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4-Alkyl- and 4-Aryl- 1,2,3=benzotriazines 
By S. BRADBURY, M. KEATING, C. W. REES,* and R. C .  STORR 

[The Robert Robinson Laboratories, University of Liverpool, P.O. Box 147, Liverpool L69 3BX) 

Sztmmnry Oxidation of the hydrazones of o-aminophenyl 
alkyl and aryl ketones provides a simple route to the 
previously virtually unknown 4-alkyl- and 4-aryl-1,2,3- 
benzotriazines ; 1-(0-azidopheny1)diazoethane on ther- 
molysis also gives the 4-methyltriazine in high yield; 
on pyrolysis in the vapour phase, the triazines fragment 
to give henzyne and hence biphenylene (40%). 

Cis,CiS- 1,4-I)ICYANOBVTADIENE (2) is the stable product Of 
several reactions which formally involve o-dinitrenobenzene 
(1), such as the pyrolysis of o-diazidobenzenel and the 
oxidation of o-phenylenediamine2 and 2-aminobenzotri- 
az01e.~ In contrast, cis,cis-octa-3,5-diene-1,7-diyne (3) is 
unstable and rapidly isomerises to benzocyclobutadiene 
(4) .* Species with the intermediate stoicheiometry of 
o-nitrenophenylcarbene (5)  are therefore of considerable 
interest, particularly as potential precursors of azabenzo- 
cyclobut adiene. 

o-Aziclophenyldiazo-compounds (8) were obvious pre- 
cursors of the nitrenocarbenes (5 ) .  However, attempts to 
convert the readily available azides (6 ;  R = H, Me, or Ph) 
into the azitlo-hydrazones (7), by treatment with hydrazine 
in refluxing ethanol containing a small amount of acetic acid, 
gave the indazoles (9) in high yield. In fact this is a useful 
synthetic route to 3-substituted indazoles; i t  possibly 
involves intramolecular nucleophilic displacement of azide 
from the aromatic ring, under surprisingly mild conditions. 

In view of this failure to obtain the desired azido-hydra- 
zones (7) ,  the amino-hydrazones (10) were oxidised in the 
hope that they would give, successively, the o-amino-diazo- 
compound, the o-nitreno-diazo-compound, and, with loss 
of nitrogen the nitreno-carbene (5)  or a valence tautonier. 
Osidation of (10; R = Me, Ph, or p-RifeOC,H,) with lead 
tetra-awta+e gave two products in each case. The first 
was the corresponding acetamido-ketone (11) (10, 30, and 
70°/,. resr>ectivelv\. most simdv rationalised in terms of 
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reaction of the amino-dimo-compound with acetic acid to 
give the acetate (13), followed by intramolecular acetyl 
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transfer to nitrogen and further oxidation of the benzyl 
alcohol. 

R 

(13) 

More interesting, the second product was the 4-sub- 
stituted 1,2,3-benzotriazine (12) (50, 50, and 30% , 
respectively). Spectral, mass spectral, and analytical data 

support the proposed benzotriazine structure. Chemical 
support came from their fragmentation in relatively mild 
vapour-phase pyrolyses (450' and 0.1 Torr) to give benzyne, 
isolated as biphenylene (cn. 40%). The benzotriazine 
(12; R =I p-MeOC,H,)t was identical with the product 
obtained by diazotisation of 2-amino-4'-methoxybenzo- 
phenone imine.5 The 4-substituted benzotriazines are 
stable, colourless, crystalline solids. Their formation by 
oxidation of the o-aminophenyl hydrazones (10) can be 
readily envisaged via the amino-diazo-compound and 
cyclisation of this to the dihydrotriazine which is then 
oxidised. 

The diazo-azide (8; R = Me) has subsequently been 
obtained from the azido-ketone (6 ;  R = Me) by treatment 
with hydrazine under very mild conditions, with iodine 
catalysis. In refluxing benzene, (8 ;  R = Me) decomposed 
smoothly with loss of one mol. of nitrogen to give $-methyl- 
1,2,3-benzotriazine in 70% yield. Probably the azido- 
carbene is formed and undergoes 1,6-dipolar cyclisation in 
an 8~-electron pericyclic process. 

(Received, iWay 31d, 1971 ; Ccnz. 672.) 

t This is the only previously reported example of a simple aryl, or alkyl, 1,ZJ3-benzotriazine. 
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