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Abstract: The Pseudomonas fluorescens (P. cepacia) lipase-catalyzed irreversible 
transesterification of 2-phenyl-1.2~propanediol la is not enantioselective, whereas the dials lb 
and lc am enzymatically resolved with the same procedure to (S)-lb and lc (>98 and 92% e.e.) 
and the (R)-acetates 2b and 2c (92% e.e.). 

1,ZDiols can be found in many pharmaceuticals and synthetic intermediates1 and several chemical and 

enzymatic approaches have been used to a&eve the preparation of such compounds in enantiomerically pure 

forms.2 A special class of these compounds is constituted by 2-methyl-1,2-diols 1 that contain a primary and 

a tertiary alcohol group and that could be interesting chiral synthons if prepared optically pt~re.~ Among the 

vast array of biocatalytic methods for the preparation of enantiomerically pure compounds,4 the lipase- 

catalyzed transesteritication in organic solvents 5 has been frequently used to resolve racemic alcohols.6 

However, this method does not seem to apply satisfactorily to the resolution of 1,2diols,7J including a few 

2-methyl-1,2-diols.9 In contrast, a few a,a-disubstituted 1,Zdiols were examined as substrates for a lipase- 

catalyzed resolution, that proceeded with high enantioselectivity. 10 We describe here the results of our study 

on the resolution of the dials la-c under conditions of the irreversible transesterification with vinyl acetate in 

an organic solvent in the presence of Pseudomonas jluorescens (P. cepacia) lipase.5 We investigated these 

dials, since we have collected many results on the resolution of several 2-substituted alkar~ols,~~ includiig 

some 2-substituted oxiranemethanols. 12 We were interested in the structural features of the dials la-c which 

would permit the stereogenic center to he accepted by the enzyme so that an enantio- and mgioselective 

enzymatic acylation could be achieved. 

a. R=Ph 
b. R=PM=H, 

R c. R = (CH.J*c=CHcH, 
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It has already been reported that the enzymatic resolution of 2-phenyl-1.2-propanediol la using other 

conditions is not enantioselective 9a and we repeated the enzymatic reaction with PFL and vinyl acetate in 

chloroform. The PFL-catalyzed transestetitication of the diol la13 was very slow, since 31 and 69 hours were 

required to reach 40 and 60% conversion, respectively, to the acetate 2a.14 The low optical rotation for both 

(-)-la and 2a ([a]D -0.7 in both cases)15 suggested that a low e.e. was obtained for this resolution. This was 

confirmed by the 500 MHz lH-NMR spectra of the MTPA esters l6 of (-)-la and of the alcohol la obtained 

by hydrolysis of the (-)-acetate Za that showed a 10% e.e. in both cases. l7 

la 

Since it could not be excluded that the racemization of the optically active diol la had occurred in the 

reaction medium, l* we subjected to the PFL-catalyzed transesterification the (R)-(-)-diol la (92% e.e.) 19v20 

and its optical rotation remained unchanged. This experiment ruled out the possibility of a chemical 

racemization and confirmed that the diol la is not a suitable substrate for the PFL-catalyzed resolution. On the 

contrary, the enzymatic resolution of the racemic diols lb and lc proceeded with high enantioselectivity and 

in both cases the (S)-diols lb and lc 2l and the (R)-acetates 2b and Zc were obtained with e.e. between 92 

and >98%, the only difference being in the reaction times.22v23 

p_ * pH+ + &_Hmc 

lb,c Wlb,c 

Thus, the PPL-catalyzed transesterification also proceeds efficiently on a 2-methyl-1,2diol as 

substrate, provided that some structural requirements are taken in consideration. In fact, the negative results of 

the diol la confirms previous observations 2o that in the class of 2-substituted rdkanols the phenyl ring directly 

bound to the stereogenic center exerts a sort of unfavourable electronic effect that influences the steric 

orientation of the groups at the active site of the enzyme. 24 As a result, the reaction proceeds with a very low 

enantioselectivity in a completely different fashion with respect to substrates as the diols lb and lc that are 

better recognized by the active site of the enzyme. 
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