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This thesis entitled “Synthesis of Highly Alkaline-resistant Triarylsulfoniums and Polymers Containing
Corresponding Cations for Robust Anion Exchange Membranes” has described the molecular design,
synthesis, and characterization of various triarylsulfonium (TAS) salts as highly alkaline-resistant cationic
functional groups for anion exchange membrane materials. The synthesis of polymers with arylene-arylene
main chain linkages containing highly alkaline-resistant TAS in the main chain has also been described.

In Chapter 1, the research background related to this thesis has been overviewed.

In Chapter 2, various triarylsulfonium (TAS) salts with sterically demanding substituents were
synthesized based on the addition reactions of diaryl sulfide/sulfoxide to arynes and the Friedel-Crafts
reaction of diaryl sulfoxide and aromatic compounds. The alkaline stability of the TAS cations was studied
by monitoring their degradation behavior in alkaline conditions, and the steric bulk and alkali resistance
properties of TAS were described. The detailed study on the degradation products revealed the plausible
degradation mechanism, where the nucleophilic ipso-substitution of the methoxide anions.

In Chapter 3, the effect of electron-donating groups attached to TAS cations on their alkaline-resistant
properties has been described. In Section 1, various TAS cations carrying electron-donating methoxy
substituents were synthesized and their alkaline-resistant properties were evaluated. In Section 2, the
synthesis of TAS containing electron-donating groups was carried out by the post-functionalization (i.e.,
the SnAr reaction) of fluorine-containing TAS. The synthesis of dimethylamino-substituted TAS, which
also have sterically demanding substituents based on this new synthetic method, and their excellent
alkaline resistance have been discussed.

In Chapter 4, the synthesis of polymers composed of arylene-arylene main chain linkages that contain
highly alkaline-resistant TAS units as the main chain components has been described. The synthesis of
polymers containing sulfide/sulfoxide units based on Suzuki-Miyaura cross-coupling and Yamamoto—
Yamamoto coupling has been described in Section 1 and Section 2, respectively. The efficient conversions
of these precursor polymers to polymers containing TAS units by macromolecular reactions have been
also discussed in detail.

In Chapter 5, the summary of this thesis has been described.
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