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Allyl){5-C1) G4 H, - ortho -C{ H)—= N-2,6-C, H, (i-Pr), INi{ Ph, P} (Ph} 1, LA i . H-NMR MIUTEITHREERES
YT T R E L FE N(COD), BN TREE R Z B ES 8.8 10° PANENT  HKESHA
i 6.31 x 10° g PE/(mol Nivh) ,Fi B B Z K595 TR E 1.57x 10" ~ 4,34 x 10" Z (@ % i THF . 2B ZME. &
BT HEAE B A SRR B, R S MMA R0 A SE 8, MR BRI T LS.

@A EUHELR, BEES, #HAM. KEBEE, SRERA
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A S Y, A E T E BRI E T
HH(NI(COD), ) X EBHMEANFET  BHTAHK
ML HEESEBNIERIE SEEL LK
SEREMEEENREK A EILER, B8 B3Rt
ETHBINOMSED HE T BR, EHE
SEAR LA A r BE B B, B X 5 b O 0 Rl i AT
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MEEER AMAKREAMHALEENESYH
SHFE ESEEEABRE IR, 9] LAESEF
PEEE M Lewis BRM:  MSBZ M S 2 AL BESN A
HWEBRSES, B G TH Lewis B/ E
{78 Ph,P MBI EEMEE, FEERKMIE
L3

S EF% B EBEES AL SR  Brookhart
R AL F I Grubbs RUEILT, PR Z SR
RER CEIHHSS T N ERR KGR TS
e, — FEEERBEPLIIAAEHNEA,
B FEHEEREIIARBEHN AR, LU
EZEE(IEAZBESHFEMNEE . AXWME
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ENI(COD), MR EEEZHREGH
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Fig. 1 3-Allyl S-chloro salicylaldimine nickel( [l }

REEFEBEALHFRIF NS KA WK, 2,6-
B o nE M Aldrich 43 R 398 . THF . 2 0 £ i
BMERANE LA TREX G2 - XFW.
e ERA, TESHP FEREEA.
1.2 SR
HERESY R ZEILRIE R Buker
Avance DMX500 2z #4t #R 12 , T™MS £ 5 A ¥5 , CDCL,
YETE 7). BC K ) B i R Al HP 6890/5973 S Ik A
L (GC/MS), B FHEd 5 (E1),70 eV 19 F3R . i
G B 2 50 ~ 270°C . 7T E 3+ BT 1E Perkin Elmer240
TLEA LT, E E AR, RS HmER R

.
1.3 2-EAENEEHROSH
1.3.1 BARESEEEBMMS N 23 g,

BT 100 mL FEF HEHENHER,ESOCE
LA 1 mol M EFEB, KM O0Sh/E, REE
40°C ,IMA 0.5 g Nal, % 0 86 mL # P, B
seie FHR E 60°CEF AL 4 h, %5, 88, BE
B eE, g0 BEEKSE, UEETKER, B
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LA 109% NaOH $£ 3% 2 W, BRERRAM T2 M ER .
AYAHLIILK Na, S0, T8, MERE, IE 65 ~
67°C/266.6 Pa 18 4) 112 g, 7" F 66.7% .
1.3.2 2-MAEMNEXBMM SR ¥ 84 o B
AENEFEB MM PR 1.5 h FFHSEE
THH L% Z T 10% NaOH 35 #% . In A 2. B¢ 3k
WML KA HCl PRI E DB, I Z B2
BLAHHLHLLEK Na,SO, T4 L 28 MER
WM 75 - 77TC/33.3 Paili iy 64 g, R R
76.2% . (AR A K AR K 97.5% , L IRE R
K, miz:168(100, M" ),153(33, M~ —CH, ), 133
(75. M* —C1),115(29),105(44) ,77(39),51(17) .
1.4 3BREXNFAGRENESE™

EERPT . CEFHUEBITAREETN =
B PR v in A 200 mL T48 52,04 mol 2-4%
FEITE A8 ,0.04 mol IL7K SnCl, 1 0.16 mol 2,
6-— Mg, Z R T HFE 20 min, HH0 0.9 mol
ZRARE BEAFE 100C, RV 10 h. ¥ #H,MA
500 mL 2 mol/L HC] BE4L 40 B8, LA Z BERE BB 1,
BHANMHM, XK Na,SO, T B8, MER
BEAEZENEE ST L OEREEYIE
K36.1% .58 S89% MR, ML E
MAKHRR GESEEREER B, Lo (EC
ZEZEMBEHEMNRR, BB ™8 AR
. R R, m/2:196(100, M7 ),181(10,
M'—CH,),161(40,M" —Cl), 150, 133, 115, 105,
89,77.63,51,39.
1.5 3EAEXNEKBR (2,6 _RAEFEHE)E
BRg A

