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Synthesis of Catenane from [9]Cycloparaphenylene and 2,2’-Bipyridine Macrocycle
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Cycloparaphenylene (CPP) is a molecule in which the benzene rings are cyclically linked at
the para position. Since the first synthesis of CPPs in the late 2000s, a number of CPP
derivatives have been synthesized. However, the diversity and synthetic methods for CPP
derivatives were very limited. In this work, we have synthesized a catenane consisting of CPP
and macrocycle with a bipyridine unit 1. In 2009, Saito reported the active metal template
synthesis of catenane'. We assumed that a catenane could be obtained by using 1 as a ligand in
the macrocyclization of V-shaped unit. Indeed, catenane 2, consisting of [9]CPP and 1, was
successfully synthesized by nickel-catalyzed Yamamoto coupling reaction, followed by
deprotection and reductive aromatization. The bipyridine macrocycle in 2 can be modified in
multiple ways leading to the novel modification method for CPP.
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