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INSTRUCTIONS

® Answer all questions

QUESTION ONE (30 MARKS)

Draw the structures of the following compounds (9 marks)
i.  2,3-dimethylbutane
ii.  6-Isopropyl-2,3-dimethylnonane
iii.  3-Ethyl-1,1-dimethylcyclohexane
iv.  3,4-dibromobut-1-ene
v.  3-Methylbut-1-ene
vi.  6,6-Dimethylhept-3-yne
vii.  4-Bromo-2-methylheptanal
viii.  Pent-4-en-2-ol
ix.  2-Bromobutanoic acid

Write the structural formula for all the constitutional isomers with the molecular formula CsH 4
and name them by [UPAC system (5 marks)

Explain three physical properties of alkenes (6 marks)

Determine the configuration of each of the following alkenes as Z or E as appropriate: (4 marks)
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HsC CH;CH,0H
HiC, CH.OH 3 N 2CH;
(i) c=c i N
W en, H C(CH,),
A\ 2
H3C CH,CH,F %
N/ C=C
C=c . /N
(iii) " CH, CH,CH,CH, (1Iv)  CHsCHs CH;

e) For each of the following pair of compounds, predict the one with a higher boiling point. Justify
your answers. (6 marks)

(1) Cis-1,2-dichloroethene or cis-1,2-dibromoethene
(i1) Cis or trans-2,3-dichlorobut-2-ene

(ii1) Cyclohexene or 1,2-dichlorocyclohexene

QUESTION TWO (20 MARKYS)

a) Write the structures of all the alkenes that can be formed by dehydrohalogenation of each of the
following alkyl halides. (4 marks)
(i)  2-Bromo-2,3-dimethylbutane
(1)  tert-Butyl chloride
b) Write the [IUPAC name of each of the following organic compound (6 marks)

e
(v) \‘/\[/\GH i) CH,—CH—CH,—C—H
b) Draw the structure of the major products for each of the following reactions. (10 marks)

Page 2 of 4



b)

CHEM 130

EtOH, 55 °C
Br

+-BUOK
(ii) CH ECHE?HCHB w
Br 700
”HHM_:-'*’-;E& HBr
(i [a,f’ ROOR
(1) Hg(OAc),/ THF-H,0

) SN 2)NaBH, HO

(v)

QUESTION THREE (20 MARKS)

State 2 commercial uses of alkanes (2 marks)

Halogenation reactions of alkanes take place by a radical mechanism. Write the step-wise
mechanism for the following reaction: (6 marks)

he |
CH, + Cl, ——==%, CH,Cl + HCl

Describe with the aid of suitable examples, the synthesis of alkanes from alkenes, stating the
required conditions. (8 marks)

Complete the following reaction and provide a detailed, step-by-step mechanism for the process
(4 marks)

Y, B0
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