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Propanoic acid, CH3CH2COOH, is a member of the homologous series of
carboxylic acids.

(a) Suggest the general formula for a carboxylic acid. Cn ﬂ-m 1l CO Oﬂ
1]

(b) The displayed formula for propanoic acid is shown below.

H H

Y totran edral — 109.9°

H—C—C—C Y bonding pairs of eledrons around carlbon
J, ,L o—n whithrepel equally so are asfar apart as
possible

(i) State the shape and bond angle around a carbon atom in the alkyl group of
propanoic acid. Explain the shape.

[2]
(1]

0
(ii) Suggest a value for the C—O-H bond angle in propanoic acid. |0 Ll . 5

(c) Compound D is a neutral compound which is a structural isomer of propanoic
acid, CH3;CH,COOH.

The infrared spectrum of compound D is shown below.

Suggest two possible structures of compound D.Explain all your reasoning.
[4]
(d) 2-Chloropropanoic acid, CH3CHCICOOH, can be made by reacting propanoic
acid with chlorine in a radical substitution reaction.

(i) State the conditions for the reaction. u \/ III gi’lf
1]

]

(ii) Write the overall equation for the reaction.

pisimaceott t b 9(N(MCLLOOKT + 91CL



(iii) The first step in the reaction mechanism involves homolytic fission of a chlorine
molecule to form two chlorine radicals.

Why is this step an example of homolytic fission?

hoMoly i€ fission istne breaking of acovalent hond where one ™
e edron intne Covalent bond goes tp one atom, and the other goes

0 One other atom. -
(iv) Write two equations to show the propagation steps in the mechanism for this
reaction. (]
Use dots,*, to show the unpaired electrons on radicals.
(h 001+ () > (ftnoon
th, cneoont + Cly > enccoon + (0 M

(v) Draw the displayed formula of the radical formed in the first propagation step.

Use a dot,¢, to show the position of the unpaired electron.

not
(ln
lm M

(vi) Further substitution forms a mixture of organic products.
Draw the structure of an organic product formed from 2-chloropropanoic acid by
further substitution.

i
(= (- C = 0!

\

Cl

Total Marks for Question Set 5: 15



OCR

Oxford Cambridge and RSA
Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www ocr org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge





