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Fig. 1 Synthesis of the ligands and their nickel complexes

= 2004-01-05 UL F . 2004-02-27 B EF ERB ¥R EFNTE (EE S 20272062) ; =+ HIRBKE A



5 KAEEF  DABEVHEAZE(REYRKFEMEREMAHR 739

2.1 4.4 - THREMU[2,6 _HFER-N-(2-BHEER
b EL) - B J(L1) B 4,4 EB(2,6-2
RN (0.2545 g, 1.0 mmol) ¥ & 7E 20 mL 4
TARKLAE T, R GH 2- B E TP (0.2879¢. 2.4
mmol) B 10 ml. XK LBEHEBERHONE FEKKZ
(R e SN SRR 1 B 8.l (R o T <
48 h . ¥% B0 ) A I B R R A, o R 0T F L BE
HEGED 03886 g &if 5, =R 0% . FEE N
111 - 1129 . 'H-NMR (CDCl,, 8):13.172(s, 2H,
OH). 8.342(s, 2H, CH=N), 7.367 ~ 7.316(m,
aH, H,..), 7.065~6.958(m, 8H, H,,, ), 3.848
(s, 2H. H, e ) 2.185(s, 12H, Ar—CH,. L E
HT(Cy Hy N0, ) BB {H (% ) : € 80.49, H 6.54,
N 6.06; MEMH(%):C80.12, H6.60, N5.73.
2.2 44 TWHRET2,6- 22 H-N-(2-BHER
)-SR (L2) 4.4 TEHHAL(2,6-22
B (0.9776 g, 8.0 mmol ) F1 2-32 5L 2 HI B8
(1.0403 g, 3.4 mmol ) &M 7£ 30 mL LK ZBEH,
S PR A B O i R VE A AL BEHE B 35 b, 4 A1 B
E RGO A EE R, T IER R 1.5656 g Hl 5,
FEREA %, FH KK BEE 4 SRR 5,
1545, 132 ~ 134C."H-NMR (CDCl,, §):13.171
(s, 2H, OH), 8.348 (s, 2H, CH—N), 7.428 ~
7.352(m, 4H, H,.,), 7.066 ~ 6.940 (m, 8H,
Hy) s 3.937(s, 2H, H o). 2.526 (m, 8H,
CH,Me), 1.139(t, 12H, CH, ). JCE 5+ #f (C, H,q
N, O FEE (% ):C 81.05, H 7.38, N 5.40; i
EE(%):C8.60, H7.38, N5.35,

23 44 -THRER 2B 6-FHEN-(-BE
FELPE)- R (L3) G R EF L1, &
ELEE, =K 54% HE S K 104 ~ 1067C . H-NMR
(CDCL,, §): 8.339(s, 2H, CH=N ), 7.414 ~
7.338(m, 4H, H,..), 7.075 ~ 6.939 (m, 8H,
Ho)s 3.934(s, 2H, H, .0, 3.062(m, 2H,
CHMe, ), 2.166 (s, 6H, Ar—CH,), 1.185(d,
12H, HMe) . JLE 51T (CyHyg N, O, ) BRIE{E (%) . C
81.05, H7.38, N5.40; MxE{H(%):C 80.91, H
7.64, N5.15.

2.4 44 FHER2,66 _REEN2-BEHE
R E)-HKH ] (L4) FRERE L1k &
EEE, E K 87% HFE K 169 ~ 170°C . H-NMR
(€DCl,, 8): 13.189(s, 2H, OH), 8.311(s, 2H,
CH=N), 7.380 ~7.332(m, 4H, H,.. ), 7.082 ~

6.965(m, 8H, H,. .}, 4.009(s, 2H, H_ . )"
2.991(m, 2H, CHMe,), 1.159(d, 24H, HMe). 7T
B (G H, N,O, ) BIb {H (%): C 81.49, H
8.07, N 4.87; MiE{H(%): C 81.73, 8.07, N
4.74.
25 BEAEW1 HE & 11(0.0642 g, 0.14
mmol) I Ni{ OAc), *4H,0(0.0336 g,0.135 mmol } 5>
AEBTE 10 mL XK ZBEH SR EIRA, r B B
MEROEFEY . AREFE 2 GHELER.HRZ
BHAR, SR HEEH K, AF THEH 0.0497
g, FHE S T % . TCE 53 H1 (€ Hy NN, O, - EtOH)
Mig{E(%).C 70.87, HS5.76, N5.17; WEMH
(%):C70.44, H5.44, N 5.09.
2.6 BEAEY2 # Ni(OAc), *4H,0(0.0513 g,
0.2l mmol ) Y 30 mL Z BEiFHFH MBI B & L2
(0.1087 g, 0.21 mmol) ¥ 30 mL Z BEIFE S, 57 B
MHESAREEY, ABRFERN 20, 28
HARHBE L KZBERR . BEREZERE, ASE
THRIB ™ 0.1010 g, = 84% . TE T (Cy
H;, N,Ni, 0, - 2H,0) FRie (% ):C 70.84, H 6.45,
N4.72; MEMF(%):C70.76,H 6.40,N 4.66.
27 WMEY3 FRAEFEESY 2, A H B
LIS L2 #HEREYI. "ERERE, TEY
65% . 7L E 53 ¥ (Cy Hp, NyNLO,D) B H (%) C
73.06, H6.31, N4.87; WEfH(%):C72.59, H
6.36, N 4.71.
2.8 BE4 k&G 2, F AN K L4
KB L2 GHNEREHK . LEWI, TR AT5% .
TCE 37 ( Cy Hy, NoNiL, O, - 2EtOH) BRIE H (%) : C
72.38, H7.44, N 4.13; #FH(%):C 72.75, H
7.11, N 4.27.
3 BKRENHES
AURNRAEST TR ABERSFEVT TS
BN AAE AL 7R AL IRV R R RE UK B L R
AR AETH B EERNEBES, AEHSEE
A—EBM B AL T MAO, FL I FFIG i et AL
ZREMA HCUEOH ik (5% )& 1k R, i g
WEREY .M EOH %R RIEGEASHBY T
BEEE ARENEIHIERIFRP T, BT
B SRR 250 mL = B R A b A
(EE54 1,2.5 pmol } . 7.8 mL 7 Ml 3.6 mL f& Kk
R EHEBR (7 ml/L, MK B HE
0.025 mol,2.386 g) , FEVK-7K ¥ K 4 T HE ¥ 5 min,
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5 FBRES RS MA 3.6 mL MAO F& B 305 W, EB 7
i KLY 30 min S5, ) SR AT A 100 mL 5%
B HCVEWOH B, AL B A8 B 59, A EtOH ¥k
FH,EOCTES TR 24hBE5YE2.38g, 7
RH100% . H1,2,4-ZHERNBERE 135CRE
F REGREEHUERASVHSFEREY 114
dl/g.
4 ESUNEHSE
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AP KBr R RIZ0 ARt P LS IE M 48 tR 3h
MR L . RF LL A K R & ) B4 AE R 0 ET L R
BLEAATE C=N R iESHR B BT (i $5 , B
o C—N B I HETE 1621 ~ 1625 cm™ ' &b, 5 48
Be £ /5 B 1610 ~ 1611 em ™' &b, T B EC 47 5 1B FE
A BT F & FE 1279 ~ 1280 cm™ 4R XTI F €—0
FiREhR g, &P COMIESIM KRR, 5
RREMENEEARE T HEREHDETS.
BAYE BT AR A Ni(0Ac), - 4H,0, i AL
EYIML A B A W CH,CO0™ B FFAE TR
i i

