0.2% BSA) at a concentration
of 50 ug of protein per assay mixture and incubated in the
presence and absence of test substance with 25 pM 125I-ET; (ETa



0050/4616 . : :
was extracted Wlo{h etgyl acetate. The organi c phase was then dried

(Na[err]SOerr]), filtered and concentrated, and the solid residue was
stirred with heptane. The product was fjltered off with suction and
dried. 6.8 g of a white powder /%i ined. 40 Melting point: 136-139C
Exanpl e 10 TFeeRROE) assevBu%t( 25nél‘lh yR%e (FETp peerantorc ageay) at5 258C i Thef
but yl I it hi unh¢nEpPeeifiic bimlivg wahedetrarminedewithicd-7 M BTapwhSeert @lamin,
sol ution of the-fivee( dndebdund padiyl)gmd weoeCs@sdrthted bP. Liltrat@oAnol ) in

100 m of absiddde® &FBag1ast0 EbedNfi it s (WhatfIDOEAGIERG) on a skatron .

56 m Xtu Cod S Ii 31':r tQ'Bnr Ofigrte re f th% Pllt We
e Sﬁﬁ % " faag EusgdBiveln (o

ﬁli?L?Qy'mS“s%’%te E e, bigton, BH 7-AnLeh el b @A |

saturated N 1°§GF&Y+E¥1 C°ﬂt4€°6?@a‘?ﬂ cthehddtersamnss gpaptifipdbuping he

aqueous phasRackerdeR2pOtediguid scintillaticomtedunteand t hen the conbi ned
organi c extracts were dried (Na[err]Sderr]), filtered and concentr at ed.

The resi dye fuhbtdofhl VB vitrehh8sEy Qﬂfﬂﬁe@o.@r‘séd:ldh(iﬁ?g?&r endothelin
(CHerr]d [eﬁtéc]elﬁl}{gg—i(guélbg%p _r«gs%{:#‘%g’(l 1 g of The required product
(34% . 10 Melti por nt f—g[err S trred in hept ane) Exanmpl e 11
This assay system is a functional, cell-based assay for
endothelin receptors. Certain cells show, when they are
15 stimulated with endothelin 1 (ET1l), an increase in the
intracellular calcium concentration. This increase can be

measured in intact cells which have been loaded with
calcium-sensitive dyes.

20 1-Fibroblasts which were isolated from rats and in which an
endogenous endothelin receptor of the A subtype had been detected
were loaded with the fluorescent dye Fura 2-an as follows: after
tripysinization, the cells were resuspended in buffer A (120 mM
NaCl, 5 mM RKC1, 1.5 mM MgCl,, 1 mM CaCl,, 25 mM HEPES, 10 mM

25 Glucose, pH 7.4) to a density of 2 x 106/ml and incubated with
Fura-2-am (2 pM), Pluronic F-127 (0.04%) and DMSO (0.2%) at 37°C
in the dark for 30 min. The cells were then washed twice with
buffer A and resuspended at 2 x 106/ml.

30 The fluorescence signal from 2 x 105 cells per ml with
Ex/Em 380/510 was recorded continuously at 30°C. The test
substances and, after an incubation time of 3 min, ET1 were added
to the cells. The maximum change in the fluorescence was
determined over 30 min. The response of the cells to ET1 without
35 previous addition of a test substance served as control and was
set equal to 100%.

In vivo testing of ET antagonists

40 Male SD rats weighting 250 - 300 g were anesthetized with
amobarbital, artificially ventilated, vagotomized and pithed. The
carotid artery and the jugular vein were catheterized.

Intravenous administration of 1 pg/kg ET1 to control animals leads
45 to a distinct rise in blood pressure which persists for a lengthy
period.



