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A process for preparing endothelin receptor antagonists of the 
sulf anyl type 

5 The present invention relates to a novel process for preparing 
carboxylic acid derivatives of the general formula I 

10 

where 
15 

I I 

is hydroxyl, alkoxy, sulfonamidyl, amino, 

is alkyl, aryl or hetaryl, optionally substituted, 

are identical to or different from one another and 
are alkyl or aryl, optionally substituted. 

Substances of the general formula I are disclosed in WO 94/25442, 
WO 95/26716 and WO 96/11914. These substances have in some cases 

25 a herbicidal effect and sometimes also affinity for endothelin 
receptors. 

These substances are prepared by nucleophilic substitution of a 
leaving group in the a position of the corresponding carboxylic 

30 acid derivative by a thiol. 

However, this mode of preparation is unsatisfactory in terms of 
the yield. 

35 it is an object of the present invention to provide alternative 
processes for preparing carboxylic acid derivatives of the 
general formula I. 

Seebach et al. (Journal Am. Soc 105, 1983, pp. 5390) describe the 
40 following reaction which makes it possible to introduce a 

thioether in 81% [lacuna] into the a position of a lactone. 

45 
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The invention relates to a process for preparing carboxylic acid 
derivatives of the general formula I 

I ' 

20 where 

Rl [sic} 

R2 [sic] 
25 

is hydroxyl, alkoxy, sulfonamidyl, amino, 

is alkyl, aryl or hetaryl, optionally substituted, 

are identical to or different from one another and 
are alkyl or aryl, optionally substituted, 

by nucleophilic reaction of a carboxylic acid derivative of the 
30 formula II with a sulfide of the formula III 

35 

40 

+ 

II 

where 

R2 
/ x-s 

III 

R6 is alkyl or aryl, optionally substituted. 

45 The carboxylic acid derivatives of the formula II are disclosed 
in WO 97/09294 or can be prepared from known precursors. 
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The preparation of the sulfides III is disclosed in, for example, 

Heckel et al., Helv. Chim. Acta 69, 1986; Harpp et al. J. Org. 

Chem. 35, 1970, 3259, and normally takes place by oxidizing the 

corresponding thiols, for example with iodine. The sulfides III 

5 preferably employed are symmetrical diaryl disulfides and 

dihetaryl disulfides. 

Good results can be obtained when suitably strong bases are 

employed for deprotonating the ester or the acid in the a 

10 position, such as, for example, LDA or NaH, in a solvent suitable 

for this type of reaction, such as THF, dioxane or ether. 

The base is normally employed in a molar excess based on the 

carboxylic acid derivatives II, and preferably 2 mol of base are 

15 employed per mole of II. 

If further acidic protons are present in II, correspondingly more 

base must be employed. 

20 The diaryl disulfide component is generally employed in 1 - 10, 

preferably 1 - 3, equivalents. 

The reaction can be carried out in a temperature range between 

-80°C and up to +100°C, preferably at -78°C to room temperature. 

25 Reaction temperatures outside this range result in no particular 

advantages for the yield. 

Example 1 

30 General method 

12 ml of a 1.5 M lithtium (sic] diisopropylamide solution (if 

further acidic protons are present in the molecule, the number of 

base equivalents must be increased correspondingly) were added to 

35 a solution of 9 nunol of a carboxylic acid derivative of the 

formula II, dissolved in 15 ml of THF, at -78°C. The solution was 

warmed to -30°C and then stirred for one hour. It was subsequently 

cooled to -78°C again, and 9 nunol of a. diaryl disulfide dissolved 

in 10 ml of THF were added. The solution was warmed to room 

40 temperature and stirred for 16 hours. Subsequently a phosphate 

buffer (pH= 7.0) was added and the THF was distilled out in 

vacuo. The residue was taken up in water/ethyl acetate, and the 

aqueous phase was extracted with ethyl acetate. The collected 

organic phases were washed with 10% NaOH solution and, after 

45 drying, the solvent was distilled off. The oily residue was 
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purified by flash chromatography, and the product was isolated as 
a pale yellow solid. 

Example 2 
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12 ml of a 1.5 M lithtium [sic] diisopropylamide solution were 
added to a solution of 2.95 g (9 mmol) of the methyl ester of the 

20 formula IV, dissolved in 15 ml of THF, at -78°C. The solution was 
warmed to -30°C and then stirred for one hour. It was subsequently 
cooled to -78°C again, and 3 g (9 mmol) of 
di(2-(4,6-dimethoxypyrimidyl)) [sic} disulfide (V) dissolved in 
10 ml of THF were added. The solution was warmed to room 

25 temperature and stirred for 16 hours. Subsequently a phosphate 
buffer pH= 7.0 was added and the THF was distilled off in vacuo. 
The residue was taken up in water/ethyl acetate and the aqueous 
phase was extracted with ethyl acetate. The collected organic 
phases were washed with 10% NaOH solution and, after drying, the 

30 solvent was distilled off. The oily residue was purified by flash 
chromatography, and 3 g (about 66%) of the product VI were 
isolated as a pale yellow solid. 

35 
Further examples prepared by the general method: 

3) Methyl 3,3-diphenyl-2-(4,6-dimethoxypyrimidine-2-
sulfanyl)propionate 

4) Methyl 3,3-diphenyl-2-{4,6-dimethoxypyrimidine-2-
40 sulfanyl)butanoate 

S) Methyl 3,3-di(4-methoxyphenyl)-2-(4,6-dimethoxypyrimidine-2-
sulfanyl)pentanoate 

45 6) Methyl 3,3-di(4-methoxyphenyl)-2-{4,6-dimethylpyrimidine-2-
sulfanyl)pentanoate 
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7) Methyl 3,3-di(4-methoxyphenyl)-2-(4,6-dimethoxypyrimidine-2-

sulfanyl)butanoate 

8) Methyl 3,3-diphenyl-2-(4-methoxy-6-methylpyrimidine-2-
5 sulfanyl)butanoate 

9) Methyl 3,3-diphenyl-2-(4,6-dimethylpyrimidine-2-
sulfanyl)butanoate 

10 10) Methyl 3,3-di(4-methoxyphenyl)-2-(benzo-1,3-dioxol-5-
ylsulfanyl)pentanoate 

15 

20 

25 

30 

35 

40 

45 

11) Methyl 3,3-diphenyl-2-(benzo-1,3-dioxol-5-
ylsulfanyl)butanoate 
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We claim: 

1. A process for preparing carboxylic acid derivatives of the 

5 general formula I 

10 

15 

20 

25 

30 

35 

where 

Rl [sic) 

R2 [sic) 

I I 

is hydroxyl, alkoxy, sulfonamidyl, amino, 

is alkyl, aryl or hetaryl, optionally 
substituted, 

are identical to or different from one another 
and are alkyl or aryl, optionally substituted, 

by nucleophilic reaction of a carboxylic acid derivative of 
the formula II with a sulfide of the formula III 

II 

where 

x 

+ 
R2 

/ x-s 

III 

R6 is alkyl or aryl, optionally substituted. 

2. A process as claimed in claim 1, wherein the carboxylic acid 

40 derivative of the formula II is deprotonated with a base in 
an inert solvent. 

3. A process as claimed in claim 1 2, wherein the disulfide 
III is employed in an amount of 1 - 10 equivalents based on 

45 II. 
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4. A process as claimed in claim 1 - 3, wherein the reaction is 

carried out at a temperature from -100 to +100°c. 

s. A process as claimed in claim 1 - 4, wherein a disulfide of 

5 the formula R2-s-S-R2 is employed as sulfide III. 
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