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Abstract: Dialkyl malonate esters reacted with P2S5/$8 in boiling xylene and with 2- 
mercaptobenzothiazole / ZnO as catalyst to yield 5-alkylthio-3H- 1,2-dithiole -3-thiones as major product~ 

Compounds derived from 3H-1,2-dithiole-3-thione are pseudoaromatic heterocycles 

known from many years. A great variety of alkyl and aryl derivatives have been synthesized 

and many of them find use in several areas. Oltipraz, ® (4-methyl-5-pyrazinyl-3H-1,2-dithiole-3- 

thione) has activity against the Schistosoma mansoni and has been long used. 1 It was also 

shown recently that it inhibits the replication of HIV viruses. 2 Other derivatives have been 

shown to have activity against many pathogenic agents) Another suggested use for this type 

of compound is in the protection of surfaces from acid corrosion, since they react readily with 

metal surfaces. 4 Compounds such as 5-alkylthio- and 4-tert-butyl-5-neopentyl-3H-1,2-dithiole-3- 

thione are used as engine oil additives 5. 

The best known method for the synthesis of this type of compound involves the reaction 

of 13-ketoesters with mixtures of P2Ss/Ss. Considering that diethyl malonate has the 13-dicarbonyl 

groups required for the reaction, we used it as substrate. Surprisingly, the product obtained 

was not the 5-ethoxy-substituted compound but the 5-thioethoxy compound 1. Compounds 1 

with R = ethyl, butyl or octyl, as well as that with R = ethyl and R' = benzyl were obtained 

in fair to modest yield (see Table), but no effort have been made so far to optimize the method. 

Alternative methods of synthesis of compounds 1 involve several steps using costly reagents 

and result in low overall yields, 6 or the heterocycle has to be pre-formed. 5" 

RS R' 

2137 



2138 

Table: Summary of 1 derivatives sinthesized 

Reac. 

1 

2 

3 

4 

R R, % yield Ref. mp 

CH3-CH2- H 67-68 °C 31 6 

CH3-(CHz)3- H 47-48 °C 32 New 7 

CH3-(CH2) 7- H 51-52 °C 28 New s 

CH3-CH2- C6I-I5-CH2 - 97-98 °C 12 News 

The derivatives with different alkyl groups were formed from the corresponding malonate 

diesters. Dibutyl and dioctyl ester were synthesized by transesterification ~° using ethyl malonate 

in the presence of an excess of the corresponding alcohol. The ethanol formed was distilled off 

during the reaction; the yield was more than 90 % in every case, and the NMR and IR spectra 

were in agreement with literature values. Diethyl 2- benzylmalonate was obtained by alkylation 

of the diethyl malonate enolate. ~1 

Based on literature data, we suggest that a likely mechanism for the formation of 

compounds 1 could be as described in eqs 1 and 2: fn'st the carbonyl groups of the ester are 

exchanged by 512 which~ under the reaction condition, rearrange to thioester 13 which exchange 

again their carbonyl oxygens to thiocarbonyls, and finally cyclize to give 1. Experimental work 

is in progress to check this hypothesis. We did not fmd in the literature an explanation regarding 

the function of the catalysts (mereaptbenzothiazol and ZnO) 

O S S O O 
RO--C--OI'R--~---OR P2S5. RO---L~--CHR'---~--OR ~ ~ RS--~--eHR'--~--SR (1) 

~ P2S5 ~ ~ P2S 5 ss a' 
RS--C-CHR'--C--SR ~ RS--Ct--CHI~-C--SR ~ S ~ S ~ S  (2) 

A typical reaction is as follows: P2S5 (3.485 g; 15.7 mmole), Ss (2.512 g; 0.0785 atom 

g) 2-mercaptobenzothiazol (MBT) (5.3 rag; 0.032 mmole) and ZnO (1.3 rag; 0.036 mmole) were 

placed in a three necked round bottomed flask and xylene (40 mL) was added. The mixture was 

boiled under N2 stream and ethyl malonate (2.512 g; 15.7 mmole) dissolved in xylene (25 mL) 

was added dropwise for about 30 min and then the boiling was kept for 1.5 hours. The reaction 
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mixture changed its color from light yellow to dark brown. The reaction mixture was filtered 

and the solvent was evaporated. The crude solid residue was purified by column 

chromatography on silica gel (70-230 mesh) using benzene-hexane (50:50 v/v) as eluent to give 

5-ethylthio-3H-1,2-dithiole-3-thione (0.944 g; 31%) mp 67-68 °C (lit. 6 68-68.5°C), IR(KBr): 

3050, 2970, 2920, 1455, 1315, 1174, 1040, 910, 658 and 554 cm -1 (lit. 6 3050, 2965, 2925, 2854, 

1450, 1317, 1174, 1053, 911 cm-1); NMR 1H (CDC13): 8 1.46 ppm (t, 7.4 Hz., 3H), 3.15 ppm 

(c, 7.4 Hz, 2H) and 7.00 ppm (s, 1H). [lit. 6 8 1.47 (t, 7.4 Hz., 3H), 3.15 (c, 7.4 Hz, 2H) and 

7.00 (s, 1H)]. NMR 13C (CDC13): 14.03, 30.09, 135.22, 174.35 and 212.77 ppm (lit. 6 13.98, 

30.04, 135.09, 174.37 and 212.63 ppm). MS: NF 194, 165 (M + - 29, loss of CH3-CH2+), 161 

(M+-33, loss of SH+), 130 (M+-64, loss of $2+), 129 (M+-65, loss of S:H+); UV-visible: 

(isooctane) gm,x 422 nm (log e 3.86), 319 nm (log e 4.11), 255 nm (log c 3.92), 243 nm (log 

3.84, shoulder). 

It should be noted that the same reaction in the absence of ZnO and MBT yield about 

half the amount of products. Similar results were observed by Voronkov et. alj4 for related 

reactions. 
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