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Nucleophilic Subst itution  

Nucl eophilic substitution  reactions occur 

when a _________________________________ within a 

molecule is su bstituted for another functional 

group by a _____________________ . 

 

Nu cleophiles are electron pair _________________ . 

They therefore will always have at least  one 

_________________________ of electrons.  

 

What are lone pairs of electrons and how are they represented?   

__________________________________________________________________________________________________________

__________________________________________________________________________________________________________ 

 

Define the term substitution in the conte xt of nucleophilic substitution of halogenoalkanes:   

__________________________________________________________________________________________________________

__________________________________________________________________________________________________________ 

 

Halogenoalkanes  and Nucleophilic Substitution  

All halogenoalkanes contain a polar carbon -halogen bond due to the difference in 

electronegativity between the carbon atom and the halogen atom.  

Annotate the diagram below to explain w hy halogenoalkanes can undergo  nucleop hilic substitution : 

 

 

 

 

 

 

 

Lesson Objectives:  

• Describe wh at a nucleophile is and 
how to represent them in 
mechanisms . 

• Outline the nucleophilic substitution 
mechanism  for  the reactions of 
halogenoalkanes with OH -, CN - and 
NH 3. 

• Know the rea gents, conditions and 
products for the nucleophilic 
substitution of halogenoal kanes with 
OH -, CN - and NH 3. 

Mobile User



Learn  | Halogenoa lkanes  |Nucleophilic Substitution   

 Page 3  www.mrcolescience.co.uk  

Nucleophilic Substitution Mechanism  

Annotate the mechanism below to explain what happens dur ing nucleophilic  substitution reactions :  

 

 

 

 

 

 

Reactions of Halogenoalkanes with Hydroxide Ions (OH -) 

Halogenoalkanes un dergo nucleophilic substitution  reactions with hydroxide ions to form 

alcohols . To do this the halogenoalkane  needs  to be reacted with warm, aqueous  po tassium 

or  sodium hydroxid e. 

Draw the mechanism for the nucleophilic substitution of bromoethane with potassium hydroxide below:  

 

 

 

 

 

 

Give an overall eq uation for this reaction:  

__________________________________________________________________________________________________________ 
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Reactions of Halogenoalkanes with Cyanid e  Ions ( CN -) 

Halogenoalkanes un dergo nucleophilic substitution  reactions with cyanide  ions to form 

nitriles . To do this the halogenoalkane  needs  to be reacted with ethanolic po tassium or 

sodium cyanide and heated under reflux . 

Why is potassium  or sodium cyanide  dissolved in an al cohol  rather than water?  

__________________________________________________________________________________________________________

__________________________________________________________________________________________________________ 

 

Draw the mechanism for the nucleophilic substitution of bromoethane with potassium cyanide  below:  

 

 

 

 

 

 

 

Give an overall eq uation for this reaction:  

__________________________________________________________________________________________________________ 

 

Reactions of Halogenoalkanes with Ammonia  (NH 3) 

Halogenoalkanes un dergo nucleophilic substitution  reactions with amm onia  to form amines . 

To do this the halogenoalkane  needs  to be reacted with warm, excess ethanolic ammonia . 

Why is an excess  of ammon ia required  for this reaction ? 

__________________________________________________________________________________________________________

__________________________________________________________________________________________________________ 
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Draw the mechanism for the nucleophilic substitution of bromoethane with ammonia  below:  

 

 

 

 

 

 

Give an overall eq uation for this reaction:  

__________________________________________________________________________________________________________ 

 

 

Practise Questions – Fact Recall  

1. What is a nucleophile ? 

___________________________________________________________________________________________________ 

 

2. What happens during a nucleophilic substitution reaction ? 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

 

3. State the reagent and conditions required for the nucleophilic substitution of a 

halogenoalkane  to form  an alcohol.  

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

 

4. State the conditions required to react chloroethane with ammonia to form ethylamine . 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 
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5. What feature of halogenoalkanes makes them susceptible to nucl eophilic substitution 

reactions ? 

___________________________________________________________________________________________________ 

 

 

Practise Questions – Application  

1. Draw the reaction  mech anism  for the reaction of 1 -bromobutane with warm ethanolic 

potassium cyanide .  

 

 

 

 

 

 

 

2. Draw the reaction mec hanism for the reaction between  2-chloro propane  and excess 

warm ethanolic ammonia . 

 

 

 

 

 

 

 

Next Steps  

Check your work using the Learn 
Pack Answers:  

Strengthen your memory by moving 
on to Revise:  

Support your retrieval practise with 
exam -aligned Flash Cards:  
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