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For the realization of high-performance fuel cells, a key issue is to
develop self-assembly strategies that enable each hydrophilic and hydrophobic molecule to form a
clear phase-separated nanosturucture with a densely packed proton conduction channel. In the present
study, we succeeded in constructing a novel class of proton conductors and polymer electrolytes
with the controlled regular nanostructure by using a concerted strategy. Along with this
achievement, we also serendipitously discovered that a novel hydrophobic unit based on an orthogonal
geometry and hydrogen bond can Sﬁontaneously accumulate proton conductive guest molecules to form a
high-density proton conduction channel favorable for efficient proton transfer.
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