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Chemoselective Polymerization of Diacrylate Monomers by Lewis Pair Catalyst for
Design of New Acrylic Rubber
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The chemoselective polymerization of divinyl monomers can produce reactive polymers
useful for post-polymerization modification. However, it is generally difficult to suppress
cross-linking side reactions. In this work, the polymerization of a difunctional monomer, a
methacryloyl group-containing acrylate (1), proceeded chemoselectively at the acrylate
moiety to produce the polymer bearing methacryloyl group in the side chain. This was
achieved using Lewis pair catalyst, PPhs/B(C¢Fs)s, in which the polymerization was initiated
by the conjugate addition of PPhs to the B(CsFs)3-coordinated 1. This chemoselectivity was
confirmed by '"H NMR and MALDI-TOF-MS analysis of the obtained poly1. The polymer
molecular weights were controlled with the monomer/PPh; feed ratio. The 'H NMR and 'H-'°F
HOESY NMR analyses indicated that Lewis acid catalyst, B(CsFs)s, predominantly :
coordinates the carbonyl group of the acrylate moiety via the multi-coordination of both the
carbonyl oxygen to the boron and the fluorine to the a-proton of the monomer. The monomer
1 was copolymerized with ethyl acrylate to prepare multi-crosslinkers with several
incorporation ratios of 1. The photo-initiated radical polymerization of ethyl acrylate was
conducted in the presence of this multi cross-linker to produce acrylic elastomers. The
mechanical properties of these elastomers were compared with those prepared using 1 as the
bifunctional crosslinker. The elastomers prepared using multi cross-linker showed lower
Young’ modulus, higher elongation at break, and higher tensile strength and toughness,
compared with those prepared using 1. These differences are derived from longer distances
between cross-linking points and number of polymer chains between crosslink points. These
results indicates that elastomers with various properties can be produced from the
well-defined multi cross-linkers.
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