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Sumnary, 4-Methyl-4-naphthoquinol and its 5-methyl derivative on treatment with per-Amber- 
lystl5 converted to the corresponding cis-2,3-epoxides in high yields. The latter struc- 
ture was determined by X-ray crystallography. 

Several natural products possess the 2,3-epoxy-4-quinol structure [l-3]. Mycochrysone (I), 

a metabolite of an unnamed, inoperculate discolrlycete and cervicarcin (21 an antitumor agent 

produced by Streptomyces wensis are typical examples C2,31. Nonetheless, little has been 

reported on the preparation of 2,3-epoxy-4-quinols [4:, and as far as we are aware, syntheses 

of the related 2,3-epoxy-4-naphthoquinols have yet to be attempted. 
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In connection with work 15-71 on the chemistry of peroxide intermediates, we thought that 

2,3-epoxy-4-naphthoquinols might be accessible by the addition of hydrogen peroxide to 1,4- 

dihydronaphthalene-1,4-endoperoxides. Consequently, we undertook the perhydrolysis of 1,8- 

dimethyl-1,4-dihydronaphthalene-1,4-peroxide (3) [8]. Treatment of 2 (2 mmol) with an ether 

solution of hydrogen peroxide (1.5 N, 10 ml) and Amberlyst-15 (0.5 g) at room temperature for 

7 h gave a single epoxide 4 in 42% yield [9] together with the expected hydroperoxide 2 (36% _ 
yield) [lo]. Separation of the isomers 4 and 5 was achieved by repeated preparative TLC over 

silica gel using 3% MeOH in CH,Cl, as eluant-(Rf = 0.41 and 0.34 respectively). The cis- 

hydroxy epoxide structure of 4 was determined by X-ray analysis on a single crystal (Fig.) _ 
[Ill. 
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Repetition of the perhydrolysis at a lower temperature (cl"), gave a similar amount (39%) of 

hydroperoxide 5. However, epoxide 4 was sharl;ly diminished in quantity 1% 4%), while 4,5- - - 
dimethyl-4-naphthoquinol (6) appeared in its stead (35%). It may be deduced that the quinol 6 - 
is the precursor to the epoxide 4. This deduction proved to be correct since the treatment of - 
6 with per-Amberlyst-15 gave epoxide 4 in 92% yield. Under these conditions the hydroperoxide 

i remained unchanged as did 4-methoxyI4,5-dimethylnaphthoquinone (1) [6]. 
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In a similar manner, 4-methyl-4-naphthoquinol 5 [12] was converted to a single epoxide 2 in 

90% yield. Its structure was assigned by analogy with that of 4 [13]. Amberlyst-15 pre-treated 

with hydrogen peroxide in ether was equally effective as an epoxidizing agent, converting 6 and 

8 to 4 and 9 respectively at room temperature over 16 h. However, larger amounts of Amberlyst- - - - 
15 were needed to attain high yields. The conventional peracids, such as m-chloro and p- 

nitroperbenzoic acid, reacted with 6 and 8, but much less effectively. Moreover, the reactions - - 

were not as clean and a pair of epoxides was obtained in each case in yields of about 30%. 

The present behavior of per-Amberlyst-15 is unusual. Normally, peracids and hydrogen 

peroxide are unable to epoxidize enones except when bases or transition metal complexes are 

present C141. The high reactivity together with the stereospecificity observed requires the 

presence of a hydroxy group, as methoxy and hydroperoxy substituents are ineffective (cf. 2 and 

7). A pre-association between the quinol and a persulfonic acid residue of the resin seems _ 
likely, thereby creating a transition state energetically and entropically favorable for regio- 

selective oxygen atom transfer L151. 



617 

F-;g. Perspective drawing of the structure of epoxide 4 - 
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