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In this thesis, the author described the synthesis of a variety of SBF-polymers, the
properties originating from the twisted backbones, and the control of the higher-order
structure to create a new function or property of 2,2’-disubstituted spirobifluorene-based rigid
polymer. This thesis consists of 6 chapters. In chapter 1, the review of the related works,
and the aim and originality of this thesis were discussed. In chapter 2, synthesis and
properties of 9,9-spirobifluorene (SBF)-containing poly(arylene thioether)s (PTE)s and
poly(arylene sulfone)s (PAS)s were described. These polymers exhibited high refractive
indices and excellently low birefringence derived from the symmetrical structure of SBF and
kinked polymer backbone. In chapter 3, the author described the synthesis and properties of
SBF-containing poly(thioether imide)s and poly(imide sulfone)s which had highly rigid
polymer chains. They showed good solubility, amorphous nature as well as high thermal
resistance, despite of their rigid backbone. Transparent and flexible self-standing films
could be obtained by casting method. In chapter 4, the author focused on the properties of
single polymer chain twisted by the SBF moiety, to describe the synthesis and molecular
recognition ability of the SBF-containing polythiophene bearing tetraethyleneglycol side
chains. They recognized an alkali metal cation and aggregates in solution. C:-chiral
SBF-containing polymer was also prepared, and the optically active one showed higher cation
recognition ability than the racemic one. This recognition came from the intra- and
inter-molecular interaction between tetraethyleneglycol and cation in twisted backbone. In
chapter 5, the author demonstrated the reversible transformation of the higher-order
structure of rigid polymer between one-handed helix and random coil conformation.
Polymeric tetrathiophenes containing Co-chiral SBF skeletons were synthesized and their
higher-order structures were investigated by spectroscopic analyses and structure
calculation. They took random coil conformation in neutral state, which was ascribed to the
rotation of the polymer chain. However, the oxidation of tetrathiophene moieties led the
spacer units to form planar structure, resulting the one-handed helical conformation. This
transformation was reversible by chemical or electrochemical redox reaction. In chapter 6,

the conclusion and future prospects of this work were discussed.
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