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HYDROCARBONS — PRACTICE

ALKANES CH,
1a. Name the following alkanes according to IUPAC system.

[ T

HC—C—CH;-CH, H,C—CH-CH; CH-CH; CH,8

CH,CH, CH, CH, oh
b. Draw the structural formulae of the following alkanes. CH |2
2,2,4,4-tetramethylhexane 3 ?Hz
3-ethyl-3-methylpentane CH

1,1,3-trimethylcyclopentane
c. Draw all the possible isomers for molecules having the molecular formula of C¢H14 and name them.
d. List the following alkanes in order of decreasing boiling points and explain your order.

3, 3-dimethylpentane, n-pentane, n-heptane, 2-methylhexane, 2-methylheptane

2. When it is fully combusted, an acyclic alkane X gives 211.2 g of CO, and 97.2 g of H,O. Suggest a
possible identity for X.

3. When propane reacts with chlorine, two different monochloropropanes are produced.
a. What conditions are used for this reaction?
b. Describe the mechanism for this reaction to show the formation of the two monochloropropanes
and name these products.
c. State the type of isomerism shown in the products.

4. In the chlorination of propane, four products (A, B, C and D) of molecular formula CsHsCl, were isolated.
Each product underwent further chlorination, and the number of trichloro-products (Cs;HsCls) obtained from
each product was determined. A gave one trichloro product; B gave two; and C and D each gave three.
When optically active C was chlorinated, one of the trichloropropanes E obtained was optically active while
the other two were inactive. Give the structural formulae of A, B, C, D and E.

ALKENES
1a. Name the following alkenes according to IUPAC system.
CHs H.  CH, H H CH, H,C
H,C=C—CH, ,C=C, c=C —
H3C_C\ H C/H \CH
| CH 2 2
3 / | CH
H,C CH, T2

b. Draw the structural formulae for the following alkenes: CH3
2-ethylpent-1-ene, trans-but-2-ene, 2-bromo-4-methylpent-2-ene, 1,3-dimethylcyclopropene, ethenol
and 1-chlorohexa-3,5-dien-2-ol

c. Sketch all the possible isomers having the molecular formula of CsHy.

propene

Mineral wool soaked Strong heat
with the alcohol
Alkenes can be conveniently prepared in the laboratory by the dehydration of alcohols. The apparatus shown
above can be used to prepare a sample of propene.
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a(i) Give the structural formula of an alcohol that can be used to prepare propene.

(ii) Write an equation for the dehydration of the alcohol you have quoted in (i).

b(i) The material X can be pumice or a ceramic such as a broken brick or broken crockery. Write the
chemical name of a substance that might be present in one of these materials.

(ii) Suggest why X needs to be heated strongly.

(iii) The material X becomes black in colour. Suggest what substance is responsible for this black colour,
and how it arises in the reaction.

(iv) At the end of the reaction, when no more propene comes over, the apparatus is left to cool with the
delivery tube out of the water. Suggest why this is done.

3. The structures of 4 isomers of C4Hs are shown below.

H H H H H  CH, CH, H
c=c c=¢C c=cC c=C
/ \ / \ / \ / \
CH, H CH, CH, CH, H CH, H
CH, A B C D

a. State which structures are cis-trans isomers?

b. It is possible to react the 4 isomers with steam to form products, amongst which there is a pair of optical
isomers. Draw the displayed structures of the pair of optical isomers formed.

c. Write down the reactions that take place when D is subjected to each of the following:

(i) reaction with cold dilute KMnO,

(i) reaction with hot concentrated KMnO4

CH H
4. The structural formulae of 2 isomers, W and X, are Q \C3=C/
/ \
CH, CH,
W
X

a. Explain what is meant by the terms “free radical” and “electrophile”.
b. Isomers W and X both react with Br,. The reaction of W is slow and that of X is rapid. For each reaction,
give

(i) the type of mechanism involved;

(ii) the formula of the initial intermediate particle formed by W and X in the mechanism;

(iii) the possible products (structural formulae) of the reaction.

c. When ethene is shaken with aqueous bromine, a mixture of products is formed. Name the products and
explain by describing the reaction mechanism why there is not a pure single product.

5. Limonene occurs in oil of lemons and is used to flavour some citrus drinks. Describe 2 tests to show

unsaturation in limonene and give the structural formulae of the products. CH,
H,C CH,
ARENES
1. Name the following compounds using the IUPAC system.
O H
H,C Br Br H o H ~c”
/
C=C
\
H
CH,CH, Br
NO,
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2. Complete the synthesis flow diagram below.

1 A 2 NH,
3 Clo/F
eCl
Cl, / FeCls; 2 °
T C
O /CH:\CH3
] Reagents and conditions are
MnOy’, H.SO, ) Reagents and conditions are
v —
D 3 Reagents and conditions are
Compound A'is Compound C is
Compound B is Compound D is

. Outline, giving reagents, conditions and equations, how benzene can be synthesised into:
. Ethylbenzene

. 2-bromomethylbenzene

. 3-nitrobromobenzene

. Benzoic acid

. 2-bromo-4-nitrobenzoic acid

O QO 0T W

4. Describe how you would distinguish between the following pairs of compounds by means of a simple
chemical test. Give the reagents and conditions in the test and state clearly how each compound behaves in
the test. Write equations for the reactions involved.

a. Benzene and cyclohexane

b. Benzene and methylbenzene

5. By describing the reaction conditions, products and mechanism, compare and contrast the reactions of
bromine with ethene and benzene.
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