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SECTION A {40 marks)

Answer ALL the questions in this section,

| & {a) Give the structure and IUPAC name of the product formed from the reaction between
n-propylbromide and methanol ., {2 marks)
{by 3, 3-dimethyl - I- butene gives a mixture of products when treated with hydrogen
lodide. Give the structural formulae and IUPAC names of these products,
{2 marks)
2 (a}  Define the following terms:
(i) chain-growth polymers: / 8 (1 mark)
\ JAR 1)
(if)  step-growth polymers. (I mark)
(b}  Draw structores for the following compounds:
{1} benzyimethylamine; (1 mark)
(i) N, N-dimethyl-p-toluidine. O (1 mark)
o)
3 Write all the possible structural immm,,‘ﬂﬁfé}spoﬂdjug to the molecular formular CH,
{4 marks}
S
4. Give reason(s) for the ﬂ:flnwmg?ﬁ’ervuﬂm
\} !
(a) sﬂmmmlds 15 less bagic than l:li:l]flamm:, {2 marks)
(b} Ketones.are gencrally less reactive than aldehydes towarnds nucleophiles. {2 marks)
. Drraw structures for the following organic compounds:
(a)  15-dinitronapthalene;
(b)  2-Bromo-3, 3-dimethylpentane;
{c)  4-chloropyridine;
(d} 3, 3-dimethyl-2-butanone.
(4 marks)
6. With reasons, give the products of monobromination of the following compounds:
(@)  tolucne; (2 marks)
(b)  p-toluene sulfuric acid. {2 marks)
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T (a)

Descnbe how. the "Lucas o5t can be used to distinguish between bumin -1+ ol and

butan -2 -ol. {2 marks)
(b}  Give the structural formola and name of the organic compound formed by butan-2-ol in
lucas test. {2 marks)
8. Complete the following reactions by writing the products formed:
LiAlH,, H'
(a)  CH,CH,COCH, » (1 mark)
KMnQO,, H*
(b EHHCHIEH{EH:[}EHEHH » {1 mark)
()  CHCH(CH,)CH,OH Wﬁ“i“i‘{'i“::ﬂ'j‘m*““‘“““%. (1 mark)
@) cHeocH, TN (1 mark)
9. Explain why pentanol has a lower boiling point than pentanoic acid. (4 marks)
10.  Outline a method that can be used to synthesize benzoic acid from phenyiethene.
(4 marks)
N
O
SECTIONB (60 marks)
o
Answer any T, \}i questions from this section,
O\
oV
I, (&)  Starting with benzene, outline the Harworth synthesis of papthalene showing all the
intermediates. { 10 marks)
(b}  With reasons, arrange the following compounds in order of increasing reactivity.
{6 marks)
@ <_> ; ; <_> J,.\“ g']']
fc)  Explain why napthalene is more reactive than benzene. (4 marks)
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2, —i=)

(b)

(€}

{d}

{e)

13.  {a)
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Pyrrole undergoes substitution mainly at position two (2). Explain using resonance
structures why substitution is preferred st position two. (6 marks)

Complete the following reactions by writing the principal products:

(i) O + HNDJ_HIS..E‘*_}

FeCl
T N reibiny (1 mark)
AICI, |
(i) ﬁ + t:Hit:ﬂm———+ _ A

i, ! | -
N/ | " JARTD
NO
CH,N

{iv} HI {1 mark)

Explain why Friedel-Crafts alkylation. ﬂfthn gives polysubsitution products, but

Friedel -Crafts acylation does not. }»/‘ (4 marks)
\‘v/
(i) Name any two urﬁnﬁéadlrmnng groups that are deactivating. (2 marks)
(it} Diraw two resnnmo{:ﬂ?hcmrm of napthalene, {2 marks)
{s(/
Write an equation for the resction between pyndine and ammonia and name the
product. (2 marks)

Deduce the structures of the following alkenes:
(1) an alkene EmH:u: on ozonolysis yields only EH_‘E‘DCHECH?_CH;. {4 marks)

{ii) analkene C?Hm on ozonolysis gives two products, il'."_'il-fj}3 CCHO and

CH,COCH,CH,. (2 marks)
[iii'} A compound CHHH adds one mole of hydrogen gas and an ozonolysis vield the
dialdehyde.
CH, CH,
D=E'HCHCH1EH: CHCH=0D

(4 marks)




(b)
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14, (a)

(b)

{c)

(d)
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(i)

(i}

Write the struciure of the products in the following reactions represented by

letters A and B. (2 marks)
H=D
A
I
«C'EI'I5 —C—Br
];![ CH]UH
Explain the formation of the products in (b) (i) above, {2 marks)

Compare and account for the differences between an alkylhalide, RX, and its parent
alkane, RH, in terms of;

dipole moment; ! , : {2 marks)

(i)
(i) boiling point; @ JAN 2 (2 marks)
{iii)  density. : {2 marks)
Explain why aromatic amines are weaker I:ms,;.{i than aliphatic amines. {4 marks)
/)
NN
Complete the following reactions by ind{'@ng the reaction conditions required:
NHCOCH, “ 2 NHCOCH,
3
A
@r @ i
stepll
(ii) 2 HH; (2 marks)
CHO "H,NH,

(iii) Step 111 ; (2 marks)

Amines react with alkylhalides 1o form higher order amines,

{i) Mame the type of reaction taking place. (1 mark)
(i)  Write an equation for the reaction between ethylamine and excess
methylchlonde, (3 marks)
(i}  Owtline the mechanism for the reaction in (ii) above. (4 marks)
Give two uses of nitrogen compounds. {2 marks)
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