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INTRODUCTION

Chemical pictographs or molecular diagrams are the
natural language in which chemists describe molecules
and reactions thereof. Unfortunately, such pictographs do
not lend themselves to direct filing and comparison pri-
marily because dimensions, orientation, and angles are not
important fundamentals in the usual case. The essential
components are the constituent atoms and the bonds
between them (in the current view of molecular structure).
The need to develop a reference capability for pictographs
has led to many schemes and manipulations thereof based
on some sort of accounting or atom-bonding balance sheet.

One family of such schemes includes those which
consider molecules as being connected collections of
“readily-recognizable” local assemblies of atoms such as
chains, n-membered rings, functional groups (carbonyl,
carboxylic acid, etc.), and the like. To such local assemblies
are assigned characteristic symbols (digits, letters, or
marks) so that the complete molecule is then simply
represented by a collection of such symbols with suitable
additional symbolism to describe their interconnections.
To this particular family belong all the linear cypher
notations such as those of Wiswesser," Dyson,? IUPAC,?
Bouman,® Gruber,” Gordon, et al.® Silk,” and the like.
The advantages of such systems include their compact-
ness, ready correlation with molecular structure and
current naming systems, and apparent ease of fragment
searching or handling of partial indeterminates. On the
debit side are the requirements for services of a trained
intermediary for “‘molecular dissection,” multiplicity of
rules as to seniority or hierarchy of presentation and
local conventions, necessity for a glossary or dictionary
to define symbols, use of arbitrary nonchemically signifi-
cant symbols and marks which are not meaningful or
recognizable in all languages and which may conflict
with standard chemical symbols, non-universality in that
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only currently known structures have defined rules and
new types of structures require rules supplementation,
searching difficulties (ameliorated only partially by the
permuted line entries concept®), and lack of good ordering
conventions for a list of notations for different molecules.
Another drawback is the lack of compatibility with the
most widely used, chemically significant, and fundamental
indexing parameter even for compounds of unknown struc-
ture, the molecular formula (although a suggested means
of deriving this from the subject notations is implicit
in a recent thesis and publication by Garfield®).

It must be recognized that all of the above schemes
are simply extrapolations of the usual verbalizable chem-
ical nomenclature with essentially all of the advantages
and limitations thereof. It is good for relatively rapid
communication between chemists knowledgeable in the
rules, but fails when language barriers must be crossed
or when one universally clear, unique, and acceptable
name is to be placed in an ordered file.

Alternate and, possibly, increasingly more popular
methods of describing molecular pictographs are those
based on some sort of topological mapping of the indi-
vidual atoms and the bonds between them. Into this
category fall the “accounting” techniques of Ballard and
Neeland,” and Gluck and Rasmussen," the Polish tree-
based method of Hiz,” and the matrix-based concepts of
Ray and Kirsch,” and Sussenguth.*

It appears likely that such a representation based only
on atoms and interconnecting bonds is the simplest
mathematical transformation of a chemical pictograph. By
“simplest” is meant that a minimal number of rules is
required, essentially no more additional symbols than the
usual chemical ones are utilized, and a clear-cut one-to-one
correspondence with the chemical pictograph is obtained.

The present paper is devoted to a concept which belongs
to the latter class of representations. It is initially based
on a matrix construct which is then converted by standard
algebraic techniques to a derivative form which has
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