

Title:

Aldol Condensation Reactions

Aim:

There are two parts to this experiment, the first is the synthesis of dibenzalaceton and the second the synthesis of benzalacetophenone.

Intro:

The synthesis of dibenzalaceton is brought about by:

The synthesis of benzalacetone is brought about by:

Procedure:

Part (a)
To benzaldehyde (2.88g), acetone (1 ml) was added. Half this mixture was added to a mixture of bench NaOH (40 ml) and ethanol (30 ml). This was left for 15 minutes whereupon the rest of the acetone mixture was added. It was swirled and left for another 30 minutes until a yellow precipitation occurred. The product was then collected by suction and washed with water. The dibenzalacetone was then recrystallised in ethanol and its melting point determined.

Results:
Part (a)

Total dibenzalacetone 


=
1.51 g

Total taken for recrystallisation

=
0.16 g

Mass after recrystallisation


=
0.071 g

Melting point obtained


=
202 ( C

Molecular Weight of dibenzalacetone
=
234 g

Theoretical Yield



=
3.187 g

Percentage Yield = (1.51) / (3.187 )  * 100
=  
47.4 %

Procedure:

Part (b)

An appropriate amount of acetophenone was calculated to be 3.14 ml and this amount was collected and added to 2.88 g of benzaldehyde and the same procedure was applied as before. However, this time, after the second addition, the reaction mixture was left in ice for 30 minutes and the crystals sucked dry.

Results:
Part (b)
Mass of benzalacetophenone    

=     
4.4 g

Total taken for recrystallisation  

=
0.4 g




Mass after recrystallisation


=
0.1 g

Melting point




=
55 ( C

Molecular weight of benzalacetophenone
=
209 g

Theoretical Yield



=
5.7g


Percentage Yield  =  (4.4) / ( 5.7)   * 100
=
70.2 %

Conclusion
The experiments worked quite well and the meeting points obtained ensured or at least indicated the compounds prepared were relatively pure.

Questions
(ii) This synthesis is a Friedel – Crofts Acylation reaction. In this type of reaction, an acyl          

group is introduced onto the ring when an aromatic compound reacts with carboxylic                                               acid chloride, RCOCL in the presence AlCl3. Acetophenone is formed in the reaction at benzene with acetyl chloride – it is an example of an electrophilic aromatic substitution:

(iii) When hexan – 2, 5 – diene is treated with NaOH and ethanol, 3-methyl-2

        cyclopentenone is formed:

        This is due to the intermolecular reactions forming cyclic products when dicarbonyl     

        Compounds are reacted with base.       
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