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Chapter 11 - Reactions of Alkyl Halides: Nucleophilic Substitutions and Eliminations
Summary of Substitution and Elimination Reactions

Sometimes it is difficult to tell what mechanism will be the predominant pathway in a reaction. 
Usually the most important factor is the substrate. For competing elimination reactions, the 
base strength (vs. nucleophile) is key.
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Nucleophiles vs Bases
The competition between different reaction mechanisms depends first on the substrate as 
summarized above. However, the type of reagent (nucleophile or base) is critical in most cases. 
It is important to recognize the difference. Alkoxides (tightly held electrons) are good bases, but 
terrible nucleophiles. 

Good Nucleophiles Strong Bases

I Br Cl CN SH SR
N3 C CR

OH OR NH2
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Reaction Examples
Below are several examples of competition between the various reaction pathways.
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Organic Synthesis Strategy
Organic synthesis is the preparation of more complex molecules from simple commercially 
available starting materials. This usually involves multistep organic reactions to accomplish. 
Ideally an organic synthesis should be carried out with the highest chemical yields and purity; 
be as concise as possible; be as convergent as possible; and include as much complexity as 
possible in a single operation. We plan an organic synthesis using retrosynthetic analysis. This 
is a problem solving technique where we examine the target structure and work backwards 
using reactions we know until we get to our starting materials. In order to think about 
retrosynthetic analysis we need an understanding of reactions; knowledge of feasible 
mechanism; and a repertoire of reactions. With this in mind knowing selectivity 
(chemoselectivity, regioselectivity and stereoselectivity) is crucial in designing efficient 
synthesis sequences. Here are some examples of how one might carry out synthetic 
sequences.
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Quiz of the day 

©2007 Gregory R. Cook
 page 6
 Chem 341
North Dakota State University


