
Chemistry II-AP

Coordination Chemistry - Nomenclature
Rules for Naming Coordination Compounds:

Within a coordination compound, there is a species known as the “coordination sphere”.  
This species contains a central metal cation that has ligands attached to it.  It is called a “coordination” compound because the bond between the metal cation and the ligand is a coordinate covalent bond; 
ie. the ligand contributes both electrons in shared electron pair.  This type of bond is also known as a “dative” bond.  [Do you need a quick review of Lewis acids & bases!?]


Often, you will be asked for the “coordination number” of a compound.  The coordination number is actually the number of bond sites.  Since most ligands only donate one set of electron pairs, 

the number of ligands and the coordination number will be the same for these ligands.  For some ligands, though, such as the oxalate anion which contributes two (or more) sets of electron pairs, the coordination number will NOT equal the number of ligands.  These “polydentates” are also known as “chelates“ (pronounced KEY-lates).

Nomenclature Rules:
The coordination sphere may serve as the cation, as the anion, or it may be a neutral molecule.

1. The positive ion (cation) comes first, followed by the negative ion (anion). This is also the common order for simple salts.
	Examples:
	diamminesilver(I) chloride
	[Ag(NH3)2]Cl

	
	potassium hexacyanoferrate(III)
	K​3[Fe(CN)6]


2. The inner coordination sphere is enclosed in square brackets in the formula. Within the coordination sphere, the ligands are named before the metal, but in the formulas the metal ion is written first.
	Examples:
	tetraamminecopper(II) sulfate
	[Cu(NH3)4]SO4

	
	hexaaminecobalt(III) chloride
	[Co(NH3)6]Cl6


3. The number of ligands of one kind is given by the following prefixes. If the ligand name includes these prefixes already or is complicated, it is set off in parenthesis and the second set of prefixes is used.

	2
	di
	bis

	3
	tri
	tris

	4
	tetra
	tetrakis

	5
	penta
	pentakis

	6
	hexa
	hexakis

	7
	hepta
	heptakis

	8
	octa
	octakis

	9
	nona
	nonakis

	10
	deca
	decakis


	Example:
	dichlorobis(ethylenediammine)cobalt(III)
	[Co(NH2CH2CH2NH2)2Cl2]+


4. Ligands are named in alphabetical order according to the name of the ligand (not the prefix).
	Examples:
	tetraamminedichlorocobalt(III)
	[Co(NH3)4Cl​2​]+

	
	amminebromochloromethylamineplatinum(II)
	Pt(NH3)BrCl(CH3NH2)


Notice in the first example that the tetraammine is alphabetize by a and dichloro by c, not by the prefixes.

5. Anionic ligands are given an o suffix. Neutral ligands retain their natural name. Coordinated water is called aqua and coordinated ammonia is called ammine.

	chloro
	Cl-

	bromo
	Br-

	sulfato
	SO42-

	aqua
	H2O

	methylamine
	CH3NH2

	ammine 
	NH3


(the double “m” distinguishes NH3 from alkyl amines)
6. Two systems exist for designating charge or oxidation number:

a. The Stock or IUPAC system puts the calculated oxidation number of the metal ion as a Roman numeral in parenthesis after the name of the metal. This is the more common convention, although there are cases in which it is difficult to assign oxidation numbers.

b. The Ewing-Bassett system puts the charge on the coordination sphere in parentheses after the name of the metal. This convention is used by Chemical Abstracts and offers an unambiguous identification of the species.

In either case, if the charge is negative, the suffix –ate​ is added to the name of the coordination sphere.

	Examples:
	tetraammineplatinum(II) 
tetraammineplatinum(2+)
	[Pt(NH3)4]2+

	
	
	

	
	tetrachloroplatinate(II) 

tetrachloroplatinate(2-)
	[PtCl4]2-

	
	
	

	
	hexachloroplatinate(IV) 

hexachloroplatinate(2-)
	[PtCl6]2-


7. The prefixes cis- and trans- designate adjacent and opposite geometric locations.
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	Examples:
	cis- and trans-diaamminechloroplatinum(II)
	[PtCl2(NH3)2]

	
	cis- and trans-tetraaminedichlorocobalt(III)
	[CoCl2(NH3)4]+
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cis and trans isomers of diaamminechloroplatinum(II). The cis isomer, also known as cisplatin, is used in cancer treatment.
8. Bridging ligands between two metal ions as in the figures below have the prefix µ-
	Examples:
	tris(tetrammine-µ-dihdroxocobalt)cobalt(6+)
	[Co(Co(NH3)4(OH)2)3]6+

	
	μ-amido-μ-hydroxobis(tetraamminecobalt)(4+)
	[(NH3)4Co(OH)(NH2)Co(NH3)4]4+
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9. When the complex is negatively charged, the names for the following metals are derived from the sources of their symbols, rather than from the English names:

	iron (Fe)
	ferrate
	
	lead (Pb)
	plumbate

	silver (Ag)
	argentate
	
	tin (Sn)
	stannate

	mercury (Hg)
	hydrargyrate
	
	gold (Au)
	aurate


	Examples:
	Tetrachloroferrate(III)

Tetrachloroferrate(1-)
	[FeCl4]-

	
	
	

	
	Dicyanoaurate(I)

Dicyanoaurate(1-)
	[Au(CN)2]-



