










https://www.youtube.com/watch?v=iKLXEAPjwAw&t=10s
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Aldol Reaction Considerations

1 When HE is used as the base

equilibrium of the first step
favors the aldehyde

H EH He H o.tt
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 HO present
at the beginning and end of
the reaction there is little
driving force motive for the
aldol reaction the aldol
reaction is reversible


















































































































3Thealdolreactionisfavorable for aldehydes
but NOT for ketones

4 The reaction can make two
new chiral centers

































































































































































































































































Enantiomers or Diastereomers

H OH
q q
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Aldol Reaction 2 new chiral centers

CHSCHEH
E

checkftp.E

CHzCH2 jceIhcHzchatijcEIH

Racemic



In mild acid with some heating
the aldol product will dehydrate
to
give an a p unsaturated

aldehyde

HER

Note The following mechanism is NOT

the simplest you might think of
but it is the one with the

lowest energy intermediates
no carbocations etc so this

is the correct mechanism
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CHzCH2E H
40
catalytic

H

u

II DchscitY.ci eI nchschztiE c

nH38IIRacente 1FEB

chsciTEIEE aca.ci jiEf
1 EH Racemic 4,9111
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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 4 stereoisomers

ae

iifIiiii

4 stereoisomers

00

Kefdea

W d






































































































































Strategic Workaround Use
an aldehyde with
no α hydrogens and
a ketone

ney.EE

HE
it

casilicity Tanya t

No a hydrogens f Not chival
so no enolate
cannonade

I



 




































































































































Initial Products

Claisen Condensation

O
CH3
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H
H

H

O CH3

Draw both enantiomers

O
CH3

O

H
H

H

O CH3

No chiral centers in this case

Final Products

2) Mild

(Chemist opens flask 
and adds a mild acid)

OH

H
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H E CH
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H E CH H E H

É É II c
É's És.si io at

H






































































































































Bastardo

ammunamm stablish

mammasanas naming



KRE

Before we add acid the last

step drives the reaction
because we make a relatively
stable anion

Balanced Equation for the Overall Process

2 CH E och Nooch HCl
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Chemist adds
acid and heat

Add a

proton

Break a

bond
a

KRE αβ unsaturatedTake a
aldehyde the CFC

Patta is where the new ct

bond is located

i cH
Hs tE

z
Not much of the Z

THIS IS UNIQUE product is formed because
To this EXAMPLE

stte strife In
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us
ELLE's



Initial Products

Claisen Condensation
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Aldol with
Esters

Take a

5 Pity

the r group
the

base must match the
ester Make a

bond

Mechanism B

CH
Break a

bond
a E p

FEET

5kt
this

drives

the
reaction

away
Ney

a

This is a much more stable anion

compared to ocH3 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

Balanced Equation for the Overall Process

2 CH E och Nooch HCl CH ECHIE OCH
ZHOCH

Knacle
This is the balanced equation
that is explained by the mechanism



With the balanced equation in

hand we can set up a reaction

properly in the lab because
we know how much of each
reactant is needed For
this we use the notation of

equivalents

CH E och Nooch He CH E CHIE OCH

HOCH

NaCl



Example of using equivalents

1 NaOCH
equivalents

CH d och CH E CHIE OCH
2 H30
mild
equivalents
of HCl



The Dieckmann Condensation

Using a Claisen to make a

ring
Erika
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Na If
an
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Acetoester Synthesis

on4

Acetoester
equivalent

2 XBr




