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In this study, for the catalytic synthesis of terminally functionalized elastomers with concomitant
reinitiation of the growing polymer chain, we investigated the polymerization of isoprene (IP) in the
presence of PhSiH; or AlEt; by a cationic yttrium complex which conducts highly active cis-1,4-specific
living polymerization of IP. Unfortunately, the catalytic synthesis of terminally functionalized
cis-1,4-polyIPs was not achieved with the present catalytic system. On the other hand, we examined the
potential of the scandium catalysts for the polymerization of (E)-1,3-pentadiene (PD). The living
isospecific-cis-1,4-polymerization and block-copolymerization of PD with 1,3-butadiene have been
achieved for the first time by using a half-sandwich scandium catalyst.
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cat. time T, vyield M MJM, cis-14°
(°C) (%) (x10%) (%)
1 2h 25 38 341 1.61 12
2 5min 25 100 541 140 72
3 5min 25 98 335 212 70
4  5min 25 100 450 127 70
4  5min 0 95 509 128 85
4  5min 20 100 424 132 92
4° 10minx2 -20 200 928 137 92
4  40min 40 98 446 137 97
4° 50minx2 -40 191 621 137 97
4 24h 60 55 445 154 >99°

Conditions: [Sc], 40 umol; [PhMe,NH][B(CsFs)s, 40
pmol; [PD]/[Sc] = 150; toluene, 10 mL. "Determined by
GPC in THF at 40 °C. “Determined by 'H and *C NMR.
After polymerization of 150 equiv. of PD for 10 or 50 min,
another 150 equiv. of PD was added and the mixture
was stirred for a further 10 or 50 min. *mmmm > 99% .
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