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Fig.1 Addition polymerization of norbornene
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1 KBEHS

A 5 B B 4 )8 E A Y R A 38 R b
Schlenk$% R FIFEFH 1T,
1.1 EERFISNE

S BT R B A T R A A R AR
B R0 D TR R AR R 28 I L BRIk
Fr 4 28 AR U T8 50 13 24 h J5 78
% . trans-[Ni(PPhs),(Ph)C1]3% & SCHR 7 i i 4513,

Bruker-DMX 500 #% f#% £ 4% {X , Varian Unity-400
¥ i 34 4% 1L, Nicolet-FT-IR-50X £ 4h )6 3% 41X , Ele-
mentar Vario EL 111 JGZE 3 Hr{Y ,
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a: Ri = CHs, Ry = H, Ar = naphthy!
b: R =H, R: = NO:, Ar = naphthy!
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Fig.2  Syntheses of complexes 4a, 4b

1.2 EERFH&

1.2.1  Fiik 2a il &

JH 1.36 g (56 mmol)8: JE 5 4.18 mL (56 mmol)
TR CBel # A% IR, BEPE TR R 2 5.16 mL
(50 mmol) 2-H i i 40 mL THF %3, = I 2
h, A 100 mL H 2 4 2 ik R0 S0k i o e 2% 2
4 10.54 mL (75 mmol) = 2% ,3.95 ¢ £ & H & 1
50 mL H 2R HA 7E 95 CHi$ 2.5 h, A 250 mL 0
°C 1 mol- L™ i HCI, #ig /5 43 , /KA FH 100 mL x
2 CTRAEE, B IR A PUM B ER 60 T4 S vk 4 AR S
HEEHT 45 8GR IA 1a, 77 %.22.0%,

'H NMR (500 MHz,CDCl5,8):2.31(s,3H,CH,);
6.91 (t,1H,aromatic-H);7.38(d,2H,aromatic-H);9.86
(s,1H,CHO);11.26(s,1H,0H),

1] 2.38 g (17.55 mmol) 1a ) 40 mL Z B %
H, A 2.83 g (19.76 mmol) 1-ZE[E A 1 3 R, =
TR HERE 24 ho SR B 52V WROAR 4 A A €0 T AR
g Ok R 2T, SRR A [ A 2a, R,

1610.7(s),1 248.6(m), 1 035.2(m),799.5(s),761.9(s),
743.8 (s), JCEHr: & CHNO HE M (%):C,
82.74;H,5.79;N,5.35; SL % (%) . C,82.72;H,5.81;
N,5.41,

1.2.2 Fefk 2b Bl &

10.52 mL (100 mmol)7K 4 # #% + 28.8 mL VK[
iR, VKKV 21, 212 % N 6.5 mL (160 mmol) & 4
SR, B HR MR T 10 €. ARTEZER, Hifkid
BN 250 mL 7KK, BT H K f B 60 [ A 38 L 80
CFKILIET 0.8 mol- L7 NaOH %, i 3 | I i
i E R, BT R A TONE  UE KRS S R
i b AR SR K L 20 TR T 4G B 15 5 6 [ RS-
il - 2- 2 BE AR T (1b) o 77 58 . 7.75% 5 14 i 126~130
€.

'H NMR(500 MHz,CDCl;,8):7.14(s, 1 H, aromat-
ic-H);8.42 (s, 1H,aromatic-H);8.57 (s, 1H,aromatic-
H);10.01(s,1H,CHO);11.61(s, 1H,OH),

¥ 0.501 g (3 mmol) 1b 5 0.430 g (3 mmol) 1-

67.2%, ZEWE T 95 mL S WE, A 1R, R 4 h, %
'H NMR (500 MHz,CDCl;,8):2.38(s,3H,CH;); H SRR E A E R 2b, 775K .68.9%,

6.90~8.28 (m, 10H,aromatic-H);8.71 (s,1H,CH=N);
13.60(s, 1H,OH), IR (KBr pellet,v(cm™)):3422.4(m),

'H NMR (400 MHz,CDCl;,8):7.17~8.46(m, 10H,
aromatic-H);8.81(s,1H,CH=N); 14.54(s,1H,OH), IR
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(KBr pellet,v(ecm™):1615.3(s),1346.2(s), TCE5HT:
$ CHN,0; HHE(H (%):C,69.86;H,4.14;N,9.57;
LY (%) : C,69.55;H,4.14;N ,9.21 ,

