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Density functional study of closed-shell attraction

on X(ML)3 + (X=0, S, Se; M=Au, Ag, Cu) systems
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Conclusion

In the present work, a series of central-atom gold
complexes X(MPH3); (X=0, S, Se; M=Au, Ag, Cu) have
been studied by means of several density functional
methods. The key conclusions may be summarized as
follows.

The Xo DFT methods used for the work reproduce the
structural parameters of a few systems which were prepared
experimentally fairly well (see Table 6). While MP2
method can not be appropriate to such closed-shell system
(see also as Ref. [18]). When the metal is the same, the
Ry increases following the increase of the central atomic
number. For the same central atom, relativistic bond length
contraction effect causes that the Rx A, is shorter than
Rx_aAg. Rau-p is shorter than Ra, p because of the
relativistic effect for the same central atom system. The
metallophilic interactions to the systems have be required.
For the X(MPH;); (M=Au, Ag, Cu) system, when the
central atom is S or Se, the aurophilic interaction is the
strongest, and the cuprophilic interaction is the weakest.
For the O(MPH3); system, there is almost no metallophilic

interactions. Finally, the nature of metallophilic interaction
is analyzed. For the structure from D3y, to Cs,, the decrease
of the pauli repulsion converts into the aurophilic and
argentophilic interaction.
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