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o oX B B Precise Synthesis of Multicomponent Block Copolymers Containing Semicond

ucting Polymers and Their Application to Organic Electronics

In this thesis, the synthesis and characterization of chain-end-functionalized poly(3-hexylthiophene)-
(P3HT) and related semiconducting block and branched copolymers and their application to organic
electronic materials are described. This thesis consists of six chapters, which are organized as follows.

Chapter 1 summarizes the background and purpose of this thesis.

Chapter 2 describes the synthesis of new a,m-bifunctionalized P3HT with a silyl-protected hydroxy group
at the a-chain end and a butyl bromide group at the @-chain end. In addition, a novel ABC-type triblock
copolymer, where A, B, and C were poly(methyl methacrylate) (PMMA), P3HT, and polystyrene (PS),
respectively, was successfully synthesized by the bilateral Cu-catalyzed azide alkyne cycloaddition
(CuAAC) reaction of a,@-bifunctionalized P3HT with o-chain-end-functionalized PMMA, and
w-~chain-end-functionalized PS at a high yield.

Chapter 3 describes the synthesis of novel semiconducting elastomers consisting of a copolymer of
normal butyl acrylate ("BA) and acrylic acid (AA) (P"BA-co-PAA) and P3HT segments. The polymer thin
films showed no damage and high durability under 100% strain. The organic transistor memory devices
using these polymers as electrets showed on-off ratios of 3x10% —1x10° and memory windows of 46-58 V.

Chapter 4 describes the synthesis of ABCBA-type miktoarm block copolymers (A = polystyrene, B =
P3HT, C = P'BA) with hard-soft-hard sequence and branched structure by the CuAAC reaction using
in-chain-functionalized P3HT-5-PS and o,@-bifunctionalized P"BA. The polymer thin films showed no
damage and high durability under 100% strain. The organic phototransistor memory devices using these-
polymers as electrets showed on-off ratios of 9.9x10° — 1.5x10* and memory windows of 58-74 V.

Chapter 5 describes the direct introduction of protic fnctional groups, such as benzyl alcohol, phenol, and
benzoic acid groups at the chain end of P3HT using a zincate complex. The introduction of benzyl alcohol
groups at the chain end of P3HT was found to be almost quantitative as confirmed by MALDI-TOF mass
Spectroscopy.

Chapter 6 summarizes this thesis and future perspectives.
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