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AbsbtwL: The opening reaction of epoxides by monochloroborahe-dimethylsullfdc 1 proceeds by oxygen anchimeric 
assistance in a regio and diastereoselective manner to give the corresponding anti chlorohydrins. 

In the previous work, we reported that monochloroborane-dimethylsulfide 1 is a useful reagent for the 
chemoselective conversion of epoxides into chlorohydrinsl. 

Here we report that the opening reaction by 1 of a-oxysubstituted epoxides is anchimerically assisted to give 
the corresponding mgio and stereodefmed rmti chlorohydrins. 
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Asreported in scheme 1, highly mgio selective conversions were obtained by the opening of phenyl substituted 
epoxides 2,4,6,82. 

These results agree with the preliminary formation of the mtermedii A, the effect of the pronounced 
electrophilicity of chloroborane. The following nucleophilic attack of chlorine on the epoxidic carbons therefore 
proceeded tegioselectively with carbon exo regarding the f&e membered ring intermediate A (scheme l), to give 
the regiodef~d chlorohydrins. 

The stereochemical course of this opening was then investigated. 
The previous results1 agree with an Su2 borderline’ mechanism with a partial positive charge which develops 

on the electrophilic epoxide carbon’. The chiral a-benzyloxyepoxide 10 (scheme 2) obtained by Sharpless methti~ 
in ~96% ee6, was submitted to ring opening by 1, to a.wrtah ifracemization occurs in h opening of epoxides to 
chlorohydrins. 
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By NMR analysis on the acetate lla we observed that the chiral chlorohydrin 11 appeared to be only one 
diastereoisomer’. The oxidation of the corresponding diol llb to (2R)-2-chloropentanoic acid 14confiied the anti 
configuration of 11. 
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When *H-NMR analysis was performed with chhal shift salts we finally concluded that 11 was formed in 
ee>96% as the starting epoxide 10. Consequently, no racemization occurred in the epoxide opening. 

Despite the partial positive charge on the benxylic carbon we observed that the benxylic chiral epoxides 2 and 
4 were converted to the anti-chlorohydrins 3 and 5 respectively, with the same high diastereoselectivity. 

Stereo and regiodefmed chlorohydrins are useful synthetic intermediates. Polyfunctio~d stemodefti 
compounds such as 5 appear to be versatile starting material for the construction of biological compounds 
(heterocycles, polyols etc., work in progress). Moreover, our fmding demonstrated that this method also produces 
a-chloroacids in high ee. 
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