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Migita-Kosugi-Stille Coupling Polycondensation

n-Conjugated polymers are widely used in organic electronic devices like organic light emitting diodes
(OLEDs), organic field effect transistors (OFETS) and organic photovoltaics (OPVs). Such polymers are
generally synthesized by AA+BB type polycondensation using difunctional monomers. The strict control of
molar stoichiometry of monomers is required in this polymerization to obtain high-molecular-weight
polymers. However, our group succeeded to obtain the high-molecular-weight naphthalenediimide-based
n-conjugated polymet, although dibromo monomer were used in large excess than distannyl monomer. The
reason of successful nonstoichiometric polycondensation can be explained by a catalyst transfer system of
Pd catalyst, which are already reported in catalyst transfer polycondensation of m-conjugated polymers.
Although such catalyst transfer systems are most important step in these polymerization systems, the effect
of the chemical structure of dibromo monomer is unclear and applicable monomers are quite limited. In this
study, to expand the applicable monomers for nonstoichiometric Migita-Kosugi-Stille coupling
polycondensation, the effects of chemical structure of dibromo monomers are investigated. In chapter 1, the
general infroduction and the positioning of this research were summarized. In chapter 2, to explore the effcct
of the imide moiety in the catalyst transfer system, nonstoichiometric polymerizations between
2,5-bis(trimethylstannyl)thiophene and various imide containing dibromo monomer were conducted. As the
result, it was suggested that the imide is important to induce the intramolecular catalyst Pd transfer in this
polymerization. To generalize this result, the catalyst transfer systems using ester, alkyl and ether containing
dibromo monomer were explored by the nonstoichiometric polycondensation, model reactions and DFT
calculation in chapter 3. In chapter 4, the DA-type naphthalenediimide-based dihalo monomer was designed
and polymerized in nonstoichiometric conditions to expand the applicable monomer. In addition, obtained
random copolymer was used to the stretchable OFET device to investigate the correlation of sequence
randomness and stretchability. In chapter 5, direct synthesis of side chain functionalized m-conjugated
polymer was proposed based on the reactivity differences of bromo aryl compounds.

Finally, all the studies and future perspective were summarized.
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