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Recently. a series of metal-varied model complexes [ML(SCgFs)] (where L = HB
(3.6-"Prypz)3~ and MZ* = Mn, Fe. Co, Ni, Cu, and Zn), related to blue copper sites in proteins,
has been synthesized and crystallographically characterized.” ™"~ The metal atoms in [ML
(SCgFs)] have a distorted tetrahedral coordination sphere, with one M-S bond. two short
equatorial M-N bonds, and the elongated axial M-N bond. The absorption features of these
complexes are similar to those of the corresponding metal-substituted sites in the proteins and
the complexes show interesting systematic changes in the metal-thiolate bond lengths. The M-
S bond length changes in the following order: Mn(II) > Fe(II) > Co(II) > Niq;[;) > Cu(Ill) < Zn
(ID). which follows the Irving-Williams series for the stability constants. 16-18 Thyg, these
model complexes provide a systematic way fo explore the different contributions to metal-
thiolate bonding.

In this study. the combination of absorption. magnetic circular dichroism (MCD), resonance
Raman (1R). and S K-edge X-ray absorption spectroscopies coupled with density functional
calculations has been used to characterize the electronic structure of these complexes.
Absorption and MCD spectroscopies provide a method to distinguish the ligand field
transitions from the charge transfer transitions. which provides insights into covalent
interactions at the metal center. S K-edge XAS provides an estimate of the sulfur contribution
in the ground state wave function. and the relative effective nuclear charges (Z;'LD at the metal
atoms. DFT calculations evaluate the trends in bond energies, force constants, and bond orders
and correlate these to the nature of bonding between the metal ion and the thiolate ligand. In
particular. this study examines the origin of the properties of the metal-ligand bonds for first-
Tow transition metal complexes, the relative contributions of different covalent and ionic
interactions to bonding. and how they produce the Irving-Williams series.
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Figure 5.
The expe1‘i111entall4>1 5 and calculated M-N bond lengths in the [ML(SCgF5)] complexes.
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