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Semiconducting polymers are widely used in organic electronic devices such as organic field effect transistors (OFET') and
organic photovoltaics (OPVs). Recently, semiconducting polymers have received much attention for the application to
stretchable electronics; for example, the use in monitoring the biological information in real time. Generally,
organometal/halogen-containing monomers and transition metal catalysts were essential for the synthesis of organic
semiconducting polymers; however, these reagents must be completely removed for electronic grades and are toxic to the
human body. In addition, the conftrolled synthesis of semiconducting polymers is important from the viewpoints of
controllability of molecular weights and possibility to synthesize block copolymers to fulfil multiple requirements for realizing
strefchable electronic devices. I report herein the synthesis of novel semiconducting polymer materials based on an
environmentally friendly and controlled polymerization method.

In chapter 1, the background and purpose of this study are described.

In chapters 2 and 3, [ focused on the synthesis of non-m-conjugated polymers based on an environmentally friendly
polymerization method. Actually, a,m-chain-end-functionalized poly(dimethylsiloxane)s with azide (chapter 2) and bromoaryl
groups (chapter 3) were successfully synthesized with quantitative chain-end functionalities by the organobase-catalyzed
ring-opening polymerization. In addition, T succeeded in synthesizing ABA-type triblock copolymers where A and B were
poly(3-hexylthiophene) and PDMS segments by polymer-polymer coupling reaction in chapter 2. Moreover, an n-type
semiconducting multiblock copolymer consisting of PDMS and poly(naphthalene diimide-bithiophene) segments was
synthesized by statistical terpolymerization based on Migita-Kosugi-Stille coupling reaction in chapter 3.

In chapters 4 and 5, the synthesis of n-conjugated polymers is focused on, utilizing an environmentally friendly
polymerization method. In chapter 4, an o-chain-end-functionalized poly(3-(2-ethylhexyl)thienylene vinylene) (P3EHTV)
with versatile functional groups was synthesized by transition-metal-free and halogen-free Homer-Wadsworth-Emmons
polycondensation. In chapter 5, a high-molecular-weight poly(3.,4-di(2-ethylhexyl)thienylene vinylene) (P3.4EHTV) was also
synthesized by optimizing the monomer side chains. The P3,4EHTV thin film showed higher hole mobility in an OFET
device (pmmax = 4.64 x 102 cm2 V-1 g1) and higher power factor (PF = 2.66 pW m! K2) in an organic
thermoelectric device compared to the PEHTV thin film.

In chapter 6, novel ABA-type triblock copolymers where A and B are P3AEHTV and PDMS segments were successtully
synthesized by polymer-polymer coupling reaction. The ABA-type triblock copolymer thin film remains intact without cracks
even after 100% elongation, indicating its excellent ductility.

In chapter 7, all the studies and future perspective were finally summarized.
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