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TR 1(1.87 g, 5.0 mmol) , =2 % (4.2 mL,
30. 0 mmol ) Fl —Z H %€ 40 mL. 7ET VKPR ( -
78C) T, ¥ 40 mL ) F PRI 0 2 — S Ab R
(2.90 g, 10.0 mmol ) — 5 H bt 1% W 22 12 i i A
Schlenk JHH. i i 5e B, o SR 2218 T 2 E IR
(7°C) Ja, BBy 12 he PR R ik H i) —
Bel BRI 50 ml T i) FH ARV A 5k B 1) B 4
B, B8, Krugmok s, IR aESN s
PR e FH R SEAL BSBR (TV) L 54 2 2. 60 . i
75.8 %. '"H NMR (CDCL,, 300 MHz, ppm) : 87.45
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Scheme 1 Synthesis of dinuclear cyclopentadienyl titanium complex

(d, 4H, Ar-H), 7.01 (d, 4H, Ar-H), 4.49 (t ,
8H, Ar-H), 5.82(s, SH, C,H,), 4.49 (1, 8H, O-

CH,), 4.40 (t, 8H, N-CH,), 1.92 (s, 30H,
C;(CHy);). “C NMR (300.10 MHz, CDCL,,
ppm): & =147.3, 131.6, 129.3, 128.1 (C,H;),

113.5 (C5 (CHy),), 74.72 (OCH,), 46.66

WA B H3: 2006-08-07; f&[E HHA: 2006-11-30.
EE®E . B 60, B, AT 1973 4¢, fi+J5. Tel: 0459-5508745;

(NCH,), 12.37 (C5(CH;)). Anal. Calc. for C,,
H,Cl,N,0, Ti,: C, 60.98; H, 6.99; N, 3.47.
Found; C, 61.09; H, 7.06; N, 3.51%.
1.2 XZHEE

TETHERY 250 mL KA P IA R &N =&
FEERAK (IV) L5 2 6. 87 mg (20.0 (mol Ti ), &
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Table 1 Temperature effect on polystyrene polymerization

Entry* T (°C) PS (g) A’( x107)  Conversion (%) T,.* SI'(% ) M, ° M,/ M,
1 30 0.29 0.20 6.4 277.9 95.2 109 000 5.32
2 50 1.30 0.90 28.7 278.9 95.0 91 200 3.87
3 70 2.67 1.85 59.0 276.3 94.8 79 000 3.01
4 90 2.57 1.77 56.7 275.3 94.2 70 000 2.99
Cp =* TiCl, 30 0. 88 0.62 19.3 274. 6 97.7 136 000 1.70
Cp * TiCl, 50 2.62 1. 84 57.6 272.9 96.0 114 000 1.73
Cp * TiCl, 70 3.00 2.12 65.9 272.7 95.4 87 000 2.09

a. Polymerization conditions: [ styrene| = 0.436 mol/L, [Ti] = 0.20 mmol/L; 10 min; b. Activity = g sPS/mol,, - C

ot h;

c. Determined by DSC (heating rate; 20 °C/min. ) ; d. SI = Syndiotacticity (2-butanone insoluble portion whose tactivity
was established by "C NMR in 1, 1, 2, 2-tetrachloroethane-d, ) ; e. Determined by GPC
R2 RULEXNEZHEAHZM

Table 2 Effect of AL/Ti molar ratio on polystyrene polymerization

Entry* Al/Ti PS (g) A"( x107) Conversion (%) T,* SI'(%) M ° M,/ M,
5 500 3.32 2.29 73.3 279.2 95.2 87 000 2.95
3 1 000 2.67 1.85 59.0 277.0 94.8 79 000 3.01
6 1 500 2.35 1.62 51.9 276.7 94.2 68 000 2.74
7 2 000 1.71 1.18 37.7 279.7 94.5 63 000 2.69

a. Polymerization conditions: [ styrene] = 0.436 mol/L; 10 min; 70°C; b. Activity = g sPS/mol;, + C_h;

c¢. Determined by DSC (heating rate; 20 °C/min; d. SI = Syndiotacticity (2-butanone insoluble portion whose tactivity
was established by "C NMR in 1, 1, 2, 2-tetrachloroethane-d, ; e. Determined by GPC
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Dinuclear Titanocene for Syndiotactic Polystyrene
CHEN Jie'*, DANG Kai’, PEI Chang-wen*, YANG Yu-lin', WU Xiao-lin*, JIANG Zhao-hua'
(1. Haerbin Institute of Technology Postdoctoral Station of School of Materials Science and Engineering ,
Haerbin 150001, China;
2. Daging Oilfield Company Ltd. Exploration and Development of Research Institute, Daging 163712, China;
3. Daging Oilfield Company Lid. Boiler and Pressure Vessel Inspection and Research Centre

Daging 163712, China; 4. Daging Oilfield Engineering Company Ltd, Daging 163712, China)
Abstract: A new type of dinuclear titanocene was prepared by the reaction of bis( N, N-diethoxyl-aniline) - meth-
ane with pentamethylpentadienyl titanium trichloride in the presence of excessive triethylamine. The dinuclear tit-
anocene displays catalytic activities towards the syndiospecific polymerization of styrene in the presence of modified
methylaluminoxane ( MMAQO) as a cocatalyst, and produces higher molecular weight and syndiotacticity polysty-
renes having bimodal molecular weight distribution than their mother complex Cp * TiCl;. Also, the study of poly-
merization behavior of dinuclear titanocene was carried out under the different polymerization temperature and Al/Ti
molar ratio.
Key words: Dinuclear catalyst; Polystyrene; Pentamethylpentadienyl titanium trichloride ; Syndiotatic polymeriza-

tion



