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Table 1 Ethylene oligomerization by nickel complexes containing 8 -iminoquinoline
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Figure 1  The formation of neutral nickel intermediate
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Figure 2 The formation of neutral nickel complex



2

3

N K Y

[4]

2,9- 1,10 19 o4

&

53 Sk

[ 1]

[ 2]

(a) Keim W, Kowaldt F H, Goddard R. Angew Chem Int Ed Engl, 1978, 17:466~ 467; (b) Keim W. Angev Chem Int Ed Engl, 1990, 29. 235
~ 24

(a) Rix F, Brookhart M. J Am Chen Soc, 1995, 117: 1137 ~ 113& (b) Peuckert M, Keim W. Organometallics, 1983, 2 5% ~ 597; (¢) Wilke G.
Angew Chan Int Ed Engl, 1988, 27 185 ~ 206

(a) Johnson LK, Killian C M, Brookhart M. J Am Chem Soc, 1995, 117: 6414~ 6415; (b) Johnson LK, MeckingS, Brookhart M. J Am Chem
Soc, 1996, 118: 267 ~268& ( ¢) Mecking S, Johnson L. K, Wang L, Brookhart M. J Am Chem Soc, 1998, 120. 888~ 899 (d) Killian C M,
Tempel D J, Johnson L K, Brookhart M. J Am Chem Soc, 1996, 118: 11664 ~ 11665; (e) Feldman J, McLain S J, Parthasarathy A, et al.
Organanetallics, 197, 16 1514~ 1516.

(a) Small B L, Brookhatt M, Bemett AM A. J Am Chem Soc, 1998, 120: 4049 ~ 405Q (b) Britovsek G P J, Gibson V C, Kimberley B S, et al.
J Chem Commun, 1998 849 ~ 850.

(a) KomonZ J A, BuX, BazanG C. J Am Chem Soc, 2000, 122; 1830~ 1831; (b) KanonZ J A, Bu X, Bazan G C. J Am Chem Soc, 2000,
122. 12379 ~ 12380; ( ¢) Kalamarides H A, Iyer S, Lipian J. Omganometallics, 2000, 19 3983 ~390; ( d) Malinoski J] M, Brookhart M.
Organanetallics, 2003,22: 5324 ~ 5335; (e) s s .. , 2002,20: 1523~ 1528 (f) DuJL, Han L Q, CuiY,et
al. Austr J Chem, 2003, 56: 703 ~706.

(a) Yourkin T R, Connor E F, Henderson J I, et al. Science, 2000, 287. 460~ 462; (b) Hicks F A, Brookhart M. O rganometallics, 2001,20: 3217
~3219; (c) Bavers F M, Mecking S. Angev Chem Int Ed Engl, 2001, 40. 3020~ 3022; (d) Shimn C B, Kim Y H, Lee B Y, et al
Organanetallics, 2003, 22:4272~4280; (e) Sun W H , YangH, LiZ, et al. Organometallics, 2003, 22:3678 ~ 3683; (f) Sun WH, Zhang W,
Gao T, et al. J Organomet Chan, 2004, 689:917~929; (g) Chen L, Hou J X, Sun W H. Appl Cat A , 2003, 246 11~ 16 (h) Shim C B,
Kim Y H, Lee BY, etal. Organometallics, 2003, 22. 4272~ 4280; (i) Hicks F A, Jenkins J C, Brookhart M. Organometallics, 2003, 22.3533
~3545 () o, - . 2003,21:491~493; (k) ZhuN, Cui Y, Li ZL, et al. Chin J Polym Sci, 2003, 21; 453 ~
457.

(a) Lee BY, Bazan G C, Veh J, et al. ] Am Chem Soc, 2001, 123: 5352~ 5353; (b) Domhover B, Klau W, Kemer-Aach A, et al. Angew
Chem Int Ed Eng, 1998, 37. 3050~ 3052 (¢) Diamanti S J, Ghosh P, Shimiau F, et al. M acromolecules, 2003, 36: 9731 ~9735. (d) SunW H,
Shao C, Chen Y, et al. Organometallics, 2002, 21; 4350 ~4355; (e) Foley S R, Stockland R A Jr, Shen H, et al. J Am Chem Soc, 2003, 125.
4350~ 4361; (f) Salo E'V, GuanZ. Owganometallics 2003, 22. 5033 ~5046.