LL 30 mL BIEEATE AL, A 3-8 7 B3 K
BGEEIBST.2.6-_FNEEK 8.9 %,0.5 mL H
ML R0 ARABMRONR B HITE, &
HEMKAELKZESPHELS R, BIAHBMHIR
Ak 149 g WERN I OFRBEHEEN
99.7% % B 53550100, M° ), 340
(82, M* -CH, ), 298 (77), 283, 263, 188, 174, 160,
146, 132, 115, 91, 77. '"H-NMR, §: 13.35 (S, 1H,
OH™ ),8.23(S8, 1H, Ar—CH" =—N—),7.19~7.26
(m,5H,Ar).6.04(d, 1H, CH,—CH"—CH, ),5.18
{m, 2H, CH,—CH—CH; ), 3.49 (d, 2H,
CH, CH—CH,), 2.95(m, 2H, (CH, ),CH" )}, 1.18
(d,12H,4CH,) .

1.6 trans-[NiC1{Ph) (PPh,},] & Ni{COD}, i
=451

trans-[ NiCH Ph) (PPh, ), | & A W3CER [12] . 1l
BHS S (BR) R 123°C ~ 124°C, (SC#k{E 122C
~123°C) .Ni(COD), W& B R 3CHR[13].
1.7TFRE[ZXER]I[3-BSAENEABRE(2,6-
CRARER)ERIRMaR™

7E Schlenk L A S0 mL THF, 3-% A % %¢
FARGREQ,6- “RAERE) TS 1.78 ¢ M 0.35
gEBER60%M NaH. S0 | h, i ERREERY
NaH, ¥ 3B 4 T, 19 B 4 RO BL AR B4R IR A 50
mL FHEF Al trans-[ NiCl{Ph) (PPh, ), ]3 .46 g,
R 15 h 33, KRG ERZE 10 mL £ 4L, T
A 30 mL A, BOE FRKMADHRF,BIEE
ik 1.76 g. =% K 46.8% . 'H-NMR, §:7.86(d,
1H, A—CH —N—),6.06 ~ 7.48 (m, 25H, Ar),
5.31(m, 1H, CH,=—CH' —CH, ), 4.69 (m, 2H,
CH,—CH—CH, ),3.77(s, 2H, 2(CH,),CH" ),
2.14(s, 2H, CH, CH—CH,), 1.07(d,6H,2CH, ),
1.15(d, 6H, 2CH; }). 7. ¥ 4 #: Found: C
{(73.23%),H(6.03% ), N(1.84% ); Calculated: C
(73.38%) ,H(5.98%),N(1.86%).
1.8 ZHEESEN

ERAHHS WEE BRI AERE
FEPHIT HERKEEEHRNEE BEa
BREZERT M= HHZHEE FLHSHER
FTF—RHEWAREFRE R H#4ANMN
Ni{ COD), . [Z i 8} [a] 3% 4% 38 A Z % K4k, 38 33 ¢
HMEER RN EANEN. L EE BE 10%
HMMOREBREERN HEReWLE, X
KEEHEE, T OCHEY THREEE.
1.9 BZHoFRHUAME

RARERE, LR EMN,TE 135CHEA
ORKETTIE - S0 0TERSEEE R
BHAER-STREE A" (9] = KM (K=
6.77x 107, a=0.6MITERGHHKEEDFE.

2 #EREWHE

21 EEREEEHR
LM & BB R MAE 2 FiR.
T 5B, R, F B R
RN 30% ~40% A ERRERLE L
B A KB A L R B NaHCO, 5l &Kk
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Fig. 2 The synthesis route of compound {7}
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Bty 7. hEAME S 710 H-NMR 7] LA % b
AL EES, B OH B §:
13.35(S,1H,0H) ML &P H X HER BT
Schiff B 5 Ni FIFC L2 F, (18 Ar—CH—N— M
BmEEmE(H8.23-BE7.86) . RERE LM
HE2.958F3.77,4 MHEFMHEHE1.188
HEL1.07T R LIS, HAM HBIAHE XLl
SHIE"-ME.
2.2 BUZEESE
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LASCELEHMS FRESEIRAME, T
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Fig. 3 The activity and molecular weight under different temperature
Polymerization condition: 30 mL toluene, 23 pmol Cat. 7, 8.08 x 10°
Pa, 40 min, a(Ni(COD),}/n(Car.) =4

-7 5.0
=
Zz o 14,0
E Sr =
=4l +30 £
5 4 %
e 3 & 4205
=Ll =
Y =
= 10 =
2, 0.0

b 1 1 1

16 20 40 60 :

Time {min)

Fig. 4 The activity and molecular weight under different time
Polymerization condition: 30 mL toluene, 23 pmol Cat. 7, 45C
bath, 8.08 x 10° Pa, a(Ni(COD),}/a{Cat.) =4
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Fig. 5 The activity and molecular weight under different

pressure
Polymerization condition: 30 mL toluene, 23 pmol Cat. 7, 40

min. 45%C bath, r{Ni{COD},}/n(Cat.) =4
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Fig. 6  The activity and molecular weight under different

concentration of catalyst 7
Polymerization condition: 30 mlL toluene, 45°C Dbath, 8.08
% 10F Pa, 40 min, n(Ni{COD),)fn{Ca.) =4

FSERY . BESES L Ni(CoD), A B # 1L 7 b 82
ERELZ AR TRELECERERERS
L, EEREEMEBE RN, MARELMKN, 3-H 3
BRI REZ BN, A A TS RY .

