
CHM2123 Quiz #6: Reactions of Aldehydes and Ketones Under Basic Conditions

Assigned November 1st , 2012                                                                                                                   Due Monday, November 5th by 4pm

Name:


Student #:  
Name of Demonstrator:   Julie Delcorde
1.
Both of the reactions studied in this experiment rely on the formation of an enolate anion via base catalysis, whereby the enolate can react as a nucleophile.  

a) Place the following compounds in order of decreasing enolate stability, and justify your answer. (2 points) 
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Ketone>Ester>Carboxylic acid 
Deprotonating the most acidic proton leads to the most stable enolate. Ketone’s pKa is around 20 and thus will be the most stable. The ester’s pKa is around 25 and this will be less stable than the ketone. Last but not least, the hydroxyl group on carboxylic acid will undergo acid base reaction that competes with enolate formation, and at the same time its resonance hybrid is going to have an overall charge of -2, which will make it the least stable enolate. 
b) Characterization of carbonyl compounds prone to formation of enolates by 1H NMR can produce interesting results.  The 1H NMR spectrum of the following molecule indicates that the protons of carbons a and b give one single signal.  Explain this observation. (1 point)
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The compound can resonate between the two forms seen above, and because of this, carbons a and b will give one signal on an H NMR spectrum; as the compound is symmetrical and their protons are equally deshielded. 
2.
Provide the starting materials for the following Aldol condensation reaction. (2 points)
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3.
Robert Nadon, one of our technicians in undergrad chem lab, found two jugs of reagents containing acetophenone and benzaldehyde on the shelf for exp. 6, but the labels have peeled off.  Using your knowledge of enolate chemistry, briefly describe a single chemical test (with a chemical equation) to help Bob identify which bottle is which without the use of spectroscopy or chromatography. (2 points)

In order to distinguish between acetophenone and benzaldehyde, perform an adol self condensation reaction using sodium hydroxide. The acetophenone self condenses very slowly where as benzaldehyde cannot self –condense because it doesn’t have any alpha protons.  
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2C8H8O + NaOH 
     C16H14O + H2O
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Benzaldehyde

2C7H6O + NaOH 
       2C7H6O 
4.
The haloform reaction is executed in this experiment to synthesize benzoic acid from a methyl ketone, acetophenone. Provide an explanation for the following steps in the procedure.

a)
Why is acetone added at the end of the reaction? Explain with a balanced chemical equation. (2 points)


CH3COCH3 + 3NaOCl 
[image: image3.emf] CHCl3 + 2NaOH + Na(CH3COO)

Acetone + Sodium Hypochlorite 
[image: image4.emf] Chloroform + Sodium hydroxide + Sodium Acetate
b)
Why do you add HCl in step 5? (1 point)

The hydrochloric acid is added to reprotonate the carboxylate. 
   Ester		Ketone	        Carboxylic acid
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