Level-3 Organometallics L8f

Metal-metal bonded compounds

Electron counting rules

Example of nido cluster is Fe5C(CO)15
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C atom is encapsulated - uses all its valence electrons and an acts as 4 electron donor

Organic chemists - note the 5-coordinated carbon atom !!!

Fe5C(CO)15
has

5(8 + 15(2 +4
= 74 valence electrons




needs
5(12


= 60 for Fe-ligand bonds




leaves



14 electrons for Fe-Fe bonds









7 pairs (n+2) ( nido









octahedron - one vertex
 Example of arachno cluster is [Fe4C(CO)12]2-
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Fe4C(CO)12]2-
has

4(8 + 12(2 +6
= 62 valence electrons




needs
4(12


= 48 for Fe-ligand bonds




leaves



14 electrons for Fe-Fe bonds









7 pairs (n+3) ( arachno








octahedron - two vertices
also known as a "butterfly" cluster







