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Aldol Reaction Considerations

1 When HE is used as the base

equilibrium of the first step
favors the aldehyde

H I H H 4 H A

pka 15.7

pKa 18 20
weakerbasew There will

This side
favored at

be excess

aldehyde for
the enolate

equilibrium to react with

2 Because there is H present
at the beginning and end of
the reaction there is little

driving force motive for the
aldol reaction the aldol
reaction is reversible





































































3Thealdolreactionfavorab.iefor aldehydes
but NOT for ketones

4 The reaction can make two
new chiral centers
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The dehydration
product is
conjugated and
therefore stable

The dehydration
product can be
used in a Michael
reaction





































































When you run a mixed aldol
reaction you generally get
far too many reaction

products to be useful

Example
a

2 stereoisomers

a 4 stereoisomers

12H 15 III't stereoisomers

4 stereoisomers

4 Different 12 Products

K
deg By understanding the reaction

we can make this process productive





































































Strategic Workaround Use
an aldehyde with
no α hydrogens and
a ketone
The aldehyde cannot
make an enolate
while the ketone can

but that enolate can

only make a stable

product with the

aldehyde
neg

it at it HE
No a hydrogens f Not chival
so no enolate
can be made

E if
It Another aldehyde that

does NOT have any
α hydrogens
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Draw both enantiomers

O
CH3

O

H
H

H

O CH3

No chiral centers in this case

Final Products

2) Mild
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and adds a mild acid)

OH

H

H

 

H E CH

at

i
It's it O nigha at

495yd at

o

H 495,4 CH

H E CH H E H

É É II c
É's És.si io at

H



































































Aldol with
Esters

Take a

Prat

the R group
the

be p't
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CH
Break a

bond
a I p

FEE
Take a

proton
away

Neg

A

This is a much more stable anion

compared to OCH providing a

strongdriving force motive for
the Claisen condensation reaction





































































KRE A p keto ester with a new

C C bond between the
α and β carbons

Before we add acid the last

step drives the reaction
because we make a relatively
stable anion

Note The ECH is consumed during
the reaction NOT catalytic in

base like the aldol reaction

Balanced Equation for the Overall Process

2 CH E OCH NaOH HCl CH ECHIE OCH

go.AEI
This is the balanced equation
that is explained by the mechanism


