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2,4,6-TRIMETHYLACETOPHENONE OXIME undergoes the Beck- 
mann rearrangement extremely readi1y.l In sulphuric 
acid it reacts about 3000 times as fast as p-methylaceto- 
phenon e oxime. This high reactivity in rearrangement, 
coupled with its inertness towards hydrolysis, has per- 
mitted the measurement of the rate of rearrangement of 
2,4,6-trimethylacetophenone oxime over a wide range of 
acidity in both sulphuric and perchloric acids. 
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The Beckmann rearrangement of acetophenone oximes 
in sulphuric acid2 is accompanied by a change in the U.V. 

absorption spectrum of the reaction solution. For m- and 
p-subs tituted acetophenone oximes the spectral change 
observed is that to be expected for the conversion of the 
oxime into the corresponding acetanilide, no intermediate 

stage being detectable. However, study of the rearrange- 
ment of 2,4,6-trimethylacetophenone oxime indicates that 
the reaction proceeds through the intermediate formation 
of an N-arylnitrilium ion (I). The rate of formation of 
(I) (Amax 258 nm., E 14,000 in 95% sulphuric acid) has been 
measured in 55-98y0 sulphuric acid and in 52-72?! 
perchloric acid, and the rate of hydration of (I) has been 
measured in 77-92% sulphuric acid and in 72% per- 
chloric acid. The variation of the observed first-order rate 
constants with acidity is shown in the Figure. The rate 
constants show that where the formation of an intermediate 
is not observed, as with m- and +substituted acetophenone 

FIGURE. The Beckmann rearrangement of 2,4,6-trimethylaceto- 
phenone oxime in sulphuric and 9erchloric acids at 25'. (A) 
Formation of intermediate in sulphuric acid; (B) formation of 
intermediate in perchloric acid; (C) hydration of intermediate i n  
sul$hwric acid ; (D) hydration of intermediate in perchloric acid. 
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oximes, the rate being measured is the rate of formation of 
the intermediate which is, however, not “seen” because of 
its rapid hydration to give the amide. 

That the observed intermediate in the rearrangement of 
2,4,6-trimethylacetophenone oxime is the N-arylnitrilium 
ion (I) and not the phenonium ion (11) is made probable by 
its lH n.rn.r. spectrum [T 2.42 (ZH), 6.24 (3H, methyl group 
not attached to ring), 7.06 (6H), and 7-18 (3H), in 94.8o/b 
sulphuric acid. Very similar spectra were observed using 
85% sulphuric acid and 72% perchloric acid]. By com- 
parison the IH n.m.r. spectrum in 94.8% sulphuric acid of 
the 2,4,6-trimethylanilinium ion (111) shows signals a t  
T 2.00 (3H, NH,f), 2.56 (2H), 7.18 (6H), and 7.30 (3H), 
whilst Olah et aL3 have reported the spectrum of the 

phenonium ion (IV) to consist of singlets a t  T 2.34 (2H), 6.23 
(4H), 7.40 (3H), and 7-62 (6H). The structure of the 
observed intermediate must therefore be similar to (111) 
and rather different from (IV). We conclude that the 
intermediate is the iV-arylnitrilium ion (I). A similar 
intermediate has been observed in the rearrangement of 
o-methylacetophenone oxime in 90--98% sulphuric acid. 

The divergence of the curves (Figure) for reaction in 
sulphuric acid and in perchloric acid a t  high acidity indi- 
cates that the reactive species in concentrated sulphuric 
acid is the oxime O-sulphonic acid, rather than the pro- 
tonated oxime. 
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