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A I In
The C atom adjacent to a

carbonyl is called the α carbon
The next C atom is called the

β carbon

The H atoms on the α carbon

are called a hydrogens

Tydrogensard
extremely acidic
for a C H bond

H H Base I it H Base

pka 18
Fabilizedbydelocatization

Ew rge
and a

Compare

a

pKa 51




















































































































































































Another Movie Rips
Off Organic Chemistry

H HE it H2o
1Hey

Aldehyde Enolate

Is Attacked Attacks

By Enolate Aldehyde

Austin Powers Dr Evil

Two

Characters
Playedykhy
the Same

Actor

e no
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O

H

O

H

Products

Aldol Reaction

H H

O H

H

H

O

H H

H

Draw both enantiomers

H E H

EÉ H IF

É
H

Racemic


































































































































I

9

Minor Major

Estate Make a
bond

9

Add a
proton

veg c

KRE β hydroxy aldehyde
with a new C C

bond between the

aldehyde α and β
Mechanism
Acarbons


















































































































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
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Enantiomers or Diastereomers

H OH
q q

CH CHIE E A CH CHEECH H

H Chit HM
it

Ispinignglecale

P
H p't

CH CHIYGIEIA H C EEE acts

it
CMTE H Mit

Mirjana

CHCÉÉÉIEI CH CHIÉÉÉI
HMEH HM

it

Ispinignglecale

CHscIYEIEI HH R EEEEII.at
MEHHatEH

retard


















































































































Aldol Reaction 2 new chiral centers

110 H H OH

Caschet
I.IE IctI

ciycitkijelach.ci EgiiIH
H EH Enantioners HG H

Racemic



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

aldehyde

s In the

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



O

H

Products

Acid catalyzed dehydration

HO H

Aldol product tautomerization

O

H

H H

O

H H

End

H É H H Estimated

Hetty of I H EH

it

Hsc
e Gj
it it It












































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
re

us
ELLE's




































































































































CHzCH2E H

1
40
catalytic

H

H on EE
titi I.IE c

YIFEHH OH
CHzcascitki.fi c acascitilieeE n

Racemic
H CH Racemic 1yd

2 Pat
Hee soy etc

I
E

4 7
HSCHEÉq H H

kg H
z

IIHNeed to draw both
z








































































































































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

iifIiii

4 stereoisomers

4 Different 12 Products

i

Idea By understanding the reaction

we can make this process productive

h d Id



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
ney.tt

Eit casEica a t

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

E I
Another aldehyde that
does NOT have any
α hydrogens




