Hydrocarbons — 2022 Nov A2 Chemistry 9701

1. Nov/2022/Paper_41/No.7
(a) The structure of compound P is shown in Fig. 7.1.

P
H,N 0

O_
Fig. 7.1

() P is optically active.

Use an asterisk (*) to identify all chiral carbon atoms on thg s

(i) Plane polarised light is passed through a pure sample
repeated with a pure sample of the other enantiomer.

e of Pin Fig. 7.1.

(1]

antiomer of P. This is then

Describe the results of these two experiments @ the similarities and differences of

the results.

(b) P can be used to ma

Q
"> 4 0]
(0]
HN\I‘/
O

() Give the structural formula of the compound that is added to P to make Q and give the

formula of the other product of this reaction.

compound added to P ...

other product ... e



(ili) When an ester is treated with LIAIH, in dry ether the ester linkage is cleaved by the
addition of four hydrogen atoms and two alcohols are produced.

Draw the structures of the compounds formed when Q is treated with an excess of LIAIH,
in dry ether.

[3]

(ifi) Compare the relative basicities of compound P, compound Q and phenylamine.

........................................... s =
least basic asic
&

Explain your answer.

in a two-step reaction, shown in Fig. 7.2.

R
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two steps
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H,N H

Fig. 7.2

(i) Identify the reagents and conditions used for the two steps of the reaction.



(ii) Complete Table 7.1 by drawing the structures of the organic products formed when R is

treated separately with the reagents given.

Table 7.1
reagent product
HNO,(aq) at 4°C
an excess of Br,(aq)
at room temperature é
L/

[2]



(d) P can be used to produce compound T.

(i) In aqueous soluticn, T has a property called an isoelectric point.

Explain what is meant by isoelectric point.

(i) T can polymerise under suitable conditions. No other mona volved in this reaction.

Draw a section of the polymer chain formed that incll& monomers. ldentify the

(e\o(
o@
Q’b
QP .

[Total: 17]




2. Nov/2022/Paper_41/No.8
Benzene, C,H,, is an aromatic molecule.

(a) State the C—C—C bond angle and the hybridisation shown by the carbon atoms in benzene.
DO ARG .ot e e e e e e e e e s e e e e

(o)L 1= (=T o TSSO

(b) Benzene reacts with chloroethane in the presence of a catalyst. The reaction mechanism is
called electrophilic substitution.

(i) The first step in the reaction is the generation of the *CH,CH, electrophile.

Write an equation for the reaction that generates this electrophile. 0

(i) Describe the mechanism for the reaction between benz the *CH,CH, electrophile.

Include all relevant curly arrows and charges. :

&
H H — Q0 —
] >

products

(3]



(c) Chlorobenzene and chloroethane have different reactivities in nucleophilic substitution
reactions.

(i) Identify a suitable reagent to illustrate this difference in reactivity.

The reagent chosen should give visibly different results with chlorobenzene and
chloroethane.

(i) Write equations to describe any reactions that occur.

<
O

(iif) Explain the difference in the reactivities of chlor and chloroethane in nucleophilic
substitution reactions.

[Total: 8]




3. Nov/2022/Paper_42/No.7
(a) The structural and displayed formulae of three aromatic compounds, A, B and C, are shown in

Fig. 7.1.
CgH;CH,CH,COOH CH,CH,OH CgH;CH,CHCICO,H
HO o) HO O
OH
Cl
: B e
Fig. 7.1 q
L/

Compare the relative acidities of A, B and C. ‘\

most acidic & least acidic
Explain your answer. 0

L
(b) Methylb&n%e, , can be made from benzene by an electrophilic substitution reaction.
®

(i) Identify a compound that reacts with benzene to form methylbenzene.
Identify the catalyst used.

[T 14+ T T T SR
L= = | = OSSR
[
(ii) The first step in the reaction is the generation of the CH." electrophile.
Write an equation for the reaction that generates this electrophile.
....................................................................................................................................... [1]



(iii)

(iv)

v)

Describe the mechanism for the reaction between benzene and the CH," electrophile.
Include all relevant curly arrows and charges.

CH,"
[3]
Identify a suitable reagent to oxidise methylbenzene to benzoic acid, C.H.COOH.
Write an equation for this reaction using [O] to represent one at oxygen from the

oxidising agent.

reagent ‘éa ...................................
=T o[- 1o o SRR \ .............................................
©

Methylbenzene and benzoic acid are both nitr; a mixture of concentrated nitric acid
and sulfuric acid to give mononitrated produset e structural formulae of these products
are CH,C,H,NO, and HOOCC_H,NO #@esp ely.

Draw the structures of these two ?

&2
g

*

(1



(c) Areaction scheme is shown in Fig. 7.2.

(i)

(if)

(iii)

ction 1
CH,CHNO, | ———" |  CH,CH,NH,

l reaction 2

ction 3
CH,CH,OH | =l CH,CH,N,*CI-

N J
l reaction 4

dye molecule Y

Fig. 7.2 0

Describe the reagents and conditions to produce CH,C from CH,C,H,NH, in
reaction 2. 'S

FEAGENTS .o ‘\ ................................................

CONAItIONS <o o\
1]

Describe how CH,C,H,OH can be @ from CH,C,H,N,*CI- in reaction 3.

.................................................. @ [1]

Draw the structure of the lecule Y formed when CH,C,H,N,*Ci- and CH,C.H,OH
react together in reacti e&cribe the conditions for this reaction.
structure
o2
A4

*

(o] 3 Lo [11To] o LT

[Total: 15]



