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STEREOSPECIFIC SYNTHESES OF d-METHYLNAPHTHOQUINOL EPOXIDE 

John Carnduff*, Mushtaq Hafiz, Ronald Hendrie and Francis Monaghan 

Department of Chemistry, University of Glasgow, Glasgow, Scotland 

Summary: Epoxidation of 4-methyinaphthoquinol (1) with alkaline hydrogen perox- 
ide and addition of methyllithium to naphthoquinone epoxide both lead stereo- 
specifically to the cis hydroxyepoxide (2). 

Synthetic routes to 2,3-epoxy-4-hydroxycyclohexanones are of interest since 

this system is present in a number of natural products' and because the factors 

controlling the relative stereochemistry in such syntheses are not fully under- 

stood. We have examined several routes to 4-methylnaphthoquinol epoxide which 

contains this system. 
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Epoxidafion of 4-methylnaphthoquinol (1) with alkaline hydrogen peroxide 

might occur cis or trans to the hydroxyl group. -- In other enones, steric 

hindrance, 
2 

angle strain, 
3 

conformational factors 
4 

and interaction with charged 

or polar neighbouring groups 5 have been used to explain stereoselective epoxid- 

ations, but only the last of these effects would apply to the epoxidation of 1. 

We prepared the quinol (L)6 
7 

from 4-methyl-I-naphthol by addition of singlet 

oxygen and reduction of the hydroperoxide (4). Epoxidation of 1 with hydrogen 

peroxide and sodium carbonate in aqueous ethanol gave, in 65% yield, a single 

epoxide [m.p. 165-167O, 6 (CDC13) 1.5 (3H, s), 3.75 and 3.8 (2H, AB quartet, 

J = 4 Hz)]. No trace of the epimeric epoxide was detected by NMR or TLC. The 

same epoxide was formed in 75% yield by epoxidation of 1 with t-butylhydroperoxide 

and Triton B in dioxan. This same epoxide was the major product (64% isolated) 
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include starting material, the dimethyldiol resulting from double addition and 

some hydroxynaphthoquinone. No stereoisomeric epoxide could be detected by NMR. 

This successful and stereospecific addition of methyllithium to naphthoquinone 

epoxide in cold ether solution contrasts with failures reported 
13 

with methyl- 

magnesium iodide, butyllithium and dibutyl cuprate. It follows the same stereo- 

chemical path as the hydride addition to 3 and the addition of aryl Grignard 

to the hindered quinone epoxide (I). 
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