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of 3b was improved to 91% with keeping a highly site-selectivity (Scheme 2).  Naphthoquinone 6 (5%) 

was the only observed byproduct, probably caused by the aerobic oxidation of initially formed unstable 

naphthohydroquinone 3d. 

 

 
Scheme 2. C. antarctica lipase B-catalyzed site-selective deacetylation of 3a 

 

 
Figure 2. Elucidation of the regiochemistry of 3b using NOESY measurement 

 

The above-mentioned site-selectivity was in contrast to the result that had previously been reported for 

the hydrolysis of 3a under alkaline conditions (K2CO3, Na2S2O4 in aqueous methanol).9  In that report, 

the product was a mixture of 3b and 3c in a 22:78 ratio.  The selectivity was augmented by the aid of 

semi-empirical calculations.11  Those authors claimed that the site-selectivity was ascribable to 

cancellation of the steric repulsion of the tetrahedral intermediate derived from the C-4 acetate ester, 

which was formed by the nucleophilic attack of a water molecule. 

As mentioned earlier, Miyazawa and co-workers disclosed that the introduction of the substituents at the 

ortho-position lowered the rate of C. antarctica lipase B-mediated reactions.6,7  In contrast, in the 

present case, the suppressing effect of a methyl substituent at the peri-position of the α-naphthyl ester 

exceeded that at the ortho-position. 

We attempted docking simulations between C. antarctica lipase B (PDB: 4K6G) and the substrate 3a 

with CDOCKER, of the program package Discovery Studio 4.5.3,12  Among several stable docking 

poses, however, there was only very small difference in the proximity between the hydroxy group of 

Ser105 in catalytic site and C-4 acetate ester or C-1 acetate ester.  Thus, the origin of the selectivity 

remained unclear.  Generally, the selectivity in enzyme-catalyzed reactions is responsible to the 
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