ISOMERISM IN COORDINATION COMPLEXES

Isomerism in Coordination Complexes

ls.omers are compounds having the same number and kinds of atoms arranged differently. The phenomena
of existence of isomers is r_gl_llg(_i__jxamerism. Since their structural arrangements are different, the
properties ot isomers are also different. Isomers can be broadly classified into two types, each type
having further sub-classifications.

Isomerism
I
v V
Structurlal Isomerism : Stereoisomerism
%
}
J/[omzatan 1Isomerism 1, Geometrical isomerism
Jéi‘ydrate isomerism 2. Optical isomerism
37 Linkage isomerism
%gordination isomerism
3 Coordination position isomerism
‘6/figa d isomerism
7/.Bo‘§nmerisation isomerism
Structural Isomerism
Structural isomers are those which contain different atom-to-atom Ing_sequences. These involve
either more than qne coordination sphere or different donor atoms of the same ligand in the same

coordination sphere.

(1) lonization Isomerism _

The jsomers which involve exchange of ligands between coordination sphere and ionization sphere are
called ionization isomers. lonisation isomers show different properties. For example, ——
(@  [Co(NH;)sCl]SOs and
amminechlorocobalt(I1I) sulfate
. [CO(NH3)5SO4]C] :
; pentammmesulfatocobalt(III) chloride : o e
h pentamminechlorocobalt(I1I) sulfate complex, the chlorq ligand is in the coordination sphere, while the
sulfate group is in the ionization sphere: An aqueous solution of this complex, on treatment with barium
ﬁbloride, yields white precipitates of barium sulfate.

[Co(NH;)sC1]SO4 + BaCly ——>[Co(NH;)sCIICI, +BaSO,
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[Co(NH;3)sS04C1 + AgNO,4 Co(NH)5804J(NO3) A\%ﬁe

b : i '
(b) [Co(NH;)sBr]SO, is red violet. An aqueous solution of this compound BVE> & witlle PEL of By

with BaCl, solution. Thus confirming the presence of free sof ions. In contrast [CO(NH3)s(SO4) g,
red. A solution of this complex does not give a positive test of sof with B aCly. It does give 3 crg

coloured h : e
ppt. of AgBr with AgNO; solution, thus confirming the presence of free Br
[Co(NH;)sBr]SO, + BaCl, —> BaSO4 * [Co(NH3)sBrICl2
@O (Solution) White ppt.
[Co(YH;)sBr]SO,4 + AgNO3 __»No Reaction
M (Solution)
[(0(NH3 )5S0, ]Br+ BaCl, —>No Reaction
an (Solution)
[Co(NH;)sSO,4 ]Br + AgNO; — AgBr +[Co(NH3 )5S04]NO3
0 (Solution) Yellow ppt.

Other examples of ionisation isomers are:
(a) [Co(NH3)sCLINO2 and [Co(NH;3)sCI(NO2)]Cl

(b [Pt(NH3)4C12]Bl‘2 and

tetramminedichloroplatinum(IV) bromide

[Pt(NH3)4BI‘ 2]C12

tetramminedibromoplatinum(IV) chloride

(©) Co(en)2N02Cl]SCN
chlorobis(ethylene diamine)nitrocobalt(III) thiocyanate

[Co(en)zNOZSCN]Cl and
bis(ethylene diamine)nitrothiocyanato-Scobalt(III) chloride

[Co(en)zSCNCl]NOQ
chlorobis(ethylene diamine)thiocyanato-S cobalt(IIl) nitrite
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