(a) Chen H P, Liu Y H, Peng SM, et al. Organometallics, 2003, 22 4893 ~4899; (b) SpeiserF, Braumstein P, Saussine L, et al. Inorg Chem,
2004, 43:1649~1658; (c¢) Sun W H, Li Z I, Hu H, et al. New J Chem, 2002 26: 1474~ 1478; (d) Shi P'Y, Liu Y H, Peng SM, et al.
Organgnetallics, 2002, 21.3203 ~ 3207; , (e) Dauvgulis O, Brookhart M., Organanetallics, 2002, 21: 5926~ 5934; (f) Daugulis O, Broo ~ khart



© 64 - 2005 12

M, White PS. Organometallics 2002, 21. 5935~5943% (g MaZ, Sun WH, Li Z L, et al, Polym Int, 2002, 51: 94 ~ 97

[ 9] (a)lttel SD, Johnson LK, Brookhart M. Chem Rev, 2000, 100: 1169 ~ 1203 (b) Gbson V C, Spitzmesser S K. Chem Rev, 2003, 103: 283 ~
315 (c) , , . , 2003, 15: 401 ~ 408.

[10] LiZ1L, San WH, Ma Z,etal. Chin Chem Lett, 2001, 12:691 ~ 692

[11] LiZL, San WH, Wang L, et al. ] Chen Cryst, 2002, 32:107~ 11L

[12] SunWH, Li ZL, HuH,et al. New J Chem, 2002, 26. 1474 ~ 1478

[13] (a)Guo D, Han L, ZhangT, et al. Macromol Theor Simul, 2002, 11: 1006 ~ 1012; (b)Zhang T Z, Guo D W, Jie SY, et al. J Polym Sci A Pol
Chem, 2004, 42. 4765 ~47T74.

[14] (a) Laine TV, Klinga M, Leskeli M. J Inorg Chem, 1999: 959; (b) Laine T V, Lappalainen K, Liimatta J, et al. Macromol Rapid Commun,
199, 20:48% (c¢) LaineT V, Piironen U, Lappalainen K, et al. J Organomet Chem, 2000,606 112~ 124.

[15] Shao C, Stn W H, LiZ L, et al. Cat Commun, 2002,3: 405~ 410.

[16] Tang X, Cui Y, Sun W H, et al. Polym Int, in press.

[171  (a) Younkin T R, Connor E F, Henderson J I, et al. Science, 2000, 287: 460 ~ 462 ; (b) Wang C, Friedrich S, Younkin T R, et al.
Organanetallics, 198, 17. 3149 ~ 3151

[18] (a) Wang L, Sun WH, Han L, etal. J Organanet Chem, 2002, 650 59~64; (b Han LQ, LiT S, Sun W H, et al. Trans Met Chem, 2002, 27:
844 ~848& (c) s s , . , 2004, 5: 758 ~ 762 (d) Zhang TZ, GuoD W, Jie S Y, etal. J Polym Sci, A: Polym
Chem, 2004, 42. 4765 ~ 4774

[19] LiJ, Gao T, Zhang W, et al. Inorg Chem Commun, 2003, 6. 1372~ 1374

[20] Sun W H, Zhang W, Gao T, et al. J Organomet Chem, 2004, 689: 917 ~929

[21] Keim W. J Mol Cat, 1989, 52:19~25.

[22] Pietsch ] , Braunstein P, Chauvin Y. New J Chem, 1998, 22, 467 ~ 472

[23] Starzewski K A O, Witte J. Angew Chem Int Ed Engl, 1985, 24.599

[24 (a) Wang LY, Sun WH, Han L Q, et al. J Organomet Chem, 2002, 658/12 : 62770; (b) George J P, Bribvsek S P D, Baugh, O H, et al.
Inorganica Chimi ca A cta, 2003, 345 279 ~ 291.

The Nickel Complexes as Catalysts for Ethylene Oligomerization
and Polymerization

SHI Qisong, YU Jian xiang, LIU Taii
( Research Center of Ecomaterial, Beijing Institute of Petrochemical Technology, Bejing 102600, China)

Abstract: The nickel catalysts for ethylene oligomerization and polymerization are of special relevance to
catalysis because of the easy synthesis and various catalytic properties influenced by the characteristics of the
attached ligands. Recent progress of late transition metal complexes as catalysts has led to a renaissance in designing
novel catalysts for polyolefins beyond the famous SHOP process. The nickel catalysts are interested of the varieties of
complexes containing different ligands, which are coordinated with nickel center as the bidentate and tridentate
ligands. In contract to the important set of hetereogeneous catalysts, the homogeneous catalyst is a small share for
polyolefins, however, the well defined complexes affect the microstructure of their poducts. The properties of
polyethylene can be affected with adaptation of ligands coordinating to nickel center, so do the oligomers obtained with
nickel complexes. Attracted to chemists, auxiliary ligand can impwove the catalytic activity in one order of magnitude.
In addition to the fast catalytic reaction, the active center can be confirmed through isolating the intermediate which
pwoduce the weliable catalytic activity . In the chapter, the development and progress of nickel complexes as catalysts
for ethylene oligomerization and polymerization are discussed, and their advantage and disadvantage are also listed
with future potentials in academic research and industrial applications.
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