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Abstract: The combustion energies of a number of new mesoionic five-membered heterocyclic compounds of
arylazasydnones and arylazasydnoimines containing donor and acceptor substituents at different positions of the
phenyl ring have been experimentally determined. Calorimetric measurements of combustion energies were carried
out on a precision automatic combustion calorimeter with an isothermal shell (designed by the Laboratory of
Thermodynamics of Energetic Materials of the N. N. Semenov Federal Research Center for Chemical Physics,
Russian Academy of Sciences), designed specifically for the combustion of energetic compounds. With a sufficiently
large bomb volume (210 cm3), the calorimeter has a low energy equivalent (550 cal/K), which makes it possible to
use small amounts of energetic materials in the experiment and, thereby, reduce the risk of transition of combustion
into an explosion. Based on the obtained values, the enthalpies of combustion and formation in the standard state
of potentially energy-intensive nitroaryl derivatives of 1,2,3,4-oxatriazolium-5-olates and 1,2,3,4-oxatriazolium-
5-aminides are calculated. The influence of the electronic properties of the aryl substituent was estimated. It
was found that the contribution of the azasydnoimine fragment (B) to the enthalpy of combustion for diphenyl
derivatives is −189 kcal/mol. The calculated values for the contribution of the azasydnone cycle to the enthalpy of
combustion of phenylazasidnons depend on the position and nature of the substituent in benzene and, therefore,
the contribution value lies in the range from −105 to −126 kcal/mol. Based on the data obtained on the enthalpies
of formation of derivatives of 1,2,3,4-oxatriazoles and the values determined from them by the contributions of
fragments (A) and (B), it is possible to predict the thermochemical characteristics of hypothetical compounds with
azasydnone and azasydnoimine fragments.

Keywords: calorimetry; enthalpy of combustion; enthalpy of formation; azasydnone; azasydnoimine; mesoionic
compounds

DOI: 10.30826/CE20130214

Table Captions

Table 1 Combustion energies of diphenyl derivatives of 1,2,3,4-oxatriazolium aminides

Table 2 Thermochemical characteristics of diphenyl derivatives with azasydnoimine fragments

Table 3 Thermochemical characteristics of phenyl-, methylphenyl-, and nitrophenyl derivatives of 1,2,3,4-oxatriazoliumolates
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