0/46160 -
Met hyl 3, 3- Bl s?4’rretf10xyphenyl)hexanoate 15 Anisole (6.6 g, 61 mmol) was

di ssolved in 200 m of di chl oroet hane and, at O[err]C, alum num
trichloride (12,3 g, 92 nmmol) was aqdded in portions and subsequently,
while stirring, nethyl (2E, 2) - 3-(4- hoxyphenyl ) - xenoat e g

nol ) was adBRRl testirepapwnds vas [eiel iiddertRe uk o wdd E‘%?‘F?’eo‘“&? f‘%rr] C
for 2 h and té¢st apdmalsrHom 3Onpinabefaref EL12administratiopr g detREmiRet ur e
was pour ethé IETS-antagomisticaptopat t e, etthel 1icrddser ihCblaerd Jpreanure hin
conbi ned Ohd st ARBREEs WRIsC cHmBaRsl With €R4tIral eleNabhtisdl Whnlimland

dried oy¥er NgSO4 The residue remai ning after concentration was purified
by chromato I hept ane/ 7. 5% et hyl acetate). 25 This
resulted i ng%mgpl’%] 3‘%1"%? Fé??%ss&e& 1n Jecrer] H NVR ( CDC [err])

[err]: 0.9 (m 3H), 11and22(eachm 2H) 3.08 s, 2H), 3.4 (s, 3H)
(s, 6H), 6. mm(prlnglpéacmf mhMHpspmmprlsggam ginidb g:.on of the sudden

3, 3- Bi s(4- nehéuxty peant lmaxiaeowhiahi ik causkHt bylendothelin, probably due

3, 3- bi 5(416‘32@%@%%@&{3.&?)@1%Eec6§m?a@ végsgléﬁmﬂi‘) pPasreatndiit’ Qdyged into

20 m of d|o e gM xture was
boil ed for ut gﬁ%% ﬁ 3§ sugse Sraye anEGQ tﬂer ggd washed
with ethyl e euslﬁﬂméf\/\%fﬁtﬁ(ngd% ec?ﬁng3vmth_
di | ute HC re%%ﬂ‘rﬁ%ﬁ"’e‘ﬁ o f"—ﬁee?h’y‘!‘a]ébé’tl’a'bén afevoP4BaIERS phase was t hen
washed with saturated NaC solution, dried over MgSO4 and concentr at ed.
Chr omat oguBphlye dletdialli éﬂd@ﬁ{e](i@-iﬂeddssélli[sebh]eém hiane@acB%adkkd orcaubialll i n -
4.1 g of a pgt 1Zgavehlfl animn Ol T 480 test shibsbicd GaClahtinisdtede r]: 0.9 (m
3H), hl 1 Z“d R radeBGH 124")19, gsuglﬂ'y (R113tka Sefd S mbh)py &1 and 7.1
(each m H)erE)&)thelJ.n- 1£g£éil%n which was lethal in the reference group.
With other modes of administration, the times before
20 administration are longer, where appropriate up to several hours.

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

25
Functional test for endothelin receptor antagonists on vessels

Segments of rabbit aorta with an initial tension of 2 g and a
relaxation time of 1 h in Krebs-Henseleit solution at 37°C and at

30 a pH of from 7.3 to 7.4 are initially induced to contract with K*.
After washing out, an endothelin dose-effect plot is constructed
up to the maximum.

Potential endothelin antagonists are administered to other

35 preparations of the same vessel 15 min before starting the
endothelin dose-effect plot. The effects of endothelin are
calculated as a ¥ of the K+ contraction. Effective endothelin
antagonists result in a shift in the endothelin dose-effect plot
to the right.

40
The compounds according to the invention can be administered
orally or parenterally (subcutaneously, intravenously,
intramuscularly, intraperitoneally) in a conventional way.
Administration can also take place with vapors or sprays through

45 the nasopharyngeal space.
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45 The foll owm ng conmpounds were prepared as in Exanple 5.

0050/ 46160 57
g§§,fééS,3-DEphen¥kEZ-(negg%I-ﬁt-nafhtrygébutanoic acid Mel ting point:
- err - . . err .y .

(2R 9) - g 3- }I)Fﬂﬁe‘?ﬂﬁq ’-\/ESP?B“’S- &Wﬁy%ﬁ%ﬂz‘iﬂ%ﬁt‘%o‘?‘bﬂ Feight ofES ng point:

141- 143[ er r | Batiempgngson3tiye mgder pf) administration. As a rule, the daily

(2R, S) - 3, 3- Ddpsemfl -ageht' iHeatrutoRy 5350 megtkgx pliebady Meighnoon dithlaci d

Mel ting poi nkamilfistk@@ibn andABboME: 046614 Mgkgl bf body weight on

(2R, 9) - 3, 35BpatdntBlaNonunIe W atdohd’ - benzyl oxy- 3- net hoxybenzyl ) - 15

but anoic acid Melting point: 137-140[err]C FAB- M5: 526 (Merr])
The novel compounds can be used in conventional solid or liquid
pharmaceutical forms, eg. as uncoated or (film-)coated tablets,
capsules, powders, granules, suppositories, solutions, ointments,

10 creams or sprays. These are produced in a conventional way. The
agents can for this purpose be processed with conventional
pharmaceutical aids such as tablet binders, bulking agents,
preservatives, tablet disintegrants, flow regulators,-
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
15 release-slowing agents, antioxidants and/or propellant gases (cf.

H. Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag,
Stuttgart, 1991). The administration forms obtained in this way
normally contain from 0.1 to 90% by weight of the agent.

20 Synthetic Examples

Example 1 _
3,3-Bis(4-methoxyphenyl)butanoic acid

25 a) Ethyl (2E,Z)-3-(4-methoxyphenyl)-2-butenocate (6.6 g, 30 mmol)
were dissolved. in anisole (4.9 g, 45 mmol) at 0°C, and 50 ml
of 80% H;S0, were cautiously added. The 2-phase mixture was
vigorously stirred at room temperature for 20 h and then
poured onto ice, and the product was extracted with ethyl

30 acetate. The organic phase was dried (Na;SO4), filtered and
concentrated, the residue was taken up with ether and
extracted with 2N sodium hydroxide solution, and the ether
phase was discarded. The alkaline phase was adjusted to pH 2
with 2N HCl, and the product was extracted with ethyl

35 acetate. The organic phase was then dried (Na,S0O,), filtered
and concentrated, and the solid residue was stirred with
diisopropyl ether. The product was filtered off with suction
and dried. 5.1 g of a white powder (56%) remained.

Melting point: 161-164°C

40
Further working up of the mother liquor was possible,
resulting in a further 1.1 g (12%) of the acid.

45



(2R, 9)-3,3-Di &Oﬂﬁslzs (4' - hydroxy-3' - met hoxybenzyl ) but anoic acid 20 Melting
point: 153-155[err]C FAB- M5: 376 (Merr])

(2R, S) - 3, 3- Bi s(4- et hoxyphenyl ) - 2- (4' h¥groxy 3- met hoxybenzyl ) - but anoi c
acid 25 Melting point: 157-160[err] AB-MS: 436 (Merr])

(2R, S) - 3, 3- Bihesaaid rﬁﬁwié-sﬁebﬁyﬂﬂiﬂ@ﬁ?ﬁ) by %he follgwieg Rlternative:
benzyl ) butanoic acid 30 Melting point: 150-152[err] C FAB- V5. 446
(Merr]) H)2Rat) 03¢ 3-33 &(]_4oBEiWQBSh)m&3]()ﬁ%bé|m:?xed’laiﬁ.lﬁhhy.’s )niltoEnoi ¢
acid 35 Melting pehpi: aé&?oa%@%% 358 mmbAR, M350 440 oMy 6% rﬁz)so _

(2R S) -3, 3-Bi s(4fgg S Eﬁ_z "9’4“{’% f%tgﬂﬁé ge%%;%ﬁr& wag acid 40

Mel t t )
(3R S 237 Bi 5( 4 VAGPRRUSLY SHITROR i 0P 5 urg f@FpTAy- The mixture

benzyl ) but anoi c é@ﬁthQPPRQQFeﬁg°BEQrﬁ°e B59- !Gﬂkqg up Eppthig: ag7 gnder ek3)))
The residue was recrystallized from diisopropyl ether. 15.3 g

(35%) of white solid remained.
10
¢) Similar to the preparation of 3,3-diphenylbutanoic acid
(Examples 3, 4)

Example 2

15
(2R,S)-3,3-Bis-(4-methoxyphenyl)-2-(3’,4’'-methylenedioxybenzyl)-
butanoic acid

