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D- and L-erythrose derivatives have been synthesized from chlorobenzene, providing for Abstraa: 

the conversion of w&sired pollutants to synthetically useful chiral intermediates. The overall yields of 

the title compounds are compared to Imown preparation from arabinoses. 

Use of microorganisms for the construction of chiral synthons has become increasingly common in 

organic synthesis.2 Nearly twenty years ago, Gibson and coworkers reported the controlled microbial 

oxidation of several benzene derivatives to cyclohexadiendiols employing genetically manipulated strains 

of Pseudomanas putida. Despite the operational simplicity and complete stereospecificity of the 

reaction, little use of this transformation has been made in organic synthesis, save for recent reports by 

Ley4 and by us.5 The reaction proceeds under exceedingly mild conditions and tolerates a variety of 

functional groups attached to the benzene ring,while providing for the introduction of two chiral centers 

as in the cis-diol 1. Recently, we have reported a four step enantioselective synthesis of a prostaglandin 

o-series *TlK c__ &;;_ )(IQ L-series 

HO 3 1 2 OH 

intermediate in the shortest route to PGEzQ, which was obtained by combination of the microbially 

derived chiral pool reagents with Johnson’s procedure for the attachment of prostaglandin side chains.6 

Synthons derived in this fashion have also been used in our group in the synthesis of the pyrrolizidine 

alkaloids (+)- and (-)-trihydroxyheliotridane. 7 Herein, we report an efficient and enantiodivergent 

approach to both enantiomers of 2,3-0-isopropylidene D- and L-erythrose 2 and 3 from chlorobenzene. 

Chlorobenzene was oxidized using the procedure adapted from toluene diol preparation.5 Diol 1 was 

protected as its acetonide and ozonized to hydroxylactone 4.* Divergence into both enantiomeric series of 

erythrose was made possible at this point by controlling the site of reduction at either carbon a or b in the 

hydroxylactone 4, Scheme 1. Reduction of 4 with NaB& at the aldehyde site (carbon b) led to 

erythrose derivative 2 through subsequent reduction of the intermediate lactone. The enantiomer of 2 was 

prepared by subjecting the hydroxylactone to Wittig olefination, followed by reduction of the acid at 

carbon a to an alcohol which cyclized spontaneously to lactol3 upon ozonolysis of the olefin. Authentic 

samples of both lactols were prepared from D- and L-arabinose and proved identical in all respects with 

those prepared from chlorobenzene.9 

The two erythroses were prepared for two reasons: first, as a check of enantiomeric integrity of the 

reaction sequences, and second, in order to show that optically active sugars am accessible from arenes 

via the tandem microbial oxidation/chemical synthesis. As the erythroses are frequently used as chill 
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