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The steric effect of alkyl groups is characterized by the Steric Ver-
tex Topological Index (SVTI). SVTI 1s equal to the sum of the dis-
tances not greater than three between the attachment site and the
carbon atoms of the alkly group. The correlations presented, either
with reaction rates of acid-catalyzed esterification of carboxylic ac-
ids or with various steric parameters, i.e. E,, E'y, v, and =, indi-
cated that SVTI can serve as a useful steric parameter in reactivity
studies.

INTRODUCTION

Establishment of relationships, as well as the possiblity of prediction,
usually constitute the first step in the comprehension of a phenomenon.

Quantitative Structure-Activity Relationships (QSAR) for the chemical
reactivity of classes of organic compounds were examined by using free-en-
ergy-related physico-chemical parameters. A major method of modeling the
effect of structure variation on chemical reactivity, physical properties or
biological activity of a set of substrates is the use of correlational analysis.
In this method, it is assumed that the effect of structural variation of a sub-
stituent upon some chemical, physical or biological property of interest is a
linear function of the parameters that constitute a measure of electrical,
steric, and transport effects.®¢

The first and for many years the only successful method for parametri-
zation of steric effects were the E, constants introduced by Taft. The vari-
ation in the acid-catalyzed hydrolysis of aliphatic carboxylic esters RCOOR'
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is mostly subject to the steric effect exerted intramolecularly by the substi-
tuent R on the formation of the tetrahedral reaction intermediate. Taft de-

fined the steric parameter E,”® as

Es = log (kR/kMe)A

where (kg/ky.)a refers to the ratio of acid-catalyzed hydrolysis rate constant
of RCOOR' to that of MeCOOR'. By definition, E . (Me) = 0. A number of
research efforts were concentrated on the dissection of the £, parameters,
and on the prediction of £, values from the molecular structure, using an
additive model.®~!' In an attmept to improve the E, parameter, Dubois
and coworkers defined the »revised« Taft steric parameter £’  using the
acid-catalyzed esterification of carboxylic acids (at 40 °C) as the reference

reaction.!>13

From the definition of the E. parameters it is not apparent how any
structural feature determines the steric effect. Taft recognized that E_ varies
parallel to the group radius. Charton examined the relationship between
them quantitatively, and showed that the steric effect for selected series of
substituent is linearly dependent on the van der Waals radius, defining a
new type of steric parameter, v.!4-16

A topological model of steric strain was defined by Brown!”'® in the the-
ory of homomorphs. In recent years, many different graph invariants have
been propopsed for characterization of the structural features of chemical
species. These are usually referred to in the chemical literature as topologi-
cal indices (T1).1%2% Such indices reflect, in different ways, the size and
shape of the molecules they characterize and also provide some measure for
the degree of molecular branching.

By removing all hydrogen atoms from the constitutional formula of a
chemical compound containing covalent bonds, we obtain the hydrogen-de-
pleted graph (or molecular graph) of that compound, whose vertices corre-
spond to non-hydrogen atoms. In the particular case of hydrocarbons, the
vertices of the molecular graph denote carbon atoms.

The link between the connectivity index y (defined by Randié¢*®) and E.
has been made evident by Murray,?” who succeded in finding correlations
between the Taft parameter and y for a series of substituted alkyls.

Schug and coworkers?® revealed that, for sterically controlled reactions,
the relative rates of series of substrates can be correlated either with the
connectivity index of the substrates themselves or with the changes in the
indices that accompany the formation of transition states.

The TI =, reflecting the steric effect, was recently defined as a sum of
three shape descriptors.?” Index = correlates well both with reactivity data
and with a set of previously defined steric parameters.

In the present investigation, we will define a new Vertex Topological In-
dex (VTI)?° encoding the steric effect of an alkyl group.