Butyllithium (13.8 ml, 22 mmol, 1.6M in hexane) was added to a
20 solution of diisopropylamine (3.1 ml, 22 mmol) in 50 ml of dry
tetrahydrofuran under nitrogen at -10°c, the mixture was stirred
at -10°C for 5 min and then, at 0°C,
3,3-bis (4-methoxyphenyl)butanoic acid (3.0 g, 10 mmol) in 15 ml
of absolute THF was added dropwise. After the addition was
- 25 complete, the mixture was stirred at room temperature for 1 h,
cooled to -20°C and, after addition of piperonyl bromide (2.6 g,
12 mmol) in 10 ml of THF, stirred at room temperature for 72 h.
The mixture was then quenched with saturated NH4Cl solution, the
organic phase was separated off and the aqueous was extracted
30 with ethyl acetate. The combined organic extracts were dried
(NaS0O,4), filtered and concentrated in a rotary evaporator. The
brown residue was chromatographed on silica gel (methanol/CH)Cl,
1:19), resulting in 1.3 g (30%) of product as a white foam.
Melting point: 137-140°C (from diisopropyl ether)
35
Example 3
Ethyl 3,3-diphenylbutanoate

At 0°C, 65 g of AlCl; (487 mmol) were suspended in 500 ml of

40 benzene, and 61.7 g of ethyl (2E,Z)-3-phenyl-2-butencate were
slowly added. The dark red solution was stirred at room
temperature for 20 h and then poured into a mixture of ice and
concentrated HCl. The organic phase was separated off, and the
aqueous was extracted with ethyl acetate. The combined organic

45 phases were extracted with NaOH and then dried (Na;SO,;), filtered
and concentrated (66.8 g of dark brown oil).
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(2R, S) - 3, 3- Bi s(4- et hoxyphenyl)-2-(3', 4" -di net hoxybenzyl ) but anoi c aci d
Mel ting point: 148-150[err]C FAB—I\/B 450 (I\/[err]) 5

¢ 2R, S) - 3, 3- Bi s(4- nmet hoxyphenyl) é hox - met hyl ene-

di oxybenzyl ) perk &Gﬁcthﬁ cPll "WEPt h@tﬂd-leﬁ‘tr ri%‘BitPA‘ﬂ[ éfr %@}3 9 eApPRRductyg
(Merr]) 10 as a colorless oil.

(2R, S) - 3, 3- Bi s(4- met hoxyphenyl ) - 2- (5- met hoxy- 3", 4' - net hyl ene-

di oxybenzyl )Q*gn@‘ﬂg Q acid Mel ting point: 134- 136[ err]C FAB- V5. 464

(N[err]) 1 -
(2R 9) - ? ?’u Dl)ﬂhegy%gutano ofc}g 4' - met hyl enedi oxybenzyl ) - but anoi ¢

acid I\/EI t| ng point: 135-138 FAB- V5. 464 (Merr
(2R S)-3, 3- B‘Fs%ég At BERY D hbriridi Ee{'Blb‘ii‘-ané’PFr?I eHed Nhén‘i?‘l'ﬂ dissoleed anoj ¢ -
acid Mel t img@3Qailnof didxamng)| 86ril ®f 1M-KBHNMBrel@@den) eand jth@gomixture
was stirred at 60-70°C for 6 h.
10
The dioxane was then stripped off in a rotary evaporator, and the
aqueous residue was diluted with water and extracted with diethyl
ether. The aqueous phase was then adjusted to pH 1 and extracted
with ethyl acetate. The organic phase was dried (Na;SO4), filtered
15 and concentrated. The solid residue was stirred with heptane,
resulting in 2.35 g of a white powder (55%). The mother liquor
was not purified further.

Example 5
20 (2R,S)-3,3-Diphenyl-2-(3’,4’'-methylenedioxybenzyl)butanoic acid

15 ml of butyllithium (24 mmol, 1.6M in hexane) were added
dropwise to a solution of 3,3—dipheny1butanoic acid (2,4 g,
10 mmol) in 40 ml of absolute THF at -20 °c, and the mixture was.

25 then stirred at from -10 to -20°C for 1 h. Then piperonyl chloride
(2,2 g, 13 mmol) in 10 ml of THF was added, and the mixture was
stirred at room temperature for 16 h and then quenched with
saturated NH4,Cl solution. The organic phase was separated off, the
aqueous phase was extracted with ethyl acetate, and then the

30 combined organic extracts were dried (NazSO4)., filtered and
concentrated. The residue was chromatographed on silica gel
(CH2Cl,/MeOH 19:1), resultlng in 2.4 g of the reqired product
(65%).