Table 1 IR bands of the ligands and their nickel complexes

IR bands(cm™"')

Ligand or

C=N C—0

complex

Ligand
1621
1625
1623
1624

Ligand
1279
1280
1279
1279

Complex
1280
1280
1281
1280

Complex
1610
1611
1611
1611
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Table 2 Norbomene polymenization by nickel complexes

Activity Yield [7]
Complex
(10° gPNB/molCat* h) (%) {dLsg)
1 1.92 100 1.14
2 1.56 81.6 1.28
3 1.57 82.2 1.25
4 1.28 66.8 1.88

Conditions: toluene, 30 min, 0, nickel complexes 1.7 x 10~ mol/L,

Al/Ni ratio 1000; Monomer/Ni ratio 5000
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Table 3 Norbomene polymerizalion at various temperature

Temperature Activity Yield [ 7;31
() (10° gPNB/molCat*h (%) (dL/g)

0 1.57 82.2 1.25

20 1.76 85.0 1.12

50 1.60 83.3 0.85

80 1.46 76.7 0.65

Conditions ; toluene,30 min, nickel complexes 1.7 x 1077 mol/L, AU/Ni

ratie 1000; Monomer/Ni ratio 5000
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Fig. 2 Effects of Al/Ni molar ratioc on norbomene
polymerization
In toluene .0°, 30 min, nickel complexes 1.7 x 10> mol/

L, Monomer/Ni ratio 3000
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Fig. 3 Effects of monomer/Ni molar ratio on netbomene
polymerization
In toluene, 0°C, 30 min, nickel complexes 1.7 x 10°°

mol/L., Al/Ni ratio 1000
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Table 4 Effects of reaction time on norbormene polymerization

Time Activity Yield [7]
(min) Solvent {10° gPNB/molCat-h) (%) (dLig)
15 Toluene 3.02 79.2  1.23
30 Toluene 1.57 82.2  1.25
60 Toluene 0.93 95.4  1.25
120 Toluene 0.46 97.3  1.24
240 Toluene 0.24 100 1.21

5 CH,Cl, 11.43 00 1.25

Conditions: 0C, nickel complexes 1.7 x 10™? mol/L, AUNi ratio 1000;
Monomer/Ni ratio 5000
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SYNTHESIS OF BIS(SALICYLALDININATO)NICKEL COMPLEXES
AND THEIR CATALYTIC BEHAVIOR FOR VINYL
POLYMERIZATION OF NORBORNENE

ZHANG Dongheng', JIE Suyun', ZHANG Tianzhu', HOU Junxian',
LI Wei’, ZHAO Dongfeng’ , SUN Wen-Hua'
(' €CAS Key Laboratory of Engineering Plastics , Joint Laboratory of Polymer Science and Materials ,
Institute of Chemistry , Chinese Academy of Sciences, Beffing  100080)
(* R & D Center of Polymer, Xiangyang Chemical Corporation , Yingkou  115005)

Abstract A series of bridged ligand 4, 4'-methylene-bis [ 2, 6-dialkyl- ¥-( 2-phenylmethylene )-anil ] was
efficiently synthesized by the condensation reaction of 4, 4'-methylene-bis ( 2, 6-disubstituted aniline) and salicyl
aldehyde. They easily coordinated with Ni ( Il ) to form the title complexes, which were characterized by IR
spectroscopy and elemental analysis. The complexes show good activities for vinyl polymerization of norbomene with
methylalumoxane (MAO) as co-catalyst . The variations of complexes and catalytic parameters were investigated along
with viscosimetric measurement of resultant polynorbornenes.

Key words Nickel complexes, Norbornene, Vinyl polymerization





