Today Next Class

Ligand Field Theory Section 10.3 Ligand Field Theory Section 10.3

Rework Test 3 and hand in on Wednesday, December 15

Rework Project 2 by 12/21



Ligand Field Theory Section 10.3
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On Point Group

Review

On | E 8Cs 6C26C4/3Ce* 1 6S4|8Ss 30on 604 * (C42)
A | 1 1 11 1 1 1 111 X2 + y2 + 72
Age | 1 1 -1 -1 1 1 -1 1 1 -1 6’27-
PN = —

2 1 0 o0 2 2 0 1 2 o0 22— x% — y2,

-y?)

Tlg 3 O '1 1 1 3 1 O '1 '1 (Rx, Ry, Rz)

[ Tog | 3 0 1 -1 -1 3 -1 0 -1 1 (xy, yz, Xz)
A1y 1 1 1 1 1 -1 -1 -1 -1 -1
Aoy 1 1 -1 -1 1 1 1 -1 -1 1
Eu 2 -1 0 0 2 -2 0 1 -2 0
Tiw | 3 0 -1 1 1 -3 -1 0 1 1 (x,y, X)
Tau 3 0 1 -1 -1 -3 1 0 1 1
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Ligand Field Theor@ -~ O Section 10.3.1

MO Diagram for NHs H - ,;U —H aP? £
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Ligand Field Theory: o Donors C y -~
On E  8Cs 6Cs 6Cs 3Co* 1 6Ss | 8Se 30n| 604q
Axg 1 1 1 1 1 1 1 1 1 1
Agg 1 1 -1 -1 1 1 -1 1 1 -1
E. | 2 -1 0 0 2 2 0 -1 2 0
Tie | 3 0 1 1 -1 3 1 0 11
Tog 3 0 1 -1 -1 3 -1 0 -1 1
A1y 1 1 1 1 1 -1 -1 -1 -1
Azy 1 1 -1 -1 1 -1 1 -1 -1 1
Eu 2 -1 0 0 2 -2 0 1 -2 0
Tiu 3 0 -1 1 -1 -3 -1 0 1 1
Tou 3 0 1 -1 -1 -3 1 0 1 -1
r ¢ 0 o6 & & 6 o 4 2

Section 10.3.1
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Ligand Field Theory: ¢ Donors

metal

o donors
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Ligand Field Theory: ¢ Donors
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Ligand Field Theory mt Interactiong'[ acceptor ligands l Section 10.3.1
MO Diagram for CO o
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Ligand Field Theory 1t Interactions: rt acceptor ligands Section 10.3.1
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Ligand Field Theory 1t Interactions: 1t acceptor ligands
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nt orbitals have the correct

symmetry to interact with metal d
orbitals in the Tog set
-—-‘—/

o orbitals have the correct
symmetry to interact with metal d
orbitals in the E4 set

7t interactions increase Ao by
lowering tog set

o interactions increase Ao by

cuealtsy o Dzmpmj increasing eq set
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When metal-to-ligand bonding or & back-bonding
occurs the ligand is a w acceptor
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Ligand Field Theory 11 Interactions: Compare 1t acceptor and donor ligands

tog () I‘.
tog ' !
empty, LUMO | "‘
ligand group | '
orbitals \ L
&g (") 4 TR | €g (0")
Ao ' Ao

Section 10.3.1
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