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Synthesis of a Widely Conjugated, Substituted Polyacetylene from 1--Butyldiphenylsilyl-1,3-butadiyne
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Polymerization of 1-z-butyldiphenylsilyl-1,3-butadiyne with MoCls-Et3SiH catalyst
gives a novel widely conjugated polyacetylene. An appropriate selection of the silyl group

and catalyst is essential.

The solid phase photopolymerization of 1,3-butadiynes are known to proceed in 1,4-manner, and the
physical properties of the conjugated polyenyne compounds have been extensively studied. ) Recently, trials to
obtain 1,2-addition-type polymers from mono-silylated butadiyne were reported resulting in the low molecular
weight less-conjugated products.z) We, however, found that a widely-conjugated polymer with higher
molecular weight and a regular structure can be synthesized by an appropriate selection of the silicon substituent

and catalyst.
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Scheme 1.

A typical polymerization procedure of 1-t-
butyldiphenylsilyl-1,3-butadiyne (1)3) is as follows:
Under a nitrogen atmosphere, a toluene (0.2 ml)
suspension of MoCls (23 mg, 0.09 mmol) and Et3SiH (7
mg, 0.05 mmol) was stirred at 30 °C for 15 min. Then, a
toluene (1 ml) solution of 1 (187 mg, 0.65 mmol) was 0.5
added, and stirring was continued at 80 °C for 2 h.

Chloroform was added to the mixture, and a small

L5 ¢

1.0

Asorbance

400 500 600

amount of insoluble inorganic materials were removed by 300
filtration. After the solvents were evaporated, poly-(1-- Wavelength/nm
butyldiphenylsilyl-1,3-butadiyne) (2) (96 mg, 59 %) was ~ Fig. 1. The UV-VIS Spectra of 2 (—)(1.1 mg/20 mL)
and poly-(t-Butyldimethylsilyl-1,3-butadiyne) (- - -)(0.9

precipitated by adding hexane (or methanol). mg/20 mL) in CHCl3

The polymer was soluble in chloroform, toluene, or THF, and insoluble in hexane and methanol. The
UV-VIS spectra of 2 (Amax 510 nm) indicated the widely conjugated structure of this polymer (Fig. 1).
Although the group 5 and 6 transition metal compounds are known to catalyze the polymerization of substituted
acetylenes, the resulted polymers generally possessed the less conjugated structure.?) Accordingly, the

polymer 2 provides an exceptional example to this group of substances.”) The comparison of TH-NMR of the
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monomer and the polymer showed high field shift of z~butyl and phenyl protons: 1; 'H-NMR (CDCl3) § 1.10
(9H,s), 2.17 (1H,s), 7.2-7.5 (6H,m), 7.5-7.8 (4H,m). 2; !H-NMR (CDCIl3) § 0.84 (9H,brs), 6.7-7.3
(6H,m), 7.3-7.8 (4H,m). Two olefinic carbons at & 120.6, 140.0 and acetylenic carbons at 8 96.3, 106.5
observed in the 13C-NMR spectra in CDCl3 exhibited that the polymerization proceeded regularly at the
terminal triple bond.®) The IR spectra showed the presence of acetylenic unit (2140 cm'l), and the elemental
analysis agreed well with the calculated values: Anal. Calcd for CooHpoSi: C; 83.27, H; 6.99 %. Found: C;
82.96, H; 6.99 %. The MW, was estimated to be 31x103 by GPC method, which is considerably higher than
the previously reported polymers of the silylated butadiynes.z)

The use of other metathesis catalysts, WClg, TaCls, NbCls etc., or Ziegler-Natta catalysts, Ti(OR)4-Et3Al,
TiCly-Et3Al, did not give the high molecular weight polymer from 1. It was also found that the selection of the
t-butyldiphenylsilyl protecting group was important, and widely conjugated polymers were not obtained from
Et3Si, t-BuMeSi-, or Ph3Si-derivatives (Table 1). The 13C-NMR spectra of these polymers showed broad

peaks of acetylenic or olefinic carbons suggesting the irregularity in the structure.

Table 1. The Effects of the Silicon Substituents on the Polymerization of Silylated Butadiynes

R3Si Yield/% MW (x103)2) Color UV Amax/nm
in CHCl3
Et3SiP) 66 <3.1 brown <)
t-BuMe»Si 70 <31 brown c)
Ph3Si 54 <3.1 brown <)
t-BuPhySi 59 31 red 510

a) Determined by GPC method with THF as the solvent. b) Also see Ref. 2a, b). c) No
distinct absorption maxima observed (see Fig. 1).
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