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ABSTRACT - Orismology, the science of defining words, plays a major role in understanding
concepts in chemistry. Its effects are so pervasive that how different words are denoted, as well
as the unstated -- but implied -- connotations that they also carry, often influences the direction
in which both laboratory and theoretical chemistry research progresses. An examination of the
role that synthetic geometry (including graph theory, topology, etc.) plays not only in describing
the physical foundations that underlie the organization and description of chemical moietics, but
of equal importance, in helping us to sort out just what is our perception of these moieties’ is
undertaken. This sixth article of the sequence is an examination of what do we mean when we
say that one compound is a "parent” of another?’, and more importantly how do we organize the

entire set of chemical compounds so that we formulate a consistent system of taxonomy.



In a series of carlier articles with the common title of "Orismology (The Science of
Defining Words) and the Geometrical Foundations of Chemistry"', we have examined the
implications of several of the words that are important in our understanding of modemn
chemistry with special cmphasis on chemical structure, taxonomy. and nomenclature.
Continuing our focusing of attention on the logical development of chemical taxonomy, we
now wish to probe which of the millions of known compounds it is either desirable or else
expedient to designate as the “starting” point, or "parent”, of other compounds.

Although the literal meaning of the word "parent” when applied to compounds in
chemistry should be that associated with the reaction:

A + other reactants --> Z + other products
where A is the "parent" and Z the "child”, over the years there has evolved a more sophisticated
meaning for this term. Despite that in both biology and in common parlance, the primary
meaning of the tern "parent” is both "binary” and "single gencrational”, such is NOT the
orismological development of this term in chemistry. This can be readily seen in the above
equation. Note that there is neither need for a single other reactant or other product, nor is there
the need or the implication of a one-pot reaction.

Because of the above, a second definition included in most dictionaries” is: “the material
or source from which something is derived”. Cahn & Dermer’ advise that the original idea
behind a "chemical parent" was that of a substance from which a second substance was
formulated. In other words, to some the concept of "natural products™ was implicit in the usage
of the term "parent compound"; while to others "formulation" can be interpreted as
mathematical vs. laboratory formulation. That there is ambivalence as to which meaning is

intended is shown by these same authors when earlier in their treatise (before they have defined
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"parent”) they discuss the compound whose formal name is: bis(_-cyclopentadienyl)iron(I1),
common name = ferrocene; with the statement: “Ferrocene may be used as a parent ...

One would not be amiss to assert that which of these two diverse usages is intended by
the term "parent compound” is dependent on the audience using it. This is illustrated further in
arecent article in Chemical & Engineering News®, wherein the writer advises:

"Three simple analogs of the natural product leinamycin retain

the DNA-cleaving activity of the more complex parent

compound.”
In other words, to the natural products chemistry community the older meaning of the word is
paramount.

In contradistinction to this perspective, we observe that although ethanol is usually the
source from which ethane is produced and thus one might logically assert that ethanol is "more
natural” than ethane; when it comes to chemical nomenclature, the name ethane is deemed to be
the parent compound name and ethanol is merely a derived product. The implications of this is
that parent names do not necessarily reflect "chemical parentage”; i.e., reactant vs. product.
Consequently, in order to add the preconceived connotation that is desired for purposes of
chemical taxonomy and nomenclature, Fletcher, Dermer and Fox® formally define "parent
compound” in terms of a substitutive nomenclature™™ in which the substituents are atoms or
groups of atoms that have replaced hydrogen atoms in a hydrocarbon that is designated as the
"parent". It is this latter definition which forms the basis for most of the common usage of the
word in "organic" chemislryq, In other words, there is an implied "primacy" (see Reference I,
Part 5) based on simplicity of mathematical descriptors, rather than chemical availablity, in that

set of compounds which we shall call "parent compounds”.
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The formal term "parent compound”, although used sporadically much carlier, became
of significance when Chemical Abstracts decided that an entirely new compilation of known
organic compounds was desired, rather than further updatings of The Ring Index (2 Editions)"”
as well as three Supplements thereto''. The purpose of this tome, published in March 1977,
was spelled out in the introduction as:

"The Parent Compound Handbook is intended as a major reference work for

chemists and for those who use Chemical Abstracts.

