ORGANIC CHEMISTRY
CH 399,  Spring, 2003

WORKSHOP 4

Carboxylic Acids and Carboxyl Derivatives
1.
The mechanism for acid-catalyzed hydrolysis of an ester is the exact reverse of that for acid-catalyzed direct esterification. With that in mind, give the mechanism for hydrolysis of isopropyl benzoate labeled as shown below with oxygen-18 (*O=18O).  The mechanism should be consistent with the labeling results shown. 
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2.
Esters can also be hydrolyzed with base. The basic hydrolysis of the labeled isopropyl benzoate is shown below. Give a mechanism for this process consistent with the labeling results.
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3.
a) A reaction known as the Claisen condensation of esters is illustrated below. Its mechanism bears some similarity to that of the aldol condensation, and actually starts out exactly like an aldol. Propose a mechanism for the reaction, ignoring for the moment the function of the acidification step.    

b) The reaction actually requires a full equivalent of ethoxide ion, and the product as shown is not obtained until after acidification. Suggest a reason why the process requires a full equivalent of ethoxide followed by acidification.
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4.        Each of the following reactions involves nucleophilic substitution at an acyl carbon (carbonyl of a carboxylic acid or derivative) by way of a tetrahedral intermediate analogous to those of the ester hydrolyses on the previous page. Write mechanisms for these reactions taking note of the fact that some don’t require a catalyst. Construct a table showing the electrophile and the nucleophile in the key bond-forming step and the corresponding tetrahedral intermediate for each reaction.
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