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Abstract 

Laser-induced thermolysis of 1-methyl-1-silacyclobutane is a highly selective 
method for the gas-phase deposition of organosilicon polymer, which is formed by 
the elimination of ethene and the major participation of methylsilaethene and 
dimethylsilylene in the polymerization. 

There is continuing interest [1,2] in the thermal fragmentation of silacyclobutanes 
R,SiCH,CH,CH, (R = alkyl, H) owing to its capability to yield reactive silaethenes. 
In the gas-phase, the latter are only transient species that, in the absence of traps, 
undergo numerous reactions such as isomerization, cyclodimerization, insertion into 
the Si-H bond, and polymerization. The study of the relative importance of these 
reactions with different silacyclobutanes under different conditions has up to now 
not been paid much attention. It is known that the low-pressure pyrolysis of 
l-methyl-1-silacyclobutane (MSCB) favors the insertion of dimethylsilylene into the 
Si-H bond at lower temperatures [3] and that during pyrolysis of l,l-dimethyl-l- 
silacyclobutane, under the same conditions, further polymerization takes place if the 
distance between the hot and the cold trapping sites is decreased [4,5]. Lasers are 
considered to be very useful tools for inducing both unimolecular decompositions 
[6], and polymerizations [7], one advantage being the elimination of heterogeneous 
stages of these reactions on the hot-wall surface. This effect is obviously responsible 
also for a cleaner, multiphoton IR induced decomposition of l,l-dimethyl-l-sila- 
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cyclobutane [8] in which the cyclodimerization <)f l,l-dimeth~i-l-ailaethene in mar-c 
favored over its polymerization than in conventional heat-induced processes. 
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Fig. 2. IR spectrum of the polymer. 

A mean effective temperature was estimated by a technique for interacting systems 
[13] using decomposition of ethyl acetate as a marker [14]. It ranges from 750 K 
(laser output 6 W) to 800 K (laser output 10 W). The infrared spectrum of the 
polymer (wavelength, cm-’ (t ransmittance, %)) consists of the following bands: 826 
(29), 931 (57) 1030 (46), 1244 (49) 1346 (71) 1401 (71) 2099 (45) 2888 (64) 2944 
(56) and can be interpreted as in Fig. 2. The absence of the characteristic bands of 
the silacyclobutane ring (1185, 1122 and 925 cm-’ [ 151) confirms that no such rings 
were incorporated. The polymer is insoluble in benzene and shows very good 
adhesion to metal surface. No polymer fragmentation is observed when heated to 
300 o C in the direct inlet section of the mass spectrometer, or when exposed to the 
red glow of a platinum target in a vacuum. The polymerization can thus be assumed 
to occur mainly via radical polymerization of the CH,Si(H): CH, and (CH,),Si: 
species, the insertion of (CH,),Si: into the Si-H bond apparently being a minor 
contribution. 
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