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Dehydrocoupling Synthesis and Optoelectronic
Properties of Polysilole

HEE-GWEON WOO?, SUN-JUNG SONG?, BO-HYE KIM? and
SOCK-SUNG YUNP

3Department of Chemistry, Chonnam National University, Kwangju 500-757,
Korea and bDe‘part‘ment of Chemistry, Chungnam National University, Taejon
305-764, Korea

Dehydrocoupling of 2,3,4,5-tetraphenylsilole dihydride 1 with various inorganic hydrides
(such as Red-Al, N-Selectride, and super-hydride) produces polysiloles 2 in high yields. The
polysiloles emit green light at 520 nm and are electroluminescent at 520 nm.

Keywords: dehydrocoupling; silole dihydride; polysilole; photoluminescence; electrolumi-
nescence; green light

INTRODUCTION

Silole is a silicon-containing five-membered cyclic diene, and it
has attracted considerable attention because of its peculiar
electronic  properties [1] and  potential  application as
electron-transporting  materials in devices such as light-emitting
diodes (LED's) [2]. The high elegtron-accepting ability of the silole
ring attributed to the ¢ -x  conjugation arising from the
interaction between the ¢ -orbital of the ¢-bonded silicon atom
and the x -orbital of the butadiene moiety of the ring [3-5].
Silicon-catenated polysiloles are regarded as a new class of
polysilanes with ¢ -7 conjugation between the ¢ -orbital
delocalized over the polysilane main chain and the g -orbital
localized on the cis-butadiene moiety in every silole ring [6]. West
et al. recently prepared polysiloles in about 30% yield from the
reductive  dehalocoupling of  1.1-dichlorotetraphenylsilole ~ with
lithium, sodium, and potassium [7]. In this paper we report the
effective synthesis and optoelectronic properties of polysilole.
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RESULTS AND DISCUSSION
Polysiloles 2 have been easily synthesized from the
dehydrocoupling of 1 using various hydrides in high yields.

/Ph‘ i / /Pm

— ( si

),
1 2

In a typical procedure, to a Schlenk flask containing 1 (0.50 g,
0.29 mmol) in THF (2.00 mL) was injected Red-Al (or Vitride;
Na[H,Al(OCH,CH:OMe),]) at 25 T. The reaction immediately
turned burgundy with vigorous gas evolution and finally yielded
clear orange solution. After 24 hour, the mixture was passed
rapidly through a silica gel column (10 x 2 cm) using 100 mL
THF as an eluent. Removal of the volatile materials under reduced
pressure gave 0.42 g (84% yield) of 2 as light yellow powder. 'H
NMR (CDCl;, 300 MHz, §ppm). 4.46 (s, SiH), 6.80 - 7.40 (m
br, Ph); "C NMR (CDCl;, 300 MHz, &ppm). 1258 - 131.7,
137.0 - 140.0 (m br, Ph); IR (KBr pellet, cm'): 2130 (o s.u);
GPC M, = 4100, M, = 3900, M,/M, = 1.1; UV (THF, A ma.
nm): 300. Similarly, the dehydrocoupling reactions of 1 with
N-selectride and super-hydride were also carried out. The results
are summarized in Table 1.

TABLE 1. GPC characterizations for the dehydrocoupling
reactions of 1 with hydrides’

. b % Mol. Wt.c
Hydrides Yield M, M, MM,
Red-Al 84 4100 3900 1.1
N-Selectride 82 4800 4000 1.2
Super-Hydride 87 5800 4790 1.2

® Stirred at 25 C for 24 h. °® [Silole}/[Hydride] = 2.0.
¢ Determined by GPC in THF (vs polystyrene).

The weight average molecular weights of the obtained polysiloles
are ranged from 4000 to 5000. These polysiloles  have
characteristic absorption around 300 nm, assigned to the ¢-¢
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transition of the Si-Si backbone chain in the UV absorption
spectra, and are photoluminescent, emitting green light at 520 nm
where the excitation was at 330 nm. Especially, these polymers
are strongly electro;uminescem around 520 nm. The LEDs (active
area: 2.4 X 3 mm") were prepared by the spin-coating of 2 on a
clean ITO glass plate (resistance: 300 hm/cm™) and the subsequent
vacuum-depositon of an Mg:Ag layer as a cathode at a pressure of
I X 10° torr. The LEDs were operated at 100 u A pulse current.
The EL spectrum and the absorption/photoluminescence spectra of
polysilole are shown in Figure 1 and Figure 2, respectively.
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FIGURE 1. Electroluminescence spectrum of 2 at 25 C.
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FIGURE 2. Absorption and photoluminescence spectra
of 2 at 25 .
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