1.3 BEEYHH&E

1.3.1 BLEY) da il &

% 0.261 ¢ (1 mmol) 2a & T 15 mL THF 1, ji%
A5 WA NaH A BERE 1 h, s i, U8
IR B 2 R 40 8, A 20 mlL aE & %, LT
UE, VKISV A SRS U8 2500, AR T 20 mL GE &
VRIS AT 188 EE 3a, K 0.315 g (0.888 mmol) 3a
5 0.594 g (0.854 mmol) trans-[Ni (PPhs), (Ph)Cl] 7
Schlenk M A I1, A 20 mL 28, A5 IR AT A VS Wk, I
P U8 IR AR B4 5 mL, LA 20 mL IEC
Bt , BT LR A B [E VA OB AR T IE O b e =
WG RS T LAY da, 775 71.4%,

'H NMR (400 MHz,CDCl;,6):1.16(s,3H,CH;);
5.42 ~8.15(m,30H,aromatic-H);8.61 (s, 1H,CH =N),,
IR (KBr pellet,v(cm™)):1 604.1(s),1 541.9(s), 1 432.3
(s)o JCEMHT . % C,L,H,NOPNi i35 1 (%) C,76.62;
H,5.21;N,2.12; S8 {H (%):C,76.27;H,5.08;N,
1.99,

132 BLAY 4b 1yl

SR BRLTECA Y da 194 . 4b 7R,
61.3%.

'"H NMR (400 MHz,CDCl;,6):5.50~8.21(m,30H,
aromatic-H);8.57 (d,1H,CH=N), IR (KBr pellet,v
(ecm™)):1605.3(s), 1 542.4(m), 1 483.0(m), JCE /T -
it CyHyN,OPNi I 556 (%):C,71.44;H,4.53;N,
4.06; 52585 (%) :C,71.22;H,4.69;N,3.62,

1.4 EUBRKEERE

AT, | Schlenk i A F 7 4 %5 im0 A
0.20 pmol £k 7 1) SR W, 3.76 mL [ K F I 1)
SRR W (UK R 5 1.883 g,20 mmol) LA K% A
HRYEOR BRI R B S AT R Y
FRAURE(MAO) 5| & BN, 38 3o o A48 SR 1 ok DR HE
S AR 2 ) SR TR R 15 mL, $EFEERE 10 min 5,
B I RHRA MR 50 mL BRAL B ZBE & 1k R0,
WKREWLIE, H OB =K ,80 CH2s T 24
h,

IR (KBr pellet,v(cm™)):2 947.1(s),2 869.0(s),
1474.8(m),1452.5(s),1295.0(m), 1 257.9(w), 1 222.1
(w),1147.3(w), 1 108.2(m),939.5(w),891.9(w).,
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105~108 °C, 5 CHRE AT .

BCAR 2b 1R LA A= MRy 14.54, K Z 2a
1 13.60 =, 73 A4 [l b C=N 454 1615.3
em™ 33X SEHR B L i R AR AT BB AR AT

HEIEC A da T 4b B4 B R SCERIIAY 25 B
HEAT PR AR L . NGRS KR, 5 48
Be 7 W R e B A i 1 =, A
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ML ER .
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Table 1 Results of the Polymerization of Norbornene

run catalyst enl ey T/C yield / % activity / (g-mol+h™) M,/ (g mol™)
1 4a 1333:1 30 0 — —

2 4a 2 665:1 30 trace — —

3 4a 3 998:1 30 30.2 1.71x107 7.61x10*
4 4a 5330:1 30 44.5 2.51x107 6.50x10*
5 4b 3 998:1 10 35.5 2.00x107 —

6 4b 3 998:1 30 37.0 2.09x107 2.62x10°
7 4b 3 998:1 50 48.5 2.74x107 2.43x10°
8 4b 3 998:1 70 41.3 2.33x107 3.32x10°

*The solubility of the polynorbornene in chlorobenzene is quite poor.
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N-naphthyl Neutral Nickel Catalysts: Synthesis and Their
Catalytic Properties for Polymerization of Norbornene

WANG Wei-Hua JIN Guo-Xin*
(Laboratory of Molecular Catalysis and Innovative Materials, Department of Chemistry, Fudan University, Shanghai 200433)

Two new catalysts, phenyl-triphenylphosphorous-[N-naphthyl-3-methylsalicylaldiminato] nickel (4a) and
phenyl-triphenylphosphorous-[N-naphthyl-5-nitrosalicylaldiminato| nickel (4b) have been synthesized. Complexes
4a and 4b can be used as catalysts for norbornene polymerization in the presence of MAO as co-catalyst. Both of

4a and 4b showed high activity. At 50 °C, catalyst 4b showed the highest activity.

Keywords: nickel catalyst norbornene addition polymerization salicylaldimine



