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(a) CH,CH,CH,COOH [1]
(CH,),CHCOOH / CH,CH(CH,)COOH [1]
[2]
(b)(i) Two from
1. CH,CH,COOCH, 2. CH,COOCH,CH, 3.HCOOCH,CH,CH,
[max 2]
(b)(ii) icorrect acid + alcohol for either ester [1]

1. methanol + propanoic acid
2. ethanol + ethanoic acid
3. propan-1-ol + methanoic acid

(conc)H,SO, / (conc)H,PO, AND heat / warm / reflux; [1]

[2]

(c) Peak at 1710-1750 (for ester) due to C(=)O [1]
Peak at 1500-1680 (for X) due to C(=)C / alkene [1]

Peak at 3200-3650 (for X) due to (alcohol) O(-)H [1]

[3]

[Total: 9]

EXAMINER MARK
COMMENTS SCHEME




" {c) The infra-red specira of one of the esters and of another isomer, X, are shown.
X decolourises bromine water and [s not an-aster or an acd.

infra-red spectrum of the aster
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Eicplain the differences batween these two specira, with particular referance tothe peaks with

wavenumbers above 1500em,
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{e) The infra-red spactra of ana of the esters and of another iomear, X, ane shown.

X decolourises broming water and I not an ester or an acld,
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(¢} The infra-red spectra of one of the esters and of another isomer, X, are showrn.

X dacolourises bromine waler and is not an-ester or an acid.

. dnifra-red.spectrum of the ester
100 e
transmittance 1
Eﬂ.n
0 Hrrr e ———
4000 adjoo 2000 1800 1000 500
© wavenumbarfcm
- Infréred spectrum of X
100 S it ettt
fransmitance
50
01
004 ¢ TASDO . 10007

- wavehumber/cm™

. "
Explain the differences hebmaen Ihasa twu Ep-anl!ra Wih pEr"hE.‘LI:‘ll' refdrance t the: ‘peaks with
wavenumbars abaove 1500 em™.

P

IIIII et it apeal ar. Igmuﬂﬁ .'.'{%Q .._;;!.-;L m"ﬁur.'n I, sDong Ehows
Wt Yveie s g,s.‘ref @,TWP E"'mmﬁ'#};_ : Peak ar  vhe X

'r\-\a.i— is WRWH-& mmil’;'-".u'"ﬁ o nlk.eng T'hE'I‘E,.

. ﬂwuu- l“nm

= oa duu‘n\e bﬂﬂd n aemnd F‘ﬁufe 'E-,o'l-h “‘E cmyoﬁdg

c,nl"-\'ﬂ-aﬁ d\tkﬂm ‘ﬂ'l'ﬂl-i?
[Total: 9]

4(a)

4(b)(i)

4(b)(ii)

4(c)

Select
page

4

Your
Mark

)

MIDDLE LOW
Q4 Mark scheme
(a) CH,CH,CH,COOH [1]
(CH,),CHCOOH / CH,CH(CH,)COOH [1]
[2]
(b)(i) Two from
1. CH,CH,COOCH, 2. CH,COOCH,CH, 3.HCOOCH,CH,CH,
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(b)(ii) icorrect acid + alcohol for either ester [1]
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2. ethanol + ethanoic acid
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