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Synthesis of Novel Nanocarbons by Sequential n-Extension Reactions Enabled by Direct Arylation
(!Graduate School of Science, Nagoya University, *Institute of Transformative Bio-Molecules (WPI-
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Nanographenes, nanometer-sized structures consisting of carbon and hydrogen atoms, are known to
exhibit a wide variety of physical properties depending on the fused ring structures. Direct arylation of
carbon—hydrogen (C—H) bonds of polycyclic aromatic hydrocarbons (PAHs) has attracted much
attention as a precise and efficient method for synthesizing nanographenes. In this regard, the palladium-
catalyzed direct arylations of PAHs with arylboroxins?, phenyltrimethylsilanes®, dibenzosiloles?, and
diiodobiphenyls® as arylating agents have been developed in our laboratory. These reactions proceed
selectively in the K-region, the convex armchair edge of a PAH. However, introducible aryl groups are
limited to simple aromatics such as phenyl, naphthyl and biphenyl groups, which has restricted the
application to synthesis of larger nanocarbons.

Herein, we have designed and synthesized various novel aryltrimethylsilanes with naphthalene
moieties and developed a sequential m-extension method combining direct arylation of PAHs and
cyclodehydrogenation. This method is applicable to various unfunctionalized PAHs having K-regions,
giving various arylation products efficiently. In the cyclodehydrogenation, we succeeded in obtaining
not only novel hexagonal nanographenes but also novel warped nanographene with five- and seven-
membered rings.
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