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Step 3. Add more acid and cook it a bit
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Formation of this anion is
the driving force for the reaction 
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Predict
A preferred
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C both equal
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Thermodynamic hole
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OO
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OO

O

O O

A B
O OO

O
O O

O
O

No acidic hydrogen at alpha position.
Th  i  d i i  f  i  t t

Add a methyl

The main driving force is not present.
Go back to where you came from.

O

OO
O

O
O

OO

Claisen

O

Claisen
Condensation

O H A

O
CH3

OH

B

O1. Na

2. H3O

B

Which of the two indicated hydrogen
atoms is the most acidic?
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Predict
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ethyl acetoacetate

O O
2

Acetoacetic Ester Synthesis

OEt
O O O O O O

O

H
O O

Good Carbon based Nucleophile

Br

O O O O OO

O

O

OH
1. NaOH

2. H+

O

- CO2

ethyl acetoacetate

OSynthetic Equivalents

H3C CH3

O

LDA

Synthetic Equivalents

Acetoacetic Ester Synthesis

OEt
O O O O

LDA

O Li
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H
O H3C CH2
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O O O O O
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O

O

OH
1. NaOH

2. H+

O
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OEt
O O

Br

1 NaOH h t

Predict Product
OEt

O

1. NaOH

2. H+

heat

We could stop here
O

O

O R-X O
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2. H+
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2. H+
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OO

O
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2 H+

O

O

O

A                          B                          
heat

2. H
3.

- EtOH
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- CO2

O NaOEt O O

2

ethyl acetoacetate
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2

Acetoacetic Ester Synthesis add base
A General Method for making
substituted acetones.

enolate
alkylatealkylate

O O

O

O

R1

E OH

O

R1

1. OH-

2. H+

3. heat

R1
-EtOH
-CO2

add base

R2

-EtOH

1. OH-

2. H+

3. heat

enolate
O O

R

O

R

-CO2

R2R1 alkylate



O O
diethyl malonate

Malonic Acid Synthesis add base
OO

A General Method for making
substituted acetic acids.

enolate
alkylate

O

R1

2 E OH
HO

O

R1
HO

alkylate
O O

OO

1. OH-

2. H+

3. heat

-2 EtOH
-CO2

R2

-2 EtOH

R1

add base
1. OH-

2. H+

3. heat
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O O

R

O

R
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R2R1 alkylate

O O O O
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O O O O
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H
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O
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O
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O
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Acetoacetic Ester Synthesis
A General Method for makingA General Method for making
substituted acetones.

O OO O Alkylate once O

R1

O

R2

R1

O O

O

or
Alkylate once

or twice
R2

Malonic Acid Synthesis
 G l h d f  kA General Method for making

substituted acetic acids.
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Alkylate once

 i

O

R1
HO
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R1
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OO or twice R2
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H
Propose a Malonic Acid Synthesis

O O

O
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O

What alkylating reagents would you use?

A                                           B  
Br

+ Br+Br Br

C                                           D  

Br

+ BrBr
+Br Br Br+Br Br

O

P   h i  i  d ’  h iPropose a synthesis using today’s chemistry
In addition to standard acids and bases what
two reagents would you need?two reagents would you need?
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Propose a synthesis

A. Acetoacetic Ester Synthesis

B.  Malonic Acid Synthesis
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NaOEt
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Propose a synthesis
O

O

O

O

alkylate

O O
1. NaOEtO O

1. OH
2. H
3. heat

O O
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2. alkylateO O
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Br Br

Br

Br Br

Br
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