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Introduction
Substitution in Coordination Complexes

1. Nucleophilic Substitution (SN) Reaction

2. Electrophilic Substitution (SE) Reaction

Langford and Gray

Mechanism Dissociative Associative

Intimate D A

Stoichiometric SN1

(Id)
SN1

(D)
SN2

(Ia)
SN2

(A)





Classification of Mechanisms

1.Dissociative (D)

2.Associative (A)

3.Interchange (I)3.Interchange (I)





W (CO)6 + PPh3 W(CO)5PPh3 + CO



[Ni (CN)4]2- +14CN- [Ni (CN)4 
14CN]3- [Ni (CN)3 

14CN]2- + CN-









MLnX + Y                        X…....MLn……….Y                      MLnY + X

Y…………M-X                                                   X…………M-Y
Id (dissociative interchange)                       Ia (associative interchange) 

The rate determining step
I) In Dissociative mechanismI) In Dissociative mechanism



II) In Associative mechanism

III) In Interchange mechanism

ML5X + Y                [ML5XY]
encounter complex

[ML5XY]                  Product
slow







SN1 and SN2 reaction for inert and labile 
complexes





Labile- SN2

Inert- SN1











i) SN1 – Unimolecular nucleophilic substitution reaction





i) SN2 – Bimolecular nucleophilic substitution reaction





Mechanism of substitution in Cobalt (III) Octahedral complexes

The reactions in which H2O molecule is replaced by anionic
ligand then is known as anation reaction.

























[Co (NH3)4NH2]2+ + OH- [Co (NH3)5OH]2+
fast









[Co (CN)5H2O]2- [Co (CN)5]2- + H2O 

[Co (CN)5]2- + X- [Co (CN)5X]3-fast

slow















































Limitations

Trans effect and trans influence are not
distinguished.

Fails to explain trans directors ligandsFails to explain trans directors ligands
which are unable to form pi bond. E.g. H-,
NH3 and CH3

-

Pi bonding alkenes not shows trans effect
for nitrogen ligands.



Applications of Trans Effect in Synthesis of 
Pt (II) Complexes

a. Synthesis of cis- and trans – [PtA2X2]
where A= Ammine, X= halide, NO2

-, SCN-

b. Synthesis of cis- and trans – [PtABX2]
where A= Ammine, Py etc. B= NO2

-, CO etc. X= halidewhere A= Ammine, Py etc. B= NO2
-, CO etc. X= halide

c. Synthesis of [PtABCD] where A, B, C, D are four
different ligands












