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moX & OH Controlled synthesis of dipeptide-AIE polymers
and functionalization by self-assembly

Manipulation of aggregation-induced emission luminogens (AlEgens) by combining chiral motifs is
attracting increasing interest because such manipulation can be used to develop various advanced materials.

Herein, this doctoral thesis proposed newly chiral AIEgen polymers by consisting of diphenylalanine as the
self-assembling motif and tetraphenylethylene (TPE) as an AlEgen.

Chapter 1 has summarized the background of chiral ATEgen materials and purpose of this thesis.

Chapter 2 has described the synthesis and self-assembly of a hybrid monomer consisting of
diphenylalanine with the self-assembling ability and TPE with AIE properties and homopolymer by
reversible addition—fragmentation chain-transfer (RAFT) polymerization. The diphenylalanine-TPE hybrid
monomer (APhePheTPE) self-assembled into helical nanoribbons and fiber-like structures and exhibited
AIE properties with blue emissions, which originated from the aggregation of TPE units by tuning the water
fraction in THF/water mixtures. The APhePheTPE homopolymers showed the feasibility of forming stable
assembled structures, such as rod-shaped structures and nanofibers, with characteristic molecular
welght-dependent emissions and AIE properties.

Chapter 3 has described that pendant diphenylalanineTPE copolymers exhibiting the ability for
self-assembly and AIE properties were synthesized via RAFT copolymerization. The resulting copolymers
bearing diphenylalanine-TPE through-space interactions self-assembled into nanorods and nanofibers,
showing blue emissions and AICD originating from the aggregation of TPE side chains in the assembled
structures.

Chapter 4 has described the synthesis of newly dipeptide-ATE hybrid monomers (APheTrpTPE,
ATmpTpTPE) using tryptophan. The resulting hybrid monomers were self-assembled into nanofibers.
APheTrpTPE homopolymers self-assembled neckless structures and showed AIE and AICD properties.

Chapter 5 has described the synthesis and clusterization-triggered emission behavior of
diphenylalanine-based polyampholytes. The resulting copolymers showed blue emission derived from
clusterization of vinylamine unit by self-assembling of vinylamine/diphenylalanine copolymers.
Furthermore, we observed red-shifted emission by adding fluorescence dye (thioflavin T or rose bengal) into
copolymer solution by electrostatic interaction.

Finally, all the studies are summarized in chapter 6.
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