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Conventionally, hydrocarbon-type precursors designed for organic synthesis
of asymmetric GNR have succeeded in polymerization, but rearrangement reactions occur during
dehydrogenation condensation, so GNR with the desired structure could not be generated. To solve
this problem, we designed a new asymmetric Z-type precursor and developed a new organic synthesis
method for asymmetric GNR. A molecular design was performed with bromine and boron as precursors and

chlorine in the center. This precursor was subjected to head-to-tail polymerization using a Pd
catalyst to synthesize an asymmetric precursor polymer. Next, this precursor polymer was subjected
to a dehydrochlorination reaction using another Pd catalyst to obtain a partially condensed ring
polymer. Furthermore, asymmetric GNR was obtained by performing a dehydrogenation-condensation
reaction of the remaining hydrocarbon moiety using DDQ. Based on the above, we succeeded in
synthesizing the asymmetrical GNR.
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