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THERE ARE EXACTLY NINETY-EIGHT CONCEALED NON-KEKULEAN BENZENOIDS
WITH TWELVE HEXAGONS. APPENDIX: BENZENOIDS WITH HEXAGONAL

SYMMETRY AND FOURTY-NINE HEXAGONS™
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The existing 98 systems of concealed non-Kekul@an benzenoids with #A=12 are
displayed (7 = number of hexagons). Also the 42 concealed non-Kekuléans with
hexagonal symmetry and A=49 were depicted. They are shown in the appendix.

The search for concealed non-Kekuléan (A=0, K=0) benzenoid sys-
tems through the years 1974-1986 is described in Part IV of
this article series [1]. It was demonstrated that there are 8
concealed non-Kekulé&ans with k=11, where h is the number of
hexagons. In the present work we have extended the search to
h=12 benzenoid systems and found that there are exactly 99 con-
cealed non-Kekul&ans among them.

Description of the forms

Figure 1 shows the set of 58 systems generated by adding one
hexagon to one of the 8 concealed non-Kekul&ans with A=11 [1]
so that the two parts share exactly one edge. Here we will say
by definition that such two parts are fused (in a strict sense).
Consequently the 58 systems (Fig. 1) possess a hexagon with
five edges belonging to the perimeter, which is equivalent to

a vertex of degree one in the dualist graph. They are attribu-
ted to the class F according to He and He [2, 3].

*part VI of the series "Enumeration and Classification of Benzenoid Hydro-
carbons".






Fig., 2



In the second set of 40 systems, displayed in Fig. 2, the
benzenoids have no hexagon with five free edges (on the peri-
meter); they belong to the class D [2, 3].

The 8 concealed non-Kekuléans with #=11 [1] were descri-
bed by means of two types of triangular conformations, viz.
phenalene (3 hexagons) and triangulene (6 hexagons). These sub-
units are of course recognized also in the 58 systems of Fig. 1.
But also the 41 systems of Fig. 2 may be described in terms of
the same sub-units: (a) two triangulenes, (b) one triangulene
and two phenalenes or (c) four phenalenes. In all cases we have
systems where these units are simply fused. But also two phena-
lenes in cases (¢) or one triangulene with one phenalene in ca-
ses (b) may merge together to form a perylene sub-unit. In
those cases a linking hexagon is reccgnized, characterized by
either 2+2 or 3+l free edges in two disconnected paths (i.e.
linear or angular annelation, respectively).

The described occurrence of only the two smallest triangu-
lar conformations is not a general feature of concealed non-
Kekulé&ans. Below we show two examples with A=16. The left-hand
system [4] is completely pericondensed in the sense that it can
not be divided into fused sub-units. In the right-hand system
[5] two identical sub-units of eight hexagons each are fused.

APPENDIX

Benzenoids with hexagonal symmetry ("Snowflakes")

The first concealed non-Kekulé&an snowflake was found by Hosoya
[6], who depicted the below system of Dy, symmetry.

(1986)




Hosoya [6] conjectured that it is the smallest system (#=43) of
that kind. Brunvoll et al. [7] confirmed by computer generaticns
that no concealed non-Kekul&an snowflake exists for h < 43, At

the same time they identified four additional systems (symmetry
Céh) for h=43:

(1986)

The analysis of snowflakes was carried on to a higher #
value, viz. A=49. It was found that there are exactly 42 con-
cealed non-Kekulé&an snowflakes with #=49; all of them posses
the Cgp symmetry. Figure 3 shows the 19 systems of class F,
where one hexagon is fused to one of the five systems with A=43
(see above). In Fig. 4 the 23 systems of class D are depicted;




they have no hexagon with five free edges.

In a way there are no surprises in the depicted forms
(Figs. 3 and 4) when the systems with lower symmetries for Z =
11 and 12 are known. In all arms of the snowflakes the elements
from these systems are recognized.
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