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Severely twisted hexagon-based polycyclic aromatic hydrocarbons
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In a series of papers published in 1865 — 1866, Prof. Friedrich August Kekulé proposed a cyclic
structure for benzene based on his theory of the tetratomicity of carbon. In 1872, he refined
his proposal with now a fully symmetric structure for benzene with Den symmetry: he
postulated that the structure of benzene is the average between two isomers of hexagonal
1,3,5-cyclohexatriene.! Note this was six decades before the introduction of the resonance
structures theory and the concept of mesomery by Linus Pauling,? and the introduction of the
Hiickel (4n+2) rule of aromaticity for monocyclic conjugated systems.3

In this lecture, | will discuss the stereoselective syntheses and some properties of large
inherently chiral polycyclic aromatic hydrocarbons recently prepared in our group. The two
(beautiful!) multihelicenes shown below are illustrative.*> Notably, these molecules are
composed of hexagonal rings only, some of which exhibit a severe torsion and a marked non-
alternant 1,3,5-cyclohexatriene character.

Left: Space-filling representation of a triple carbo[7]helicene that embed the most twisted
‘benzene’ ring ever observed. Right: Tube representation of a triply fused carbo[7]helicene
that embed two negative curvatures.
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