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Introduction

Welcome to this worksheet on classifying halogenoalkanes and understanding nucleophilic substitution
reactions. This worksheet is designed to help you understand the concepts of halogenoalkanes, their
classification, and the mechanisms of nucleophilic substitution reactions. By the end of this worksheet, you
should be able to classify halogenoalkanes, describe the mechanisms of nucleophilic substitution reactions,
and apply your knowledge to predict reaction outcomes.



Section 1: Classification of Halogenoalkanes

Halogenoalkanes are a class of organic compounds that contain a halogen atom (fluorine, chlorine, bromine, or
iodine) bonded to an alkyl group. The classification of halogenoalkanes is based on the structure of the alkyl
group.

Activity 1: Classification Exercise

Classify the following compounds as primary, secondary, or tertiary halogenoalkanes:

1. CH3Cl
2. CH3CH2Br
3. (CH3)2CHI
4. (CH3)3CBr



Section 2: Mechanisms of Nucleophilic Substitution Reactions

Nucleophilic substitution reactions involve the replacement of a leaving group in a molecule by a nucleophile.
There are two primary mechanisms of nucleophilic substitution reactions: SN1 and SN2.

Activity 2: Mechanism Identification

Identify the mechanism of the following nucleophilic substitution reactions:

1. CH3Cl + OH- → CH3OH + Cl-
2. CH3CH2Br + CN- → CH3CH2CN + Br-



Section 3: Application of Knowledge

Apply your understanding of halogenoalkane classification and nucleophilic substitution mechanisms to predict
the products of the following reactions:

1. CH3Cl + NaOH → ?
2. CH3CH2Br + KCN → ?



Section 4: Case Study

Read the following case study and answer the questions:

The synthesis of a certain pharmaceutical involves the reaction of a halogenoalkane with a nucleophile. The
reaction is carried out in a polar aprotic solvent. What type of nucleophilic substitution reaction is likely to
occur? What are the advantages and disadvantages of using this type of solvent?



Conclusion

In conclusion, this worksheet has covered the classification of halogenoalkanes, the mechanisms of
nucleophilic substitution reactions, and the application of knowledge to predict reaction outcomes. You should
now be able to classify halogenoalkanes, describe the mechanisms of nucleophilic substitution reactions, and
apply your knowledge to predict reaction outcomes.

Assessment

Complete the following assessment to evaluate your understanding of the concepts:

1. Classify the following compound as a primary, secondary, or tertiary halogenoalkane: (CH3)2CHCl
2. Identify the mechanism of the following nucleophilic substitution reaction: CH3CH2I + NaCN →

CH3CH2CN + NaI
3. Predict the product of the following reaction: CH3Br + OH- → ?



Extension Activity

Design a synthesis of a simple organic compound involving a nucleophilic substitution reaction. Use digital
tools to simulate the reaction and predict the product.


