
(

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

さ

し

↓ 4- 4-

 
 

さ Oxidation is one of the most fundamental organic reactions.  Since 
the surface of the earth is covered with air including oxygen and keeps oxidative 
environment, many natural products occur via oxidation as the key biosynthetic reaction.  
In this project, it is found that oxidation of aromatic compounds such as 
4-methoxynaphthols and 4-methoxynaphthylamines using molecular oxygen causes 
oxidative dimerization followed by cyclization to afford polycyclic compounds, 
dibenzofuranquinones and dibenzocarbazoles, respectively. 
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Table 1. Oxidative cyclization of quinone-arenols 7a-e leading to 

dibenzofuranquinones 8a-e.a

aUnless otherwise noted, all reactions were 

carried out by using substrate (1 mmol), 

benzoquinone (9) or chloranil (10) (1.1 

equiv.) in O2-saturated toluene at 100 °C 

in a sealed tube.   bThe reaction was 

conducted under an argon atmosphere.
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Table 2. Oxidation Potentials (Eox) of 7a-e and 
Reduction Potentials (Ered) of 9 and 10. 

7 (Eox, V) 9 and 10 (Ered, V) 
7a (+0.85) 9 (-0.59) 
7b (+0.93) 10 (-0.08) 
7c (+1.04)  
7d (+0.92)  
7d (+1.14)  
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Table 3. One pot reaction of arenols 5a-d  leading to 
dibenzofuranquinones 8a-d.
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Table 4. Oxidative Potentials (Eox) of 16a-c. 
Naphthylamine CH2Cl2 MeCN 

16a +0.49 V +0.37 V 
16b +0.50 V not measured 
16c +0.33 V +0.23 V 
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