
H

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

































































































































































































































































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

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



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

mom

Emma Barson

Emmham




































































































































CHzCH2E H
40
catalytic

H

u

II DchscitY.ci eI nchschztiE c

nH38IIRacente 1FEB

chsciTEIEE aca.ci jiEf
1 EH Racemic 4,9111

1
42GHz

SHE
É H H E E H

Z Hz
Need to draw both








































































































































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

O

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

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






































































































































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



 


























































































































































































































































































































































































H3C

O

Products

Grignard Reagent Reacting with an Aldehyde or Ketone

H

H3C

CH2

MgBr

+

2)               / H2O

H H

O
1) CH3CH2MgBr

2) HCl / H2O

H3C H

O
1) CH3CH2MgBr

2) HCl / H2O

H3C CH3

O
1) CH3CH2MgBr

2) HCl / H2O

1) CH3CH2MgBr

2) HCl / H2O
CO O

Key Recognition Element (KRE):

Tetrahedral Intermediate

ClH

 


































































































































e so
Make a É 1

1ˢᵗ
bond

so fat
so she Ee vf Add a proton

Mechanism A

OH group attached caliiihiitsCEsfltee.a
the same C atom
as a new C C bond 1

Racemic
man

ET

CH
CHICHI H 1 alcohol

ca I chs ÉÉÉ ic.cati.Ngynqc
CH2CH3Racemic bond

3
a alcohol

a Eki c carboxyl

Eren iii I
acid



H

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


































































































































2 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




































































































































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


































































































































Chemists

Add a

proton

Break a

bond
a

KRE α β unsaturatedTake a
aldehyde the CFC

Patta is where the new ct

bond is located

Hy cHβ α HY
E t

z
Not much of the Z
product is formed because

s SEE
amE

it c It

usYIDEI.EED




































































































































Products

Grignard Reacting with Esters

Chemist Opens Flask

2)

O

O

MgBr

MgBr

H

O

H

H

Racemic

p
most

a
CH

H H

Mg
Salts














































r E or.FI rsr Er Its
k

p
Make a
bond 6,0

StrongnucleophileThgisy Br
d

mi

Add a
5 proton

Finish

KRE An alcohol

with 2 identical
new groups

attached

via new C C bonds

Nionts
The overall reaction mechanism is
Mechanism B followed by Mechanism A

Same as the next reaction



Initial Products

Claisen Condensation

O
CH3

O

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

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

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

A

Na If
an

1



1

If

1
2 H H If

Products

Overall Process

1 NaOEt
no Von

Tp Ld racemic



C
C

C
C

C

O

O H

H

H

H

H H

C

H H H H

O

H1
2345

6

O H

O H

Predominant Aldol Product

Dehydration

Heat

Final Dehydrated Aldol Product

Heat

Heat

HEH
Racemic

It E ita

IIE
Racemic

Racemic

É sit EI Éammo man



wise visit
WRH racemic

T.IE iniie

EIVon Éfeet
2 H 0
mild



sina.LA

ftp.t.la
1 8H

WE need
2 H
heat Eat A

wife I



 



   

so



Acetoester Synthesis

on4

Acetoester
equivalent

2 XBr




