
Reattività dei composti di coordinazione

• Reazioni di sostituzione

• Reazioni di trasferimento elettronico (redox)



Substitution Reactions



Some other example

fenantrolina



Reaction mechanisms for substitution reactions

Reactants

Products

Transition State

Intermediate



Reaction mechanisms for substitution reactions

• Associative

• Dissociative

• Interchange



Intermediate 

(X and Y are both bonded to the metal)

SN2

Stadio lento 

bimolecolare





Intermediate 

(X is not bonded to the metal)

SN1

Stadio lento 

monomolecolare



dien = diethylenetriamine

* But depends on the leaving group

*



Bidentate Ligand:



Ia : Interscambio associativo (interazione M - - L più

avanzata)

Id : interscambio dissociativo (interazione M - - L poco

pronunciata, legame molto allungato)

Non si osservano intermedi di reazione ben definiti



Summary





Redox Reactions

Two reaction mechanism

•Inner sphere*

•Outer sphere*

* coordination sphere

II IV III III

electron



1. One reactant (usually the oxidant) possesses at least 

one ligand capable of binding simultaneously to two metal ions.

2. The other reactant is substitutionally labile: 

one ligand must be replaced by the bridging ligand.

Inner sphere reaction mechanism

Prerequisites

Nitrile

Ciano-

Cianuri (inorg.)

+3

+2

+2

+3

Aquation (idrolisi)



The reductant and the oxidant share a ligand in their primary coordination

sphere, the electron being transferred “across” a bridging group.





Outher sphere reaction mechanism

electron

No new bonds are broken or formed





The reduction of hexaamminecobalt(III) by hexaaquochromium(II) occurs 

slowly (k = 10-3 M-1sec-1) by an outer sphere mechanism. 

However, if one ammonia ligand on Co(III) is substituted by Cl- (inner-like 

ligand), reaction now occurs with a substantially greater rate (k = 6 x 105 M-1 

sec-1). 

A comparison of the reaction rate 

between the two mechanisms
s2d7 s1d5


