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Metathesis Polymerization of Novel Silylated Propynes and Properties of Polymers
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Novel silylated propyne derivatives were synthesized and polymerized with various transition
metal catalysts. The polymerization of 1-dimethylphenylsilyl-propyne (1a) with TaCls/n-Bu,Sn
afforded a high-molecular weight polymer (2a). In contrast, propyne derivatives having
phenoxysilyl groups (1b—e) were not polymerized, which may be due to the decomposition of
The polymerization of 1f with WCls/PhsSn gave a

polymer (2f) although the polymerization with TaCls/n-BusSn did not proceed. Polymers 2a and

phenoxysilyl groups during polymerization.

2f showed good solubility and dissolved in callb_on tetrachloride, toluene, chloroform,
tetrahydrofuran, etc. The free-standing membrane of 2a could be prepared by solution-casting.

The oxygen permeability coefficient and oxygen/nitrogen separation factor of membrane of 2a

were 5.3 barrers and 4.1, respectively.
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Table 1 Structures of Monomers
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Yield ¥
Run Monomer Catalysts Mo [ ;; M,x10° M, /M,
0
1 1a TaCls/n-Bu,Sn 1.0 44 4.66 4.88
2 1b-e TaCls/n-BusSn 1.0 0 = =
3 1b-e TaCls/Ph;Bi 1.0 0 - -
4 1f TaCls/n-Bu,Sn 1.0 0 = -
5 1f WClg/PhySn 1.0 24° 0.378 1.77
6 1f WCl/Ph,Sn 5.0 16 9 0.504 1.67

9 In toluene at 80 °C for 72 h; [catalyst] =
Acetone-insoluble product.

100 mM, [cocatalyst] = 200 mM. ® Methanol-insoluble product. ©
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Fig. 1 *C NMR spectra of (a) monomer 1b, (b) products
generated by polymerization of 1b with
TaCls/n-Bu,Sn, and (c) with TaCls/Ph,Bi.
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Fig. 2 '*C NMR spectra of {a) monomer le¢, (b) products
generated by polymerization of 1e¢ with
TaCls/n-Bu,Sn, and (¢) with TaCls/Ph;Bi.
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Fig. 3 ®C NMR spectra of (a) monomer 1d, (b) products
generated by polymerization of 1d with
TaCls/n-Bu,Sn, and (¢) with TaCls/Ph;Bi.
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Fig. 4 “C NMR spectra of (a) monomer 1le, (b) products
generated by polymerization of 1le with
TaCls/n-BuySn, and (¢) with TaCls/Ph;Bi.
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Table 3 solubility of polymers ®

polymer hexane CCly toluene Et,0 CHCl; THF methanol DMF
2a = + + = + + == —
2f + + + + + il = =

2 Symbols: +; soluble, +; partly soluble, —; insoluble.
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Scheme 1 Reaction of Si-containing polymer membranes
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