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| Octahedral Complexes I
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| MO checklist I




Steps 1-2: Point Group

Ag| 1 1 1 1 1 1 1 1 11| D)

Ag| 1 1 a1 a1 1 1 a1 1

Eg| 2 -1 0 0 2 2 0 -1 2 0 | @Zxyixy)
Tig| 3 0 -1 1 -1 3 1 0 - -
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Bu| 2 -1 0 0 2 =2 0 1 =2 0
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| Steps 3-4: Fragment Orbitals I
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|Set up MO Diagraml

Fig 7 Page 3
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place holders
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notes!




|Set up MO Diagraml

Important!
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Energy Diagram
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| Energy Diagram I —
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Combine Orbitals

lu
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Combine Orbitals
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Combine Orbitals
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Analysis

Step 9

Ligand
based MOs




Analysis

Step 9

Important!
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Aoct parameter




Aoct parameter
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=> higher e; orbital
=> a larger Aoct

Important!



Colour and d-d Transitions
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Colour and d-d Transitions

[Mn(H20)e]2*



| Colour and d-d Transitions I

dx2-y?2
based MO

dz?
based MO
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| Colour and d-d Transitions I

Many initial and final states!




| Colour and d-d Transitions I

Term symbols:
define symmetry, multiplicity,
total angular momentum
of the state

important for Removed due
lectures next year! to copyright

[Mn(H20)6]%* m




| Spectrochemical Series I

Spectrochemical series
W eiail  1- <Br- <Cl- <F- <

OH- <0O2- <H;0 <

py < NR3 <NH3 < en < NO»-
< CHg' < C(,Hs' <
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| Spectrochemical Series I

Spectrochemical series

I- <Br- <CI- <F-

<OH- <O2-
NO- <CH-
<CeHs5- <CN- <CO

Colour of various Ni(ll) complexes

in aqueous solution.
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[Ni(NH3)e]?+, [Ni(en)s]2+, [NiCl4]2-, [Ni(H20)6]2*



| TM-Colour! I
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Other Factors
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| Reduce the Symmetry I




In-Class Activity

VERY :
: degenerate levels remain degenerate,
Important! I've split them for ease of interpretation

use short-cuts
and your
character table
fOl‘ C4v




| In-Class Activity I

Fig.18, page 10 of your notes



| In-Class Activity I

add the fragment orbital

energy levels
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In-Class Activity

add the fragment orbital
energy levels

@ combine levels of the
same symmetry
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C4v Diagram
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Csv Diagram

was ez Nnow
degeneracy is broken
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Csv Diagram

was tiy now
degeneracy is reduced
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Csv Diagram
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C4v TM Diagram
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| Key Points I



| Finally I

http://www.huntresearchgroup.org.uk/




