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NiCl; 6H,0 SOCl, CH,C1,/ -20°C
NBE Aldrich 50 ~ N N- -
60°C 12 h PNP . C;; Hy, NOP, % C
0.4 g/mL MAO AL, S0, 5 75.31 75.75 H 5.52 5.54 N 1.99 2.85 'H-
18H,0 AlMe, H, 0/ NMR 300 MHz CDCl; & 3.72 s 3H OCH,
Al=1.3 . 6.60~ 6.82 m 4H MeO—C,H,— 7.20 ~ 7.63
1.2 m 20H —P, G, Hy PNP
N, CH,Cl, NiCl,
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PNP-Ni 1112 Cs; Hyy CLNNIOP,: CH,Cl, % C 54.42
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Scheme 2 Synthesis of N N-bis diphenylphosphino -p-methoxyaniline nickel 1 dichloride
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MAO Al/Ni 5.0~6.0
13
PNP-Ni/MAO NBE 2
Table 1 Influence of Al/Ni ratio on polymerization of NBE catalyzed by 3-
PNP-Ni/MAO™
o PNBE " C-NMR 1 b
_ Catalytic efficiency
R AUNG 7 Comemn 10°g PNBE/ MM, PNBE C1/C4 3
min % x 10°
mol Ni mm =39 mr =40 r O

1 200 60 trace ~0 — — =41.5 3

2 300 20 24.7 1.53 1.87 1.4 3 mm =

3 500 20 41.0 2.54 1.66 1.80

4 700 20 29.3 1.82 .32 1.82 3% mr=39% m=8%.

* Polymerization conditions Ni =0.32 mmol L~! T,=20C NBE
=2.13 mol/L. Solvent toluene V,, =20 mL

2.2
2
0 ~50°C PNP-Ni/MAO
.20
2.54 x 10°g PNBE/ mol
Ni

Table 2 Influence of temperature on polymerization of NBE catalyzed by
PNP-Ni/MAO™

Catalytic efficiency

Conversion
Run 7T °C 10°g PNBE/ M,/M,
% x 106
mol Ni
5 0 31.5 1.93 2.19 1.27
3 20 41.0 2.54 1.66 1.80
6 30 33.1 2.06 1.58 1.52
7 50 30.2 1.87 1.29 1.15

" Polymerization conditions Ni = 0.32 mmol- L~' AlUNi = 500
NBE =2.13 mol/L. ¢, =20 min Solvent toluene V,u, =20 mL
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Fig.1 'H and " C-NMR spectrum of polynorbornene catalyzed by
PNP-Ni/MAO sample run3
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Fig. 2 Influence of catalyst concentration on polymerization of NBE 455°C 55%
catalyzed by PNP-Ni/MAO 600°C
Polymerization conditions A1/Ni = 500 7|, =20C  NBE =2.13 PNBE
mol/L Solvent toluene V,y, =20 mL
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NORBORNENE POLYMERIZATION BY A NONEL BIS DIPHENYLPHOSPHINO -
AMINE NICKEL [ COMPLEX/MAO CATALYTIC SYSTEM

SUN Zhengguang ZHU Fangming LIN Shang’an
Institute of Polymer Science  Zhongshan University — Guangzhou 510275

Abstract A nickel ]I catalyst of diphosphinoamine complex N N-bis diphenylphosphino -p-methoxyaniline
nickel [[ dichloride was synthesized. Norbornene polymerization catalyzed by this nickel [I  complex PNP-
Ni /MAO system was investigated . The influence of reaction parameters temperature Al/Ni mole ratio and catalyst
concentration on polymerization of norbornene was evaluated. Results showed that the catalytic system displayed
high catalytic efficiency with 10°g PNBE/ mol Ni magnitude order. The M, of polynorbornene is higher than 1 x
10°g mol ™" and the MWD is narrow M,/M, <2 .Also the PNBE is of excellent heat-resistant property and the T,
is higher than 300°C and it is soluble in cyclohexane chlorobenzene and so on. According to 'H and " C-NMR
spectra the polymerization mechanism is vinyl-addition type polymerization and the contents of stereo-triad of PNBE
are mm = 53% mr =39% 1 =8%.

Key words Bis diphenylphosphino amine nickel [I complex Norbornene polymerization Late transition metal

catalyst Heat-resistant polymer Vinyl addition polymerization