35 The acid was dissolved in CH;Cl, and shaken with saturated sodium
carbonate solution. The organic (!) phase was separated off,
dried (NayS04), filtered and concentrated. 2.5 g of sodium salt of
the acid were obtained.

Melting point: 308-310°C (decomposition)

40 3

Example 6

3,3-Bis(4-methoxy-3-methylphenyl)butanoic acid

Preparation took place as in Example 1lb. However, in this case,
45 mainly the corresponding ethyl ester was isolated so that

subsequent hydrolysis was necessary (as in Example 4).

Melting point: 121-124°C



(2R S)-3, 3-BI g?ﬁ’“%ﬁoxyphenyl )-2-(3"', 4" -ethyl enedi oxybenzyl) - but anoi c

aci d: Melting point: 161-163[err] C FAB- V5. 448 (Merr]) 30
(2R, ) - 3, 3- Bi s(4- met hoxyphenyl ) -2- (3", A; nmet hyl enedi oxybenzyl) - hexanoi ¢
acid Melting point: 142-145[err]C (f Hm n- hept ane) 35

(2R S)-3, 3- BF%implmaﬂhoxyphenyl )-2-(3", 4" -ethyl enedi oxybenzyl) - hexanoi c
aci d Mel t (2%, %mB-BLSMMOMFM%WGnﬂ IH 224 (13y |, 4+ ethylenedioxy—
(2R, 9) - 3, 3- BbenAyIyuhangpdiedydd - 2- (3', 4' - net hyl enedi oxy-5'- 40

met hoxybenzyl ) hexanoi ¢ acid Mel ti ng poi nt: 180-182[err]C (from

n hept ane/ £ Ara ﬁrglmj-lar o Ex /46160
for tﬁéﬂmg 3%;%3 ml o dllS lg)ruorb% g%(zea l?xa:[’g) seml o%obt}tgylvﬁ.rt%iﬁmhe(:ked

(23 mmol, 1.5 M in hexane), 3.28 g of

3,3-bis(4-methoxy-3-methylphenyl)butanoic acid (10 mmol), 2.19 g

of piperonyl chloride (13 mmol) afford 4.1 g of crude product.
10 Chromatography on silica gel (CH;Cl,;/MeOH 19:1) afforded 1.6 g of

product (35%) '

Melting point: 152-153°C

Example 8
15 (2R,S)-3,3-Diphenyl-2-(3’,4’'-dimethoxybenzyl)butanoic acid

Preparation took place as in Example 5. 2.4 g of

3,3-diphenylbutancic acid (10 mmol), 15.6 ml of butyllithium

(23 mmol, 1.5 M in hexane), 2.2 g of 3,4-dimethoxybenzyl chloride
20 (13 mmol) afforded 3.8 g of crude product.

Purification on silica gel (heptane/ethyl acetate 1:1) 2.1 g of

product (54%)

Melting point: 141-143°C

25 Example 9
3,3-Bis(4-methoxyphenyl)pentanoic acid
Ethyl (2E,Z)-3-(4-methoxyphenyl)-2-pentenoate (7.0 g, 30 mmol)
was. dissolved in. anisole (4.9 g, 45 mmol) at 0°C, and 50 ml of 80%
H2S0, were cautiously added. The 2-phase mixture was vigorously

30 stirred at room temperature for 30 h and then poured onto ice,
and the product was extracted with methylene chloride. The
organic phase was dried (Na;S04;), filtered and concentrated, the
residue was taken up in ether and extracted with 2N sodium
hydroxide solution, and the ether phase was discarded. The-

35 alkaline phase was adjusted to pH 2 with 2N HCl, and the product
was extracted with ethyl acetate. The organic phase was then
dried (Na,SO,), filtered and concentrated, and the solid residue
was stirred with heptane. The product was filtered off with
suction and dried. 6.8 g of a white powder (72%) remained.

40 Melting point: 136-139°C '

Example 10
(2R, S)-3,3-Bis(4-methoxyphenyl)pentanoic acid

45 29 ml of butyllithium (46 mmol, 1.6 M in hexane) were added
dropwise to a solution of 3,3-bis(4-methoxyphenyl)pentanoic acid
(6.2 g, 20 mmol) in 100 ml of absolute THF at -20°C, and the



endot helin re p{B a#%lnlty by the nethods descrlbed above. A 5 conpound

di scl osed in MD 94/ 02474 was used as conparison substance. The result is
reported in the foll ow ng Tabl e.

