(4) Coordination Isomerism

Salts that gontain complex cations and anions-may exhibit isomerism through the interchange of ligands
between cation _and anion. For example, both _hexaamminecobalt(II) hexacyanochromate(IIT),
 [Co(NH;)g][Cr(CN)e] and its coordination isomer, [Cr(NH;)s][Co(CN)g], are known. Another example is
[Cu(NH3)4][PtCLy] and [Pt(NH;)][CuCly] in which the isomers differ in color (as a result of the & Cu*
 chromophore), being violet and green, respectively.
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(5) Coordination Position Isomerism

This type of isomerism is shown by those complex compounds which contain bridging ligarllds a(rllctlagise;s
when the non-bridging ligands are differently placed round the central metal atom. Thus (I) an are

coordination position isomers to each other, since NH; molecules and CI” ions (non-bridging ligands) are
differently placed round the two Co** ions.
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Chloro triammine cobalt(Ill) p-dihydroxo chloro
triammine cobalt(Ill) ion. (II) (symmetrical)

The following binuclear complexes of cobalt also show coordination position isomerism, since the

terminal ligands viz. six NH3 molecules and two CI” ions can be placed in an unsymmetrical and
symmetrical manner round the central cobalt ion.
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(a) unsymmetrical

(b) symmetrical

(6) Ligand Isomerism

Since many ligands are organic compounds which have possibilities for isomerism, the resulting
complexes can show isomerism from this source, Examples of isomeric ligands are 1,2-diaminopropane
(“propylenediamine,”pn) and 1,3-diaminopropane (“trimethylendediamine,”tn) or ortho-, metra- and para
toluidine (CH3C¢HsNH)).

Diamine derivatives of propane exist in two isomeric forms which are
or propylene diamine (pn) and 1, 3-diamino propane or trimethylene dia
propane, pn and tn are given below:
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or propylene diamine (pn) or trimethylene diamine (tn)

pn and tn both are bidentate (neutral) ligands. When these 1i

atom, two isomers are obtained. These are called ligand isomers

isomerism. Thus [Co*'(pn)2Cl]" and [Co™ (),CL,]" are ligand iso
Both these isomers have octahedral geometry.

gands get coordinated to the metal
and the isomerism is called ligand
mers whose structures are given below.
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(b) Structure of [Co” (), Ch] ion.
Structure of [Co(pn),Cly)* and [Co(m);Cl,]* ions.




