The calculation of combustion enthalpies of threecoordinated nitrogen derivatives
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Organic derivatives of threecoordinated nitrogen have the special place among the classes of organic compounds, because they possess various properties which are useful in practical applications. However, as follows from the literature, the thermochemistry of these compounds is far from being fully studied.
There can be various difficulties in the experimental determination of the combustion enthalpies of organic compounds, particularly in the case of compounds containing nitrogen atoms with different coordination numbers. Here we report the method of calculation of combustion enthalpies of organonitrogen compounds using a computational procedure detailed in our earlier publications [1, 2]. We used a multiparametric group contribution additivity method for the atoms of the molecule, taking into account their nearest atomic surroundings. As was noted earlier [1], this method has a variety of advantages over the other methods for calculating the combustion enthalpy of organic compounds.
Using the above approach, we have calculated combustion enthalpies of about 150 organonitrogen compounds from various classes: primary, secondary, and tertiary aliphatic amines; aromatic amines; primary, secondary, and tertiary aliphatic amides of carboxylic acids; nitrocompounds; hydrazines; pyridine, pyrimidine, and pyrazine derivatives; and pyrrole and imidazole derivatives. The calculated and experimental combustion enthalpies are in good agreement with each other. For many of the organonitrogen compounds, thermochemical data have been obtained for the first time.
The computational procedure used in this work can be applied to the calculation of the heat of combustion for other classes of organic compounds.
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