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QUESTION ONE

(a)

Complete the table below to indicate the [UPAC name, functional group, and/or the structural
formula for organic compounds that contain only four carbon atoms. The first row has been

completed for you.

Functional Structural formula IUPAC (systematic)
group name
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(b)

Complete the following reaction scheme by drawing the structural formulae of both organic

3

compounds A and B, as well as the major and minor products C and D.

Identify both reagents 1 and 2, and indicate the type of reaction occurring at each step.

Type of reaction: QQAQ CH On

CH,—C—CH,
g
Propanone
[R——
e
pc- g O
oo oM W

Type of reaction: ﬁ‘ p‘m{(\@hﬁgqﬂghﬂ[ﬂw l Reagent 2: COWNC HQSO\{
B.

Type of reaction: () {C’h '{_IU\”\
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Reagent 3: HCI
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Some organic compounds can exist as enantiomers (optical isomers).

An example is a secondary alcohol with the molecular formula C,H,OH.

)

Draw the enantiomers of C 4H90H in the box below.

Ha
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1) C
HeC)' T~
CHs
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(ii) Explain what is meant by the term enantiomers (optical isomers).
In your answer, you should:

. identify the structural requirement for a molecule, such as C 4HyOH, to exist as
enantiomers

explain how enantiomers can be distinguished from each other.
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This page has been deliberately left blank.
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QUESTION TWO
(a)

Compound P and compound Q are straight-chain constitutional (structural) isomers with the
molecular formula C;H ,0. Compound P can form optical isomers, whereas compound Q

cannot.

When reacted with concentrated sulfuric acid, compound P forms two
R and S; compound Q forms only one product, compound S.

When compound Q is reacted with Reagent 1, it forms a chloroalkane,

Compound T reacts with concentrated NH, to form compound U.

Compound Q can also be oxidised to form compound V, which will turn moist blue litmus

paper red.

Compound V can a reacted with compound Q and Reagent 2, t0

liquid, com dw.

products, compounds

compound T.

a sweet-smelling

UsgAhe information above to identify compounds P to W, and reagents 1 and 2. M
ace for planning/working is provided in the box below.
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Complete the following tables using the information found on the previous page.
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(b) (1) Adding an acidified potassium dichromate solution to propan-1-ol can produce either
propanal or propanoic acid.

Explain the laboratory procedure used to convert propan-1-ol to prepanal.

In your answer, you should:

outline the procedure for the conversion, and describe any colour changes linked
to the species involved

state the type of reaction occurring

explain how the chdure ensures only propanal is collected.
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(it) Explain how Benedict’s solution can be used to distinguish between propanone and
propanal.

In your answer, you should include:

- &
%Q

any observations made linked to the organic compounds involved §§§
the type of reaction occurring ??\v \\Q‘
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QUESTION THREE

Peptides are molecules that form when amino acids combine.

The following structures show the amino acids cysteine and serine.

H H
HN— C:)—COOH H2N—(:3—COOH
CIJH2 (|3H2
SH OH
cysteine serine

(@ (1) Inthe boxes below, show two possible dipeptides that can be formed by combining the

two amino acids sh above,

(ii) Circle the amide functional group on ONE of the dipeptides drawn in part (i).
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(b)

10

Nomex® is a polymer used in firefighters’ suits. Nomex® is made up of two different
monomers bonded together to form the polymer chain.

A small portion of the structure of Nomex® is shown below.

H H 9] 0]

e
<

Note: is a benzene ring and does not change when the monomers bond together to
form the polymer.

Explain the structure of the polymer, Nomex®.

In your answer, you should include:

. the name of the functional group linking the monomers
a drawing of both monomers -
. a classification of the type of polymer formed, with an explanation to justify your choice.
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(¢)  Polymers such as Nomex® can be hydrolysed by either aqueous acid or base. ‘ e

Show the products of the hydrolysis of Nomex® using:

(1) aqueous acid

(ii) aqueous base.
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Q SIECE Annotation
score
This response gains E7, rather than E8 because the explanation of
enantiomers is incomplete. Had the candidate also described the feature of
1 E7 being non-superimposable mirror images they would have gained an ES8.
To gain an E8 the candidate would have needed to:
Either in part (b)(i), have more clearly explained the need to remove propanal
2 E7 from the reaction mixture immediately to prevent further oxidation to propanoic
acid,
Or in part (b)(ii), included the need for warming the mixture.
To gain ES8, the candidate needed to correctly draw the protonated diamine
3 E7 structure in part (c)(i).






