L ecture 3 Notes

cis-|Co(NH,), ( \

A-Mniacac).. with Jahn- leller

tetragonal ¢longation

Potassium trisoxalatoferrate(111)

» - Geometric isomers are
A N possible in octahedral
g' complexes when two or

/ more different ligands are
B present.

Left: cis-tetraamminedichlorocobalt(lll) chloride
Right: trans-tetraamminedichlorocobalt(lll)
chloride
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Naming Coordimation Compounds

l.  The cation is named before the anion.
In K,[Fe(CN),] and [Co(NH,),CL,]CI compound, K* and
[Co(NH,),Cl,]" cations respectively, are named first.

2. Within a complex ion, the ligands are named first, in
alphabetical order, and the metal ion is named last.

3. The names of anionic ligands end with the letter o, whereas
a neutral ligand is usually called by the name of the
molecule. The exceptions are H,0 (aqua), CO (carbonyl),
and NH, (ammine).

5. ON of the metal ion is written in Roman numerals following the
name of the metal 1on. [Cr(NH,),CL,]", 1s
tetraamminedichlorochromium (1) ion.

6. When the complex is an anion, its name ends in -ate. The anion
[Fe(CN)J* is called hexacyanoferrate(1l) ion.
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Q1. Write the systematic names of the following coordination
compounds: (a) Ni(CO),, (b) NaAuF, (¢) K,Fe(CN)], (d)
[Cr(en),|Cl,.

b) The complex anion has a negative charge (AuF;). The
compound 1s sodium tetrafluoroaurate(I11).

¢) The compound is potassium hexacyanoferrate(I11).

d) the compound is tris(ethylenediamine)chromium(I1l) chloride.

Amminetetraaquachromium(Il) sulfate:
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K,[Fe(CN),]

cisplatin (the penicillin of cancer drugs) is perhaps a
pmpet name bmuse it has been one of lhe most
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Diamminedichloroplatinum

Isomerism in Coordination Compounds
They have the same chemical formula but a different

__s.t._ﬂu-L'Lk m‘ itoms.

(a) Stereoisomerism
(1) Geometrical isomerism (i1) Optical isomerism

(b) Structural isomerism
(i) Linkage isomerism (ii) Coordination isomerism
(li) lonisation isomerism (iv) Solvade § "
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Coordination Isomerism

It arises from the interchange of ligands between cationic
and anionic entities of different metal ions present in a

complex.

Such as [Co(NH,),][Cr(CN),], in which the NH, ligands
are bound to Co** and the CN- ligands to Cr**.

lonization Isomerism

It arises when the counter ion in a complex salt is
itself a potential ligand and can displace a ligand
which can then become the counter ion.

An example is provided by the ionization isomers

[Co(NH,);SO,|Brand [Co(NH,)Br}SO,.

Solvate Isomerism

Also known as ‘hydrate isomerism’, where water is involved
as a solvent. This 1s similar to 1onization 1somerism.

Solvate isomers differ by whether or not a solvent molecule is
directly bonded to the metal ion or present as solvent of
crystallization in the crystal lattice.



Geometrical Isomerism

These two isomers have different properties (melting
point, boiling point, color, solubility in water, and
dipole moment).

Another type of geometrical isomerism occurs in
octahedral coordination entities of the type [Ma;b,]
like lCO’(NH;)}(NOz)J — ja( and mer
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