
 

Nomenclature of Coordination Complexes 

 

A coordination complex is a substance in which a metal atom or ion accepts 

electrons from (andthus associates with) a group of neutral molecules or anions 

called ligands. A complex can be an anion, a cation ion, or a neutral molecule. 

Coordination compounds are neutral substances (i.e.uncharged) in which at least 

one ion is present as a complex. 

Nomeclature of Co-ordination compounds 

Read the following steps carefully (don’t skip one) 

A. When naming coordination compounds, always name the cation  

before the anion. Thisrule holds regardless of whether the complex ion is 

the cation or the anion. (This is justlike naming an ionic compound.) 

     B. In naming the complex ion: 

    i. Name the ligands first, in alphabetical order, and then name the metal atomor  

       ion. Note: The metal atom or ion is written before the ligands in the chemical  

       formula. 

   ii.The names of some common ligands are listed: 

***Ligands = attached (to central metal atom/ion) atoms or molecules   

 
Anion Name as a ligand  

Bromide, Br
-
 Bromo Rule: -ide changed to “o” 

Carbonate Carbonato Rule: ate changed to -ato 

Nitrite Nitrito Rule: -ite changed to-ito 

Chloride,  Cl
-  

         Chloro  

Cyanide Cyano  

Hydroxide Hydroxo  

Oxalate Oxalato  

Sulfate Sulfato  

Nitrate Nitrato  

EDTA Ethylenediaminetetracetato  



               
Neutral Ligand            Ligand Name Metal Anion Name 

Ammonia NH3, Ammine Copper----------Cuprate 

Gold------------ Aurate 

Iron -------------Ferrate 

Manganese---- Manganate 

Nickel-----------Nickelate 

Platinum------- Platinate 

Zinc -------------Zincate 

 

Water                              H2O Aqua 

Carbon Monoxide,       CO, Carbonyl 

Ethylenediamine en, Ethylenediamine 

 

 For neutral ligands, the common name of the molecule are used 

(e.g.H2NCH2CH2NH2 (Ethylenediamine, en)). Important exceptions : 

water is called ‘aqua’, ammonia is called ‘ammine’, carbon monoxide is 

called ‘carbonyl’ and the N2 and O2 molecules are called ‘dinitrogen’ 

and ‘dioxygen’. 

If more than one ligand is attached then, 

2 = di 

3 = tri 

4 = tetra 

5 = penta 

6 = hexa 

 
iii. After naming the ligands, name the central metal. If the complex ion 

is a cation, the metal is named same as the element. 

 

Examples 

Give the systematic names for the following coordination 

compounds: 

1. [Cr(NH3)3(H2O)3]Cl3 

Answer: triamminetriaquachromium(III) chloride 

 

Solution:The complex ion is found inside the parentheses. In this 

case, the complexion is a cation. 

The ammine ligands are named first because alphabetically, 

“ammine”comes before “aqua.” 



The compound is electrically neutral and thus has an overall charge 

of zero.Since there are three chlorides associated with one complex ion 

and eachchloride has a –1 charge, the charge on the complex ion must 

be +3. 

From the charge on the complex ion and the charge on the ligands, 

we cancalculate the oxidation number of the metal. In this example, 

all the ligandsare neutral molecules. Therefore, the oxidation number 

of chromium mustbe the same as the charge of the complex ion, +3. 

2. [Pt(NH3)5Cl]Br3 

Answer: pentaamminechloroplatinum(IV) bromide 

Solution: The complex ion is a cation, and the counter anions are 

the 3 bromides. 

The charge of the complex ion must be +3 since it is associated with 

3bromides. 

The NH3 molecules are neutral while the chloride carries a -1 

charge. 

Therefore, the oxidation number of platinum must be +4. 

 

3. [Pt(H2NCH2CH2NH2)2Cl2]Cl2 

Answer: dichlorobis(ethylenediamine)platinum(IV) chloride 

 

Solution: Since Ethylenediamine is a bidentate ligand, the prefix 

bis- is used instead ofthe prefix di-. 

 

4. [Co(H2NCH2CH2NH2)3]2(SO4)3 

Answer: tris(ethylenediamine)cobalt(III) sulfate 

Solution: The sulfate has a charge of –2 and is the counter anion in 

this molecule. 

Since it takes 3 sulfates to bond with two complex cations, the 

charge oneach complex cation must be +3. 

Since ethylenediamine is a neutral molecule, the oxidation number 

ofcobalt in the complex ion must be +3. 

Again, remember that you never have to indicate the number of 

cationsand anions in the name of an ionic compound. 



 

4. If the complex ion is an anion, the name of the metal ends with the 

suffix -ate. ( see the table mentioned in the above) 

 

5. K4[Fe(CN)6] 

Answer: potassium hexacyanoferrate(II) 

Solution:  Potassium is the cation, and the complex ion is the anion. 

Since there are 4 K+ associated with the complex ion (each K+ 

having a 

+1 charge), the charge on the complex ion must be -4. 

Since each ligand carries –1 charge, the oxidation number of Fe 

must be +2. 

The common name of this compound is potassium ferrocyanide. 

6. Na2[NiCl4] 

Answer: sodium tetrachloronickelate(II) 

Solution: The complex ion is the anion so we have to add the suffix 

–ate to thename of the metal. 

 

Moreover,  

7. Fe(CO)5 

Answer: pentacarbonyliron(0) 

 

Solution: 

Since it is a neutral complex, it is named in the same way as a 

complexcation. The common name of this compound, iron carbonyl, is 

used more often. 
 

Some exercise: 

1. hexaammineiron(III) nitrate  = [Fe(NH3)6](NO3)3 

2. ammonium tetrachlorocuprate(II)= (NH4)2[CuCl4] 

3. sodium monochloropentacyanoferrate(III)= Na3[FeCl(CN)5] 



4. potassium hexafluorocobaltate(III)=K3[CoF6] 

5. [CoBr(NH3)5]SO4 

6. [Fe(NH3)6][Cr(CN)6] 

7. [Co(SO4)(NH3)5]+ 

8. [Fe(OH)(H2O)5]2+ 

Ans : 

5. pentaamminebromocobalt(III) sulfate 

6. hexaammineiron(III) hexacyanochromate(III) 

7. pentaamminesulfatocobalt(III) ion 

8. pentaaquahydroxoiron(III) ion 
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