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Outline

next lecture combine all this information

to form the MO diagram for a
TM Octahedral complex!




Octahedral Complexes
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Octahedral Complexes

positive in xz
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Metallic Dimers

metal so include
the unoccupied s and p
orbitals in MO diagram

symmetry lables from

dAO-dAO splitti
the D, character table (using short cuts) e
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homonuclear diatomic
z-axis is the principle axis and lies along the bond
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Important!

know your Greek

alphabet!

Symmetry Tips

O-type

symmetric for
rotation about z-axis

TT-type

single phase
change on rotation
about z-axis

O-type

two phase changes on
rotation about z-axis




(blue)

C-type

symmetric for
rotation about z-axis

T-type
single phase
change on rotation
about z-axis

O-type

two phase changes on
rotation about z-axis

Metallic Dimers
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Metallic Dimers

focus on phase SR %’%

change around

looks like z-axis -> O+
center of
inversion

along the bond -> o
inverts through i -> u

no phase change for o\ -> +




Metallic Dimers

focus on phase

change around
center of
inversion

looks like dxz & dyz ->
g

1T around bond
symmetric through i -> g
no +/- label for 1




Metallic Dimers

focus on phase

change around no dAO analogy
center of
inversion but

o around bond
inverts through i -> u

must be 9,




Metallic Dimers

focus on phase
change around

center of
inversion

looks like dxy & dx2-y2 -> &,

o around bond
symmetric throughi-> g




Metallic Dimers

focus on phase SR %’%

change around

center of
inversion 8—0—8 M

looks like px & py -> 1T, i %

Tt around bond
inverts through i -> u

no +/- label for 1t




Metallic Dimers

focus on phase SR %’%

change around

center of
inversion 8_._8 M

looks like sAO -> o+ %%j %.%d
N yz Xz

along the bond -> o

symmetric through i -> g
no phase change for o, -> +




Metallic Dimers
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Ligand Fragment Orbitals

Symmetry Adapted
orbitals




Ligand Fragment Orbitals

Symmetry Adapted
orbitals

P
P —

symmetry adapted
sAOs
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symmetry adapted

p,AOs




In-Class Activity

Cad
OOﬁ
Cad

symmetry adapted
sAOs




In-Class Activity
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Ligand Fragment Orbitals

g:g é; i degenerate

__________________________________________

equivalent set
of degenerate
orbitals




Octahedral SA Orbitals

same phase as
dx2-y2 and dz2

axial
symmetry tiy

totally
m

o
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Isolobal Analogy

0%9 g

3211
[0)\% (0] HOMO-1
Of NH3 Of Hzo

o-type ligands:

all have o-type FOs which interact with the TM
NH3s, NRs, PH3, PR3, OH2, R-, CR3, SiR;




Ligand Fragment Orbitals
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Ligand Fragment Orbitals

same phase as

interactions antlbondlng

totally
symmetric ag

tOta"y closer through space
bonding interactions

axial

symmetry tiy

essentially
non-bonding

2-bonds apart
very weak
interactions



Octahedral Point Group

combined in
TM complexes

one more piece to
the puzzle




Octahedral Point Group

o, | E 8¢, 6c, 6Cc, 3C, i 6S, 8S, 30, 60,
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Octahedral Point Group
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removed due removed due
to copyright to copyright
removed .due Ni(OH,)s green
to copyright Ni(NHs)s purple
Ruby: Cr3+
replaces Al3+
in A|203
removed due removed due
to copyright to copyright

Emerald: Cr3+ in the

octahedral sites of
Beryl Be?,Alzsi(,Om




Visualisation
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Key Symmetry Operations

E 8C, 6C, i 6S, 8S. 30, 60,

|

— N _—

.G,

c,.C, QD '
y 4




| Descent in Symmetry I




similar to
forming the
correlation
diagrams:
H.O
linear-> bent

MOs remain
very similar
BUT

symmetry
labels change

Descent in Symmetry

different axial

ligands

single different
axial ligand

Fig.17




Descent in Symmetry

In Class Activity




Key Points




| Finally I

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




