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Precise_synthesis of new olefin polymers by newly designed efficient molecular
catalysis
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Purpose on this project is design and synthesis of new efficient catalysts in
precise olefin polymerization for synthesis of new polymers with specified functions, including
development of new synthetic methodology for (polar) functionalized polyolefins under mild conditions.
The imidazolidin-2-iminato modified halt-titanocenes exhibited unique characteristics for the purpose;
Cp*_analogues showed exceptionally high activities in ethylene/alfa-olefin copolymerization. The ligand
modifications are important for exhibiting notable activities and efficient comonomer incorporation.
Precise synthesis of functionalized polymers by efficient incorporation of reactive functionality by
copolymerization of ethylene with nonconjugated diene or divinyl-biphenyl has been achieved by using
phenoxy-modified half-titanocene catalysts. We also demonstrated new type of olefin polymerization
catalysts, Ti-Al hetero-bimetallic complexes, that would reduce Al cocatalyst in the polymerization
process.
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Table 1. Imidazolidin-2-iminato
, Cp’TiCL[1,3-Ry(CH,N),C=N] [Cp’ =
Cp* (1), Cp (2), ‘BuCsH,4 (3); R ="Bu (a), Cy (b),
CsHs (©), 2,6-Me,CqHj (d), 2,6-Pr.CeHs (€)],
a

complex (umol) activityh

Cp’ R
Cp* '‘Bu 1a(0.02) 9510
Cp* Cy 1b (0.2) 2550
Cp* Cy 1b (0.2) 2520
Cp* CHs 1c(0.05) 6480
Cp* CHs 1c(0.05) 6720
Cp* 2,6-Me,CeH;  1d (0.02) 111200
Cp* 2,6-Pr,CeH;  1e(0.02) 129000
Cp '‘Bu 2a.(0.05) 12720
Cp Cy 2b (0.2) 2070
Cp CHs 2c(0.1) 2580
Cp 2,6-Me,CeHs  2d (0.1) 2220
‘BuC;sH, '‘Bu 3a(0.02) 15000
'BuCsH, Cy 3b (0.5) 220
‘BuCsH, CHs 3¢ (0.3) 2120
‘BuC;H, 2,6-Me,C¢H;  3d (0.4) 960
Cp*TiCly(0-2,6-"Pr,CeH;)° (0.01) 43200
CpTiClL,(N=C'Bu,)° 0.2) 19100
CpTiCly[1,3-Buy(CHN),C=N]®  (0.01) 51000
(‘BuCsH,)TiCly[1,3-Bus- (0.005) 66000

(CHN),C=NT°

#Conditions: toluene + minimum quantity of CH,Cl, total 30 mL,
ethylene 6 atm, d-MAO (data are under optimized molar ratio),
25°C, 10 min. PActivity in kg-PE/mol-Ti-h. °
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Table 2. -2-
, CpTiCL[1,3-Buy(CHN),C=N] (7),
(E) (NBE) ’

complex E NBEP temp activity® M, M,/ NBE®
(umol) /atm /M /°C x10° M,? / mol%

4(0.10) 4 1.0 25 4860 2.29 2.37 295

50.50) 4 1.0 25 2000 128 2.15 265
6(0.02) 4 1.0 25 40200 7.19 2.92 40.7
7(020) 4 1.0 25 6180 10.8 2.53 314
7(020) 4 1.0 80 5780 8.00 2.35 369
7(1.0) 2 100 50 1430 1.05 1.85 66.5
7(1.0)y 2 100" 50 2170 1.10 1.83

“Conditions: toluene + minimum amount of CH,CI, total
30 mL, dried MAO (prepared by removing toluene and
AlMeé from the ordinary MAO) 0.5 mmol, 25°C, 10
min. Initial norbornene (NBE) concengratlon charged
“Activity = kg-polymer/mol-Ti-h. GPC data in
o-dichlorobenzene Vs poly ystyrene standards., “NBE
content (mol%) estlmated by °C NMR spectra. toluene
+ minimum amount of CH,Cl, total 10 mL. Dried
MAO 1.0 mmol. "Dried MAO 2.0 mmol.
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