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Abstract : (R)- and (S)-3-methyl-2-cyclopenten-l-ol are prepared from 3-methyl-2- 
cyclopentenone with high enantiomeric purity (>95 %) through a 4-step sequence involving the 
enantioselective enzymatic esterification of 2-bromo-3-methyl-2-cyclopenten-l-ol with lipase PS 
and vinyl acetate. 

2-Cyclopentenols in enantiomeric pure form are substrates with a high synthetic potential. Recently, we 
needed (R)- and (S)-3-methyl-2-cyclopenten-l-ol for synthetic purposes. Quite to our surprise we found out 
that the synthesis of the enantiomerically pure derivatives had not been reported yet. 1 In principle the 
asymmetric reduction of 3-methyl-2-cyclopentenone should provide for the most direct access to the title 
compounds.2, 3 An alternative approach would consist in the kinetic enzymatic resolution of the racemic alcohol 
(via esterification) or of a corresponding ester (via hydrolysis). However, the resolution of 2-cyclopentenol by 

enzymatic hydrolysis of the acetate has been reported to proceed with low enantioselectivity. 4 This is not really 
surprising in view of the small steric difference between a -CH2- and a -CH= moiety. In contrast 2-iodo-2- 
cyclopentenol has been successfully resolved with the immobilized lipase Novo SP-435 (isopropenyl 
acetate:hexane (1:4), 1.5 h at 50°C) 5,6. Also 2-trimethylsilylethynyl-2-cyclopentenol has been resolved via 
esterification with vinyl acetate in the presence of lipase PS (Amano).7, 8 Very recently, multi-step sequences 
have been developed for the synthesis of the enantiomers of 2-cyclopentenol in which the enzymatic kinetic 
resolution step is effected on an intermediate in which a large and, via elimination removable substituent has 
been introduced : esterification of trans-2-thiophenylcyclopentanol (isopropenyl acetate, lipase PCL, Amano), 9 
and hydrolysis of the butyrate derived from trans-2-bromocyclopentanol (lipase P, Amano).10,11 In a similar 
vein we wish to report herein the synthesis of both enantiomers of 3-methyl-2-cyclopentenol in high optical 
purity, via a 4-step sequence starting from 3-methyl-2-cyclopentenone in which the kinetic resolution is realized 
via enzymatic esterification of 2-bromo-3-methyl-2-cyclopentenol. 12 

The known (+)-1 is readily obtained from 3-methyl-2-cyclopentenone via 2 steps involving bromination- 

elimination to 2-bromo-3-methyl-2-cyclopentenone followed by NaBH4-CeCI3 reduction. 13 Treatment of (+)-1 

with lipase PS (Amano) in the presence of vinyl acetate (2 equiv) in toluene led after 7 hours to acetate 

(R)-(+)-2 (colourless oil, 14 44 % yield; 96 % ee) and to (S)-(-)-I (mp : 47.5-49°C, 14 43 % yield; 96 % ee) 

after chromatographic separation on silica gel. 15 This result is very similar to that obtained for 2-iodo-2- 

cyclopentenol. 5 The absolute configuration of (-)-1 was unequivocally established via CD of the corresponding 

benzoate 4 (obtained with benzoic acid, DCC and DMAP in CH2C12; 74 % yield). 16 Treatment of the vinylic 
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bromides (-)-1 and (+)-2 with tert-butyllithium in ether led to the desired 3-methyl-2-cyclopentenols (-)-3 

(75 % yield; 96 % ee) and (+)-3 (85 % yield, 96 % ee), respectively. 13,15,17 
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