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Synthesis of new type photo-induced materials using sigma-conjugated polysilanes as
an electron donor
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Polysilanes have attracted much attention as the electronic properties arising
from o -conjugation along the Si-Si backbone. Despite some reports on a physical mixing polysilanes with
fullerene, C60-grafted linear tzpe polysilanes or C60-subtituted highly branched polysilanes, polysilane
dendrimers, had never been synthesized and well characterized. In this study, synthesis of the
linear-type polysilanes and branched-type polysilane dendrimers containing C60 by covalent bonding were
successful. Characterization and electronic spectra (UV-vis and emission) for the resulting C60-grafted
polysilanes and fulleropolysilane dendrimers were also investigated. Especially diminished fluorescence
spectra for C60-grafted polysilanes under the condition of 310 nm excite wavelength was observed,
gu%%esting that the light emitted charge transfer took place from sigma-conjugated Si-Si backbone to the

ullerene.
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Table 1. Synthesis of Polysilanes
X "Bu(Tol)SiCl, + Y "Bu,SiCl,
IlBlu "]?u
1) Na/ THF / toluene
» H = Si Si—+H
2) EiOH AN A
Tol "Bu
XY (%) mn Mn Mw
1:1 9.4 1:1.2 5700 8200
1:2 20.3 1:55 6200 19000
1:3 28.9 1:11 7700 37000
1:4 37.1 1:27 9000 21000
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Figure 1. GPC profiles of polysilane 2 and 3.
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Figure 2. UV spectra of polysilanes 1,2, and 3 in hexane.
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Figure 3. Emission spectra of polysilane 2 and 3
in hexane (Ex =310 nm).

2 3
310 nm
Figure 3

2 400
nm 430 nm



1G(C4HgN3)
1G(C4HsCs0)
2 -
1G(C4H8N3) 310 nm
nm
260 nm
3
1G(C4HgCs0)
300~400 nm
- c
(1G(Ph), Figure 4)
Me Me
Ph_I| Me |l _Ph
_Si. | .Si_
Me Si Me
Me \SI_ _Me
i — 1G(C,H.C
Me | Me (CHCo)
Ph_IMe_ Si. _Me | Ph - --- 1G(CH\N,)
_Si,_.Si | Si__ .Si_ \
Me” Si | Mel Si_ "Me \
Me” | Me Me | "Me \
- i ~ /Si ~ ® “\
Me” | Me Me™ | Me 3
Ph ‘-\
Figure 4. First generation of 2 \‘\
polysilane dendrimer 1G(Ph). Ml
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