A-LEVEL CHEMISTRY
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Name of R: ……………………………………………………………………………….

Name of mechanism: ……………………………………………………………….
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Name of mechanism: ………………………………………………………

Structure of S:




Reagents: …………………………………………………………………………..

Type of reaction: ………………………………………………………………
(4 marks)
(Total 11 marks)


	7.
	



		(Total 4 marks)


	8.
	[image: ]
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image7.png
(c) On the axes above, sketch a curve to show how the results will change if the
experiment leading (o curve A is repeated in the presence of a catalyst containing
Fe?*(aq) ions. Label this curve Y.

(2 marks)




image8.png
Name the type of stereoisomerism shown by 2-chloropropanoic acid. State how you
could distinguish between separate samples of its stereoisomers.

Type of stereoisomerism ..

How 1o distinguish between stereoisomers.

(3 marks)





image9.png
Outline the mechanism for the addition-elimination reaction between ammonia and an
acyl chloride. Name the organic product formed in the reaction you have given.





image10.png
Amines can be made by the reaction between a haloalkane and ammonia. Explain
why, in an excess of ammonia, a primary amine is the major organic product.





image11.png
Boiling point data for three hydrides are given in the table below.

Hydride My Boiling point/K
Methane 16 911

Ammonia 17 240
Water 18 373

Explain why these three hydrides have very different boiling points.






image12.png
The technician has a sample of another unknown compound which he suspects might be
ethanamide. An amide reacts on warming with sodium hydroxide solution as shown in the
equation below.

RCONH; + NaOH — RCOONa + NH:

Use this information to describe a simple test you could use to show the presence of the amide
group in the unknown compound, and explain how you would show that the test was positive.

Test

(1 mark)
Observation

(1 mark)
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(2) Amide R, CH3CH,CONHCH, can be formed by the reaction of CHsCH,COCI with
CHiNH,,

(i) Name amide R. Name and outline a mechanism for the reaction of
CH3CH,COCI with CH;NH; to form R.
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(i) R can also be formed by the reaction of an acid anhydride with CH;NH,
Draw the structure of this acid anhydride.
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(b) Consider the following reaction sequence.

OH
Reaction 1 Reaction 2 |
CHCHO s T H,C—C—CHNH,
HCN I

Name the mechanism for Reaction 1 and deduce the structure of compound S.

Give the reagents and name the type of reaction occurring in Reaction 2.
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The following compounds can be distinguished by observing what happens in test-tube
reactions.
Suggest a suitable reagent that could be added separately o cach compound.

Describe what you would observe in each case. Write an equation or equations where
required.
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CH3COOH(aq) and CH3COCH3(aq)

Reagent

Observation with CH;COOH(aq)..

Observation with CH;COCH(ag) ...

Equation either with CH;COOH(aq) or with CH;COCH3(aq)

(4 marks)
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(a) Anacylium ion has the structure R-C=0 where R is any alkyl group.

In the conversion of benzene into phenylethanone, CsHsCOCH;, an acylium ion CH;CO
reacts with a benzene molecule

Write an equation to show the formation of this acylium ion from ethanoyl chloride
and one other substance.
Name and outline the mechanism of the reaction of this

ylium ion with benzenc
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(b)  Phenylethanone, CgHsCOCHS, reacts with HCN according to the equation below.

?H
CAHiCOCHs + HON  —=  CiHls—C—CHa

CN
Name and outline the mechanism of this reaction.

“The product formed exists as a racemic mixture. State the meaning of the term
racemic mixture and explain why such a mixture is formed in this reaction.
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alanine is shown below.

(a) The structure of the amino

‘CHK
H;N—C—COOH

|
H

(i) Draw the structure of the zwitterion formed by alanine.
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(ii) Draw the structure of the organic product formed in
when it reacts with:

CH30H in the presence of a small amount of concentrated sulphuric acid

NayCOy
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CH;Clin a 1:1 mole ratio

(4 marks)
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(b)  The amino acid lysine is shown below.
NH,
HN —(CHZ)A—(‘S— COOH
b

Draw the structure of the lysine species present in a solution at low pH.

(1 mark)
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(¢) The amino acid proline is shown below.

Draw the structure of the dipeptide formed from two proline molecules.

(1 mark)
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Draw a diagram to show the apparatus you would use to filter a mixture under reduced
pressure.
You are not required to show the pump that is used to reduce the pressure.

(2 marks)
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(a) The hydrocarbon M has the structure shown below.
CHiCHy—C—CHy
CH;

(i) Name hydrocarbon M.

(i) Draw the repeating unit of the polymer which can be formed from M. State the
type of polymerisation oceurring in this reaction.

