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Hydrolysis of Silicon-containing Polymer with [Si(H)-C=C] Unit
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ABSTRACT

The hydrolysis of poly[(phenylsilylene)ethynylene-1,3-phenyleneethynylene], [-Si(Ph)H-C=C-CsH,-
C=C-](abbreviated MSP), which has Si(H)-C=C unit in the molecule, were studied in the presence of
several types of acid or base catalysts. Hydrolysis, depolymerization and closslinking reactions were
proceeded in the presence of NaOH, NH,F, and MgO catalysts. Crosslinking reaction was proceeded in
the presence of HCl catalyst to produce cross-linked polymer.
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Fig.1 Structure of MSP
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Table 1 FT-IR and GPC analyses of reaction products of MSP in the presence of various catalysts

Spectral Data / IR cm™ ( Strength®)

Run  Catalyst (mmol) Mw* M [ Mw / Mn] - - - -
v (=C-H) v (Si-H) v (Si-C) v (Si-O-Si)
1 - 8450 3490 [2.4] - 2159(vs) 949(vs) -
2 HCl (1.0) 11840 3790 [3.1] - 2154(vs) 950(vs) 1050(w)
3 HCl (10.0) 20100 4180 [4.8] - 2154(vs) 950(vs) 1056(s)
4 H,SO, (1.0) 8190 3210 [2.6] - 2156(vs) 949(vs) -
5 NaOH (1.0) 1200/100  930/60 [1.3/1.6] 3303(vs) 2104(w) - 1134(vs)
6 NH,F (1.0) 1000/ 90 750/ 60 [1.4/1.4] 3295(s) 2154(w) - 1134(vs)
7 MgO (2.5) 1610/ 80 780/ 60 [2.1/1.3] 3292(s) 2153(w) - 1134(vs)
?Polystylene equivalents.  ° vs:very strong, s:strong, w:weak
Table 2 Hydrolysis of model compounds in the presence of various catalysts
Run  Catalyst (mmol)  Conversion” (%) - Product Yield® (%) -
R3;SiOH RC=CH (R;S1),0

Ph;SiC=CH Ph;SiOH HC=CH (Ph;8i),0
1 - 0 0 - 0
2 HCI 1.9) 0 0 - 0
3 H,SO, (1.0) 0 0 - 0
4 NaOH (4.0) 95.0 85.6 - 0
5 NH,F 2.7 0 0 - 0
6 MgO 2.7 9.65 32 - 0

Me;SiC=CPh Me;SiOH PhC=CH (Me;Si),0
7 - 0 0 0 0
8 HCI 2.7 0 0 0 0
9 H,S0;, (1.0) 0 0 0 0
10 NaOH (4.0) 100 31.2 quant 76.0
1 NH4F 2.7 0 0 0 0
12 MgO (2.5) 0.01 4.8 5.9 trace

2 HPLC(Ph;SiC=CH) and GC(Me;SiC=CPh) yield based on the amount of model compound used.
® Yield were calculated by using analytical curves that was made from each chemical reagents.
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Fig. 2 GPC chromatograms of the reaction prod-

ucts of MSP in the presence of various catalysts
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Fig. 3 IR spectra of the reaction products of MSP

in the presence of various catalysts
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Fig. 4 Crosslinking reaction of MSP in the pres-
ence of HCI catalyst
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Fig. 5 Hydrolysis of MSP in the presence of base

catalysts
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Fig. 6 Nucleophile-catalyzed hydrolysis mechanism
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