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7 (a) State the relative acidities of bromoethanoic acid, BrCH,COOH, chloroethanoic acid,
CICH,COOH, ethanoic acid, CH,COOH and ethanol, CH,CH,OH.

Explain your answer.

(b) Fig. 7.1 shows the reaction of methylbenzene and ethanedioic acid with KMnO,.

Predict the major carbon-containing product for each of these reactions.

methylbenzene

hot alkaline KMnO4

ethanedioic acid
O

hot acidified KMnO4

HO

Fig. 7.1
(2]
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(c) Polyamide X can be synthesised from ethanedioic acid and benzene-1,4-diamine.

benzene-1,4-diamine

H,N NH,

(i) Draw the repeat unit of polyamide X in the box.

The new functional group formed should be shown displayed.

polyamide X

[2]
(ii) Benzene-1,4-diamine can be formed by reduction of 1,4-dinitrobenzene.
Complete the equation for this reduction.

[H] represents one atom of hydrogen from a reducing agent.
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(d) Fig. 7.2 shows the two-step synthesis of the azo compound W.

V CgH,N,CL

step 1
H,N NH, ——

OH
step 2

and NaOH(aq)

w C18H14N4O2

Fig. 7.2
(i) Suggest structures for compounds V and W and draw them in the boxes in Fig. 7.2. [2]

(i) Give the reagents and conditions for step 1.

[Total: 12]
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9 (a) Explain why amides are much weaker bases than amines.

(b) Fig. 9.1 shows the preparation of 2-phenylethylamine, C,;H;CH,CH,NH,, by three different
routes.

NH,

reaction 1

TN

2-phenylethylamine
M
H,/Ni NH,
NH,
N
Fig. 9.1

(i) Suggest structures for compounds M and N and draw them in the boxes in Fig. 9.1. [2]

(ii) Give the reagents and conditions for reaction 1.
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(c) Fig. 9.2 shows compound H which is a useful starting material in organic synthesis.

H

Fig. 9.2
H contains an alkene and an amine functional group.
Name the other functional group and give the classification of the amine group in H.
other functional group in H ...,

classification of amine .,

[1]

(d) Ozonolysis involves the oxidative cleavage of a C=C bond in alkenes using ozone, O,, as
shown in Fig. 9.3.

R, R3 R, RS
03
— —_— (@) + @)
R
R, R, 2 R,
Fig. 9.3

Fig. 9.4 shows the first step in this reaction which involves the formation of an ozonide
intermediate.

ozonide
R R
R1 R3 R 2 °
1 R4
e —_—
Ry R, O\ /O
@)
_6 o
N
O
+
Fig. 9.4
(i) On Fig. 9.4, draw three curly arrows to complete the mechanism of this step. [2]

®
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(i) L is formed from alkene K, CgH,,, by a similar reaction to that shown in Fig. 9.3.

L
O O

A A

Suggest the structure of K.

K CgH,,

[1]
[Total: 9]

Important values, constants and standards

molar gas constant R =8.31JK "mol™’

Faraday constant F =9.65 x 10*Cmol™"

Avogadro constant L =6.02 x 1023 mol"

electronic charge e=-1.60 x 1071°C

molar volume of gas V., =22.4dm3mol~" at s.t.p. (101kPa and 273K)
V. =24.0dm3mol~" at room conditions

ionic product of water K, = 1.00 x 10~ mol2dm=® (at 298K (25°C))

specific heat capacity of water c=4.18kJkg K1 (4.18Jg7 1K)




