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Reactions of Arylaldehyde Azines with Strong Bases and the 
Mechanism of Formation of 1,2,4=Triazoles 

By J. T. A. BOYLE and M. F. GRUNDON* 
(Department of Chemistry, The Queen’s University of Belfast, Belfast 9) 

ARYLALDEHYDE HYDRAZONES, structurally un- 
suitable for Wolff-Kishner reductions (N-substi- 
t u  ted hydrazones, azines, hydrazidines, etc.) have 
been shown recently to yield acyclic and hetero- 
cyclic products on treatment with strong bases.lt* 
We now report a study of arylaldehyde azines 
which helps to clarify the mechanisms of these 
reactions. 

Treatment of benzaldehyde azine with potassium 
t-butoxide (1-2 moles) in boiling toluene for 
40 hr. resulted in complete reaction, and eleven 
products have been isolated. Major components 
were 3,5-diphenyl-1,2,4-triazole (111; Ar = Ph) 
and its I-benzyl derivative (11; Ar = Ph, 
R = CH,Ph), 3,5,6-triphenyl-1,2,4-triazine and 
two of its reduction products, 2,4,5-triphenyl- 
imidazole and benzoic acid. Traces of trans- 
stilbene, 3,4,5-triphenylpyrazole, and 2,4,6-tri- 
phenyl- 1,3,5-triazine were formed also, and in 

some experiments benzonitrile was isolated in 
small yield. 

The structure of the benzyltriazole (11; Ar = 
Ph, R = CH,Ph) suggests that it is formed by 
1,3-addition of benzaldehyde azine or its tautomer 
to benzonitrile or to a species containing a C=N 
group. Consistent with this postulate is the 
isolation of the 1-(diphenylmethy1)triazole (11; 
Ar = m-MeO-C,H,, R = CHPh,) and m-methoxy- 
benzonitrile from reaction of the unsymmetrical 
azine, m-MeOC,H,CH = N-N = CPh,, with 
potassium t-butoxide. 

Repetition of the benzaldehyde azine reaction 
in the presence of labelled benzonitrile, Ph14CN, 
afforded the diphenyltriazole (111; Ar = Ph) 
containing over 30% of the original radioactivity, 
but labelling in other heterocyclic products was 
negligible. It is clear, therefore, that the 
1-benzyltriazole does not arise from benzonitrile 
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Ph.?=N.N.CHzPh 
(1) 

/N-CHPh 
Ph*CH = N 

and we suggest the following mechanism in which 
the dipolar species (I, only one mesomeric form 
shown) undergoes 1,3-~ycloaddition with a second 
molecule of benzaldehyde azine. The reactions 
of diphenylnitrile imine3 provide an analo,T for 
this scheme. 

One route to 3,5-diphenyl-1,2,4-triazole (111; 
Ar = Ph) must proceed by base-catalysed loss 
of the side-chain from the l-benzyltriazole, since 
we find that this occurs under the conditions of 
the azine-butoxide reaction. The tracer experi- 
ment, however, indicates that a second pathway 
involves benzonitrile, and the following mechanism 
is possible. 

The nucleophile, Y-, may be the anions PhCHcN- 
(from elimination of benzonitrile from benzalde- 
hyde azine) or Phc=N-E= CHPh, which would 
provide good leaving groups for subsequent 
elimination, or less likely the t-butoxide ion. 

Spassov and Robev2 reported the formation of 
diaryl-l,2,4-triazoles from aryladehyde azines and 
sodamide in xylene, and suggested that one 
nitrogen atom of the product was derived from 
the amide anion. We consider it more likely that 
sodamide acts only as a base, and that the 
triazoles are formed by mechanisms similar to 
those suggested above. 

(Received, September 18th, 1967; Corn. 992.) 

R. F. Smith and L. E. Walker, J .  Org. Chem., 1962, 27, 4372; S .  Robev, Compt. rend. Acad.  bulg. Sci., 1939, 

A. Spassov and S. Kobev, Chem. Ber., 1965, 98, 928. 
R. Huisgen, R. Grashey, E. Aufderhaar, and R. Kunz, Chem. Bey., 1965, 98, 64% 

12, 141, 207; M. F. Grundon and M. D. Scott, J .  Chem. SOC., 1964, 5674. 




