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SYNTHESIS AND POLYMERIZATION NOVEL STYRENE DERIVATIVES
BEARING WITH OLIGOTHIOPHENE

i3 2]
Hiroaki WATANABE
fREHE HINEK

TEBORF R LAt SR B A L A s B R

Novel styrene derivatives bearing with oligothiophene units such as bithiophene (STBT) and terthiophene
(STTT) were synthesized and radically polymerized in xyrene at 130 °C with TEMPO-end-functionaized
polystyrene as a macro initiator. The resulting block copolymers possessed predictable molecular weight and

narrow molecular weight distribution indicating successful

block copolymerization. Interestingly,

Fluorescence spectrum of PS-b-PSTTT shifted toward the short-wavelength side.
Key Words : Radical polymerization, Oligothiophene, Block copolymer
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Fig.1 polythiophene
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Scheme 1. Synthesis of STBT
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(a) MePPhyBr, t-BuOK, THF, r.t, 17 h,
(b) [Pd(PPhy),], K3PO,, DME, 80°C, 3 h.
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Scheme 2. Synthesis of STTT

(a) MePPh3Br, -BuOK, THF, r.t., 17 h,

(c) bromostyrene, Pd(dppf)Cl,, BPD,
AcOK, DME, DMSO, 80°C, 4 h ,

(d) [Pd(PPh3),], KsPO,, DME, 80°C, 6 h.
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Table 1 Polymerization of PS-b -PSTBT

Reagents Time temp.
PS
(M= 10400) STBT Xyrene
109 031g 28 h 130°C
10 mL
0.1 mmol 0.88 mmol

GPC 64 LI =F% 8| T, M,=12700, M,/M,
=120 DR Y ~—»NE 57, STBT D41 & 352.56 %
Bz, 6~TEBFEATLHZ LT LT,

-- PS

— PS-b-PSTBT

22 23 24 25 26 27 28 29
Elution volume[mL]

Fig.2. GPC curves of PS and PS-b-PSTBT
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Table 2 Polymerization of PS-b -PST

Reagents Time temp.
PS
(M,=10400) STTT ~ Xyrene
0.80¢g 0.24¢ 35h 130 C
32mL
0.080 mmol  0.67 mmol
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Fig.3. Fluorescence spectra of PS-b-PSTTT, STTT
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Table 3 Solubility of monomers and polymers

CCl, xylene cyclohexane hexane CH,Cl, THF MeOH EtOH
STBT ++ ++ +++ +++ +++ - -
PS-b-PSTBT +++ +++ +++ +++ +++ - -
STTT + + + ++ ++ - —
PS-b-PSTTT ++ ++ ++ ++ ++ - -
PS +++ +++ +++ +++ +++ - -