ET[err] ET[err] [err?6 420 nM
>, 6400 nM 1mixture was thep sijixped; st room ziaemperature foz[ ar p Then, at

38 nM 28GQ0¢} piperonyl chldxidenifes 2y, 24 mmol) in 10 ml of[':@}}rir was

6 nM 130Gdabll, and the mixture was stirred at room temperature for 72 h

and then quenched with saturated NH4Cl solution. The organic phase
5 was separated off, the aqueous phase was extracted with ethyl
acetate, and then the combined organic extracts were dried
(Na;S04), filtered and concentrated. The residue (11.2 g) was
chromatographed on silica gel (CH;Cl,;/MeOH 24:1), resulting in
3.1 g of the required product (34%).
10 Melting point: 84-86°C (stirred in heptane)

Example 11
Methyl 3,3-Bis(4-methoxyphenyl)hexanoate

15 Anisole (6.6 g, 61 mmol) was dissolved in 200 ml of
dichloroethane and, at 0°C, aluminum trichloride (12,3 g, 92 mmol)
was added in portions and subsequently, while stirring, methyl
(2E,2)-3-(4-methoxyphenyl)-2-hexenoate (18 g, 61 mmol) was added
dropwise. The reaction mixture was stirred at 5°C for 2 h and then

20 at room temperature for 2 days. For workup, the mixture was
poured into ice-water and extracted with CHCl;, and the combined
organic phases were washed with saturated NaCl solution and dried
over MgSO;. The residue remaining after concentration was purified
by chromatography on silica gel (n-heptane/7.5% ethyl acetate).

25 This resulted in 5.2 g (25%) of a colorless oil. '
lH-NMR (CDCl3), ©&: 0.9 (m, 3H), 1.1 and 2.2 (each m, 2H), 3.08
(s, 2H), 3.4 (s, 3H) (s, 6H), 6.8 and 7.1 (each m, 4H) ppm.

Example 12
30 3,3-Bis(4-methoxyphenyl)hexanoic acid

Methyl 3,3-bis(4-methoxyphenyl)hexanoate (5.2 g, 15.2 mmol) was
introduced into 20 ml of dioxane, KOH (1.05 g, 18.2 mmol) was
added, and the mixture was boiled for about 1 h. It was
35 subsequently diluted with water and washed with ethyl acetate,
and the aqueous phase was then adjusted to pH 3 with dilute HCl
and extracted with ethyl acetate. The organic phase was then
washed with saturated NaCl solution, dried over MgsSO4 and
concentrated. Chromatography on silica gel (CHClz/methanol 3%)
40 resulted in 4.1 g of a pale yellowish oil (84%).
1H-NMR (CDCl3), O&: 0.9 (m, 3H), 1.1 und 2.2 (each m, 2H),
3.1 (s, 3H), 3.8 (s, 6H), 6.8 and 7.1 (each m, 4H) ppm.

Example 13
45

The following compounds were prepared as in Example 5.
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(1), 57
(2R,S)-3,3-Diphenyl-2- (methyl-2'-naphthyl)butan01c acid
Melting point: 163-166°C
FAB-MS: 380 (M%)

(2R, S)-3,3-Diphenyl-2-(3’,5’~dimethylbenzyl)butanoic acid
Melting point: 141-143°C
FAB-MS: 358 (M*)

(2R,S)-3, 3-D1phenyl -2~ (4'-benzyloxy-3'—methoxybenzyl)butan01c
acid

Melting point: 163-166°C

FAB-MS: 466 (M*)

(2R, S)-3,3-Bis (4-methoxyphenyl)-2-(4'-benzyloxy-3-methoxybenzyl)-
butanoic acid

Melting point: 137-140°C

FAB-MS: 526 (M%)

(2R,S)-3,3-Diphenyl-2- (4'-hydroxy-3’-methoxybenzyl)butan01c acid
Melting point: 153-155 °c
FAB-MS: 376 (M*%)

(2R, S)-3, 3~Bis (4-methoxyphenyl)-2~(4’-hydroxy-3-methoxybenzyl)-
butanoic acid

Melting point: 157-160°C

FAB-MS: 436 (M%)

