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Oh Point Group Review

Oh E 8 C3 6 C2 6 C4 3 C2* i 6 S4 8 S6 3 σh 6 σd * (C42)

A1g 1 1 1 1 1 1 1 1 1 1 x2 + y2 + z2 

A2g 1 1 -1 -1 1 1 -1 1 1 -1

Eg 2 -1 0 0 2 2 0 -1 2 0  (2z2 – x2 – y2, 
x2 – y2)

T1g 3 0 -1 1 -1 3 1 0 -1 -1 (Rx, Ry, Rz) 

T2g 3 0 1 -1 -1 3 -1 0 -1 1 (xy, yz, xz)

A1u 1 1 1 1 1 -1 -1 -1 -1 -1

A2u 1 1 -1 -1 1 -1 1 -1 -1 1

Eu 2 -1 0 0 2 -2 0 1 -2 0

T1u 3 0 -1 1 -1 -3 -1 0 1 1 (x, y, x)

T2u 3 0 1 -1 -1 -3 1 0 1 -1
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Ligand Field Theory: σ Donors Section 10.3.1
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MO Diagram for NH3






Ligand Field Theory: σ Donors Section 10.3.1

Oh E 8 C3 6 C2 6 C4 3 C2* i 6 S4 8 S6 3 σh 6 σd

A1g 1 1 1 1 1 1 1 1 1 1

A2g 1 1 -1 -1 1 1 -1 1 1 -1

Eg 2 -1 0 0 2 2 0 -1 2 0

T1g 3 0 -1 1 -1 3 1 0 -1 -1

T2g 3 0 1 -1 -1 3 -1 0 -1 1

A1u 1 1 1 1 1 -1 -1 -1 -1 -1

A2u 1 1 -1 -1 1 -1 1 -1 -1 1

Eu 2 -1 0 0 2 -2 0 1 -2 0

T1u 3 0 -1 1 -1 -3 -1 0 1 1

T2u 3 0 1 -1 -1 -3 1 0 1 -1
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metal σ donors
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metal σ donors






 

Ligand Field Theory: σ Donors Section 10.3.1

8

Ni2+ 6 H2O






 

Ligand Field Theory π Interactions: π acceptor ligands Section 10.3.1
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Ligand Field Theory π Interactions: π acceptor ligands Section 10.3.1

Oh E 8 C3 6 C2 6 C4 3 C2 
(C42)

i 6 S4 8 S6 3 σh 6 σd

Γπ 12 0 0 0 -4 0 0 0 0 0 T1g + T2g + T1u + T2u 
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Ligand Field Theory π Interactions: π acceptor ligands Section 10.3.1
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π orbitals have the correct 
symmetry to interact with metal d 
orbitals in the T2g set


σ orbitals have the correct 
symmetry to interact with metal d 
orbitals in the Eg set


π interactions increase ΔO by 
lowering t2g set


σ interactions increase ΔO by 
increasing eg set


When metal-to-ligand bonding or π back-bonding 
occurs the ligand is a π acceptor





Ligand Field Theory π Interactions: Compare π acceptor and donor ligands Section 10.3.1
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