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d-Metal Complexes

Bonding situation (Crystal Field Theory)
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d-Metal Complexes

Octahedral & Tetrahedral Ligand Field
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d-Metal Complexes

MO Theory

yMO = a yM + b yL

¶The greatest contribution to MOôs of
lowest energy comes from atomic 

orbitals of lowest energy.

¶Ligands-orbitals derived from atomic 

orbitals with energies well below the 

metal-d orbitals.

Č Bonding s-MOôs of the complex are 

mainly of ligand-orbital character

Č t2g-orbitals are confined to metal and 

eg are also largely of metal character
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d-Metal Complexes

Ligand Field Theory

¶The 12 e- of the ligand lone-pairs fill 

the 6 bonding MOôs.

¶The n e- of a dn complex fill the 

nonbonding t2g and anti-bonding eg

orbitals.

ČDO is the HOMO-LUMO separation!

¶In the example a d3 complex is shown
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p-Bonding

¶ So far only s-bonds have been taken into account in the MO-schemes

¶ Orbitals with local p-symmetry with respect to the M-L axis can contribute

e.g. p-orbitals

¶ Three additional LGO p-orbitals arise from the combination of 6 ligands

d-metal_6

z

x

y

1

2

3

4

z

x

y
5

6

1

2

Symmetry: T2g
z

x

y

3

4

5

6

dxz dyz dxy


