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Abstract: It is claimed that the total number of polyhexes with ten hexagons (h = 10)
has been given erroneously in the literature. The crucial problem is to enumerate
correctly the non—Kekuléan helicenes (simply connected, geometrically nonplanar
polyhexes) with h = 10. This task was solved by considering such systems with n; =54,
3, 2 and 1, successively. Here n; is used to designate the number of internal vertices. For
n, > 1 the pertinent numbers were deduced by analytical methods of combinatorial
enumerations (without computer aid). For n; =1 the crucial number was obtained from
a recently derived generating function for the simply connected polyhexes with no=1,
combined with a known number from the literature.

1. INTRODUCTION
"On the Total Number of Polyhexes" is the title of a paper [1] published in an earlier

issue of Match. This paper or "mini—review" from the Diisseldorf-Zagreb group has
given much inspiration to later works in the enumeration of polyhexes and is perhaps the
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most cited paper in a recent review on the topic [2]. The Diisseldorf-Zagreb group has
also published many later papers on the enumeration of polyhexes, of which we cite 2
selection here [3—9]. These researchers have achieved excellent results in the enumeration
of polyhexes and other chemical graphs [10]. Nevertheless we claim that they are not
infallible. In particular, their total numbers for polyhexes with & > 7 were found to bein
error. Here h is the number of hexagons. These (wrong) numbers have been repeated in
the monograph from the Diisseldorf—Zagreb group [10]. Corrections of the numbers for i
=8and h = 9 are to be published elsewhere [11]. The corresponding number for 4 = 10
has a more complicated history. In the original number, viz. 34350 [1,10], one
helicirculene was omitted, as has been pointed out previously [2]. Hence the new number
34351 was launched [2]. In the meantime the Disseldorf—Zagreb group claimed that the
correct total number of polyhexes with 2 = 10 should be 34347 [4], but in this number all
helicirculenes were omitted. This wrong number has also been repeated elsewhere, by
Trinajstié [12].

In the present paper we claim to have deduced the correct total number of
polyhexes with A = 10 for the first time. At the same time we exemplify two analytical
methods of polyhex enumerations (without computer aid). Furthermore, we report the
result of a mathematical solution for the numbers of a certain class of polyhexes.

2. CLASSES OF POLYHEXES WITH TEN HEXAGONS

The total number of polyhexes with 2 = 10 is composed of the numbers for certain
classes of polyhexes as specified in the following.

(i) Simply connected, geometrically planar (non-helicenic) polyhexes: the
benzenoids. This class is covered by the Diisseldorf—Zagreb mnumbers
[1,10,13—15]. For h = 10 the number is 30086.

(i) Multiply connected, geometrically planar polyhexes: the planar circulenes. The
Lunnon numbers [1[5]g pertain to all geometrically planar polyhexes. Hence the
numbers of planar circulenes are obtained on subtracting the Disseldorf—Zagreb
numbers from them; for A = 10: 30490 — 30086 = 404. The same number was
produced independently by the Diisseldorf—Zagreb group [15]. This number
contains one dicirculene with two holes, each of the size of one hexagon, in spite
of the statement given elsewhere [1,10} that it only contains monocirculenes.
The coronoids, which by definition contain holes of the sizes of at least two
hexagons, form a subclass of the planar circulenes and are therefore counted
already. For & = 10 the 43 [4] single coronoids (one hole each) represent the
whole set of coronoids with this number of hexagons.

(i) Simply connected, geometrically non-planar (helicenic) polyhexes: the
helicenes. The Diisseldorf-Zagreb group reported {1,10] 3857 helicenes with h =



polynexes 10T Lnis numoper o1 nexa.gorls. It 1s convenient to divide LhiS lask accoraing Lo a
further subdivision of the systems with respect to their numbers of internal vertices.

For helicenes with a given h it was found [11,20]

0¢n ¢ 2h-3-[(12h+9)/ (1)
where the "ceiling" function is employed; [z] is the smallest integer larger than or equal
to z. The upper and lower bounds in the above equation, as well as all the intermediate
integer values for n, are always realized in helicenes. For non—Kekuléan helicenes the
same n, values except n; = 0 are realized. Accordingly, the cases to be considered for the
pericondensed non—Kekuléan helicenes with h = 10 are n, =1, 2, 3, 4, 5. For the sake of
convenience the pericondensed helicenes are referred to as perihelicenes in the following.

3. PERIHELICENES WITH FIVE INTERNAL VERTICES

Polyhexes with n, = 5, an odd number, are all non—-Kekuléan. Two analytical methods
were applied to the case of k = 10, n=35 for perihelicenes.

3.1. Combinatorial Enumeration. An analytical method (without using computers),
referred to as combinatorial enumeration, has been developed and applied previously to

























































