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Synthesis of a-Selenoesters and a-Thiolesters
via Sm/SbCl3; System in Aqueous Media
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Abstract: a-Selenoesters and a-thiolesters are synthesized via reactions of a-bromoesters with
diselenides and disulfides promoted by Sm/ShCl; system in aqueous media in moderate to good
yields.
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Since the first Barbier-type reaction in aqueous media in 1977, organometallic reactions
have attracted considerable attention in organic synthesis’.  If one can perform
organometallic-type reactions in aqueous media just as generally and easily as in organic
solvents, such reactions may offer considerable advantages: (1) There is the practical
convenience of not having to handle inflammable and anhydrous organic solvents. (2)
The tedious task of protection-deprotection chemistry for certain functional groups often
encountered in organic synthesis may not be required. (3) Water-soluble compounds
can be reacted directly without the need of derivatization. This is a point of particular
interest in carbohydrate chemisry. The most commonly used metals are zinc, tin, indium
and bismuth®?,

However, the type of aqueous organometallic reaction seems to have been
somewhat limited. It has been used mainly in allylation and propargylation of carbonyl
compounds. We became interested in other type of the aqueous organometallic reaction®.

The application of metallic antimony in organic synthesis has been studied®. But in
most cases, those reactions were carried out in nonaqueous condition. Recently, P. D.
Ren and coworkers succeeded in allylation of aldehydes with SbCl/NaBH, in
DMF/H,0° Here we wish to report that the reactions of a-bromoesters with diselenides
and disulfides promoted by Sm/SbCl; system in DMF/H,O give a-selenoester and
a-thiolesters under a nitrogen atmosphere. The products and the reaction conditions are
shown in the Table 1. We examined the effects of several solvents and found that
comparatively high yields are obtained from DMF/H,O system.
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Table 1. Reaction condition and yield®

Entry R* R? pa Reaction Time (h) Yield(%)?
1 CHs Ph Se 10 83
2 CoHs Ph Se 10 90
3 CHs p-CICsH4 Se 10 81
4 CoHs p-ClICeH4 Se 10 81
5 CHs p-CH3CgH4 Se 10 85
6 CoHs p-CH3CsH4 Se 10 82
7 CHs CsHsCH> Se 14 74
8 CoHs CsHsCH> Se 14 70
9 CHs Ph S 14 76

10 CoHs Ph S 14 80

a) All product were characterized by *H NMR and IR spectra.
b) Isolated yields based on diselenides and disulfides.

Selenides and sulfides are useful synthetic reagents as intermediates in organic
synthesis’. We provided a novel alternative route to selenoesters and thiolesters with
advantage of readily available starting materials, straightforward and simple synthetic
procedures, mild reaction conditions and moderate to good yield.
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