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TERL, A , EHT Dreiding j'j:%:m, Dreiding Table 1 Bond stretch parameters for the
3 T B 5 BOR B 5 09 JL AT Dreiding force field

CAEAR %ézl-@(, 1 Dreiding F1Z AT Cl_F1  Bond stretch K, ro/nm || Bond stretch K, ro/nm
Fe5 +2 L T-H) )13 580, Zhang 55 B T Drei- Fe—N2  700.00 0.22700] Fe—Cl 700.00 0.23100

. SNSON Fe—N_R 700.00 0.21200 Fe—Cl_ 700.00 0.22800
ding 1B YA, 3R 1 IR 2 S0 TR
Dreiding TS558
Table 2 Angle bend parameters for the Dreiding force field
Angle bend Ky 0,/ (°) Angle bend K, 6,/(°)

Cl—Fe—Cl_ 100. 00 111.2 N_R—Fe—Cl_ 100. 00 145.0
N_2—Fe—Cl 100. 00 100.0 N_2—Fe—N_2 100. 00 146.1
N_2—Fe—Cl_ 100. 00 100.0 N_2—Fe—N_R 100. 00 73.0
N_R—Fe—Cl 100. 00 100.0
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Fig.2 Simulated molecular structures of complexes 1, 7 and 10
Table 3 Selected bond lengths(nm) and angles(°) for complexes 1, 7 and 10
1 7 10
Species
X-ray MM X-ray MM X-ray MM

Fe—N2 0.21262 0.2111 0.2110 0.2109 0.21223 0.2111

Fe—NI1 0.22643 0.2265 0.2271 0.2265 0.22387 0.2266

Fe—N3 0.22296 0.2268 0.2275 0.2269 0.22750 0.2267

Fe—Cl1 0.22923 0.2276 0.22806 0.2277 0.22760 0.2278

Fe—CI2 0.23321 0.2305 0.23046 0.2305 0.23292 0.2305
N2—Fe—NI1 73.36 73.96 73.80 73.98 74.34 73.95
N2—Fe—N3 71.86 70. 86 71.86 70.72 71.30 70. 67
N1—Fe—N3 143.38 143.63 144.10 143.25 144.52 143.48
N2—Fe—Cll1 150.53 146.09 146.74 147. 14 148.63 147.13
N1—Fe—Cl1 99.57 100.97 97.95 100. 88 101.91 100. 89
N3—Fe—Cll1 105.01 103.49 104.97 103.10 102.72 103.79
N2—Fe—CI2 99.54 101.32 103.06 99.77 100. 50 100. 80
N1—Fe—CI2 98.35 95.77 98.20 95.56 93.62 95.80
N3—Fe—CI2 98.32 99. 14 99.37 100. 10 100.97 99.35
Cll—Fe—CI2 109. 86 112.59 110.04 113.08 110. 85 112.06
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Fig.3 Structures of Fe( Il ) complexes 1—6 for Fig.4 Relationship between charge and activity
ethylene oligomerization of complexes 1—6

The line is guiding the eyesight.
Table 4 Comparison between the net charge on Fe and the effective charge correlated to

activity for complexes 1—6

Complex Net charge/e Effective 10 = Activity/ Complex Net charge/e Effective 10 5 Activity/
charge/e (g+mol™t -h™!) charge/e (g+mol™t -h71)
1 0.708 0.682 12. 4 4 0.786 0.737 38.9
2 0.710 0.677 38.9 5 0.794 0.751 22.2
3 0.718 0.702 48.2 6 0.796 0.755 19.6
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Relationship Between Catalytic Activity and Metal Atom Net Charge of
Iron Complex Bearing 2-Imino-1,10-phenanthrolinyl Ligand

DUAN Bao-Gen', KONG Bin', SUN Wen-Hua’, YANG Xiao-Zhen'"

(1. Beijing National Laboratory for Molecular Sciences, State Key Laboratory of Polymer Physics and Chemistry,
2. Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences
Beijing 100190, China)

Abstract The metal atom net charge correlation( MANCC) method was used to study catalytic activities of a
series of asymmetric iron complexes bearing 2-imino-1, 10-Phenanthroliyl ligands for ethylene oligomerization.
If the catalytic activity is influenced mostly by electronic effect, it has a good correlation to the metal atom net
charge. In general, catalytic activities of iron complexes bearing electron-donating alkyl groups increase with
the net charges increasing. On the contrary, with the net charges increasing, catalytic activities decrease while
the complexes contain electron-withdrawing halogen groups. Based on the above results, we speculated that
two different activated centers probably existed in ethylene oligomerization which are [ LFe—R ]* and
[LFe—R]** ([Fe(Cl) RL]*). When both the electronic and steric effects of coordinative ligand affect the
catalytic activity, the charge difference on the two halogen atoms was correlated with it. And it is found that
the cataly-tic activity is improved corresponding to the smaller charge difference.

Keywords Molecular mechanics; Charge equilibration; Ethylene oligomerization; Catalytic activity
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