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In order to develop a unique and systematically logical
(i.e., canonical) nomenclature for polycyclic aromatic hydro-
carbons, techniques from geometry and graph theory are applied
to the regular hexagonal tessellation of the plane. Unlike the
IUPACl nomenclature which starts with thirty-five "common
names" and adds benzene rings onto previously named compounds
in a mathematically uncoordinated manner, algorithms of nomen-
clature schemes for connected chains of benzene rings are
presented in Part I and a simplified scheme for large clusters
in Part II. For the chains of benzene rings, a synthetic al-
gorithm -- which is fairly close to the IUPAC method of naming
alkanes -- is first presented. An analytic algorithm, which
requires no preferential orientation (and thus can be done by
a computer), is next presented. For cluster molecules the
topological problems of multiply-connected regions make these
algorithms cumbersome; therefore, a simplified scheme is pre-
sented.

In addition, a unifying concept, the characteristic
number, is developed for the various confiqurations possible
with hexagonal tessellations. Also, the use of the other
planar tessellations is examined -- including the problems

associated with their usage.
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1. INTRODUCTION

In 1892 an international convention proposed the first
systematic nomenclature for organic compounds. This has been
continually up-graded to include the names for new chemicals
as they are discovered, under the auspices of the International
Union of Pure and Applied Chemistry, IUPACI. Despite the fact
that IUPAC has employed a large amount of geometric reasoning
(due to the geometrical nature of the compounds being named),
no purely geometrically based system has been presented. This
has resulted in the proliferation of numerous common names for
the skeletal structure of the class of polycyclic aromatic
hydrocarbons, as well as ad hoc addition schemes for naming
new polycyclics, with the concomitant result that many of the
geometric, topologic and graph theoretic properties of these
compounds have been overlooked.

This paper describes the simple geometry of the three reg-
ular planar tessellations, with particular emphasis on the hex-
agon tessellation -- which is then used as the basis for form-
ing systematic nomenclature schemes for polycyclic aromatic
hydrocarbons. Polycyclic aromatic hydrocarbons are perfectly
modelled by the hexagonal tessellation since these compounds
are strictly planar and contain only a single element (carbon)
that must be geometrically positioned. The presence of the
other element (hydrogen) is determined solely by the geometry
of the carbons and the simple need for bond saturation. In
other words, from a mathematical perspective, the system re-
duces to specifying only one parameter. Notwithstanding this
geometrical "simplicity", the development of such a system of
nomenclature has not been previously undertaken along the lines
proposed.

In addition, a superficial examination of the regular
square tessellation and its relation to the systematic nomen-
clature of the alkanes and of the regular triangular tessella-
tion as the basis for naming hexa-coordinated compounds, such
as the author described in Reference 2 (if and when a suffi-
cient number of such compounds are isolated in order to make
the task of interest to the practicing chemist) are presented.
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polygon (the square), the plane is tessellated by four squares

Figure 3 tessellation involving reg-
ular pentagons exists. The regular hexagon,
on the other hand, has an internal angle of
120° and thus forms the third of the regular
tessellations (Figure 4). For larger regqular
polygons each internal angle is greater than
120° but less than 180°; therefore, they can
not form tessellations.

In three dimensions, of the five regular

joined at each vertex (Figure 3). Continuing
to the regular pentagon, note that each inter-
nal angle is 108°, Therefore, three regular
pentagons cover only 324% while four regular
pentagons would overlap; consequently, no
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polyhedra, only












































































































