Calculation of enthalpy of formation using A set of algorithmically formulated isodesmic reactions
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Enthalpy of formation is an important fundamental characteristic of a chemical compound. Progress of computing approaches allows to calculate enthalpy of formation of small-sized molecules to within 4 kJ/mol [1]. Nevertheless, high accuracy procedures are inaccessible for medium- and large-sized compounds. In this connection, a technique combining high precision and accessible computer expenses is required. The method of homodesmic reactions (HDR) may be a decision, but it is not possible to select HDR for every compound. The more broad-based is the method of isodesmic reactions (IDR). The main drawback of IDR is lesser accuracy comparing to HDR. In our work, we purpose the next technique to overcome this flaw of IDR: 

(1) Molecule (R) is represented as a graph with atom names in vertexes and bond orders in edges;
(2) All the connected subgraphs (Pi), which can also be represented as fragments of R, are found with proviso that the experimental enthalpy of formation of Pi is known quantity;
(3) N isodesmic reactions are formulated with various subsets of P as products and compounds AHy and AHkBHl as reactants;
(4) The method of IDR based on a simple quantum chemical approximation was applied to each reaction from (3). 
In such a way, we obtain data set which may be analyzed with means of mathematical statistics. For instance, it seems to be promising an investigation of the “Thermal effect of isodesmic reaction – measure of inaccuracy in determination offH0(R)”. We believe that such technique will afford to calculate a value of fH0(R) based on the method of IDR more precisely.
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