ORGANIC CHEMISTRY
CH 399,  Winter 2003 

WORKSHOP 7

Electrophilic Aromatic Substitution
1. All of the following are classified as reactions that occur by an electrophilic aromatic substitution mechanism. Construct a table showing the electrophile and the benzenonium ion intermediate for each reaction.
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2. a) Construct a diagram like that given in Fig. 12.11, p. 474, in Carey, 5th Ed., except that the three possible intermediates should be those for the nitration of chlorobenzene. Your energy profiles should be consistent with the fact that halogens are weak deactivators and o/p directors.

b) Oxygen is very effective in stabilizing an adjacent positive charge by electron delocalization (below), even though oxygen is highly electronegative. Chlorine is far less effective in stabilizing adjacent positive charge, even though it also has the potential for electron delocalization (below) and is less electronegative than oxygen. 

[image: image2.wmf]
Construct a simple atomic orbital model for each of the ions involved. Inspect each of the models to find a feature that might explain why chlorine is less effective at stabilizing the charge

3. Draw an arrow to indicate the position(s) at which mononitration will occur on each of the following compounds.  For each compound, explain why the position(s) you have selected would be preferred over other possible positions.

[image: image3.wmf]
4. Show how the following conversions could be carried out in three or fewer steps.  Provide structures for each intermediate that would be isolated and indicate reagents and conditions for each step.
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5. Give convincing explanations for the following observations:
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