(2R, 8)-3,3-Bis(4-methoxy-3-methylphenyl)-2~(3’,5’'-dimethyl-
benzyl)butanoic acid

Melting point: 150-152°C

FAB-MS: 446 (M*)

(2R,S)—3,3-Bis(4—methoxypheny1)-2—(methyl-z'-naphthyl)butanoic
acid

Melting point: 162-164°C

FAB-MS: 440 (M%)

(2R, S)-3,3-Bis (4-methoxyphenyl)-2-(3’,5’~dimethylbenzyl)butanoic
acid

Melting point: 125-128°C

FAB-MS: 418 (M%)

(2R, S)-3,3-Bis(4-methoxy-3-methylphenyl)-2-(3’,4’-dimethoxy-
benzyl)butanoic acid

Melting point: 155-157°C

FAB-MS: 478 (MY*)



10 where I%oesror/]“llssoa tetrazol e [sic], nitrile [sic], COOH or a radical

whi ch can be hydrolyzed to COCH, and the ot her substltuents have t he
following neanings: 15 R2 and R3 (vvhkgh can be |dent|cal or dlfferent)
phenyl or napht hyl which can be substi ed by one or

fol | owi ng r a@Ro8)s3, IrBisfdnmethexyphenwioret(3 hfdr‘ﬂk??tmxybe“zyab‘&?%lﬁyl
Cl- C4- hal oaldedld, Cl- C4-al koxy, d -C4-hal oal koxy, 20 phenoxy,

Cl- C4- al kyl hi1@ing"p&int Parsyisalc Cl- C4-al kyl ami no or
Cl- C4-di al kyg P%mugo 486 (M+) phenyl or naphthyl which are connected
t oget her i ortho positions by a direct |inkage, a nethyl ene,

et hyl ene o et henyl ene grou a en. or fur R4

phe%yl or na I"3 ﬁﬂ"ﬂ%}l(l‘le 38 ’{ﬁﬁ}?é?@‘l) Q'Pg’(y etgf’ﬁﬁgjne%l g)%%p eny B

i ndanyl, i noﬂ;ﬂo;qybepgn);igﬁnta@emo Gnyl , furanyl, pyrimdi nyI

benzof ur anyIMelitingxpaidtyd ,1386141°C i sot h| azolyl, 1,3,4-t hi adi azol yl

2, 3-di hydrqum‘r_@lfsuramyl-m+) benzot hi enyl, quinolinyl, C3-C7-cycloalkyl,

thienyl, gpgazolyl, " ]Eh: iazol yl, each of which can be substitut edI by

one or nore e Ne . CYA

NOLerr]. &g, /SY3 d-é % Eﬁ)@%ﬁﬁ#ﬁi&l 2yf5-n%aéh%%9 4/ Q:iérthﬁ}!éﬁé’l(y

d - C4- hal oalwbeﬁyl) cid) . c4- al kyl thio, am no benzyl oxy,

Cl- C4- al ky| aMgXktdng POlntbrl%rléﬁ @i al kyl ami no, it being possible for the

al kyl FAmdiscals4t gt her to forma ring; R5 Cl1-C8-al kyl,

C3- C6- al kegyl , C3-C6-al kynyl or C3-C8-cycl oal kyl,
(2R,S)-3,3-Diphenyl-2-(5"-methoxy-3’,4’-methylenedioxybenzyl)-
butanoic acid
Melting point: 135-138°C
FAB-MS: 464 (M%)

20
(2R,S)—3,3-Bis(4—methoxyphenyl)-2-(3',4'—ethylenedioxybenzyl)-
pentanoic acid
Melting point: 168-170°C
FAB-MS: 462 (M%)
25
(2R,S)-3,3-Bis (4-methoxyphenyl)-2-(3",4'~ethylenedioxybenzyl)-
butanoic acid.
Melting point: 161-163°C
FAB-MS: 448 (M%)
30
(2R,S)-3,3- Bls(4-methoxyphenyl)-2 (3’,4’-methylenedioxybenzyl)-
hexanoic acid
Melting point: 142-145°C (from n-heptane)

35 (2R,S)—3,3-Bis(4-methoxypheny1)-2-(3',4'-ethylenedioxybenzyl)—
hexanoic acid
Melting point: 163-165°C (from n-heptane/diethyl ether)

