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Abstract: Enantioselective oxidation of 2-naphthols to 1;l'-binaphthyl-2,2'-diols 
catalysed by horseradish peroxidase is described. © 1997 Elsevier Science Ltd. 

Horseradish peroxidase ( EC 1.11.1.7) is a metalloporphyrin enzyme which has been thoroughly 

studied for its organic and inorganic oxidation reactionsJ However, recently this enzyme has once again 

come into focus with the discovery of its remarkable enantioselective reactions, viz., i) enantioselective 

oxidation of unsymmetrical sulfides to sulfoxides 2 and ii) enantioselective reduction of racemic 

hydroperoxides to alcohols. 3 Now we report here another new reaetion: enantioseleetive oxidation of 

2-naphthols, la- ld to 1,1-binaphthyl-2,2'-diols, 2a-2d catalysed by horseradish peroxidase (Scheme 1). 

The representative results were given in Table 1. 

The oxidation 4 of naphthols, la-ld were carried out with horseradish peroxidase in phosphate 

buffer at pH 6.0, using acetonitrile as cosolvent and 5% H20 2 as oxidant and maintaining the reaction 

temperature at 20°C. 

R1 OH Horseradishperoxidase, 1-1202 ~ R 2 ~  OH 
FI y ~ . ~ O  H Phosphate buffer( pH 6.0), CI"I3CN 

1 Scheme I ~ p ,  

2 
Because of growing importance to binaphthyl derivatives as chiral auxiliaries in organic 

synthesis, 5 there is considerable quest in recent years for developing new enantioselective methods for 
preparation of binaphthols. There are four enantioselective routes known earlier for direct conversion 

of 2-naphthols to binaphthols : i) an intermolecular Ullman coupling, 6 ii) a nucleophilic aromatic 

substitution, 7 iii) an oxidative dimerisation of 2-naphthols with Copper(II) amine complexes as oxidant ~ 

and iv) electrocatalytic oxidative coupling) The results observed in the present enzyme catalysed 
oxidation reaction are comparable with those of existing methods. 
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Table 1: Horseradish Peroxidase Catalysed Enantioselective Oxidation of 2-na ~hthols 

Entry Naphthol, 1 

la  RI=Rz=H 

lb RI= Br; R2=H 

lc RI=H; R2= COOMe 

ld RI=H; R2=CH 3 

le RI=H; R2= COOH 

Yield(%) "~' 2 % e.e h 

75 52 

80 64 

65 45 

60 38 

10 

Config b 

R 

R 

R 

R 

All are isolated yields, b Absolute configuration and enantiomeric excess 
were found out by comparing the optical rotations from literature ~°. 

In summary, this work identifies a novel enantioselective reaction catalysed by horseradish 

peroxidase and is the first application of enzyme catalysis using horseradish peroxidase for synthesis 
of binaphthols directly from 2-naphthols. 
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