
Thiol esters show higher reactivity and selectivity toward
nucleophiles than their oxygen analogues. They play impor-
tant roles in biological system as acyl coenzyme A, and S-
acetyl dihydrolipoic acid.1 Thiol esters are used as mild acyl
transfer reagents,2 as intermediates in the synthesis of
ketones3 and for asymmetric aldol reactions,4 and in the
preparation of macrocyclic lactones.5 Masamune et al.6 have
described the activation of phenyl thiol esters by transition
metal ions in the preparation of these macrocycliclactones.
The growing importance of thiol esters in organic synthesis
has stimulated the recent extensive research toward improved
methods for their preparation.7 Recently, Meshram and
coworkers7n condensed acyl chlorides with thiols using acti-
vated zinc to prepare thiol esters.

We have recently reported the synthesis of organic sulfides
from disulfides using a Zn/AlCl3 system in aqueous media.8

Here we wish to report the transformation of disulfides into
the corresponding thiol esters, which involves treatment of
variety of disulfides and different carboxylic acid anhydrides
with this system in dry dimethylformamide (DMF) at 65°C
(Scheme 1). 

Results are summarised in Table 1. Thiol esters prepared
from aryl disulfides need shorter reaction times and generally
give higher yields than those produced from alkyl disulfides.
In the case of the aromatic carboxylic and anhydride (benzoic
anhydride) a longer reaction time is required (entries 3, 6, and
9, Table 1) which is due to its lower reactivity towards nucle-
ophiles compared to aliphatic carboxylic acid anhydrides.
Reducing the molar ratios of aluminum chloride to disulfide
(from 6.0 to 4.0) and carboxylic acid anhydride to disulfide
(from 3.0 to 2.0) did not lead to completion of the reaction.

The presence of aluminum chloride is essential and in the
absence of this Lewis acid the reaction either goes more
slowly with a lower yield or does not proceed at all. The most
efficient organic solvent seems to be DMF.

In conclusion, the thiol ester synthesis described above is a
valuble alternative in all processes where direct transform-
ation of a carboxylic acid to the corresponding thiol ester is
not required. This methodology offers several advantages such
as the availability of the starting materials, simple reaction
work-up, and avoidance of the use of the very toxic reagents
such as heavy metal thiolates or phenyl dichlorophosphate.

Experimental

General procedure:The carboxylic acid anhydride (1.5 mmol) and the
disulfide (0.5 mmol) were added to a well stirred suspension of finely
ground anhydrous aluminum chloride (3.0 mmol) and zinc powder 
(2.0 mmol) in DMF (10 ml) at room temperature. The reaction mixture
was warmed at 65°C for an appropriate time (Table 1) during which the
zinc powder was completely consumed. When the reaction was com-
plete, DMF was evaporated in vacuo, and ethyl ether (15 ml) was added
to the residue, washed with 10% NaHCO3 (2 × 15 ml), water (2 × 15
ml), dried (MgSO4) and concentrated. Column chromatography on sil-
ica gel (petroleum ether: CCl4, 1:1) afforded the pure product.
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Table 1 Thiol esters (3) from disulfides (1) and carboxylic and anhydrides (2)

Entry R R’ Reaction time/h Thiol ester yields/% Ref.

1 Ph CH3 4 80a 9
2 Ph CH3CH2 5 82a 9
3 Ph Ph 13 82a 9
4 p-ClC6H4 CH3 5 79a 10
5 p-ClC6H4 CH3CH2 5 91a 9
6 p-ClC6H4 Ph 15 76a 11
7 p-MeC6H4 CH3 5 90a 12
8 p-MeC6H4 CH3CH2 5.5 83a 9
9 p-MeC6H4 Ph 15 92a 12
10 PhCH2 CH3 6 78a 7b
11 n-C8H17 CH3CH2 12 75a 13
12 n-C4H9 CH3 10 74b 14
13 n-C4H9 CH3CH2 10 70b 13

aYield of pure, isolated product. bYield is based on GC analysis.

Zn/AlCl3
RSSR + (R’CO)2 O R’COSR

dry DMF, 65°C

(1) (2) (3)

Scheme 1
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