
Nucleophilic Substitution 

 SUMMARY 

Section 8.1 Nucleophilic substitution is one of the main methods for functional group transformations. Examples of 

synthetically useful nucleophilic substitutions were given in Table 8.1. It is a good idea to return to that table 

and review its entries now that the details of nucleophilic substitution have been covered. 

Sections These sections show how a variety of experimental observations led to the 

8.2–8.10 proposal of the SN1 and the SN2 mechanisms for nucleophilic substitution. Summary Table 8.9 integrates the 

material in these sections. 

Section 8.11 When nucleophilic substitution is used for synthesis, the competition between substitution and elimination 

must be favorable. However, the normal reaction of a secondary alkyl halide with a base as strong or 

stronger than hydroxide is elimination (E2). Substitution by the SN2 mechanism predominates only when the 

base is weaker than hydroxide or the alkyl halide is primary. Elimination predominates when tertiary alkyl 

halides react with any anion. 

Section 8.12 Nucleophilic substitution can occur with leaving groups other than halide. Alkyl p-toluenesulfonates 

(tosylates), which are prepared from alcohols by reaction with p-toulenesulfonyl chloride, are often used. 

 

  

 

 

 In its ability to act as a leaving group, p-toluenesulfonate is even more reactive than iodide. 

 

 

 

 

Section 8.13 The reactions of alcohols with hydrogen halides to give alkyl halides (Chapter 4) are nucleophilic substitution 

reactions of alkyloxonium ions in which water is the leaving group. Primary alcohols react by an SN2-like 

displacement of water from the alkyloxonium ion by halide. Secondary and tertiary alcohols give 

alkyloxonium ions which form carbocations in an SN1-like process. Rearrangements are possible with 

secondary alcohols, and substitution takes place with predominant, but not complete, inversion of 

configuration. 
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