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23.0: CHAPTER OBJECTIVES

The importance of carbonyl condensation reactions to synthetic organic chemistry arises from the large number of combinations of carbonyl
compounds that can be used in such reactions. Aldehydes or ketones can be used in a simple aldol condensation to produce S-hydroxy
aldehydes, B-hydroxy ketones, or their dehydration products. Mixtures of aldehydes, ketones, or both, can be used in a mixed aldol
condensation. Internal aldol condensations can occur in compounds containing two suitable carbonyl groups. Aldol-like condensations can
be brought about between aldehydes and a variety of compounds containing acidic alpha-hydrogen atoms, including diethyl malonate,
acetic anhydride, nitriles and nitro compounds. Esters can be used in Claisen condensations and 1,6- and 1,7-diesters can give rise to
internal condensations, called Dieckmann cyclizations. Related reactions include the Michael reaction, in which an a,-unsaturated carbonyl
compound is reacted with an enolate anion; and the Stork enamine reaction, where an enamine adds to an a,3-unsaturated ketone.

The chapter concludes with a look at how condensation reactions can be used in the synthesis of complex ring-containing organic
compounds, and at the role played by carbonyl condensation reactions in biological systems.
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