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Complex Fragments

Symmetry Fragments Molecular Fragments
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Example:

H2 and BH fragments H’s map onto each
will have the same MOs other under C;
as diatomics




In-Class Activity




Orbital Symmetry

Short-cuts

P

m b1y

same

symmetry as
the z-axis




Orbital Symmetry

Short-cuts

PXT

X

m 2 pr orbitals
|

d,, orbital

|

b2g

look at the last column on your
character tables: it gives the same

symmetry label (IR) of the binary symmetry as
cartesian functions the dxz AO




Orbital Symmetry

D,, E C,(z) C,(y)C,(x) i o(xy) o(xz) o(yz)

F{M}l 1 -1 -1 -1 -1 11




In-Class Activity

socrative quiz!




Bonding vs Anti-bonding
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Bonding vs Anti-bonding

7

nodes where phase
changes in the

internuclear region




More Complex MOs

this MO has only sAOs
so interactions are
stronger than 1T or p
interactions

orbitals are close
=> strong (antibonding)

interaction

orbitals are far apart
=> weak (bonding)
interaction




In-Class Activity
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LCAO for complex MOs

poor attempts in
last years exam

this file is available

on my web-site




LCAO for complex MOs |

this file is available

on my web-site m




LCAO for complex MOs

Look at Fig 11 in
your notes




LCAO for complex MOs
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LCAO for complex MOs

Look at Fig 11 in
your notes




LCAO for complex MOs

combined “a{”
MOs from EX,

and EH;
fragments

larger
contribution
V
MO18 "built" from EX, FOs "built" from EH, FOs
orientation!!

draw what you see, FO does
not lie along the bonds




Complex MO Diagrams

1. know the
BH; fragment

2. combine two BH; fragments

=> intermediate MO diagram 3. add H: across centre
=>final MO diagram




Diborane

“3.center-2e bond”




Revision: MO checklist

1.determine the molecular shape and identify the point group of the molecule

2.define the axial system and find all of the symmetry operations on the molecule

3.identify the chemical fragments, and put them along the bottom of the diagram




Setting Up

HIIII / \ \\\\H

HV\/‘H
H

convince yourself of this
for homework

C,(y)
o(yz)
G(xy) -
o
Hin,, \B \\\\H :Z
convince H'}( / ‘/ €(2)

yourself of this
for homework C.(
X)




Revision: MO checklist

4.determine the energy levels and symmetry labels of the fragment orbitals



Intermediate Diagram




Revision: MO checklist

5.combine fragment orbitals of the same symmetry, estimate the splitting energy and

draw in the MO energy levels and MOs (in pencil!)
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Symmetry Labels? I




Symmetry Labels? | o ;:C;E

see the character table




Symmetry Labels? |




Symmetry Labels? |




Symmetry Labels? I

F D, E G2 C0)Cyx) i o(xy)o(xz) 6(32)
T { } 1 1 -1 -1 -1 -1 1 1
G




Fragments:

Him,,, anH
two BH; fragments > H#B B'{H

we already know
MOs for AH; from

H,O

\H
B,‘\\\\
‘H
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MOs for H, are

very simple!




Set-Up

b, ——
b,,

u
]

jled '
o

%%0““ ‘\

.
%%%+
BET

1
1
1
’
1

g:) a +
y}»
2H4 B2H6

P
e

“\\Olln.

“/non-bonding FO + >Y<




MO Diagram
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MO Diagram
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Revision: MO checklist

6.determine the number of electrons in each fragment and hence the central MO
region, add them to the diagram

7.identify if any MO mixing occurs, determine the mixed orbitals and redraw the MO
diagram with shifted energy levels and the mixed MOs
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Revision: MO checklist

8.use this checklist!

9.analyse the MO diagram
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Analysis
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Analysis

B>He2" is stable!
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Key Points




| Finally I

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




In-Class Activity

MO 14




