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The thermal decomposition of 2-(arylimino)-5,5­

diphenyl-~3-l,3,4-oxadiazolines,prepared by the

oxidation of benzophenone 4-arylsemicarbazones by

lead tetra-acetate, was studied. A possible

mechanism of the decomposition is discussed in

the light of a correlation between the rate constants

and substituent constants. The configuration of

N,5,5-trisubstituted-2-imino-~3-l,3,4-oxadiazolines

was determined. Several new compounds, 5,5-dialkyl­

~3-l,3,4-oxadiazolin-2-ones,were prepared by

hydrolysis of 5,5-dialkyl-2-(methylimino)-~3-l,3,4-

oxadiazolines. A literature survey of the oxidative

cyclization of nitrogen-containing carbonyl deriva-

tives, and of the thermal decomposition of cyclic

azo compounds is presented.
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GENERAL INTRODUCTION

West and Warkentin reported that the oxidative

cyclization of 4-substituted semicarbazones gave

2-(substituted imino)-~-1,3A~xadiazolines(1). The

thermolysis of these heterocycles proceeded by two parallel

o
Rl R2C=NNHCNHR3

first-order pathways. From the variation in the ratio

of the two modes of decomposition with the substituents

R
l

and R2 , the authors were able to reach some conclusions

about the nature of the transition states involved.

Rl R2C=O + N
2

___---~~ + R3&:C

~ Rl R2C=i N+ R3NCO
f

R
l

R
2

C: + N2

1



One of the objectives of this study was to gain

a better insight into the mechanism of decomposition

by studying the effects of changing the exocyclic

substituents (R3 ) on rates and products of the

thermolysis of 5,5-diphenyl-2-(arylimino)-A3-l,3,4-

oxadiazolines.

A second objective was to determine the stereo-

chemistry (E or Z) of the oxadiazolines that had been

synthesized.

2

E

A new series of compounds, 5,5-dialkyl-~-1,3,4-

oxadiazolin-2-ones, were discovered to be byproducts

from the lead tetra-acetate oxidation of alkanone 4-

alkylsemicarbazon~s. The thermolysis of these

compounds was also investigated.



The use of agents other than lead tetra-acetate

for the oxidative cyclization of 4-substituted semi­

carbazones was studied.
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HISTORICAL INTRODUCTION

General

This introduction will examine first the scope and

applicability of the oxidative cyclization of nitrogen-

containing derivatives of carbonyl compounds. Although the

use of such a cyclization was restricted in this study to

the oxidation of 4-substituted semicarbazones, the background

of this preparative method encompasses many other carbonyl

derivatives. Indeed, this reaction, employing lead tetra-

acetate, manganese dioxide, ferric chloride, as well as

other oxidizing agents, has been a valuable synthetic route

to many heterocyclic compounds. Reviews of this field may

be found in the literature (lb, Ie).

The second part of this introduction will examine

the kinetic results previously obtained from the thermolysis

of some 2-(phenylimino)-5,5-diaryl-~-1,3,4-oxadiazolinesUa).

In addition, descriptions of the various modes of azo

decompo·sition to be found in the literature are included.
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