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The number of Clar structures which represent
maximal independent sets of vertices of Clar graphs
of regular corannulenes are computed and expressed as
sum of binomial coefficients. It is concluded that the
efficiency of Clar structures in data reduction dec-
reases as the number of linearly anmnulated hexagons

increases.
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1. Introduction, Notations and Definitioms:

Theoretical studies of large benzenoid hydrocarbons
still remain beyond the reach of non-empirical (Ab-initio)
and even some semi-empirical methods. Experience over the
past three decades suggests that benzenoid systems are esp-
ecially vulnerable for methods of graph theory rather than
quantum-mechanical MO modelsl. The two most popular appro-
aches are the Structure-Resonance Theory of Herndon® and
the Conjugated-Circuit Model of Randi63. Both approaches
are ultimately equivalant4 and depend on investigation of
all Kekidlé structures of the benzenoid system under consi-
deration. A third approach which is due to Herndon and
Hosoy35 uses only a selected number of Kekulé structures
(which represent what is called Clar's Basis) reproduces
resonance energies of Dewar & de-Llano” with suitable para-
metrization. Because of some controversy in the literature
of Mathematical Chemistry certain definitions will be
clarified which are related to Clar Sextet TheoryT:

1.1 Clar's Definition:

In 1922 Armit and Robinson8 advocated novel valence
structures for benzenoid systems based on the notion of
"aromatic sextets'. Based on a vast amount of experimental
data, Clar’ recognized the value of "pi-sextets" and
demonstrated how these sextets offer adequate representations
of benzenoid polycyclic systems. Further, Clar justified
calling valence structures with inscribed circles (denoting
pi-aromatic sextets) "Clar Structures'". 1In his review on
the topological properties of benzenoid molecules, Gutmang
stated three rules for the construction of Clar structures
as follows:

a) It is not allowed to draw circles in adjacent hexagons.
b) Circles can be drawn in hexagons if the rest of the
conjugated system has at least one Kekuld structure.



c) A Clar structure contains the maximal number of circles
which can be drawn when trules a) and b) are obeyed.

Examples of Clar structures are shown in Fig. 1.
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Fig 1
Clar structures of some pericondensed benzenoid

hydrocarbons according to the original definition
of Clar (rules a-c).

1.2 "Modified" Definition Of Clar Structures:

In 1984 Herndon and Hosoya5 slightly "loosened" the
original Clar's definition by alleviating rule c)above,and
keeping only rules a) and b). In Fig 2 we draw some struc-
tures which according to Herndon and Hosoya5 are considered
as Clar structures.
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Fig 2

Clar structures according to the definition of
Herndon and Hosoya. These structures fulfil
conditions a) and b) but not ¢)

In subsequent papers E1-Basi1!?

Randic11

and El-Basil and
adopted this later definition of Clar structures.

1.3, Clar Graphl2 (of Gutman) @(B) = @

Resonance relations among the hexagons of a benzenoid
hydrocarbon, B, may be stored in the form of the so called
Clar Graph, @(B) = @, first introduced by Gquanlz. Denote
the set of hexagons of B by H = {hl, hy, oo by } The Clar
graph @, is generated when H is replaced by V = ViaVoseens

r} i.e. by replacing each hexagon h; €H by a vertex v;eV.
The second step is to connect any pair {v Vi }EV if the
corresponding hexagons {h h }EH are nonrescnant13. A sys-
tematic procedure to construct P(B) is to define for the
benzenoid system B, the following:

1.4 Clar Matrix C(B):

C(B) is an r x r matrix the elements of which CJ._J
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Investigation of resonance relations in the set H(Bl)

= {h1'h2""'h7} leads to the following:
i 3 4 5 6 7N
1 rD 0 0 0 0 0
2 1 1 1 0 0
3 0 [¢] 0 0 0
(_1(31)= 4 0 1 0 0
5 0 1 1
6 0 0
7 0~























































