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Table 1 Geometric Parameters Used in the Calculations of Ni{obbz)Ni (H:0),—Bond Lengths and Bond Angles

bond distance/nm bond distance /nm bond distance /nm
Nil-01 0. 2028 Ni2-N1 0.1871 N1-C2 0. 1445
Nil-04 0. 2060 Ni2-03 0. 1855 C3-C2 0. 1398
01-Cl 0.1252 C4-03 0.1303 C3-C4 0. 1484
N1-Cl 0.1312 02-C4 0. 1237 C1-C1 0. 1544
angle (°) angle (°) angle (°)
01-Nil-0] 79.6 Nil-01-C] 115.4 01-C1-C1 114.8
C1-C1-N1 114.0 C1-N1-Ni2 111. 8 N1-Ni2-N1 88.4
N1-Ni2-03 94.5 N1-C2-C3 119. 8 C3-C4-03 120.0
Ni2-N1-C2 126.6 C3-C4-02 121. 1 C2-C3-C4 126. 8
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Table 2 Energies of Ni(obbz)Ni(H:0), in Singlet and Triplet Configuations from ab initio

Calculation( E/a. u,1 a. u. =27.21eV)

configuation singlet( S) triplet( T) A(T-8)

E/a. u. - 1809. 0017 - 1809. 0529 -0.0512(1. 393eV)
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Table3 Some Frontier Molecular Orbital Energies of Ni{obbz)Ni(H:Q)s in Singlet and Triplet

Configurations (&/a.u. la.u. =27,.21eV)

singlet S5la, 43b 14b, 9a: 15b) 10a: 16b;  11a; (HOMO) 52a,(LUMO)
&/a.u. -0.3445 -0.3366 -0.3343 -0.3232 -0.3137 -0.3065 -0.3058 -0.2887 -0.0240
triplet 14b, 9a: 15by 10a; 16b, 1la: 52a;  43b, (HOMO) 53a(LUMO)
&/a.u. —0.3361 -0.3250 -0.3156 -0.3082 -0.3081 -0.2912 -0.2032 -0.1815 -0.0253
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Table 4 Atomic Net Charges of Ni{(obbz)Ni(H:0), in Singlet and Triplet Configurations
(unit: lel, H atoms not listed)
atoms C1 N1 C2 C3 C4 03 02 01 Nil Ni2 04
S 0.4473 -0.6158 0.4171 -0.1168 0.5025 -0.6517 -0.5087 -0.7170 1.3030 0.9985 -0.8761
T 0.4618 -0.6138 0.4165 -0.1153 0.5029 -0.6518 -0.5074 -0.7327 1.3406 1.0007 -0.8817
%5 E&Y Ni(obbz)Ni(H,0). ZEHNHEFEERE
Table 5 Spin Populations of Electrons of Ni(obbz)Ni(H:0). in Triplet Configuration
(unit: e, H atoms not listed)
atoms C1 N1 C2 C3 C4 03 02 01 Nil Ni2 04
pop. 0.0012  0.0002 0. 0002 0 0 0 0 0. 0140 1. 956 0 0. 0027
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Table 6 Populations of Atomic Orbitals in Some Frontier Molecular Orbitals of Ni(obbz)Ni(H;0)s (T)(% )

Nil 201 404 Ni2 2N1 203 2C1  C(ben.) 2C4 202 H(all)
s p d s p s p s p d s p s p s p s p s p s s
43" - -90.51.03.61.31.8 - - 0102 ~ - 01040108 - ~ - - 02
52a - -9.6 - 100204 - -~ - 0202 - - 0602 - 04 - - - - 01
1a: - - 01 - 48 - - - - 1.1 -21.9 - 04 - 53 - 649 - 0.2 - 1.4 -
16b, - 0101 - 5901 - - 0117 - 59 - 55 - 36 - 3534 - 1.2 - 224 -
10a: - - - - - - - - - 1.6 - - -1282- - -280- 15 - 407 -
15b, - - - -21 - - -0l - -25 - 23 - 24 - 8.4 - 08 - 82 -
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Ab Initio Study on Oxamide Derivative Bridged Binuclear Nickel( IT) Complex

ZHENG Kang Cheng M AO Shu-Cai HUANG JizDuo SHEN Yong
( School of Chemistry and Chemical Engineering, Zhongshan University, Guangzhou 510275)

The investigation of the oxamide derivative-bridged binuclear nickel( IT) complex Ni( obbz) Ni
(H20) 4 has been carried out with ab initio calculation and LanlL 2DZ basis set . The stabilities in
singlet and triplet configuations of the complex, the characteristics of its electronic structure and the
regularities of spin populations of electrons were discussed. It is indicated from the calculations that
the triplet electronic configuration of the complex is more stable than the singlet one, and then the
complex prefers to take the triplet configuration, e. g., the paramagnetic configuration. The spin
populations of electrons are predominantly located on the Ni(1) center in octahedron coordination
and no any population is found on the Ni(2) center in tetragonal coordination. In addition, the
molecular orbitals participated from the atomic orbitals of Ni(2) with a rather amount locate on the
lower energy area, and then the coordination structure of Ni( 2) centre is rather stable. It is a-

greeing with experimental regularities satisfactorily.
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molecular magnetism



