Level-3 Organometallics L5a

M-C bonding in CO complexes

All these interactions result in strengthening of the M-C bond. 

Much evidence that this is case, e.g. for W-C distances 

W(CO)6
2.06 Å

WMe6
2.15 Å

W(=CH2) 1.94 Å

Difficult to separate effects of 3 components in metal complexes. 

Evidence for (-donor orbital (cases where no (-bonding is possible) 

· Lewis adduct H3B(CO. Complex has ((CO) at 2164cm-1 , free CO at 2143cm-1  therefore C-O bond order is increased  with (-donation, as predicted.

· Same for cationic metal carbonyls e.g. linear [Hg(CO)2]2+ ((CO) 2164cm-1 - only stable in highly acid solvents (CO is very poor (-donor)

Back-bonding is very effective in reducing formal charge on a transition metal. Therefore CO is a very good ligand for stabilising metals in electron rich LOW oxidation states.

Charge on a complex has great effect on ((CO)

complex
[V(CO)6]-
Cr(CO)6
[Mn(CO)6]+

((CO) cm-1
1860
2000
2090

Due to differing degrees of back-bonding.










