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ISOLATION OF UNSYMMETRICAL DISULPHIDES AND TRISULPHIDES AS BY-PRODUCTS
IN THE COURSE OF ELECTROCHEMICAL REDUCTION OF DITHIOLE~THIONES.
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Abstract — Unsymmetrical disulphides and trisulphides were obtained
after electrochemical reduction of 1,2-dithiole-3-thiones in N,N di-
methylformamide as by-products in addition to the major symmetrical
disulphide.

In a previous paper1, we reported the electrochemical reduction of 1,2-dithiole-3-thiones
(1, 2, 3) in N,N-dimethyformamide. These compounds underwent a reversible 1-electron addition
affording thiyl anion radicals. These latters were subsequently converted into ring-fused
thiyl radicals which dimerized. Controlled potential electrolysis afforded a convenient route
to the symmetrical disulphides (4, 7, 10) which were obtained in good yield.

However, relatively little attention has been given to the by-products due to the difficul-
ties appearing during the course of isolation i.e., especially, chromatographic analyses.

The results we report show that use of preparative TLC1 followed by reversed phase TLC
(acetonitrile) permitted separation of compounds 5, 8, 11 and 6, 9, 12 as the unsymmetrical

disulphides and the corresponding trisulphides (table).
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The unsymmetrical disulphide electrochemically obtained3 and the one isolated after reac-
tion with thiolate ions2 exhibit similar structural data (1H N.M.R., mass and U.V.-visible
spectra). Therefore, we are almost undoubtedly dealing with the same kind of product.

The use of MS-MS spectrometry3 as an additional technique enabled us to establish the
structure of compounds 6, 9 and 12. In support, a strong tendency was observed for the unsym-
metrical disulphide and for the trisulphide to generate the corresponding symmetrical disul-
phide. Similar results were previously reported in the 1iterature4.

Although these by-products were obtained in relatively poor yield, their isolation is moti-
vated by two reasons:

- Whereas the preparation of symmetrical trisulphides is straightforward and well documen-—
ted5_7, the synthesis of unsymmetrical trisulphides is more complexé’s. Furthermore, few tri-
sulphides have been electrochemically isolated as yetg.

- The presence of unsymmetrical disulphides and trisulphides are in agreement with the
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occurrence of radical type reactions as established in the reaction pathway given in ref. 1.

Table: Products and yield of controlled potential electrolysis.

Starting material Products yield %

5 4 55

1 R&= 2-pyridyl 5 15
R'= CH, 6 i5

s 7 65

2: R4= 2-pyridyl 8 5
R'= COOCZH5 9 10

5 10 55

3: R4= 2-pyrazinyl 11 5
R'= CH, 12 10
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