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Abstract

The study results of the topology features of 4-amino and 4-carboxyquinolines derivatives are
presented. The structure of the selected research objects differs by the nature of the functional group and
substituents in positions 2 and 6, which facilitates the realization of various types of intermolecular
interactions. To establish the relationship between structure and properties, including chromatographic
retention as molecular structure descriptors, topological indices (connectivity indices and Wiener indices) are
selected. These indices are possible to correlate with different physico-chemical characteristics and properties
of molecules, so they are useful for identification and prognostic goals.

The values of the connectivity indices and Wiener indices for 15 quinoline derivatives are calculated. It
is shown that for the compounds studied the values of topological indices vary within a relatively wide range.
At the same time, the increase in the number of atoms in the molecule is accompanied by an increase in the
values of the indices, and the replacement of carbon atoms by heteroatoms leads to decrease in the
corresponding quantities. The relationship between the topological and electronic characteristics of quinoline
derivatives was studied. It is established that topological indices correlate well with the size physicochemical
characteristics of quinoline derivatives, however, the level of such correlations turns out to be different for
different indices, connectivity indices of different orders and is determined, first of all, by the structure of
analyte molecules. It was found that the maximum values of the regression coefficient correspond to the
correlations between the polarizability, the surface area, the volume of the molecules of the quinoline
derivatives and the zero-order connectivity indices (0y). Increasing the order of such one leads to a significant
decrease in the value of the correlation coefficient. The effect of the topology of the molecules of these
compounds on their retention in conditions of reversed-phase high-performance liquid chromatography using
nonpolar sorbents of various chemical nature was studied. It has been demonstrated that the most important is
the effect of the molecular topology on the retention of a porous graphite carbon by a flat surface. On the basis
of a good level of such correlations, an assumption is made about the predictive capabilities of the
dependences obtained, which can be used to predict the retention of quinoline derivatives
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