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THE PREDICTION OF THE GIBBS ENERGIES OF FORMATION
FOR ALKANES
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The prediction ability for the standard Gibbs energies of formation for alkanes by using
topological and empirical models is tested. A pumber of forty topological indices were
used in correlations. Best resultsare obtained with equations using as parameters
1y, 2y, Sxps 4xes *xper Ao Sxps Wi lopps MCL DRGI and RGI. Through the equations
obtained the standard Gibbs energies of formation for alkanes are demonstrated to
bear a strong relationship to topological characteristics.

1. INFRODUCTION

Accurate data about the fundamental physical and chemical pro-
perties of organic compounds are strongly needed to design and operate
a large variety of ‘technological installations. An answer to this inquiry
is the existence of large compilations containing information on various
physical and chemical properties of chemical compounds, under various
conditions,! but they are of no great use when one searches for the pro-
perties of a new compound or a compound whose properties are not de-
termined. For example, the number of alkane constitutional isomers
increases very rapidly with the number of carbon atoms.? We cannot
expect that the thermodynamic properties of so many chemical species
can be determined in the laboratory. So 1t 1s practical to obtain relationships
between the structure of chemical compounds and their thermodynamic -
properties in order to compute the unknown thermodynamic properties
of isomers with higher number of carbon atoms. To solve this situation,
physico-chemical properties were established, beginning with the work
done by Kopp.? Usually, they are group additivity methods, ranging from
those that consider as parameters the type of the chemical bonds to the
more complex additivity functions of Smolengkii 4 and Tatevskii. °

Another method used in establishing correlations between structure
and physico-chemical properties is to express the bonding topology of
the molecular graph by a mathematical expression, which may be a matrix,
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