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Development of stereo-triblock polydienes by organo rare-earth catalysts and
mechanical properties of polydienes
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Regio- and stereoselectivity control in the polymerization of 1,3-conjugated
dienes is of much interest and importance. We report herein for the first time the isospecific
trans-1,4-selective living polymerization of 1,3-pentadiene (PD) by a cyclopentadienyl-ligated
yttrium catalyst/triphenylmethylium tetrakis(pentafluorophenyl)borate, which afforded crystalline
isotactic-trans-1,4-polypentadiene showing good elastic properties without vulcanization (tensile
strength up to 7.1 MPa with elongation at break of 2600%). Block copolymerization of PD and 1,
3-butadiene (BD) has also been achieved to give novel isotactic-trans-1,4-polyPD-block-cis-1,
4-polyBD copolymer by sequential monomer addition.
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8,9 isotactic-trans-1,4-PPD Tm Tm=
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Run [Ln] Bl temp time Yield M,> M, IM>  14-transi1,4-cis mm° TTnd
(°C) (%) (x10%) 1,2 (%)° (%) (°C)
1e 1.8c  [PhNMeHIB(CsFs)d 25  S5min 98 335 212 18/70/12 nd!  -52/n.0.9
2 2-Sc  [PhNMe,H][B(CsFs)d] 25  5min 100 1.96 2.10 19/59/22 ndf  -42/nos
3 3-Sc  [PhNMeH|B(CsFs)d 25 2h 85 062 159 28/38/34 nd!  -40/n.0.°
4 2Y [PhNMe,H][B(CgFs)d] 25 2h 100 6.25 1.26 44/0/56 nd.f -26/n.0.9
5 2Lu  [PhNMeHIB(CsFs)d 25  2h 100 152 174 24/16/60 nd!  -33Mos
6 3Y [PhNMe,H][B(CsFs)4] 25 2h 93 5.86 1.57 94/1/5 73 -52/n.0.9
7 3-Lu  [PhNMe;H][B(CgFs)s] 25 2h 76 218 1.76 94/1/5 63 -51/n.0.8
8 3Y [PhsCJ[B(CeFs)d] 25 1h 100 115 1.38 95/1/4 80 51136
9 3y [PhsC][B(CeFe)s] 0 5h 10 529 205 99/0/1 95 -50/59

aConditions: [Ln] (40 umol), [Ln}/[B] = 1/1 (mol/mol), [EPDJ[Ln] = 150, 10 mL toluene. ®Determined by gel permeation
chromatography (GPC) in THF at 40 °C. cDetermined by 'H and '*C nuclear magnetic resonance (NMR). “Determined by
differential scanning calorimetry (DSC). ¢Data from Dalton Trans. 2013, 42, 9030. 'n.d. = not determined. ¢n.o. = not observed.
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