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Topological indices represent an important class of structural descriptors, widely used in modeling physical,
chemical, or biological properties, in similarity and diversity assessment, database mining, and in the viriual
screening of combinatorial libraries. Recently, the distance matrix computed from the molecular geometry was
used as the source of a new series of structural descriptors, the topographic indices. Topographic indices are
structural invariants computed from three-dimensional molecular geometry with the formulas defined for topo-
logical indices. Using molecular matrices derived from three-dimensional molecular geometry, denoted 3M, we
define new families of structural descriptors, the information-theory operators U(3M), V(3M), X(3M), and
Y(3M). These operators are computed from atomic invariants that measure the information content of the matrix
elements associated with the respective atom. Structural descriptors computed with the operators U(3M),
V(3M), X(3M), and Y(3M) are used in a quantitative structure-retention retationship model for alkylphenols in
gas-liquid chromatography.

INTRODUCTION

The computation of molecular properties from the molecular structure represents an important
problem in theoretical chemistry. The molecular structure is considered at various levels of complexity:
the molecular graph level, the geometrical level, and the quantum level. The first level of molecular
structure description uses the connectivity of atoms, and does not consider the information regarding
the three-dimensional structure of the molecule. The structure of the molecular graph determines a large
number of molecular properties ranging from physico-chemical and thermodynamic properties to
chemical reactivity and biological activity. Among the large class of molecular graph invariants used to
describe the chemical structure, we mention here graph theoretic polynomials, spectra, spectral
moments, topological indices, distances, walks, and paths. The most used molecular graph descriptors
in establishing Quantitative Structure-Property Relationships (QSPRs), Quantitative Structure-Activity
Relationships (QSARs), and structural similarity models are topological indices (TIs).? '* A topological
index is a numerical descriptor of the molecular structure derived from the corresponding molecular
graph. The topological description of a molecule contains information on the atom-atom connectivity in
the molecule, and encodes the size, shape, and branching features that determine the molecular pro-
perties. This graph description of molecules neglects information on bond lengths, bond angies, and
torsion angles.

With the development of chemical databases containing the three-dimensional structure of a
large number of compounds, and with the possibility to compute the gemetrical structure of (almost)
any chemical compound with various molecular mechanics or quantum mechanics software, it is now