Table 1  The result of ethviene polymerization with 7/Ni{ COD}, as catalyst®

Catalyst ! T Pressure Activity M, Catalyst ! T Pressure Activity M,
{pmel) {(min} (T (10° Pa) (10° gPE/{moiNi-h)) (10* g/mel) (umol) (min) (€} (10° Pa) (10° gPE/(molNi-h})  (10* g/mol}
13.5 20 30 §.08 0.24 3.07 13.5 20 45 3.84 1.20 2.52
13.5" 20 45 8.08 322 3.50 13.5 20 45 5.25 2.37 2.75
13.5 20 60 .08 2.84 2.43 13.5 20 45 6.97 2.94 3.11
13.5 20 75 8.08 2.32 1.57 27.0 40 45 8.08 1.45 2.8%
13.5 i0 45 8.08 6.31 2.27 42.4 40 45 8.08 0.99 1.92
13.5 40 45 8.08 2.31 4.08 79.1 40 45 8.08 0.71 1.66
13.5 [21) 45 8.08 1.59 4.34 13.5° 40 45 8.08 0.23 4.06

Polymerization condition: * 30 ml. totuene, n(Ni{COD),}/n(Cat.) =4; " High temperature GPC result: M_=11100, ¥, =20900, PDI=1.88;

© 30 mL toluene, MAQ as cocatalyst, r{ MAO)/ n(Cat.) = 250

24 BUEURFESHARRE
ME2FALFHMAKLKZE ., THF 12 B

LB RAEHEEAATESE, WA MMA {51

PRSI R R, BB REa Wl 7b a8, 1A

K BLER B AR IR R g, MMA JRR IR A& 4
THE, X ERIE S 3CE (3] — 8 AT EEE B MMA
TR SEERAC S AT R BB EHE,
W T L% BAE A RO

Table 2 The effect of additives on ethylene polymerization with 7/Ni{ COD ), as catalyst

Activity
Pular substance M ( 10" g/mol)
QI gPE/(mu]Ni'h))
1 mL THF 1.21 2.93
t mL Ethyl acetate 1.13 2.73

2 wL anhvdrous ethy] ether 1.34

Activity

M_(10° g/mol)
(10° gPE/CmolNi*h}) 10 8/mo

Polar substance

3.77

I mL MMA 0.54 2.95

Polymerization condition: 30 mL toluene, n (Ni{ COD), )/ r{Cat.) = 4,457 ,8.08 x 10° Pa.13.5 ;mol catalysts

EFHRBHESBAKGETRREE
L fE NiCcoD), LT BEA Bk &
A9 B4, 7F 8.08 x 10° Pa,45C T, R BT /@ R 10
min Bf, H B & & ¥ o] i5 3 6.31 x 10° g PE/

(molINi-h) FRiiR BB 4 F B A 1.57 x 10°
~4.34 x 10" ZA] . 7E MAO {§ B i fL et , B iE
EREL REEANFEERAMERLY.HM
THF OB OB MM EARGHEREWM AR
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STUDY ON ETHYLENE POLYMERIZATION CATALYZED BY 3-ALLYL-5-CHLORO
SUBSTITUTED SALICYLALDIMINATO NICKEL( [l ) COMPLEX

XU Yongjin, SUN Junquan, SHAN Yuhua, WANG Lincai
{ Department of Chemical Engineering , College of Materiul Science and Chemical Engineering ,
Zhejiang University, Hangzhou 310027}

Abstract  3-Allyl -5-chloro substituted salicylaldimine(6) was prepared and then reacted with trans-[ NiCl1{Ph)-
(PPh, ), ] to give the salicylaldiminato nickel(I) complex(7) i[ 0-(3-Allyl)(5-Cl) C;H,-ortho-C{H)= N-2,6-
C,H,(i-Pr}, INi(Ph,P){(Ph)| . These compounds (6),(7) were characterized well by M3, '"H-NMR and element
analysis . The complex (7) activated by Ni( COD}, can catalyze ethylene polymerization effectively . At 8,08 x 10° Pa
pressure , the polymerization activity can reach 6.31 x 10°g PE/{mol Ni-h}, the polymer product’s M, ranged from
1.57 x 10" to 4.34 x 10 . However, addition of THF, ethyl acetate and ethyl ether, the activity does not decrease
evidently. Addition of MMA, the polar monomer is not incorporated into polymer, and the polymerization activity
decreases markedly.

Key words Late transition metal, Ethylene polymerization, Salicylaldimine, Allyl substituted



