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Lithium-ion secondary battery typically uses mixed oxides of cobalt, nickel, etc. as the
cathode material, but organic cathode materials, being free of such rare metals, offer potential
improvement of the capacity per weight. Among the materials, hexaketocyclohexane (HKC)
has the highest theoretical capacity (957 mAh/g) but dissolves in organic electrolytes.

Thus, we designed a conjugated polyimine (CPI) maximizing the proportion of C=N bond,
a lighter unit for accepting one electron. Two targets, CPI-1 and CPI-2, can be synthesized via
condensation of HKC with hydrazine (HYD) and glyoxal bishydrazone (GBH), respectively.
These theoretical capacities are 1010-1030 mAh/g and higher than the value of HKC.

The condensate of HKC and HYD (55% yield) showed a reversible capacity of 175 mAh/g,
which was much lower than expected. The product from HKC and GBH (64% yield) improved
the reversible capacity to 268 mAh/g, due to the longer spacer between amine groups.
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