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Synthesis of Thiolesters from Thioacetylenes
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Abstract : Thiolesters were conveniently prepared in good yields by reacting thioacetylenes
with p-toluenesulfonic or trifluoracetic acid in dichloromethane in the presence of silica
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Tluolesters are u'nportant intermediates in organic 2ynthc::ns They have been used as mild acyl transfer
reagents,' as intermediates in the synthesis of ketones’ and for asymmetric aldol reactions.’ Recently,
apphcatlon of this functional group has expanded into the synthesis of proteins by chemical ligation of benzyl
thiolesters* as well as a latent carboxylic acid in the macrolactonization applicable to the dilactonic
pyrrolizidine alkaloids.® In spite of the growing interest in new organic transformations of these compounds,
preparative methods available for their synthesis are still limited, with the few exceptions,® of those based on
conventional methodology (i. e. formal substitution at the carbonyl carbon of carboxylic acids and their
derivatives or addition to mtnles) Herein we describe our results on the preparation of thiolesters 2 based on
a very convenient procedure the addition of p-toluenesulfonic acid (p-TsOH) or trifluoroacetic acid (TFA) to
a dichloromethane suspension of thioacetylenes 1 and silica with its natural water content (Eq. 1).
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acid = p-TsOH, TFA

The reactions described lere are performed very easily by simply mixing all reagents at 40 °C. The
thiolesters are obtained in good yields (Table 1). This procedure is especially useful because the starting
thioacetylenes are readily available by various efficient methods.’ The study of the reaction of 1-(methylthio)-

2-phenylethyne 1a with various acids was undertaken in dichloromethane. p-TsOH and TFA proved to be
equally effective acids, both providing the thiolester in 86% yield. With other acids such as CISO3H, HCIO,,
or HC], 2a was obtained in 85%, 80% and 80% yields, respectively. In acetic acid no reaction was observed.
The reaction does not proceed satisfactorily in the absence of silica.

The reactions can be monitored by NMR, and the two stages of the process (Eq. 2) can be observed.
For example, 1-(methylthio)-2-phenyletyne 1a within 10 min of the addition of p-TsOH showed no methyl
signal attributable to the starting alkynyl sulfide {expected signal at & (CDCls) 2.33], but a new signal at 5
6.49 as singlete and a weak signal at § 3.79 as singlet. We assign the former to the vinylic sulfide 3 and the
latter to thiolester 2a. The signal due to 2a gradually increases in intensity at the expense of the signals
representing the vinylic sulfide 3.
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The present procedure nicely complements other methods, offering several advantages such as the
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greater availability of the starting material, compatibility with various functional groups, and avoidance of the
use of the very toxic reagents such as heavy metal thiolates or phenyl dichlorophosphate. Most important,
isolation of pure material is easily achieved.

Table 1: Synthesis of thiolesters by reaction of thioacetylenes with acids, according to the Eq. 1.

Thioacetylenes 1 Thiolester 2 Acid Time  Yield™®
(h) (%)
TFA 2 86
p-TsOH 10 86
CISO;H 6 85
P ' h Xg y
h—==-SMe P Me HCIO, 140 80
HCI 15 80
AcOH 140 -
TFA 96 81
Ph—=-SBu-t P“\j\sau-t p-TsOH 140 70
— _ TFA 20 86
Ph—=-SCH,CI Ph\kc H,Cl _p-TsOH 24 70
TFA 15 80
Ph—==-SPh Ph\j&_ph p-TsOH 24 75
TFA 16 85
t-Bu—=-SMe ‘-Bu\j\gm p-TsOH 12 75
O__sph O\/?\s TFA 25 85
Ph p-TsOH 30 87
ACO~—==-SPh p-TsOH 30 51
AcO’\/\iSPh

)

Refer to isolated yields by column chromatography; b) All thiolesters prepared exhibit spectral properties ("H NMR,
3¢ NMR, IR and GC/Ms) according with the assigned structures.
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