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DFT Study on Homobinuclear Cu(l) Complex of
N,N'-Bis(3-Carboxyl Salicyl Aminal Ethylene)Oxalamide
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Abstract: A homobinuclear Cu(ll) complex has been carried out with density functional theory(DFT) calculations
at ROB3LYP/Lanl.2DZ level . The stabilities of the complex, the energies of the molecular orbitals, the atomic
net charges, the regularities of spin populations of electrons and the composition characteristics of some frontier
molecular orbitals have been investigated. Some results obtained may be useful as theoretical references for syn-

thesis of the complex and the molecular assembly analysis.
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Table 1 Equilibrium geometries for the complex
optimized at ROB3LYP/LANL2DZ level
(Bond lengths in nm, bond angles and

dihedral angles in (°))

Triplet Singlet

Cu(15)-N(17) 0.197 5 0.197 4
Cu(15)-N(18) 0.195 1 0.195 9
Cu(15)-0(12) 0.190 1 0.191 4
Cu(15)-0(20) 0.204 9 0.505 1
C(6)-0(12) 0.132 0 0.131 8
C(14)-N(17) 0.131 0 0.130 9
C(24)-C(19) 0.153 4 0.153 1
Cu(27)-N(25) 0.195 3 0.196 3
Cu(27)-N(33) 0.197 4 0.197 4
Cu(27)-0(26) 0.204 1 0.204 5
Cu(27)-0(34) 0.190 4 0.191 7
0(12)-Cu(15)-N(17) 933 93.9
0(26)-Cu(27)-N(25) 83.0 82.6
0(20)-Cu(15)-N(17) 165.0 164.9
0(26)-Cu(27)-N(33) 165.3 165.2
0(34)-Cu(27)-N(25) 173.5 174.0
0(12)-Cu(15)-N(18) 173.7 174.3
N(17)-N(18)-0(20)-0(12) 8.0 7.3
N(25)-N(33)-0(26)-0(34) 6.9 6.4
N(18)-C(24)-C(19)-N(25) -179.0 -178.6
0(26)-C(24)-C(19)-0(20) -177.4 -176.2
Cu(15)-0(12)-C(6)-C(2) 173.9 173.7
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Fig.1  Structure and atomic number of the complex

(H atoms not showed)
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Table 2 Total energies and some frontier obital energies for the complex in singlet and triplet
configuration at ROB3LY/Lanl.2DZ level (eV)
E SOMO HOMO LUMO SUMO &
Singlet -5 6091.21 -5.96 -5.18 -4.07 -2.23 1.11
Triplet -5 6092.42 -6.07 -5.99 -3.10 -2.57 2.89
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Table 3 Spin populations of electrons in triplet
configuations; Atomic net charges in
singlet and triplet configuations for the
complex at ROB3LYP/LANL2DZ level

Spin population Atomic charge

Triplet Singlet Triple
Cu(15) 0.573 9 0.59 0.68
N(17) 0.140 4 -0.26 -0.27
N(18) 0.125 6 -0.30 -0.34
0(12) 0.097 6 -0.43 -0.46
0(20) 0.069 0 -0.36 -0.41
Cu(27) 0.573 4 0.59 0.68
N(25) 0.125 8 -0.30 -0.34
N(33) 0.138 2 -0.26 -0.27
0(26) 0.070 6 -0.36 -0.40
0(34) 0.097 8 -0.42 -0.44
C(24) -0.007 6 0.26 0.27
C(19) -0.007 6 0.26 0.27
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Table 4 Some coefficient of frontier molecular orbits of the complex in triplet configuration at

ROB3IYP/LANL2DZ level

FMO AOs and coefficients*
SOMO ~0.113 61C(2)2Pz 0.133 5C(3)2Pz ~0.104 57C(9)2Pz 0.147 70(12)2Pz
0.112 3Cu(27)3D+1 0.178 58N(33)2Pz 0.349 070(34)2Pz ~0.179 29C(39)2Pz
~0.256 80C(42)2Pz ~0.258 28C(43)2Pz 0.119 40C(45)2Pz 0.311 33C(48)2Pz
0.118 660(49)2Pz
HOMO ~0.258 44C(2)2Pz 0.308 37C(3)2Pz 0.122 37C(5)2Px ~0.180 34C(6)2Pz

-0.252 35C(9)2Pz
0.177 73N(17)2Pz
-0.126 16C(48)2Pz

0.112 190(10)2P
~0.147 460(34)2P7

0.354 210(12)2Pz
0.107 69C(42)2P7

-0.125 9Cu(15)3D+1
0.103 15C(43)2Pz

* The present AOs with coefficient greater than 0.1.
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