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A Comparison of the Thermolysis and Photochemistry of Benzotriazoles 
By A. J. HUBERT* 

(Union Carbide European Research Associates, s.a., 96, rue Gatti de Gamond, Brussels 18, Belgium) 

A RECENT publication1 on the photosynthesis of carbazole [(IV) and (I;  R = Me)] ). The formation of (XI) may be 
from phenylbenzotriazole prompts us to report on the explained by an initial ring-closure of the product of the 
photolysis of benzotriazoles substituted in the position 1 by pyrolysis of (VIII), between the phenyl group of the 
a heterocyclic component containing a nitrogen atom vicinal benzotriazole and the sulphur of benzothiazole. In the 
to the benzotriazolyl group. presence of polyphosphoric acid, the intermediate (X) may 
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l-(2-Pyridy1)benzotriazole (I ; R = €3) gives 9H-pyrido- 
E2,S-bJindole (111) when heated with an acid or a salt such 
as ZnC1,.2 Irradiation of (I; R = H) gave pyrido[lI2-a]- 
benziniidazole (XI; R = H) ( ~ 7 0 %  : quartz lamp, filter; 
unfiltered light gave only tars). Although a small amount 
of (111) (ca. &-lo%) was detected (t.1.c.). A small amount 
of (11; R = H) is formed in the acid-catalysed decomposi- 
tion of (I;  R = H) ; this had not been reported previously. 
It appears therefore that the photodecomposition of 
benzotriazoles proceeds in a completely different way from 
the thermal decomposition. In  two cases, however, the 
only isolable compounds were the same as those obtained 
from the thermal decomposition; [see (IV) -+ (V) and (I; 
R = Me) -+ (11; R = Me)]. In  other cases [(VI) and 
(VIII)] no cyclic compounds were obtained by the acid- 
catalysed decomposition and water-soluble compounds 
were formed. Di-o-aminophenyl sulphide (XI) was identi- 
fied as the exclusive product of the reaction of (VIII). 

Two different mechanisms are probably involved in these 
reactions. The photolysis takes place under neutral 
conditions and is inhibited in acid solutions. The pyrolysis, 
however, is catalysed by acids. In  the photolysis, cycliza- 
tion takes place on the nitrogen atom whereas in the 
pyrolysis the nitrogen is not involved in the new ring 
{except when the other position is blocked by a substituent 

result, which is easily hydrolysed to the end product (XI). 
The structure of (XI) was proved by comparing its i.r. 

Comparison of the products of the photolysis with those of the 
4 thermolysis of benzotriazoies 

Photolysis 
Product of Yield 

Substrate decomposition (%) M.p. 
70 179' 

5-10  * 
70 130 
90 118-122 
30 140 
20 145 
0 -  
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(IV) (V) 
(VI) (VW 
(VIII) (1X)C 
(W 

(1112 

Thermol ysis 
Yield 
(%) M.P. 
5-1 0 * 

70 210' 
50 130 

< lo  122 - 0 
0 - 

30 87 
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spectrum with that of a sample of di-o-aminophenyl sulphide 
prepared according to the reported pr~cedure.~ 
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