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Abstract : Reaction medium plays an important role in 

governing the enantioselectivity of the lipase-catalysed 

ring opening of 4-substituted-2-phenyl-oxazolin-5-ones. 

Synthesis of optically active o-amino acids continues to be a field of 

growing interest in organic chemistry.' We have recently reported a 

new method of preparing optically active u-amino acids via lipase- 

catalysed enantioselective ring opening of 2-phenyl-oxazolin-5-ones 

using n-butanol as the nucleophile in diisopropyl ether.2 The 

prediction that this method has the potential to be an alternative 

high yielding route to prepare optically active a-amino acids3 is 

further strengthened by a recent study by Sih et a1.,4 where marked 

improvements in optical purities ( up to >99% ee ) were attained after 

screening nearly a dozen lipases in aqueous medium. Moreover, the 

reaction could be maneuvered to give the desired isomer, either (R) or 

(S), by simply choosing the right enzyme. 

While screening of enzymes is one approach to optimise the 

enantioselectivity of an enzyme catalysed reaction, another 
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alternative and simpler approach to achieve this is through 'solvent 

engineering' -by simply changing the reaction medium.5 We report herein 

the application of the latter approach in enhancing the 

enantioselectivity of the Mucor miehei lipase (Lipozyme') catalysed 

ring opening of 4-substituted-2-phenyl-oxazolin-5-ones using n-butanol 

as the nucleophile to give optically active a-amino acid esters. 

2-Phenyl-4-benzyl-oxazolin-5-one (la), derived from (R S) - 

phenylalanine,7 was selected as a substrate for our 'solvent 

engineering' studies. la was subjected to Lipozyme-catalysed ring 

opening using n-butano18 in nine different solvents to give, after 

quantitative conversion, optically active butyL-N-benzoylphenylalanine 

(Scheme 1). In all the solvents used, Lipozyme showed selectivity 

towards the (S)-isomer, however, with different degree of selectivity. 

While dichloromethane showed the best selectivity (69% ee), 

diisopropyl ether (DIPE), the solvent reported in our previous study, 

interestingly showed the least selectivity (33% ee). Three other 

azlactones derived from alanine, leucine and norvaline (R = Me (lb); 

i-butyl (1~); n-propyl (ld) respectively) showed a similar trend when 

tried in three solvents - DIPE, 1-butanol and CN2C12 (Table 1). 

In summary, this study shows that it is possible to increase the 

optical purity of the a-amino acid derivatives obtained from the 

lipase catalysed ring opening of oxazolin-5-ones by simply changing 

the reaction medium. By carefully selecting the solvent and lipasc it 

should now be possible to prepare any a-amino acid by this route not 

only in excellent optical purity but also in desired stereochemical 

form. 

Financial support for this work was provided by ICI India Ltd. 

We thank Dr.B.N. Roy for encouragement. 



Synthesis of optically active amino acids 1507 

Table 1. Ef feet of solvent on 

enantioselective ring opening 

of la-d. 

ee% of (~I-(21 
Solvent 

2a 2b 2c 2d 

DIPE 33 34 39 26 

cc14 43 

'gHG 51 

t-BuOH 59 

n-BuOH 59 42 66 39 

CHC13 60 

t-AmylOH 61 

THF 62 

CH2C12 69 47 61 43 

.- 

scheme 1 

+ 

Ph Ph 

(R,S)-la-d (R) -la-d ( S) -2a-d 

racemlsallon 

Fig. 1. Chiral HPLc seper-at~on 
Of (R)- and (S)-2.3 

R - PhCH2 (a); CH3 (b); (CH3)2CHCHZ (c); CHJCH2CH2 (a) 
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