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• Nucleophilic substitution is a fundamental 
class of reactions in which an electron rich 
Nucleophile selectively bonds with or attacks 
the positive or partially positive charge of an 
atom or a group of atoms to replace a leaving 
group; the positive or partially positive atom 
is referred to an Electrophile 



• Nucleophilic substitution reactions occur when an 
electron rich species, the nucleophile, reacts at an 
electrophilic saturated C atom attached to an 
electronegative group (important), the leaving group, 
that can be displaced as shown by the general scheme: 
 
 
 

•  The electrophilic C can be recognised by looking for 
the polar σ bond due to the presence of an 
electronegative substituent (esp. C-Cl, C-Br, C-I and C-
O) Nucleophilic substitution reactions are an important 
class of reactions that allow the interconversion of 
functional groups.  

• Of particular importance are the reactions of alkyl 
halides (R-X) and alcohols (R-OH)  
 



Types of  











Walden Inversion 
• The term Walden inversion is used to 

describe the stereochemical outcome of 
aliphatic bimolecular nucleophilic 
substitution reactions. For many years 
chemists suspected that a bimolecular 
nucleophilic substitution reaction at a 
chiral carbon atom produced a product 
that had the opposite stereochemistry 
from that of the reactant.  



   Example OF WALDEN INVERSION: 

    The specific rotations of the enantiomers of 2-
bromooctane are -34.6o and +34.6o. The specific 
rotations of the enantiomers of 2-octanol are -
9.9o and +9.9o. When a sample of 2-bromooctane 
with a specific rotation of -34.6o was treated with 
NaOH, the 2-octanol that was produced had an 
optical rotation of +9.9o.  

 

 



Factors influencing SN2 Reactions 

• Effect of Nucleophile 

 







Effect of Leaving group 



Effect of Solvent 
 

• SN2 Reaction prefers polar aprotic solvent. 

For example : Acetone 

                         Ether 
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