Level-3 Organometallics L4b

Complexes with (-acceptor ligands

There are many of these type of ligand (E/S Ch 15 S/A Ch 16)

Some bond to metal through one atom - described as (1 (eta-one)

ligands, while others (described later) bind through more than one.

Examples of  (1 ligands

M-CO
M-PR3
M-CNR
M=CR2
M(CR
M-CS
M-NO

carbonyl
phosphine
isocyanide

isonitrile
carbene

alkylidene
carbyne

alkylidyne
thiocarbonyl
nitrosyl

Conveniently classed together because bonding to TM is very similar in all cases - involves synergic bonding also called back-bonding 
Evidence for back-bonding (E/Salzer pp 226-231)

· bond lengths increases  the strength, hence reduces the length of M-C bond but decreases the strength, hence increases the length of the C-O bond. Not easy to see latter.

· C-0 stretching frequencies - this is very sensitive to extent of backbonding. For neutral (i.e. uncharged)  complexes the range of frequencies allows distinction between terminal bridging and triply-bridging bonding










