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Tetrazanes as Intermediates in the Oxidation of N- Amino-lactams 
By D. J. ANDERSON, T. L. GILCHRIST, and C.  W. REES* 

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

Sunwnary Tetrazanes (3) are obtained by the oxidation 
of N-aminopfbthalimide (1) , l-amino-2-quinolone (4) , 
and l-amino-3-isopropenylbenzimidazolin-2-one ( 5 ) ,  with 
iodosobenzene diacetate ; they give the parent lactams on 
mild heating, and the trans-tetrazenes on further 
oxidation. 

OXIDATION of N-amino-lactams by lead tetra-acetate 
usually leads to the formation of one or both of two types of 
products : tvaizs-tetrazenes, and the corresponding lactams. 
For example, oxidation of N-atninophthalimide (1) by lead 
tetra-acetate can give the tvmzs-tetrazene (2) , or phthali- 
mide, or both, depending upon the reaction c0nditions.l y 2  

Mechanisms for these reactions have not been established. 
Hoesch and Dreiding2 have speculated that phthalimide is 
formed by the fragmentation of an intermediate tetrazane 
(Scheme). This mechanism could operate with other 
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tetrazanes which have an a-carbonyl group. Tetrazanes 
have also been suggested as intermediates in the more 
general formation of tetrazenes by the oxidation of 1,l- 
disubstituted hydrazi~ies,~ but hitherto no 2,3-unsubsti- 
tutccl tetrazanes (3) have been isolated and characterised.? 

We now report the isolation of such tetrazanes by the 
osidation of N-aminophthalimide (1) and other N-amino- 
lactams (4)l and (5)  1. with iodosobenzene diacetate. The 
tetrazanes are unstable solids which can explode when 
heated or scratched. They give the corresponding lactams 
quantitatively on mild heating (e.g. in a solvent a t  30-40") 
and are converted into the corresponding trans-tetrazenes in 
good yields on further oxidation with lead tetra-acetate or 
with iodosobenzene diacetate. Thus, tetrazanes are illdeed 
probable intermediates in the oxidation and oxidative 
deamination of N-amino-lactams. 

The formation of tetrazanes in these conditions appears 
to be general for N-amino-lactams, but not all are isolable. 
Thus, 3-amino-2-methyl-4-quinazolone (6) gave a solution 

on oxidation of which the i.r. spectrum is consistent with the 
presence of a tetrazane, but nitrogen was evolved when the 

Tetrazanest from the reaction of hi-amino-lactaws with PhI(014c),a 

N- Amino- Isolated ~m axN-H Decomp. 
lactam yield (%)b (cm-l) (mull) point 

90 3270 2 10-212" 
20 3220 130" 
40 3250 86" 

(1) 
(4) 
( 5 )  

a PhI(OAc), (0.5 mol.) in CH2C12 was added dropwise to a 
stirred solution or suspension of the N-amino-lactam (1 mol.) in 
CH2C12 a t  0-10". The solution was then evaporated to small 
bulk a t  0". 

b Oxidation to the tetrazane is near-quantitative but the 
isolated yield depends on solubility and stability of the tetrazane. 

solution was concentrated, and only the parent lactam was 
isolated. iV-Amino-compounds which have no a-carbonyl 
group do not give detectable quantities of tetrazanes in 

0 

MeC=CH2 

( 5 )  NH2 

0 0 

0 d',.".. N0 Me 

these conditions, however : the oxidations of X-aminocarba- 
zole, l-amino-4-quinolone, and l-amino-2,3,4,B-tetraphenyl- 
pyrrole gave mixtures in which there was no evidence for 
the presence of tetrazanes. 

(Received, May 5th, 1971; Conz. 717.) 

t A tetrazane structure has been proposed for an oxidation product of tvaszs-l-amino-2,5-diphenylpyrrolidine (C. G. Overberger, 
M. Valentine, acd J.-P. Rnselme, J .  Anzer. Chem. Soc., 1969, 91, 687), and an iron-tetrazane complex has been isolated (D. Walz and 
S. Fallab, Hrlv. Chim. Acta, 1960, 43, 540 and 1961, 44, 13). 

$ Satisfactory analytical and spectral data have been obtained for all new compounds. 
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