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Ladder polymers are expected to exhibit characteristic dynamics based on the limited dihedral angles between the
monomer units, in comparison to single-stranded polymers. However, as previously reported ladder polymers mostly consist
of a rigid main-chain, the properties of conformationally flexible dynamic ladder polymers remain almost unexplored due to
the limited examples of their successful synthesis. Moreover, existing examples of dynamic ladder polymers feature irregular
main-chains. Our group has recently reported a synthetic method to construct diazacyclooctane (DACO)-containing dynamic
ladder polymers using Troger’s base (TB)-containing rigid ladder polymers as a precursor. These polymers were found to be
nonporous, most likely as a result of the dynamic properties of the DACO units. The author expected that structural
modulations of the DACO units may lead to unique dynamics-dependent properties. This doctoral thesis consists of seven
chapters and describes the synthesis, dynamics control, and structure-porous property relationships of new dynamic ladder
polymers.

In Chapter 1, the background and a brief summary of the present study are described. Chapter 2 focuses on the synthesis
and properties of new TB/DACO hybrid ladder polymers. The effects of DACO content and main-chain dynamics on the
solid-state properties of the polymers, in terms of specific surface area and CO,/N, adsorption selectivity, are discussed.
Chapter 3 describes the synthetic methods for symmetrical DACO-containing ladder polymers toward the development of
dynamic ladder polymers with a regular main-chain structure. The investigation of structure-porous property relationships of
the resultant polymers is detailed later. Chapter 4 focuses on the synthesis of dynamic ladder polymers with a regular
main-chain structure, which has been achieved using C,, or Cy, symmetric dibenzo[18]crown-6-diamine derivatives as a
monomer. Interesting crystallization behavior observed for the resulting polymers is also described. Chapter 5 details the
conformational dynamics of the DACO-containing ladder polymers. The structure—porous property relationships of the
polymers are also discussed in relation to the conformational dynamics. Chapter 6 describes the conformational behavior of
the DACO-containing ladder polymers in the presence of Lewis or Brensted acids. This chapter also describes the synthesis
of a ladder polymer that contains photochromic dithienyl ethene units, aiming to develop a photoresponsive ladder polymer,
which may allow for the modulation of main-chain dynamics. In Chapter 7, the conclusive remarks obtained through the
present doctoral study are provided.
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