Instruction sheet for students.


CHM556
Experiment 4  
The Aldol Condensation Reaction:
Preparation of Benzalacetophenones (Chalcones)
For background of this experiment, refer to experiment 37, page 669 of the laboratory textbook: Introduction to Organic Laboratory Techniques, A Small Scale Approach, 3rd Edition by Engel, Kriz, Lapman and Pavia.
In this experiment, you will perform the aldol condensation reaction between a substituted benzaldehyde and a ketone in the presence of base to produce an ,-unsaturated ketone. 
You will be assigned with 3-nitrobenzaldehyde as the substituted benzaldehyde for this experiment. 

Conduct the experiment using the following experimental procedures.  
a) Weigh 0.75 g of 3-nitrobenzaldehyde and place it into a 50 ml Erlenmeyer flask.

b) Add 0.60 ml of acetophenone and 4.0 ml of 95% ethanol to the flask containing the aldehyde.
c) Swirl the flask to mix the reagents and dissolve any solids.  It may be necessary to warm the mixture gently to dissolve the solids.  The solution should be cooled to room temperature before proceeding to the next step.

d) Add 0.5 ml of NaOH solution (prepared by the lab assistant using 6.0 g of NaOH in 10 ml of water).

e) Stir the mixture until it solidifies or until the entire mixture becomes very cloudy.

f) Add 10 ml of ice water to the flask.  If a solid is present at this point, break up the solid mass by stirring with a spatula.  Cooling and scratching is necessary to initiate crystallization.

g) Transfer the mixture to a beaker with 15 ml of ice water.

h) Collect the solid by vacuum filtration on a Buchner funnel.  Wash with cold water and allow it to air dry for 30 minutes.

i) Weigh the solid and determine the crude percent yield.

j) Recrystallize 0.5 g of your solid from 20 ml of hot methanol. Cooling and scratching is necessary to initiate crystallization.  Collect the solid by vacuum filtration and dry it in the oven.

k) Weigh the dry pure product and determine the percent yield.

l) Measure the melting point and obtain a proton NMR spectrum of the product.
Your report for this experiment should include:

a) The chemical equation of this reaction. Also include the mechanism in your discussion.
b) Percentage yields of the crude and purified products.
c) Interpretation of the NMR spectrum of your pure product. Comments on the success of the reaction.
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