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1 Rodinol is used as a photographic developer. In alkaline solution it is a mild reducing agent,
providing electrons according to the following half equation.

OH (@)
+ 2 OH- + H,O + NH3 + 2e-
E®=+0.65V
NH, (@)
rodinol

Rodinol ‘develops’ a latent photographic image by reducing activated silver bromide grains
to silver metal and bromide ions.

(@) Construct a balanced equation for the reaction between rodinol and AgBr.

(c) Suggest structural formulae for the compounds E, F and G in the following chart of the
reactions of rodinol.

NaOH
OH
E
HCI
G
NH2 F
rodinol Bra(aq)

(3]
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(d) Rodinol can be synthesised from phenol by the following route.

OH OH OH

NOZ NH2
(i) Suggest reagents and conditions for step I.

(iii) Place a tick in the box by the most suitable reagent for step Il
(place a tick in one box only)

H,0" + heat

OH=(ag) + heat

2— +
Cr,0,~+H" + heat

HNO,(aq)

Sn + HCl(aq)

NH, in ethanol + heat/pressure

[3]

(e) Rodinol is also an important intermediate in the commercial production of the
analgesic drug paracetamol.

OH OH
—_—
NH, NHCOCH;
paracetamol

(i) Name two functional groups in paracetamol.

[Total: 12]
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2  Both phenol and phenylamine react similarly with aqueous bromine.

(a) State two observations you would make when these reactions take place.

(b) Describe a simple test-tube reaction you could use to distinguish between phenol and
phenylamine.

...................................................................................................................................... [1]
(c) The compound 3-aminobenzoic acid can be prepared by the following series of
reactions.
CH; CO.H CO.H CO,H
reaction IV reaction V reaction VI
_— _— _—
NO,
Suggest suitable reagents and conditions for
[(=T: (o110 ] o T LY 2T
[(=F= (o110 TV /25
(Y= U 10 o 1N A PP [4]

[Total: 7]
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Phenol and chlorobenzene are less reactive towards certain reagents than similar non-aromatic

compounds.
Thus hexan-1-ol can be converted into hexylamine by the following two reactions,

I Il
CH4(CH,);OH ——> CH,4(CH,);Cl ———> CH4(CH,);NH,
hexan-1-ol 1-chlorohexane hexylamine

whereas neither of the following two reactions takes place.

©/ B ©/ /\ i

(@) (i) Suggestreagents and conditions for
(<= 1110 o T ,
(== Vo1 1] o 1N 1 PO PRSP PPRRPRP :

(i) What type of reaction is reaction 17?2 ..........ccooeiiiiiiiiiiii e e e e e e e

(iif) Suggest a reason why chlorobenzene is much less reactive than 1-chlorohexane.
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(b) Phenylamine can be made from benzene by the following two reactions.

@ I NO, W, NH;
_— _ >

(i) Suggest reagents and conditions for

reaction lll,

(== Vo1 (o] o I YO PPERRPPP .

(ii) State the type of reaction for
((=T= 1o 10 T 1 ,
(== Vot [ 1N YO PPERRPP .
[5]

(c) Suggest a reagent that could be used to distinguish phenylamine from hexylamine.

reagent and conditions

observation with phenylamine

observation with hexylamine
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(d) Phenylamine is used to make azo dyes. In the following boxes draw the structural formula
of the intermediate D and of the azo dye E.

NH,
NaNO, + HCI
- CH,
T<5°C
OH
5 CH,4
in NaOH(aq)

[2]

[Total: 13]
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(@) Give an expression for K, as applied to the weak acid RCO,H.

(b) The K, values for three carboxylic acids are listed in the table below.

acid K,/moldm=3
CH,CO,H 1.8 x 107
CICH,CO,H 1.4 x 1073
Cl,CHCO,H 5.5 x 1072

(i) Describe and explain the trend in acid strength illustrated by these values.
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(c) The acid CICH,CO,H features in the industrial synthesis of the important weedkiller

2,4-D.
OH OH OCH,CO,H
Cl Cl
I I |
+ NaO
+ ICH,CO,H
h [
pheno Cl CI
2,4-D

(i) Suggest a possible reagent for reaction I.

(ii) What type of reaction is

reaction I,

reaction 11?

(iii) Describe a test (reagents and observations) that would distinguish phenol from
compound A.

CH,OH

compound A

reagents

observation with phenol

observation with compound A

[5]
[Total: 11]





