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Gas-phase thermolyeis of phenyl azide is a complex, low-yield reaction in 

which ring contraction lB4 to cyanocyclopentadiene I as well a8 a ring-expansion/ 

contraction cycle leading to pyridines ie apparently involved. 3*5 Despite its 

complexity, it remains central to the theme of reaction mechanism in the aryl 

nitrene/carbene rearrangements. We report here findings which cast Borne light 

on the details of the ring contraction mechanism. The reaction scheme, 

eummariaed below, was used to determine that part of the labelled atom (l-14C) 

from phenyl azide which appeared in the CN-group of the product I. 
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The azide was pyrolysed at 600°/0.05 mm (initial pressure) under conditions 

of rapid eample introduction. 1,2 The volatile products were allowed to dimerise I 
(24 h under N2) to II, then scavenged with pure II , allowing 0.5 h at 110' for 

equilibration of the cold and labelled materials. The dimera II, purified by 

chromatography, were then converted to III arid the radiochemical purity checked 

by purification through the eodium ealts; the specific activity (110610 dpm/M) 

was unaltered by thie process. Electrolytic decarboxylation under N2 and 

trapping with phenylmagnesium bromide led to benzoic acid (15027 dpm/nhM); the 

electrolysis conditions precluded radiochemical assay on the electrolysate. 
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The significant point .ernerging from,this work is the necessity to invoke H- 

shifts as part of the mechanism, in contrast with the work of Hedaya and Kent7 

with l3 C-labelled p-tolylcarbene, where a mechanism analogous to the process D 

was indicated. These authors, however, were dealing with a process different 

to that of ring contraction and probably of lower energy than the decomposition 

of phenyl azide. In the completely analogous case of ring contraction of 

phenylcarbene to fulvenall.eneg we have, indeed, shown' the occurrence of H- 

shifts prior to ring contraction. 

The existence of a randomisation process which proceeds faster than ring 

contraction lends support to the theory5"' that ring co;ltraction of l(H)- 

triazoloarenes (VIII) gives only one nitrile (XI) (under conditions where the 

product is stable to sigmatropic CN-shift) because it proceeds y& the biradical 

(or iminocarbene) IX rather than through the nitrene X. 
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10. We stress, however, that formation of I from phenyl aside is observed 

under conditions approaching that of a "controlled explosion" I,2 . Our 

ignorance of the exact temperature and pressure dictates that we make 

our extrapolation to the case of triazoloarene pyrolysis with some 

reservations. 
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