(2R, S)-3,3-Bis (4-methoxyphenyl)-2-(3’,4'-methylenedioxy-5'—

40 methoxybenzyl)hexanoic acid
Melting point: 180-182°C (from n-heptane/diethyl ether)

45



20 It beior?gsop/o‘lsss]i%qe for each of these radicals to be

substituted one or nore tinmes by: hal ogen, C -C4-al koxy,

Cl- C4-al kylthio, d-C4-al kyl am no, di - Oﬁ C4- al kyl am no; phenyl ,
benzyl, 1-methyl napht hyl, 2-nethyl napht ? or 45 napht hyl , each of
whi ch can be Ex@gpietid ed by one or nore of the follow ng radicals:
hal ogen, cyano, hydroxyl, am no, 0050/ 46160

2 C - C4-miek ybmpéiinds priebargd h@Exanmples 2 @ abkyétdiahecked for their

di oxomet hyl engdothel i R rébieprost Bt 81k yl ByClhe methodd descifibed abdée. a 15
5 compound disclosed in WO 94/02474 was used as comparison
substance. The result is reported in the following Table.

.ETA ' ETp
10.
420 nM > 6400 nM
15
20
38 nM 2800 nM
25
6 nM 1300 nM
30
(Example 10) 0
35
40

45
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We claim:

A carboxylic acid derivative of the formula I

R2_ _~R!
R5— C— CH (I),

R T (CHp)n— RS

where Rl is a tetrazole [sic], nitrile [sic], COOH or a radical
which can be hydrolyzed to COOH, and the other substituents have
the following meanings:

R2 and R3 (which can be identical or different):

phenyl or naphthyl which can be substituted by one or more of
the following radicals: halogen, cyano, NO;, hydroxyl,
C;-C4—alkyl, C;—-Cs-haloalkyl, C;-Cs—alkoxy, C;—Cs—haloalkoxy,
phenoxy, C;-Cs—alkylthio, amino, benzyloxy, C;~C4—alkylamino
or C1—C4—dialleamino; or

phenyl or naphthyl which are connected together in the ortho
positions by a direct linkage, a methylene, ethylene or
ethenylene group, or an oxygen or sulfur atom;

R¢ phenyl or.naphthyl, methylenedioxyphenyl,
ethylenedioxyphenyl, indanyl, indolyl, pyridyl, benzopyranyl,
furanyl, pyrimidinyl, benzofuranyl, isooxazolyl,
isothiazolyl, 1,3,4-thiadiazolyl, 2,3-dihydrobenzofuranyl,
benzothienyl, quinolinyl, C3;-C;-cycloalkyl, thienyl, oxazolyl,
thiazolyl, each of which can be substituted by one or more of
the following radicals: halogen, cyano, hydroxyl, NO;,
C;—-Cs—alkyl, C;—-Cy-haloalkyl, C;-Cs—alkoxy, Ci—-Cs—haloalkoxy,
phenoxy, C;-C4—alkylthio, amino, benzyloxy, Ci-Cs~alkylamino
or C;—-Cs4~dialkylamino, it being possible for the alkyl
radicals together to form a ring;

RS (C;-Cg-alkyl, C3-Cg-alkenyl, C3-Cg-alkynyl or C3-Cg-cycloalkyl,
it being possible for each of these radicals to be
substituted one or more times by: halogen, C;-Cy-alkoxy,
C;-C4-alkylthio, C;~-Cys-alkylamino, di-C;-Cg-alkylamino;

phenyl, benzyl, l-methylnaphthyl, 2-methylnaphthyl or
naphthyl, each of which can be substituted by one or more of
the following radicals: halogen, cyano, hydroxyl, amino,
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n

T

C;~-Cs-alkyl, C;-Cs4~alkoxy, phenoxy, C;-Cs-alkylthio,
dioxomethylene [sic] or dioxoethylene [sic];

1-2-
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Novel carboxylic acid derivatives, their preparation and use

Abstract
5
Carboxylic acid derivatives of the formula I

RZ\ /Rl |
R5—C— CH | (1),

10 ;
R N(CHp)p— R

where R! is a tetrazole [sic], nitrile [sic], a group COOH or a
radical which can be hydrolyzed to COOH, and the other
15 substituents have the meaning explained in the description.
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