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Materials Science of Foldamers: Fine Control of Folding Structures and Their Use
as Functional Soft Materials
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Foldamer is an oligomer or polymer adopting a specific compact conformation,

the structures of which are stabilized by a collection of noncovalent interactions among monomer
units. The change of physical properties associated with the structural changes of foldamers in
the solid state are targeted in this study. One of the designs of the foldamers employs the
alternating polymers of conjugated molecules and flexible linkers, while the other consists of
conjugated oligomers (oligothiophene) and rotating hinges (ferrocene). These foldamers were
synthesized and revealed to show folding behaviors in solution, where the electronic interactions of
adjacent conjugated segments were analyzed by absorption and fluorescence spectroscopy. In the
dropcast films, folding structures were partly observed, but the purity of the structures in whole
the area was low. Meanwhile, the dimer model compounds yielded perfect crystalline closed-form

structures in the solid state.
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