A-Level Chemistry: w25 41

- - - - - - - - - - - 0'8€¢C o'Lee o0'cee -
wniouaime) wnijagou wniAs|apusW wnjuusy wniugisule wniuloyied wniaxiaq wnuno wniouawe wnjuoynid wniunydau wnjuesn wniunoejoud wnuoy) wniunoe
a1 ON PN w4 s3 30 g wo wy nd dN n ed uL v splouioe
€0l col L0} 00l 66 86 16 96 G6 V6 €6 Z6 16 06 68
0'G.L L'eLL 6891 €291 6791 o] 6851 €/G1 0¢st 051 - [A243 6071 L'ovl 68¢l
wnpan| wniquepk wninyy wniqie wniwjoy wnisoidsAp wniqia} wniujoped wnidoina wnuewes wniyyawold wnjwAposu | wniwApoaseld wnueo wnueyjue|
nJ aA w 3 OH Aa aL PO n3 ws wd PN id clo) e sploueyjue
L. 0L 69 89 19 99 <9 9 €9 29 19 09 6G 8G 18
uossauebo auIssauua) WINLIOWLIBAI| WINIACOSOW wniaoJay wnjuoyu wnoiuiadod wniuablusol | wnnpejswiep wnuauyew wnissey wnuyoq wnibiogess wnjugnp wnipiopaying wnipes wniouely
60 SL A N 14 UN uo 6y sa N SH ugd 6s aa | swowe | BY E|
8Ll Ll 9Ll Sl il el 47 L oLL 60} 80} 101 901} S0l 0L €01-68 88 /8
- - - 0'60C ¢'L0¢C ¥'¥0¢ 9'00¢ 0261 1'S61 c¢'c6l 2061 98l 8'€8l 6081 G'8LL €.€l 6'¢cel
uopel aunejse wnjuojod yinwsiq pes| wnijieyy Ainosaw plob wnupeld wnipu wniwso wniuayl ua)sbuny wnejue} wniujey wnueq wnisaeo
uy W od g9 ad 11 BH ny id 11 sO 9 M el iH spiouejue] ed sO
98 G8 8 €8 Z8 18 08 6. 8. 1 9. 7 1 ZA €L cL L.—1S 96 gg
glel 6'9¢) 9'/2) 8Ll L'8LL 8Vl vl 6'20L 7’901 60 Lok - 6'G6 6'C6 Z2'L6 6'88 9'/8 G'q8
uouax aulpol wnunja) Auownue un wniput wniwpes Jan|is wnipejjed wnipoys wniuayyn wnpauyos) wnuapgAjow wniqoiu wnjuoouiz wnupA wnnuons wnipignu
X I ol as us ul PO by pPd yd ny o1 ON aN Iz A IS qd
VS €§ [4°] 1S 0S (94 8y VA4 €14 14 144 94 [44 (34 (014 6€ 8¢ 1€
8'¢8 66 06 6'v. 9¢cL 169 'S99 G'€9 1'8G 6'8G 8'GS 6'vS (4] 6'0S 6'Ly 0'sy 014 1'6¢
uoydAy auiwoiq wnjuajes ojuasie wniueutsb wnyjeb ouiz Jaddoo [esfoIu 11eqod uoll asauebuew wnjuwouyo wnipeuea wnjuey wnipueos wniojes wnissejod
M id S sY 99 59) uz no IN 0D o4 UN 10 A\ 1L oS €D A
9€ e e €€ 49 1€ 0€ 6¢C 8¢ yx4 9C °14 e €e [44 74 0C 6l
6'6€ §'ge L'ce o'Le 1'8¢ 0.2 €ve 0'€e
uobue auuo|yo anyns snioydsoyd uool|Is wnuiwnie N _\ _\ F o —\ @ w N @ m V MH wnisaubew wnipos
v 10 S d IS v BN EN
8l L 9l Sl 145 €l clb L
20c 06l 091 ovl 0chL 80l Ssewl ojwoje aAheldl 06 6'9
uoau aupony uabAxo uaboniu uoqued uoloq sweu wnyjikiaq wniyy|
oN E| 0 N o) g loqwiAs ojwoje eg 7
ol 6 8 L 9 S Jaquinu dlwoje 14 €
(Va4 0l
wnipy uaboiphy >0!
oH H
4 3
8l Ll 9l Gl 7 145 €l 4 b
dnolg

Name: (

sjuswa|g Jo 9|qeL dIpoliad ayL




Name: ( ) A-Level Chemistry: w25 42

8 Asparagine and aspartic acid are two naturally occurring amino acids. Their structures and
isoelectric points are shown in Table 8.1.

Table 8.1
amino acid structure isoelectric point
asparagine HOOCCH(NH,)CH,CONH, 5.41
aspartic acid HOOCCH(NH,)CH,COOH 2.77

(a) Define isoelectric point.

(b) Draw the structures of asparagine and aspartic acid at pH2.

asparagine at pH2 aspartic acid at pH2

[2]
(c) Asparagine and aspartic acid are treated separately with an excess of LiAIH,,.

Draw the structures of the organic products of these reactions.

product of asparagine treated with an product of aspartic acid treated with
excess of LiAIH, an excess of LiAIH,

rN1l
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(d) Propanedioic acid, HOOCCH,COOH, is treated with an excess of thionyl chloride, SOCI,,.
Propanedioyl chloride, CIOCCH,COC/, is formed.

(i) Write an equation for this reaction.

(ii) Propanedioyl chloride reacts with an excess of asparagine to form compound G with
molecular formula C,,H,cN,Os.

Each molecule of compound G has four amide groups.

Draw the structure of compound G.

Compound G, C;,H,sN,Og

[2]
(e) Asparagine is hydrolysed with an excess of hot NaOH(aq).

Draw the structure of the organic product of this reaction.

[2]
(f) A polymer can form from asparagine, HOOCCH(NH,)CH,CONH,, as the only monomer.
Draw a length of the polymer chain containing three monomer residues.

Clearly label the repeat unit of the polymer on your diagram.

[3]
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(g) Aspartic acid exists in two optically active forms.

(i)

(ii)

Plane polarised light is passed through pure samples of these two optically active forms
in solutions of the same concentration.

Describe two similarities and one difference in their effect on the plane polarised light.

UM AT S .o e e

Give the term used to describe a mixture of equal amounts of the two optically active
forms.

[Total: 16]

Question 9 starts on page 20.



