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[ Abstract] Recent theoretical analyses combined with experimental studies have revealed
several relationships among geometric features, aromaticity, open-shell character, and third-
order nonlinear optical (NLO) properties of fused polycyclic hydrocarbons composed mainly
of five- and/or six-membered rings. On the other hand, eight-membered ring
cyclooctatetraene (COT) derivatives have also been studied actively from the viewpoint of their
aromatic characters. On the basis of the aromatic natures and charge transfer characters
between the five- and eight-membered rings, we here design fused polycyclic hydrocarbons
involving a COT skeleton at the center and five-membered rings at the terminal as a novel
candidate for open-shell polycyclic hydrocarbons, and then investigate their electronic
structures and third-order NLO properties in order to clarify the structure-property relationship
for the class of systems.
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Figure 1. Calculated model systems An-Dn (n =1, 2)
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Figure 2. Magnetically induced current (MIC) density plots of Al (a) and A2 (b).

Table 1. Diradical characters y and second hyperpolarizabilities y of A1-D1

Al B1 C1 D1
y 0.03 0.00 0.00 0.26
y[*x10%a.u.] 37.0 12.8 22.6 75.8

Table 2. Diradical characters y and second hyperpolarizabilities y of A2-D2
A2 B2 C2 D2
y 0.51 0.00 0.10 0.69
y[*x10%a.u.] 1300 48.8 152 913
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