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Enols & enolates: formation, structure, reactivity
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Knoevenagel condensations
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Robinson annulation
* Michael addition + aldol condensation
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Hajos-Parrish ketone

* both ketones can be prepared non-racemic by proline-catalyzed Robinson annulation
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Claisen condensation
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Dieckmann condensation

* intramolecular version of Claisen condensation
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Thorpe reaction

» enolates” of nitriles
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Mannich reaction « frequently used in assembly of cyclic N-containing systems
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Mannich reaction is frequently used in assembly of cyclic N-containing systems  “biomimetic approach”
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R = CO,allyl
Org. Lett. 2000, 2, 993.
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Strecker reaction

« synthesis of amino acids
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Aldol reaction: 2 new stereogenic centers can be created
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* stereochemistry of products depends on the configuration of the starting enolates

14



15

GEOMETRY OF ENOLATES - IRELAND MODEL
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GEOMETRY OF ENOLATES - EFFECT OF BASE

R1)-k/wle
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LiN(SiEt,), 99 : 1 9 : 4
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* Sodium enolate : 0 Jl\l/

enolates often form clusters
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SELECTIVE FORMATION OF E OR Z ENOL BORINATES
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R,BCI with large alkyls (e.g. cyclohexyl) + small base (Et;N) -> E enolates
R,BOTf with small alkyls (e.g. n-butyl) + large base (DIPEA) -> Z enolates



Aldol reaction: 2 new stereogenic centers can be created
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« sterochemistry of products depends on the configuration of the starting enolates

« stereochemistry can also depend on R3
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Nucleophilic attack on C=0
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racemic mixture
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Aldol reaction: 2 new stereogenic centers can be created
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Aldol reaction: 2 new stereogenic centers can be created

R2is not H, R3chiral
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Aldol reaction: asymmetric induction
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R; contains stereogenic center: typically, conditions can be adjusted so that the syn- or anti- product is predominant
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