Paragraph 6.13
Some important values in relating different cations with the same ligand to stability constants.
Ionic size and charge

The stability of complexes of the non-d-block metal ions of a given charge normally decrease with increasing cation size. For ions of similar size, the stability of a complexes increases greatly as ionic charge increases. For a metal with more oxidation states, the more highly charged ion is smaller. 
Hard and soft metal centres and ligands

When considering M-L interaction in a Lewis acid (accepts electrons, the cation) and bases (donates electrons, the ligand) way, two classes of metals and ligands can be identified (though not clear cut). 

· The “hard” species: high electronegativity, small, highly charged (for acids), weakly polarizable. The hard base has a low lying HOMO, the hard acid a high lying LUMO.

· The “soft” species: low electronegativity, big, low charge, strongly polarizable. The soft base has a high lying HOMO, the hard acid a low lying LUMO.

The idea is that soft species interact well with other soft species, and hard well with hard species. Part of the classification made can be found below
:
	Acids
	Bases

	hard
	soft
	hard
	soft

	Hydronium
	H+
	Mercury
	CH3Hg+, Hg2+, Hg22+
	Hydroxyl
	OH-
	Hydride
	H-

	Alkali metals
	Li+,Na+,K+
	Platinum
	Pt4+
	Alkoxide
	RO-
	Thiolate
	RS-

	Titanium
	Ti4+
	Palladium
	Pd2+
	Halogens
	F-,Cl-
	Halogens
	I-

	Chromium
	Cr3+,Cr6+
	Silver
	Ag+
	Ammonia
	NH3
	Phosphine
	PR3

	Boron trifluoride
	BF3
	borane
	BH3
	Carboxylate
	CH3COO-
	Thiocyanate
	SCN-

	Carbocation
	R3C+
	P-chloranil
	
	Carbonate
	CO32-
	carbon monoxide
	CO

	
	
	bulk Metals
	M0
	Hydrazine
	N2H4
	Benzene
	C6H6

	
	
	Gold
	Au+
	
	
	
	


When considering complex formation, the following can be considered:
· A hard metal in water is associated with hard water, complexing with a soft base is thus unfavorable.

· A hard metal with a hard ligand has a favorable interaction, but in water hard-hard interaction can already be found. This complex will thus only be moderately stable.

· A soft metal with a soft base will form the most stable complexes, since the hard-soft interaction with water isn’t that favorable.
� From http://en.wikipedia.org/wiki/HSAB_theory; p188 of Housecroft offers a more extensive table.





