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Around the central atom (ion), there are

/oppositely charged ions or neutral molecules,
called ligands, or addends.
The central atom (ion) together with its
ligands is called a complex ion.

Coordination number reflects the number

of bonds formed between the metal ion and

the ligands in the complex ion.
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ﬁlﬁharge of the complex ion is equal to the

algebraic sum of the charges of the central atom
(ion) and ligands.

If the ligands are electrically neutral molecules,
the charge of the complex ion is equal to the
charge of the central ion. A molecule of a
complex compound is

electrically neutral.
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/Central atom (ion). d-block elements
(transition elements) or ions
(Pt, Pd, Fe, Co, Ni, Cu, Ag, Zn, Cd, Hg) show
the highest complex formation tendency.
Most of the transition element complexes

have coordination number 2, 4 or 6.
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~ According to ligands coordination compounds are
divided into hydroxo complexes, acido complexes,

ammines, aqua complexes.

Name of the
Ligand coordination Example
compound type
hydroxo ions OH~ | hydroxo complexes | Na,[Zn(OH),]

anions of acid K,[Fe(CN),],
residues: CN-, | acido complexes K,[Hgl,],
NO,, CI', I, Br Na,[Co(NO,),]
and others

neutral molecules: ammines [Ag(NH.),]CI,

NH,, H,0 agua complexes [AI(H,0),]Cl,
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ompounds are named ¢

ature, recommended by the Interna

n of Pure and Applied Chemistry (IUPAC).

e following examples illustrate how the rules a




Potassium hexacyanoferrate (II)
N, ., e’

6CN- Fein+2

Ligands central metal 10

\_\,———-/
cation anion (anionic complex)




Dichlorotetraaquachromium (III) chioride

2CI"  4H20 Crin+3
Ligands Ligands central metal
\—\/_—__/

cation (cationic complex) anion




Trichlorotriamminecobalt (11T)
N, e, e e,

3C1” 3NH3 Coin+3

Ligands Ligands central metal ion
\_\/___——-—/
neutral complex




The nomenclature can be summarized as follows:
1. Naming of a coordination compound:
a) If the coordination compound is ionic, then the cation
IS named before the anion:

K,[Fe(CN),] — potassium hexacyanoferrate (l11);

[CrCl,(H,0),]Cl — dichlorotetraaguachromium  (l1)

chloride.
b) If the coordination compound is neutral, then the name
of the complex ion is the name of the compound:

[CoCl,(NH,).] trichlorotriamminecobalt (111).



omplex ion in a coord
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[CrCl,(H,0),]" — dichlorotetraaguachromiu




gands in a complex ia
order of the ligands is anionic, neL

,(NH,),T*" dichlorotetraammineplatinu
- the names of anionic ligands end in — o:
CN™ — cyano;

Cl™ —chloro.
- the names of neutral ligands are the names

molecules, except NH,, H,O, CO and NO:
NH, —ammine;
H,O —aqua.




igand Name | Neutra
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de (CI), | chloro, water (H,0),
anide (CN™), | cyano, carbon monoxide
(CO),
fluoride (F), fluoro, NH,CH,CH,NH,
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sulphate (SO2"), | sulphato,
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T e

ne of ligand (cationic, anio
mber of a particular ligand is more
umber is indicated with the appropriate
as shown in table 2.3;

.3 — Greek prefix of a number
ber Greek prefix Number Greek prefi
Di- 5 Penta-

2
3 Tri- 6 Hexa-
4 Tetra-

- the ligands are arranged in alphabetical order, ignoring the
numbering prefixes:

[Cu(H,0),(NH,),T*" — tetraamminediaquacopper (l1).




2X IS anionic, then the name @

N)I°~ hexacyanoferrate (I11) (table 2.4).

4 — Names of some common metals in anionic complexe
Metal Name in Anionic Metal Name in Anion
Complex Complex
tanium (Ti) | Titanate Nickel Nickelate
(Ni)

hromium Chromate Zinc (Zn) | Zincate
(Cr)
Manganese Manganate Platinum | Platinate
(Mn) (Pt)
obalt (Co) Cobaltate




ollowing metals the English name
o which the “ate” ending 1s added:
stannate; (Pb) Lead — Plumba
Ferrate; (Ag) Silver — Argente
oper — Cuprate; (Au) Gold — Aurate.




