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Revision quizzes 
Anne Hodgson 

Answers to the revision questions on pp. 14 and 21. 

Lab page 
1 One mole of methyl benzoate reacts with 1 mole of nitric acid to produce 1 mole of methyl 3-
nitrobenzoate. To work out which of our two reagents is limiting, we need to calculate how many 
moles of each we had. 

Calculating from the formula (C6H5COOCH3) and taking the relative atomic masses (RAM) of carbon, 
oxygen and hydrogen to be 12, 16 and 1 respectively, the relative molecular mass of methyl benzoate 
is: 

(8 × 12) + (2 × 16) + (8 × 1) = 136 

This means that 1 mole of methyl benzoate would weigh 136 g. 

We had 4.21 g of methyl benzoate, which is equivalent to 4.21 / 136 = 0.031 moles 

If we have 3.0 cm3 of acid at 15.8 mol dm–3 then we have 3.0 / 1000 × 15.8 = 0.0474 moles 

This means that the nitric acid is in excess and the methyl benzoate is the limiting reagent. 

2 As we began with 0.031 moles of methyl benzoate, our maximum yield would be 0.031 moles 
of methyl 3-nitrobenzoate. Taking the RAM of nitrogen as 14, the relative molecular mass of methyl 3-
nitrobenzoate can be calculated as: 

(8 × 12) + (4 × 16) + (7 × 1) + 14 = 181  

The mass of 0.031 moles would be 0.031 × 181 g = 5.61 g  

3 Expressing the actual yield of product (3.68 g) as a percentage of theoretical yield (5.61 g):  

3.68 / 5.61 × 100 = 65.6% 

4 The product is likely to be largely methyl 3-nitrobenzoate, as the melting temperature (75.5–
76.8°C) is more or less in the expected range (74–76°C) but it is probably not a completely pure 
sample. 

5 The Rf value of the starting material is 2.40 / 5.00 = 0.48 

 The Rf value of the product is 1.35 / 5.00 = 0.27 
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Roses: the chemistry of our favourite flower 
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2 There are a few ways in which you could try to distinguish between β-ionone, β-damascone 
and β-damascenone. 

β-damascenone (C13H18O) has one more double bond than the other two molecules, which both have 
the molecular formula C13H20O, so β-damascenone can be distinguished by its mass spectrum, as it 
has an Mr ~190 (rather than ~192). 

β-ionone and β-damascone have identical molecular masses (though the fragmentation patterns differ 
in the mass spectrum) and the same functional groups, so it is not easy to tell them apart by simple 
tests. However, it is possible to tell them apart using proton nuclear magnetic resonance (1H NMR). 
β-ionone is a methyl ketone (terminal CH3C=O group) whereas β-damascone has a methyl group next 
to a C=C. Therefore these methyl groups would both give a 1H NMR signal of intensity 3, but with 
rather different chemical shifts (there are three other methyl groups in each molecule that would give 
peaks, one of intensity 6, one of intensity 3, in the same position in both spectra). 

The terminal CH3C=O group in β-ionone would give a positive iodoform (triiodomethane) test, i.e. on 
warming with I2/OH- it would give pale yellow crystals of CHI3, with a faint antiseptic smell. There 
would be no such reaction with β-damascone using this test. 
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3 The names of the compounds in Figure 10: 

 Alternative name IUPAC name 

a 3,5-dihydroxytoluene 5-methylbenzene-1,3-diol 

b 1,3-dimethoxy-5-hydroxybenzene 3,5-dimethoxyphenol 

c 3,5-dimethoxytoluene 1,3-dimethoxy-5-methylbenzene 

d 3-hydroxy-5-methoxytoluene 3-methoxy-5-methylphenol 

e 1-methoxy-3,5-dihydroxybenzene 5-methoxybenzene-1,3-diol 

f 1,3,5-trihydroxybenzene benzene-1,3,5-triol 

 

4 β-ionone has the greatest contribution to the overall aroma of these raspberries. 

Compound 
Concentration 
of compound 
(mg/kg) 

Odour threshold 

(mg/kg) 
Odour units 

Relative % of 
odour units 

Raspberry ketone 4.20 0.001 4200 13% 

α-ionone 1.81 0.001 1810 5.6% 

β-ionone 2.32 0.0001 23200 72% 

Geraniol 1.93 0.001 1930 6% 

Linalool 0.92 0.001 920 3% 

Phenylmethanol  
(benzyl alcohol) 

0.71 0.1 7.1 0.02% 

Cis-3-hexenol 0.47 0.1 4.7 0.01% 

3-hydroxybutanone 16.80 1 16.8 0.05% 

Ethanoic acid 135.0 100 1.35 0.004% 

Hexanoic acid 19.3 1 19.3 0.06% 
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