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A level Chemistry B
Nucleophilic reactions between carbonyl compounds and hydrogen cyanide
Task 1 Nomenclature
For the following molecules, give their systematic names.
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Task 2 Mechanism
1) Name this organic molecule: 

[image: image4.png]



In this diagram we have the slightly positive carbon atom, made so by the electron withdrawing Oxygen. We also have the cyanide ion, which has a lone pair of electrons and a full negative charge.

On the diagram show how the cyanide ion attacks the carbon. Remember – a curly arrow shows the movement of a pair of electrons. The hydrogen cyanide ion is known as a nucleophile – a negatively charged ion which is attracted to a positive site in another substance.

Also remember that if any atoms have more than their normal number of bonds due to bonds being formed they may break other bonds. This can result in some atoms temporarily gaining an electron and so a full negative charge. Show this on the diagram also.
2) This is the result of that reaction.
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Note that the oxygen has gained a full negative charge due to the carbon breaking one bond with it. 

Cyanide ions can come from hydrogen cyanide, which will also be present in the reaction.
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On the diagram show the mechanism. 

Be aware of the charges involved. The nitrogen in the cyanide ion is electron withdrawing, and so the carbon and hydrogen will have a slight positive charge. Also remember that if any bonds are formed some may also be broken, which can be shown by curly arrows as well.

3) This is the final product.
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A compound with a –CN group is referred to as a Nitrile. For example, a compound with the formula CH3CH2CN would be called propanenitrile. Any –OH side chains can have the prefix hydroxy. Name the compound.

Task 3 Reviewing a mechanism

Below is a mechanism for the reaction between a cyanide ion and a ketone. The mechanism has 6 errors in it. Circle the errors.
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Task 4 Questions
For the questions below draw out the mechanism of the reaction with hydrogen cyanide in full. Make sure you also name the end product.

1) Butanal

2) Pentan-2-one

3) 2-methyl Hexan-5-one

4) 3-methyl, 4- Ethyl Octanal




































