Test yourself aldehydes and ketones 
10 Identify the oxidation states of chromium before and after the oxidation of an aldehyde by a solution of potassium dichromate(VI).

…………………………………………………………………………………………………
11 a) Outline the reagents and conditions for converting butanal to butanoic acid.


b) What apparatus is used i) to carry out the reaction 

…………………………………………………………………………………………………
and ii) to separate the product from the reaction mixture?

…………………………………………………………………………………………………
12 Name the products of reducing butanal and butanone. Which is a primary alcohol and which a secondary alcohol?

…………………………………………………………………………………………………
13 Show that reduction of an aldehyde or ketone with LiAlH4 has the effect of adding hydrogen to the double bond.

…………………………………………………………………………………………………
14 Answer these questions about the nucleophilic addition of hydrogen cyanide by reaction of a carbonyl compound with HCN.

a) What features of the cyanide ion mean that it is a nucleophile?

…………………………………………………………………………………………………
b) What type of bond breaking takes place in each step?

…………………………………………………………………………………………………
c) Explain why there is a negative charge on the oxygen atom at the end of step 1.

…………………………………………………………………………………………………

d) Which molecule acts as an acid in step 2?

…………………………………………………………………………………………………
15 Show that the hydroxynitrile formed from ethanal and HCN is chiral.

…………………………………………………………………………………………………

…………………………………………………………………………………………………
16 Write the equation for the formation of 2-hydroxy-2-methylpropanenitrile from a ketone.

…………………………………………………………………………………………………
17 a) Write equations to show the mechanisms of the reduction of ethanal by LiAlH4. The nucleophile is the hydride ion, H-. A water molecule is involved in 
the second step of the process.

b) How can the mechanism account for the fact that LiAlH4 reduces the double bond in carbonyl compounds but not the double bond in alkenes?

…………………………………………………………………………………………………

…………………………………………………………………………………………………






