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Ligands

(Green, M. L. H., J. Organometal. Chem., 1995, 500, 127-148)

Common ligands for organometallic and inorganic chemistry include:

X (anionic ligand) = H, CR3, CCR, CN, N3, NCO, Cl, Br

L (neutral ligand) = NH3, OH2, CO, H2C=CH2, N2, R3P


For the most part, you can stop here.  Understanding X and L will take you far

X2 (bidentate bi-monoanionic ligand) = SCH2CH2S, (CH2)n (metallacycles)*

[image: image1.wmf] (monodentate, dianionic) = CR2 (carbene), NR (bent imide), O (double bonded oxo)


[image: image2.wmf] (monodentate trianionic ligand) = CR (carbyne), nitride

LX (monoanionic 3-e donor) = 3-allyl, 2-acetato


[image: image3.wmf] (monoanionic monodentate 3-e donor) = NR2 (planar amide)

L2 (neutral di-L) = diene (COD), bipy

L2X =5-C5H5
L
[image: image4.wmf] = linear imido


[image: image5.wmf] or L
[image: image6.wmf] = oxo (triple bonded)

The ‘bar’ notation will not be used in chem 104.  For example, I will refer to an amido ligand (NR2-) as an LX ligand.  It is obvious from context that all the electrons come from a single atom (the N).  Similarly, carbenes and carbynes will be refered to as X2 and X3 ligands.  Oxos (=O) and imidos (=NR) are isoelectronic, and will both be classified as LX2 donor ligands.  The bar notation also slightly obscures the fact that oxos and imidos are isolobal with Cp rings (each M-L bond occupies 3 orbitals, and 6 electrons).

(on the back of the handout, I include Table 1 and Figure 2 from the MLH Green paper referenced above)

* Note that, for n = 2, the ligand becomes ethylene and should be classified as an L ligand.  Even this classification system does not lack certain ambiguities…
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