QSPR – method FOR Prediction of vaporization enthalpy for alkanes, alcohols and acids
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In this work a new QSPR-method for the prediction of enthalpy of vaporization in normal conditions is suggested for alkanes, acids and alcohols. The method is based on the modification of the Randic scheme with applied connectivity indices from zero to three. Indices were calculated by the following equations: 
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 - index for the zero order; 
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- index for the first order; 
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 index for the second order; 
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- index for the third order. Summary index, including weight of each index, was obtained by equation
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. Values of descriptors (
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δ

) corresponding primary, secondary, tertiary and quaternary carbon atoms were calculated by the least-square method using training row of alkanes of various structure (39 compounds). In the result the following linear equation was obtained:
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 (r2 = 0,9999)                     (1)

Correctness of obtained data was checked on the test row of alkanes (69 compounds; r2 = 0,9999; s=1,1).
Equation (1) was applied for calculating of enthalpy of vaporization for alcohols and acids. The descriptors for alcohol (-ОН) and acid (-СООН) groups were determined. It was assumed that acids and alcohols made up hydrogen bonds in liquid phase, however, monocarbonic acids formed dimers in gas phase as well as in liquid phase, while in alcohols hydrogen bonds broke during vaporization. Taking last fact into consideration, descriptor (-ОН) was calculated without hydrogen bonds contribution.
So, enthalpy of vaporization for acids can be calculated by equation (1). For alcohols equation (1) was changed to equation (2):
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where 
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 - energy of hydrogen bond (9,9±3,9 kJ/mol), 2 – number of hydrogen bonds in alcohol (liquid phase).
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