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QUESTION ONE

(a) Complete the table below to show either the structural formula or the [UPAC (systematic) name for
each organic molecule.

Structural formula IUPAC (systematic) name

2-methylbutanoic acid

o)
Il
CH,-CH,-C-CH,-CH,- CH,

3-bromopentanoyl chloride

o)
I
CH,-CH,~CH,-C-0O-CH,
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(b)

3
C,H, O, can exist as a number of different constitutional (structural) isomers.
Draw the structural formulae for the isomers of C.H, O, that meet the following requirements:

(1) A straight-chain molecule that will form bubbles when reacted with Na,CO, solution.

(i) A branched-chain molecule with two different functional groups that cannot react with either
MnO, /H" or Na,CO, solution.

(ii1)) A branched-chain molecule that smells pleasant and exists as enantiomers.

(iv) A straight-chain molecule that can decolourise bromine water, but cannot exist as geometric
(cis-trans) isomers. It can react with Cr,0.> /H", but the resulting organic product will not
form an orange-red solid when heated with Benedict’s solution.
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(c) Pentan-1-ol can react when heated with MnO, /H" to form either pentanal or pentanoic acid
depending on the apparatus (equipment) used.

Two apparatuses are pictured below.

(@)

(i)

Name the process carried out by each apparatus:
1

2

Explain why apparatus 1 is used to produce pentanal from pentan-1-ol, whereas apparatus 2 is
used to produce pentanoic acid from pentan-1-ol. In both reactions, pentan-1-ol is heated with
MnO, /H".

Your answer should include:
. identification of the type of reaction occurring in both reactions

. an explanation of how the process carried out by each apparatus works to produce the
desired organic product.
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QUESTION TWO

(a) Use a chemical test to distinguish between each of the following pairs of organic molecules.

Your answer should include:

. the reagents and conditions required

. observations

. the reaction type used to distinguish each pair
. structural formulae of any organic products.

(i)  propanoyl chloride and propanamide

(1) propanal and propan-2-ol

(ii1)) methyl ethanoate and propene
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(b) Using the following two amino acids, draw the structural formulae for the two possible dipeptides
that could be formed.

H H
| |
H,N-C~-COOH H,N-C-COOH
| |
CH, CH,OH
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(c) Devise a reaction scheme to convert propanone into ethyl propanoate.
For each step include:
. the reagents and conditions

. the structural formula of the organic product after each step.
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QUESTION THREE

(a) 2-hydroxypropanoic acid, otherwise known as lactic acid, exists as enantiomers (optical isomers).

CH,- CH-COOH
|
OH

(1) Draw the enantiomers of lactic acid in the box below.

(i1) Explain how the two enantiomers of lactic acid could be distinguished.
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(b)  The reaction scheme below has two pathways to CH,COOH.

Complete the reaction scheme by drawing the structural formulae for organic molecules A, B, C, D,
and E, and identifying reagents 1, 2, and 3, including any necessary conditions.

v
CH,- C-O-CH,- CH,

Heat under reflux
H,SO,(aq)

Reagent 1: Reagent 3:

conc NH,

Tollens’ reagent
and heat

Reagent 2:
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(c) Polyethylene terephthalate (PET) is a polyester used to create fibres, film, and packaging. A section
of PET, showing two repeating units, is given below:

@) O O O

\ % \ %
C- -C C- -C

\ \
O-CH,~CH,-0 O-CH,~CH,-0

(i)  Circle ONE ester functional group.

(i1)) Elaborate on both the acidic and basic hydrolysis of PET.

Your answer should include:

. an explanation of a hydrolysis reaction

. the reagents and conditions required

. the structural formulae of the products from acidic and basic hydrolysis in the boxes
provided.

Products from acidic hydrolysis:
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Products from basic hydrolysis:
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