It was divided into two major parts (Part 1. Parent Compound File -- delineated four different
types of "parents": Cage Parents, Acyclic Stereo Parents, Cyclic Stereo Parents and Ring
Parents, while Part 2. Index of Parent Compounds described seven different indices to use in
locating and characterizing organic compounds). An up-dated and detailed description, as well
as instructions how to most efficiently use this Parent Compound Handbook, was published
three years later. A dclineation of its purpose is:

"_.. The PCH is both a current-awareness service and a major reference work on

ring systems and natural products for those who use Chemical Abstracts (CA)

and its associated indexes...."'?

In other words, the connotations implied by the term parent compound, which have become
todays de facto standard, relate more to correlation with the various indexes of Chemical
Abstracts than to either some specific chemical or mathematical attribute.

Other important remarks concerning our present usage of the term "parent compound”

inctude:
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(1)  Many (if not most) reactions can be made to go in the reverse direction when the
concentrations and external factors are favorable; consequently, any definition in terms
of reactants vs. products is apt to lead to inconsistency.

(2)  The term "parent compound” is not used in LU.P.A.C.5 Definitive Rules for the
Nomenclature of Inorganic Compounds'”.

(3)  The term "parent” is prevalent in "organic" chemistry and always se¢ems to involve some
sort of one parameter” system.

Focusing on this last item, in a recent report’’, we introduced the term
"uniparametricity” in order to denote a system in which exactly one parameter is paramount in
canonically ordering the elements of a specified set. Furthermore, one may observe that the
various topological indices'® were formulated in to order to organize a set of elements according
1o some single parameter that has been given a position of primacy'’.

The heuristics of primacy influences the choice of organization to be used when trying
to establish a canonical nomenclature for organic chemistry. For example, let us focus of some
of the systems that have evolved over the years -- with special emphasis on standardization.
Beginning with the nomenclature system that has evolved under the auspices of the International
Union of Pure and Applied Chemistry, we note that the first section of the nomenclature book
for organic chemistry'® is for Hydrocarbons and that the first subsection is for saturated,
unbranched, acyclic hydrocarbons. In other words, even though it was not specifically stated as
such, a one parameter system was chosen (probably intuitively, rather than by conscious design)
as the starting point to which other compounds will be referenced. Similarly, upon examining
other nomenclature systems that have been proposed. we note that, although the parameter

which has been selected as the primary one may vary, it is, most frequently, a linear one. For
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example, in nodal nomenclature'” the choice of primary parameter is a covalently bonded linear
chain of connected "nodes”. where a node is either a non-hydrogen atom (both carbon and
heteroatoms included) or a larger aggregation of atoms that function as a unit under some
perspective, such as a benzene ring.  Furthermore, this chain is considered without regard to
bond multiplicity.

We feel that the importance of linearity per se, in contradistinction to uniparametricity,
has been greatly exaggerated. Polton®™, for example, advises:

"For computer processing, chemical structures must be condensed into a linear

form, a string of characters.”

A Tinear form 1s just one, admittedly intuitive and very convenient, form of uniparametricity. A
second uniparametric system that we have used and helped develop involves the use of prime
factorization and the subsequent creation of nomenclatures based on Matula®' numbers. From a
theoretical "Weltanschauung” such a system should not be overlooked, despite that, from a
pragmatic perspective, it is highly unlikely that the chemistry community is ready now, or at any
time in the foreseeable future, to agree to accept such a nomenclature scheme.

Returning to the ideas that underlie linearity, we see that TUPAC' and those who
followed this line of thought such as Lozach', Dyson™, etc., next addend a second finear string
to the originally designated primary linear string, etc. thereby beginning the development of 2
complex algorithm that shall be used to nomenclate® a given molecule. It is, however,
precisely this need to addend a second parameter that leads to the consistency problems
encountered.  The reason for such problems is the fact that there is no mathematically
proscribed method for such addending, To the contrary, whatever specific bias is suggested by

the given sample will be built into the system.
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