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Summary : a-Cyclopentyl D-glutamate was obtained from dicyclopentyl 
D-glutamate utilizing lipase-catalyzed hydrolysis. The 
monoester was then treated with NH3 in methanol to 
produce D-isoglutamine. 

D-Isoglutamine is a component of peptidoglycans in the bacterial cell 

wall, which is necessary for immunoadjuvant activity'. The synthesis of D- 

isoglutamine has been achieved starting with D-glutamic acid by chemical 

methods'. Here, as shown below, a novel and facile way to synthesize D- 

isoglutamine by a chemoenzymatic method is developed. 

First, dicyclopentyl D-glutamate (1) is regioselectively hydrolyzed by 

Candida lipase to obtain the a-cyclopentyl R-glutamate (2), and then treated 

with ammonia in methanol solution to produce D-isoglutamine. The key features 

of the present method focus on the regioselectivity of enzymatic hydrolysis 

of D-glutamate diesters. In previous reports, dimethyl aminoglutarate whose 

structure is similar to glutamate has been hydrolyzed enantiotopically and 

regioselectively by pig liver e&erase (PLE) to afford the R-monoester and 

by adding the benzyloxycarbonyl group to amino moiety, PLE could reverse its 

selectivity and produce the S-monoester. Both chiral monoesters were applied 

to synthesize (S)- or (R)-B-lactam compounds and (+)-negamycin.3 Proteases 

such as subtilisin and chymotrypsin have been used to prepare the y- 

cycloalkyi L-glutamate and B-cycloalkyl L-aspartate by the regioselective 

hydrolysis of the dicycloalkyl esterse4 Owing to the slow reaction toward D- 
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amino acid derivatives, proteases Table I. Regioselectivity of the 

are not good catalysts to hydrolyze 
lipase from Candida cvlindracea on 
D-glutamate diesters substrates with 

D-glutamate diesters. After different alcohol moieties. 

screening, only the lipase from ratios (a/y) of glutamic 
Candida cvlindracea which has been acid a- and Y-monoester 

widely used in the kinetic 
produced by lipase- 

resolution of alcohols and acids' 
catalyzed hydrolysisa 

hydrolyze glutamic acid dibutyl 0.8 
can 

diesters. Moreover, the alcohol dibenzyl 1.6 

moieties of glutamic acid diesters 
dicyclopentyl 20 

can greatly influence the 

regioselectivity of the lipase. As dicyclohexyl 5.1 

shown in Table l., dicyclopentyl D- 

glutamate showed higher a/y 
aTo a solution of 1 g of the diester 
in 30 mL of phosphate buffer (PH 

selectivity than other diesters 7.0, 0.1 M) was -added 20 mg ‘of 
lipase OF (crude powder, Meito 

examined. Sangyo Co., Ltd, Japan) and stirred 
at room temp. The ratios of D-Glu a- 
and y-monoesters could be measured 

by amino acid analyzer. 

In short, enzymes used in the right step would make the synthesis of 

organic compounds much easier. 
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