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Experimental Verification of Three-Dimensional Aromaticity
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The purpose of this study is to experimentally verify the three-dimensional
aromaticity, which is a new theoretically proposed concept for antiaromatic compounds. For this
purpose, a 28-pi electron antiaromatic tetracyclopentatetraphenylene bearing four [(triisopropyl)
silyl]ethynyl groups was synthesized. As a result of crystal structure analysis, it was clarified
that it had a structure in which the molecules adopted two- or three-layer geometry, depending on
the crystal preparation conditions. In both cases, each molecule possessed highly symmetrical
aromatic structures. Moreover, from the chemical shift of the solid-state proton NMR spectrum, it
was clarified that this molecule exhibited aromatic properties, the magnitude of which was
alternating depending on the layer numbers. In this way, the results not only verified the proposed
theory but also further extended it.
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