Level-3 Organometallics L8d

Metal-metal bonded compounds

Electron counting rules

The "magic numbers" seen in previous overhead can be rationalised through Molecular Orbital theory in several ways

Leads to "electron counting rules" which  relate the number of valence electrons to the skeleton structure of metals. e.g Wades rules

Compare   
[B6H6]2-   

octahedron of BH units

with


[Os6(CO)18]2- 

octahedron of Os(CO)3 units

Why related ?  : both fragments have three orbitals for skeletal bonding. 

[B6H6]2-  

has

6(3 + 6 + 2
= 26 valence electrons




needs
6(2


= 12 for B-H bonds




leaves



   14 electrons for B-B bonds
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[Os6(CO)18]2-
has

6(8 + 18(2 +2
= 86 valence electrons




needs
6(12


= 72 for Os-ligand bonds




leaves


       14 electrons for Os-Os bonds









7 pairs (n+1) ( closo
Transition metals have 9 orbitals      - 6 NOT used for cage bonds

Main group elements have 4 orbitals - 1 NOT used for cage bonds







