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1. (a) Define the following terms; Chiral centre, enantiomers, optical activity and diastereomers. 

                                                                                                            (4 mks) 

    (b) Identify a chiral centre in each of the following compounds. Draw three dimensional  

          structures and name their anantiomers using R/S notation 

(i) 1,3- dichlorobutane                                                               (2 mks) 

(ii) 1,2- dibromopropane                                                            (2 mks) 

(iii) 3-methylpentane                                                                   (2 mks) 

    (c) (i) What does E and Z designation mean in the nomenclature of alkenes?     (1 mk) 

         (ii) Draw the three-dimensional formulas and name using E/Z notation for the  

               stereoisomer of 3-bromo-2-hexene.                                                           (3 mks) 

         (iii) Draw the structural formula for (E)-1-bromo-3-Chloropropene.              (1 mk) 

         (iv) Give the Newman’s conformational isomers of 2-bromo-3-chlorobutane. 

                                                                                                                             (2.5 mks) 

2. (a) Give the mechanism for the reaction of Tert-butylchloride with NaOH solution to  

            give tert-butylalcohol. Name the type of reaction.                                    (4.5 mks) 

    (b) Describe with the use of equations how 2-bromo-2,3-dimethylbutane can be  

          prepared from 3,3-dimethyl-1-butene.  Give the mechanism of the reaction. (5 mks) 

    (c)  Complete the following reaction equations:                                               (5 mks) 

 (i) CH3CH2CHBrCH3     KOH/ethanol   A     +    B 

 
 (ii)  CH3CH2Br        C              D       (CH3)2C=O (propanone)       E (alcohol) 

                                                                                      H2O 

 

             (iii)  CH3CH2 CH2OH       P + I2          F 

    (d) Define the following expressions: (i) polar protic solvent (iii) Polar aprotic solvent. 

                   (3 mks) 

3. (a)  Give the structural formulas for the following compounds:                    (4 mks) 

     (i) 4-methyl-3-hexen1-ol      (ii) Cyclohex-1, 4-dien-3-ol 

     (iii) p-isopropyl nitrobenzene   (iv) m-aminophenol. 

  (b) Define the following terms: (i) electrophile  (ii) Ring activating group  

       (iii) Ring deactivating group (iv) nucleophile                                    (4 mks) 
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(c)  Give the mechanism for the dehydration of3,3-methyl-2-butanol using conc.  

       Sulphuric acid to give two alkenes. Name the major and minor products of the  

alkenes.                                                                                              (6.5 mks) 

(d)  Explain chemical analysis used to classify alcohols into 1
o
, 2

o
, and 3

o
 alcohols.     

                                                                                           (3 mks) 

4.  (a) Give the mechanism for the nitration of benzene using Nitric acid in presence  

  of dil. Sulpuric acid.                                                                   (5 mks) 

     (b) Starting from benzene and any other reagents show using equations how the 

following compounds are synthesized.                                                      (9 mks) 

         

(i)

CH3

Cl
(ii)

NO2

CH

H3C
CH3

(iii)

HO3S

C=O

CH2CH3  

     (c) Describe with the use of equations an industrial process used to manufacture  

     phenol.                         (3.5 mks) 


