
b-Dicarbonyl compounds  



Compounds having two carbonyl groups separated by an 

intervening carbon atom are called b-dicarbonyl compounds, 

and these compounds are highly versatile reagents for 

organic synthesis.  
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** The pKa for such a proton is in the range 9-11, acidic enough  

   to be removed easily by an alkoxide base to form an enolate.  
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Synthesis of b-keto ester (Claisen condensation) 
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Resonance structure of the anion of a b-keto ester
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Crossed Claisen condensations  



It is an intramolecular Claisen condensation. Thecarbon  

atom and the ester group for the condensation come from the 

same molecule.  

** In general, Dieckmann condensation is useful only for 

    the preparation of five- and six-membered rings.  

Dieckmann condensation 
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Mechanism 
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Acetoacetic ester synthesis utility 
1- Preparation of mono and dialkylacetoacetic ester 
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2- Synthesis of monosubstituted methyl ketone  

                      (monosubstituted acetone)  
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                Acidification

Decarboxylation of theb-Keto acid

Synthesis of 2-heptanone:  

Specific examples 



Utility of malonic ester synthesis  

(synthesis of substituted acetic acid) 
1- Preparation of carboxylic acid (mono and dialkylacetic acid) 
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Mechanism  

C2H5O C

O

CH C

O

OC2H5

C2H5O C

O

CH C

O

OC2H5

H
OC2H5

C2H5O C

O

CH C

O

OC2H5

C2H5O C

O

CH C

O

OC2H5

....

.. ..

....

.. ..

..

+    HOC2H5

....

.. ....

Step 1  Diethyl malonate, the starting compound, forms a relatively stable enolate anion:
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Step 3 The mono- or dialkylmalonic ester can then be hydrolyzed to a mono- or dialkylmalonic acid, and substituted

 malonic acids decarboxylate readily. Decarboxylation gives a mono- or disubstituted acetic acid.
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Specific examples of the malonic ester synthesis utility 
  

1) A  malonic ester  utility in synthesis of hexanoic acid 
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2) A malonic ester utility in synthesis of 2-ethylpentanoic acid 
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3) A malonic ester utility in synthesis of 2-methyldodecanoic acid 

 


