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Quantum Chemical Theoretical Studieson Au(ll) Complexes [Au(CH,),PH,], X, (X=F, Cl, -
Br. 1) - EEE

QIU Yi-Xiang, WANG Shu-Guang*
(School of Chemistry and Chemical Technology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract The molecular structures, electronic structures, and vibrational frequencies of dinuclear gold(l1) complexes[Au
(CH,),PH, ], X, (X=F, Cl, Br, 1) have been investigated by ab initio HF, MP2 and density functional theory methods.

The obtained results from the different methods were compared to the experimental values. HF method was found to be
not suitable for the Au-Au system due to the strong correlation effect. The non-local exchange-correlation functional
BP86 and hybrid functional B3LY P afforded long Au—Au and Au—X distances. The MP2 and local density functional
theory methods provided good geo-metric features. Local density functional vibrational frequencies are in good agreement
with available ex-perimental data. The studies of the electronic structure of the complexes have shown that the 5d and 6s
electrons of Au atoms can make great contribution to the bonding of Au—Au and Au—X. The time-dependent density
functional theory has been employed to calcul ate the electronic absorption spectra of the dinuclear gold(l1) complexes.
These calculations and the molecular orbital analysis have explained the behaviors of the complexes possibly.
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