Coordination Compounds

IUPAC NOMENCLATURE

@

The main rules for naming the complexes are :

>

If the coordination compound is ionic, then the
positive part of coordination compound is named
first just like simple salts.

The ligands of the coordination sphere are to be
named first followed by the metal ion. The ligands
can be neutral, anionic or cationic.

If any ligand is present more than once, then their
repetition is indicated by prefixes like di, tri, tetra,
etc. When bidentate or polydentate ligands are
coordinated to the metal ion, their repetition is
indicated by prefixes like bis, tris, tetrakis, etc.
When more than one ligands is presentin the complex,
then the ligands are named in the alphabetical order.
After naming the ligands, the central metal ion is to
be named followed by its oxidation state in Roman
numbers in brackets.

If the complex is neutral or provides a cationic
complex ion, then the central metal ion is to be named
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as it is. If the complex provides anionic complex ion
then the name of central metal ion ends as ‘ate’.

>  After the naming of central metal ion, anion which
is in the outer sphere is to be named.
Examples :

[CoCI(NO,)(NH,),INO, : Tetraammwnechloronitrocobalt(Il)

~ nitrate
[CoCL(ONO)(en),}*  : Chlorobis(ethylenediamine)
nitrito cobalt(II) ion
K3[AL(C,0,),] : Potassium
trioxalatoaluminate(II)
[CoCl,(NH,) 1,
[Cr(CN)4] : Tetraamminedichlorocobalt(I1I)
hexacyanochromate(I1I)
ISOMERISM

e  Two or more substance having the same molecular formula
but different structural or spatial arrangement are called
isomers and phenomenon is called isomerism.

Isomjerism

Structural Esomerism

Stereoisomerism
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Compounds, which
give different ions in
solution due to the
exchange of ions in
coordination sphere

Isomers, which differ
in the number of water
molecules attached to

the metal atom or ion

as ligands.

When an ambidentate
ligand attached to metal
through different atoms
than the compounds
are said to be linkage

‘When both positive and
negative ions of a salt
are complex ions and

two isomers differ in the

distribution of ligands in

and counter ions eg., [Cr(H?.O) (ICL,, isomers. two complex ions.
are called ionisation [Cr(H,0),C1]CL,-H,0 e.g , [Co(NO,)(NH,),]Cl e.g , [Co(NH,)][Cr(CN)],
1somers. e.g , [Co(ONO)(NH,),]C! [Co(CN)][Cr(NH,),]
[CoBr(NH,),]SO,,
[CoSO,(NH,);IBr Stereoisomerism

If two identical ligands occupy adjacent

positions = cis
If occupy opposite positions = trans
1

Shown by
M4, X,

. MABX,
MA, XY

This isomerism arises due to non
superimposable mirror images.

Only in octahedral complexes with
2 or 3 bidentate ligands.
!
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MABXY

If all three similar groups
occupy adjacent position
then fac-isomer

* Geometrical isomerism is not shown by tetrahedral complexes.

If three present around
meridian of octahedra
then mer-isomer



