Alkenes 3.2

1.  Alkenes contain a carbon to carbon double bond. Although such a bond may appear to be
equal to two single bonds evidence from bond enthalpies suggests that the carbon atoms
form sp2 hydrids and form a strong o (sigma) bond and a weaker = (pi) bond. This helps
explain why alkenes, which contain strong double bonds, undergo addition reactions with
such ease.

(a) Explain what is meant by sp2 hydridisation of carbon.
(b) Use evidence from bond enthalpies to calculate the mean bond energies of the ¢ and ©

bonds respectively.
(c) Explain, in terms of bonding theory, why sigma bonds are much stronger than pi bonds.

(d) Explain why alkenes undergo addition reactions.

2.  Draw the structure of the following alkenes.
(a) pent-2-ene (b) 2-methyl hex-3-ene
(¢) cyclopentene (d) 1,2-dimethyl cyclobutene

3. Draw and name all possible alkenes produced on reaction with a dehydrating agent.
a)  Propan-2-ol (b) Hexan-2-ol
4. The alcohol CH3CH(CH3)CH(OH)CH3 can be dehydrated to form 3-methylbut-1-ene.
It is also possible to dehydrate the alcohol to form another alkene X.
(@) Name the above alcohol above.
(b) Draw the extended structural formula of 3 methyl-but-1-ene.
(c) Draw the extended structural formula of alkene X.
(d Name two substances which can be used to dehydrate alcohols.
5.  Name the following halogenoalkanes.
(a) CH,CHCICH, (b) CH,CICH,Cl

(c) CH,CH,CHBrCH, (c) CH,CHCICHCICH,

6. Name all the possible alkenes which can be produced by base induced elimination of
hydrogen halides from the following.

(a) 2 bromopropane (b) 2 iodobutane
(c) 2 chloropentane (d) 3 bromopentane
(e) chlorocyclobutane (f) chloroethane
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Addition Reactions 3.3

1. Use Markownikow's rule, where necessary, to predict the products of the following

reactions.

(a) Ethene and hydrogen (b) ethene and hydrogen iodide
(c) propene and hydrogen bromide (d) But-1-ene and water

(e) but-2-ene and hydrogen chloride (f) propene and bromine

(g) propene and water/ H* (h) but-2-ene and water/H*

(i) but-1-ene and bromine (j) but-2-ene and hydrogen

2.  Name the following monohalogenoalkanes and classify them as primary, secondary, or

tertiary.

(a CH3CHBrCH; (b) CH3CH,CH,l

(c) CH3C(CH3)CICH3 (d) CH3CHCICH(CH3)CH3

(e) CH,CIC(CH3),CH3 (f) CH3C(CH3)CICH(CH3)CH3

3.  Draw the extended structural formulae of the following monohalogenoalkanes and classify
them as primary, secondary, or tertiary.

(a) 2-iodq,2methylpropane (b) chlorocyclobutane

4. Name the following halogenoalkanes.

(a) CH,CICHCICH; (b) CH,ICH,CH,]
(¢) CHsCl (d) CH,Cl,
¢) CH,BrCHBrCH;3 (f) CH3CH,Cl3

5.  When propene is bubbled through an aqueous solution of bromine, 1,2 dibromopropane is
produced. When propene is bubbled through bromine dissolved in an aqueous solution
of sodium chloride a mixture of 1,2 dibromopropane and 1bromo, 2 chloropropane is
produced.

(a) Show the mechanism for the reaction of bromine and propene.

(b) Explain why 1bromo, 2 chloropropane is produced when the bromine is dissolved in a
solution of sodium chloride.

(c) Suggest an explanation for the fact that the proportion of the 1bromo, 2 chloropropane
increases as the concentration of the sodium chloride increases.

6. Name and give the ionic formula of the alkoxides produced in the following reactions

(a) Sodium and propanol (b) lithium and ethanol
(c) potassium and butanol (d) sodium and methanol
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