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Formation of Naphthalene Anion by the Reaction of 4-Phenyl- 1,3=dioxan with 
Sodium-Potassium Alloy 

By MASAMOTO IWAIZUMI,* Kvozo OGURA, YUSAKU IKEGAMI, TAKASHI MATSUZAKI, and TARO ISOBE 
(Chemical Research Institute of Non-Aqueous Solutions, Tohoku University, Katahira-2-chome, Sendai, Japan)  

Summary The reaction of 4-phenyl- 1,3-dioxan with 
sodium-potassium alloy produced the naphthalene radical 
anion. 

DURING the course of an e.s.r. investigation of the radical 
anion of 4-phenyl-1,3-dioxan (l), it was observed that the 
naphthalene radical anion is formed through the rearrange- 
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ment of the radical anion of (1). 
Treatment of a solution of 4-phenyl-1,3-dioxan in 1,Z- 

dimethoxyethane (ca. 10-2~) with clean sodium-potassium 
alloy at  low temperature (below - 30") in vucuo caused the 
solution to go red. The solution exhibited a strong e.s.r. 
signal which is attributed to the radical anion of (l).l The 
reduction did not proceed either in THF or when potassium 
and sodium metals were used separately. After a few 
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hours contact with sodium-potassium alloy at around - 30°, 
the red solution of the radical turned green. The e.s.r. 
signal due to the radical anion of (1) was transformed 
gradually to a 25-line pattern which consisted of two 
quintets with a binomial intensity ratio and with hyperfine 
splitting constants of 5.00 and 1-84 gauss. This hyperfine 
structure and the colour of the solution fit in well with 
those reported for the naphthalene radical anion.2 The 
naphthalene radical anion was only observed after prior 
formation of the radical anion of (1). It is likely, therefore, 
that the naphthalene structure is formed via the anion 

radical of (1). No appreciable acceleration of the reaction 
rate with increasing concentration of (1) was observed, 
suggesting that the reaction proceeded through an intra- 
molecular rearrangement. 

The mechanism in the Scheme is suggested. 
Rough estimation of the e.s.r. signal intensities for both 

radical anions showed that the yield of the naphthalene 
radical anion from the radical anion of (1) is higher than 50%. 

(Received, 19th August 1972; Corn. 1453.) 

M. Iwaizumi, T. Matsuzaki, and T. Isobe, Presented a t  the E.S.R. Symposium of the Chemical Society of Japan, Osaka, October, 

D. E. Paul, D. Lipkin, and S. I. Weissman, J .  Amer. Chem. SOL, 1956, 78, 116; J.  C. M. Henning, J .  Chem. Phys., 1966,44, 2139; 
1971. 

M. Iwaizumi, M. Suzuki, T. Isobe, and H. Azumi, Bull. Chem. SOC. Japan, 1968, 41, 732. 




