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Objective
Choose carbon-building routes and purification methods. All questions and marking
guidance are original.

1 Key knowledge and worked examples
Make RMgX from a halogenoalkane and Mg in dry ether. Carbonyl addition is fol-
lowed by separate acidic work-up. Methanal gives a primary alcohol, another aldehyde
a secondary alcohol, and a ketone a tertiary alcohol. CO2 gives a carboxylic acid after
work-up.

Worked method
Ethylmagnesium bromide plus ethanal then acid gives butan-2-ol. The two-carbon
ethyl fragment bonds to the two-carbon aldehyde fragment. Water added early de-
stroys the Grignard reagent, forming ethane. For aspirin, 1.38 g salicylic acid / 138 g
mol−1 = 0.0100 mol; theoretical aspirin = 0.0100 × 180 = 1.80 g. Purification losses
reduce recovery; wet crystals can falsely raise yield.

2 Practice
2.1 State how ethylmagnesium bromide is made and why the solvent must be dry. [2]
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2.2 Identify the product after propylmagnesium bromide reacts with CO2 then acid.
Count carbon atoms. [2]

2.3 Select the carbonyl reagent that gives propan-2-ol with methylmagnesium bromide
then acid. [2]

3 Exam-style questions
3.1 Plan four organic conversions from bromoethane to butan-2-one using ethanol, ethanal
and butan-2-ol as intermediates. Give conditions for every arrow. [4]

3.2 Salicylic acid, 2.76 g at M = 138 g mol−1, is limiting in aspirin synthesis. Aspirin
M = 180 g mol−1, ratio 1:1, dry product 2.52 g. Find theoretical mass and percentage
yield. Explain why wet product could mislead. [4]
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3.3 An organic liquid contains acidic impurities and water. Explain carbonate washing
and drying; identify one safety control in extraction and one reason the organic layer may
be lower. [4]
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