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Synthesis and properties of novel photoreactive polymers with fullerene
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A variety of photoreactive [60]fulierene {Cqo) polymer derivatives were synthesized. A Cg molecule has
two weli-defined arms of poly(vinyl phenol) derivatives synthesized by ‘living’ radical polymerization
technique, Cgo-bearing poly{vinyl phenol) dervatives were obtained by radical addition of Cg with
nitroxide-terminated poly(4-tert-butoxystyrene), poly(4-acetoxystyrene) and
poly(4-(tert-butoxycarbonyloxy)styrene).  UV-vis spectroscopy of the Ceo-bearing poly(vinyl phenol)
derivatives indicated the formation of 1.4-disubstituted dihydrofullerene derivatives, Transformation of
poly(vinyl phenol} derivatives into poly(vinyl phenol} was carried out by UV (254 nm) irradiation of the
films of the Cgo-bearing poly(vinyl phenol) derivatives in the presence of a photoacid generator and followed
by post-exposure baking. TR measurements of these samples revealed the peaks comesponding to O-H
streching of hydroxyl group, which suggests the formation of poly(vinyl phenol) moieties. These samples

P

became soluble in methanol after irradiation.
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Table 1. Reaction of nitroxide-terminated polymers with G,
nitroxide-terminated polymer Cgppolymer
GPFC GFC
reaction reaction —_— e a} contentef
od —_ = == led
CE L tmety temp.Ce) Wy Mm% g, MO ) Vi
PROS-TEMPO 24 145 8300 1.10 Cg-PBOS 12700 1,22 14300 5.7 54
PAOS-TMSPAN 6 145 BR300 133 | Cy-PAOS 11300 1.3% 12500 6.4 26
PBCOS-TMSPAN 3] 100 12500 1.23 | Cq-PBCOS 16900 1.30 19800 4.3 35

a) Calcuiated based on the molar absorption coefficient of a Cgp Mofety at 430 nm.

b) Calculated based on the value of BT, determined by GPC.
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Figure 1. IR spectral changes of Cg:-PBOS filims containing 5 wi¥o of

TPST irradiated at 254 nm under N, and followed by PEB treatment at
120 °C for 1 min.
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Figure 2. Dissolution properties of sample films containing
5 wit% of TPST, (O ) FBOS-TMSPAN in air, { A)
PBOS-TMSPAN under N,, (@ ) Cg-PBOS in air, and (&)
Cso-PBOS under N, on irradiation (254 nm).
PEB: 120 °C for ! min. Development: methanol for 10 min.
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Figure 3.  Dissolution properties of sample films containing
3 wi% of TPST, ( O ) PAOS-TMSPAN in air, (A)
PAOS-TMSPAN under N,, (@ ) Cg-PAOS in air, and (A)
Cgo-PAOS under N, on irradiation {366 nm: 5.7 mWrem®, 254
nm; 3.4 mWriem® ).

PEB: 120 °C for 1 min. Development; methano! for 10 min.
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Figure 4.  Dissolution properties of sample films containing
3 w% of TPST, (O) FPBCOS-TMSPAN in air, (A)
PBCOS-TMSPAN under Ny, (@ ) Cg-PBCOS in air, and (A )
Cg-PBCOS under N, on irradiation (254 nm).

PEB: 120 °C for 1 min. Development: methanol for 10 min.
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