
The Chemical Bond in Metal Complexes



Covalent Bonds (organic molecules)



Molecular Orbitals (MO)
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Crystal-field Splitting in 
octahedral field

d-d transition gap



Interaction of the t2g and eg orbitals in an octahedral crystal field
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Symbols of wavefunctions(orbitals)

Symmetry descriptrors a, b, e, t, g relate to the symmetry of the orbitals

a = singly degenerate orbital, symmetrical to the main axis
b = singly degenerate orbital, anti-symmetrical to the main axis
e = doubly degenerate orbital
t = triply degenerate orbital
g = symmetrical with respect to the inversion center
u = anti-symmetrical with respect to the inversion center

1s (a1g)

2px (t1u)

dx2-y2 (eg)



Octahedral crystal field
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Symmetry of atomic orbitals (metal vs ligands)
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Only orbitals with the exact same symmetry combine



Dative Bonds (coordination chemistry)



Spectrochemical Series



Dative Bonds (coordination chemistry)



Dative Bonds (organometallic chemistry)



Dative Bonds (Metal-π electrons)



Metal-π electrons bond is still a σ-bond


