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REDUCTIVE CLEAVAGE OF S-S BOND IN DIPHENYL DISULFIDE
BY SAMARIUM DIIODIDE: A NOVEL METHOD FOR

THE SYNTHESIS OF THIOLESTERS

Xueshun Jia, Yongmin Zhang* and Xunjun Zhou

Department of Chemistry, Hangzhou University,
Hangzhou 310028 P.R. China

ABSTRACT: Diphenyl disulfide is reduced by samarium
diiodide to yield samarium phenylthiolate. This new
thiolate anion species mildly reacts with acyl chlori-

des to give thiolesters in good yields.

As a result of the increasing interest in the uti-

1-3

lity of thiolesters in organic synthesis , many new

methods have been developed for the preparation of

thiolesters in recent years4'11, for example, the

*To whom correspondence should be addressed.
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reaction between sodium thiobenzoate and arenediazo-
nium tetrafluoroborates6, treatment of nitrosoamides
or nitroamides with mercaptans in the presence of

sodium hydrides, the cobalt carbonyl catalyzed carbon-

2 and the cobalt chloride cataly-

sed coupling of thiols and anhydridesll.

ylation of mercaptans

Here we wish to report that samarium diiodide
(SmIz), a powerful one electron transfer reductant12‘§
reduces diphenyl disulfide to samarium phenylthiolate
at room temperature under nitrogen atmosphere. This
new thiolate anion species mildly reacts with acyl

chlorides to give thiolesters in good yields under

neutral condition{Scheme).
Scheme

RCOC1
Ph-5~-5-Ph + 23m12 —-—-——->2PhSSmI2 ~——— R-CO0-5-Ph
THF

We have discovered that when a solution of diphe-
nyl disulfide in THF was added to a deep blue solution
of SmI, in THF, the deep blue colour of the solution
gradually turned into brown with 1h, which showed that
the S-5 bond had been reductively cleaved by SmI, and
that the samarium phenylthiolate(PhSSmIz) had been
generated, and the subsequent acylation with acyl

chlorides gave thiolesters in 70-89% yield.
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Table 1
Product vield® IR(film) 'H NMR(CDC1,)
% Ye=0 (§, ppm)
om—t
Ph-CO-S-Ph 87 1692 7.24-7.63(84, m),
7.93-8.2(2H, m)
3-C1C H,-CO-5-Ph 89 1708 7.17-7.6(7H, m),
7.77-7.97(2H, m)
2-BrC ;H,-CO-5-FPh 84 1706 7.23-7.85(9H, m)
PhCH=CH-CO-S-Ph 77 1650 6.57(1H, 4),
7.27-7.6(11H, m)
CH3(CH2)4CO—S-Ph 70 1725 0.9(3H, %),
1.17-1.83(6H, m),
2.63(2H, t),
7.4(5H, s)
CH3(CH2)lOCO—S—Ph 72 1726 0.87(3H, t),

1.23-1.83(18H, m)
2.62(2H, t),
7-37(5H’ 8)

8. Yield of isolated product.

In summary, a novel method for the preparation of
thiolesters has been developed. The advantages of the
present procedure are single product, simple manipula-

tion, mild and neutral conditions.
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EXPERIMENTAL

The solvent tetrahydrofuran was freshly distilled
from sodium/benzophenone ketyl prior to its use. NMR
spectra were recorded on a PMX-60MHz instrument using
TMS as internal standard. IR spectra were determined

on a PE-683 spectrometer.

General procedure for preparation of thiolesters:

A solution of diphenyl disulfide(lmmol) in THF
(1ml) was added by syringe to a deep blue solution of
SmI2(3mmol) in THF(25m1) at room temperature under an
inert atmosphere of nitrogen. The deep blue colour of
the solution gradually became brown within l1h. Acyl
chloride(3mmol) in THF(lml) was then added by syringe
to the mixture and stirred at room temperature under
nitrogen atmosphere for 1h. The reaction solution was
diluted with ether(50ml) and filtered. The filtrate
was washed with water(30mix3). The organic layer was
dried over MgSO4, and the solvent was removed in vacuo,
The crude product was purified by preparative TIC on
silica gel(cyclohexane as eluent). The results are

summarized in Table 1.
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