Repeating unit

Type of polymerisation
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Draw a structural isomer of M which shows geometrical isomerism.
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The passage which follows is an extract from the laboratory preparation of ethanoic acid.
Read the passage and answer the question which follow.

Dissolve potassium dichromate(V1) in dilute sulphuric acid and cool the solution
produced. Add aqueous ethanol (boiling point 78 °C) to the mixture, slowly with
gentle swirling. When all of the aqueous ethanol has been added, bring the mixture
gently to the boil and reflux the mixture for 15 minutes.

Transfer the mixture to a pear-shaped flask and set up the apparatus as shown in the
diagram below. Heat the mixture and collect the aqueous ethanoic acid (boiling point
118 °C) in the receiver.
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(b) Draw the repeating unit of the polymer formed by the reaction between butanedioic
acid and hexane-1,6-diamine. State the type of polymerisation occurring in this reaction
and give a name for the linkage between the monomer units in this polymer.

Repeating unit

Type of polymerisation

Name of linkage

(4 marks)
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Methanol is a possible alternative to hydrocarbons as a liquid fuel.

(2) Calculate the mass of methanol that should be burned in order to raise the temperature
of 1.00kg of water from 20.0°C to 100°C. The enthalpy of combustion of methanol
has the value of ~715kJmol ™"

Assume that 50% of the heat obtained from burning the methanol is lost to the
surroundings and that the specific heat capacity of water is 4.18JK ' g
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(b) Methanol can be produced by using a reversible reaction between carbon monoxide
and hydrogen.

2Hy(g) + CO(g) == CH30H()
When 2.00 mol of hydrogen and 1.00mol of carbon monoxide are mixed and heated to

a high temperature in a container of volume 1.50dm”, the equilibrium yield of
‘methanol is 0.80 mol.

Calculate a value for the equilibrium constant, K., for this reaction at this temperature
and give its units.
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(¢) The ester, methyl ethanoate (CH3COOCHS), can be distinguished from its isomer,
ethyl methanoate (HCOOCH,CH), by proton n.m.. spectroscopy. For each of these
isomers indicate the number of peaks and the splitting, if any, of each peak in the
proton n.m.f. spectrum.
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H H
Reaction 1 a | b Reaction 2 |
CiHy ——> CH;—C—CH;—CH; ————> CH;—C—CH,—CHs
HBr | NH;3 |
Br NH2
E F G

(@) (i) Name the mechanism for Reaction 1.

(if) Compound F is the only product formed in Reaction 1. Deduce the structure of
compound E.

(2 marks)
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(b) Name and outline a mechanism for Reaction 2.

Name of mechanism

Mechanism

(5 marks)
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() Compound G is a primary amine with molecular formula C4Hy N
In Reaction 2, the percentage conversion of F into G is 53.4%

(i) Calculate the mass of G formed in Reaction 2 from 10.0g of F.
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(i) Suggest a reason, other than experimental technique, for the relatively low
percentage conversion of F into G in Reaction 2.

“ markn‘j
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(d) Predict the total number of peaks in the proton n.m.r. spectrum of F. State the splitting
pattern of the peak for the protons labelled a and the splitting pattern of the peak for
the protons labelled b.

Total number of peaks

Splitting pattern of the peak for the protons labelled a

Splitting pattern of the peak for the protons labelled b

(3 marks)
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(¢) Draw the structure of the following isomers of G.

(i) The isomer which is a primary amine and has two peaks in its proton n.m..
spectrum.

(ii) ‘The isomer which is a secondary amine and has four peaks in its proton n.m..
spectrum.
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(a) Define the term refluex and explain the purpose of refluxing the mixture in this reaction

Reflux

Purpose.

(2 marks)
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(iii) The isomer which is a tertiary amine.

(3 marks)
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(b)(@) Explain why the distillate consists of a mixture of ethanoic acid and water.

(i) State an additional picce of apparatus which could be included to improve the
separation during distillation.

(2 marks)
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Todide ions are oxidised to iodine by peroxodisulphate ions, S0 . The reaction can be
catalysed by Fe*(aq) ions and by Fe**(aq) ions.

In an experiment to investigate the uncatalysed reaction, the concentration of iodine was
determined at different times. Curve A shown below was obtained.

‘The experiment was repeated using half the original concentration of odide ions but keeping
other conditions the same. Curve B was obtained.

Concentration
of iodine
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(a) Use these curves and the dotted lines to deduce the order of the reaction with respect to
fodide fons. Explain how you deduced the order.

Order

Explanation ..

(2 marks)
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(b) On the axes above, sketch a curve to show how the results will change if the
experiment leading to curve B is repeated under the same conditions of concentration
but at a lower temperature. Label this curve X.
(2 marks)




