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TOM TAT
C4u truc va nang luong phan ly lién két Au-E trong cac phtic tetrylene (carbene,
silylene, germylene) [AuCIl-NHEy] (Au-NHE) (E = C, Si, Ge) sit dung phuong
phép ly thuyét phiém ham mat d6 tinh toan tai m&c BP86/def2-SVP va BP86/def2-
TZVPP. Cau trtc cua phitc carbene Au-NHC hién thi phdi tir carbene NHC tao véi
phan ti AuCl mot goc lién két o = 180,0°. Tuy nhién, goc lién két a tro nén cong
hon gitta nhém phéi tir va nhém hop chat AuCl khi E thay d6i tie C dén Si va Ge.
Nang luong phan ly lién két Au-E ctia phtic tetrylene-AuCl giam dan: Au-NHC >
Au-NHSi > Au-NHGe. Phan tich ban chat lién két Au-E c6 sy dong gop dang ké
cua lién két m tir phoi tir dén hop chat AuCl, CIAu—NHE:. Ttr két qua NBO cho

thdy phdi t NHE la chét cho lién két 0 manh ClAu«NHE;:, cho lién két rt yéu
ClAu—NHEg:, va c6 lién két rt yéu tir hgp chét sang phdi tir ClAu—NHEp:.

Tw khoa: carbene, DFT, germylene, nang luwong phan ly lién két, orbital lién két tu
nhién (NBO), silylene.

43



Nghién ciru cdu triic va lién két cia phirc mono-gold-chloride voi phoi tir carbene, silylene, va germylene

A THEORETICAL ASSESSMENT OF STRUCTURE AND BONDING OF GOLD-
CHLORIDE COMPLEXES WITH CARBENE, SILYLENE, AND GERMYLENE

Huynh Thi Phuong Loan!, Hoang Van Duc?, Nguyen Thi Ai Nhung™
Faculty of Chemistry, University of Sciences, Hue University
?Faculty of Chemistry, University of Education, Hue University
*Email: ntanhung@hueuni.edu.vn
ABSTRACT

The structure and bonding situation in platinum complexes containing slight
tetrylene ligands [AuCl-NHEy] (Au-NHE) (E = C — Ge) were examined by charge
method of density functional theory (DFT) at the levels of theory of BP86/def2-SVP
and BP86/def2-TZVPP. The calculation of equilibrium structure of the slight
ligands NHE in the complexes Au-NHE are bonded in distorted end-on way to
AuCl fragment with the bending angle, o, exhibiting the biggest value in carbenes
systems then slightly decreasing from Au-NHC to Au-NHGe. Bond dissociation
energies (BDEs), D. (kcal.mol?), decrease from the carbene complex to the weaker
bonded silylene and germylene manners: Au-NHC > Au-NHSi > Au-NHGe. The
hybridization of atoms E and Au has large p characters while the hybridization of
atom Au has greater d character which leads to the Au-E bond possesses not only
ClAu«NHE;,: strong o-donation but also a significant contribution m-donation
ClAu—NHE;r and weak mt-backdonation metal-ligand CIAu—NHE,: in complexes
Au-NHE.

Keywords: carbene, Bond dissociation energies (BDE), DFT, germylene, NBO,

silylene.
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