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Top-down synthesis of curved nanocarbon molecules by multiple cage-opening
reactions
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In this study, we have developed a domino-type reaction that proceeds from
the activation of alkynes using a pi Lewis-acidic catalyst for molecular transformation of fullerene
structures. We demonstrated that the use of tertiary propargylic phosphate derivatives enables
one-step synthesis of eight-membered open-cage fullerenes, while the use of secondary propargylic
phosphate derivatives enables one-step synthesis of conjugated cyclobutenofullerenes. The formation
mechanism was verified both experimentally and theoretically, and a reasonable mechanism was
proposed. In the reactions of fullerenes with tethered derivatives of propargylic phosphates, the
formation of enyne structures was preferential instead of the formation of multi-functionalized
fullerene derivatives.
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