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Iminophthalans (Imino-1,3-dihydroisobenzofurans) from the Nitration of 
Some p -Xylonitrile Derivatives 

By HITOMI SUZUKI,* MAMIE KOGE, and TERUKIYO HANAFUSA 
(Department of Chemistry, Faculty of Science, Hiroshima University, Higashi-sendamachi, Hiroshima 730, Japan.) 

Summary On treatment with conc. nitric acid a t  room 
temperature, some substituted p-xylonitriles undergo an 
easy oxidative cyclisation as the unusual consequence of 

ips0 attack, giving 1-iminophthalans in modest to good 
yields. 
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NITRATION of aryl cyanides usually leads to the expected 
products of substitution and addition, the CN group 
remaining intact.l However, some pxylonitrile deriva- 
tives are found to undergo an easy oxidative cyclisation 
during nitration, giving 1-iminophthalans (l-imino- 1,3- 
dihydroisobenzofurans) in modest to good yields. 

The nitrile (la) was dissolved in nitric acid (d 1.5) a t  
temperatures below - 10 "C and the mixture was set aside 
at room temperature for several days. Dilution with water, 
followed by immediate neutralization of the aqueous 
filtrate? with NaHCO, gave the iminophthalan (6a) , yellow 
needles, m.p. 185-190 "C with sintering and gradual 
decomposition, in 23-52% yield. When the aqueous 
filtrate was set aside overnight without neutralization, the 
phthalide (7a) was precipitated, white needles, m.p. 191- 
194 "C. Compounds (lb-e) under similar conditions gave 
(6b-e)  in 18-85% yields, or (7b-e) in 20-96% yie1ds;I 
no effort was made to maximize the yields. 

Few cyclic imino-ethers of this type have been described, 
most being obtained in unspecified yields by heating o- 
halogenomethylbenzamides a t  high temperatures., Forma- 
tion of (6a-e) can be explained by a sequence involving the 
ips0 attack of a nitronium ion at  the site rneta to the cyano 
group in (1) to form the ion (2), which releases a proton from 
the activated methyl group para to the site of attack to 
give the methylene-cyclohexadiene (3) ,3 which is then 
transformed into the benzyl nitrate (4); in moderately 
strong protogenic acidic media, the nitrate (4) undergoes 
intramolecular ring closure through nucleophilic attack of 
the ester oxygen on the electron-deficient carbon of the 
nitrilium ion (5 ) ,  giving (6) (Scheme). 

Iminophthalan formation is limited to those nitriles 
having at  least one pair of methyl groups para to each 
other; others are simply nitrated on the ring or recovered 
unchanged. In contrast to the nitration of polymethyl- 
benzenes in acetonitrile in which N- (polymethylbenzyl) - 
acetamides are obtained,4 no Ritter-type reaction leading to 
phthalimidiness was observed. To our knowledge, the 
reaction seems to be the first example in which the electro- 
philic carbon of the nitrilium ion displaces the acyl com- 
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ponent on the ester oxygen, giving imino-ethers as stable 
products. It may also have synthetic potential as a new 
route to some substituted iminophthalans and phthalides. 
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