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The mechanism of the rearrangement of Z-alkylpyridine l-oxides (I) into 

Z- w-acetoxyalkylpyridines (II) has been the subject of considerable controversy since 

its discovery in 1953 (3). Oae (4) investigated the reaction of 2-picoline l-oxide with 

18 
0-labelled acetic anhydride and concluded that an intimate radical pair (IV) was an 

intermediate. Oae’s experimental findings could have also resulted (a) from scrambling 

of the label either before or after the arrangement proper, or alternatively, (b) from 

neglect of the considerable proportions of by-products of type (III) present (5) in the 

We have carried out 
18 

product. 0-labelling experiments on a variety of 2-alkyl- 

pyridine 1 -oxides, separated the products by preparative v.p. c., and excluded both 

these possibilities (8), and thus confirm Gaels experimental findings. 

VI b VI a 

257 



No.3 

However, we do not agreeMae’s interpretation of the labelling results. 

This work excludes the rearrangement (Via) as the route to (II) but there are still two 

other mechanisms which would fit Oae’s labelling work : (a) an intimate ion pair (V) 

as suggested by Cohen and Fager (7), and (b) a reaction sequence involving the formation, 

and further rearrangement, as indicated, of intermediates of type (VIb). The second 

possibility (b) is excluded by a detailed consideration of our own labelling results, 

particularly those involving the isotopic composition of the byproducts of type (III), as 

will be discussed in detail in the full paper. To test for the possibility (a) we have now 

studied compounds in which R was selected to allow easy rearrangement of the carbonium 

ion portion in the ion-pair intermediate (V). 
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Z-Cyclopentylcarbinyl- (VII) and 2-neopentyl-pyridine l-oxide (XIII) were 

reacted with acetic anhydride and the products (VIII - XII) and (XIV - XVII) detected 

and analysed (8) by gas chromatography. Independent experiments confirmed the 

absence of the interconversions (VIII+ IX +X1 +X11) and (XIV *XVII) under the 

conditions of the reaction. Further, 2-n-propylpyridine l-oxide yielded 15% of 

2-propenylpyridine as well as the expected reaction products. 

We consider that the significant proportions of rearranged products of type 

(XI) and (XVII) in the reaction mixtures afford evidence for the intermediate existence 

of carbonium ions, probably in the form of ion pairs of type (V). Carbonium ion 

rearrangements (similar to V-XI, XVII) are commonplace (9) but fast rearrange- 

ment of radicals of type (VI) would be unexpected (10). 

Very recently (11) other evidence in favour of the ion-pair mechanism has 

been presented by Cohen and Decto. 
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