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QUESTION 1

1.

(&) Briefly discuss how the following factors affect the rate of organic synthesis reaction:

(i) Temperature (6 marks)
(i) Catalysis (4 marks)
(b) What isthe significance of “organic synthesis” (3 marks)
(c) Namethe four interrelated aspects which need to be considered in planning and
designing synthesis. (2 marks)
(d) What are the limitations of organic synthesis? (4 marks)
(e) Writedown al the basic unit processes in the nitration of benzene with a mixture of
Sulphuric acid and name them. (6 marks)

(f) Using arelevant example, explain what aregiospecific reaction is. (5 marks)

QUESTION 2

(a) Which alkyl halide would you expect to react more rapidly by an SN? mechanism?
Explain your answer. (6 marks)
() CH4CH,CH,CH,Br ys CH 3CH20|H CHj

Br
(1) CH3CH,CHCI vs CH4CH,CH,Br

(b) With the aid of energy-reaction path diagrams, explain why the energy profile of
SN? has only one transition state while SN* has two transition states. (8 marks)

(c) State zaitsev’s rule using the reaction below for illustration. (6 marks)
o
H,C—G—C—CH; ——> A +B
I
CHj Br
QUESTION 3

(@ Outline the synthesis of 1-bromobutane from 1.2-dibromoethane and ethylbromide.
Show all the necessary steps and the reaction mechanisms involved. (10 marks)

(b) Synthesis of symmetrical ethersis achieved by dehydration of primary acohols. An
exception to thisrestriction is the synthesis of unsymmetrical ether from tert-butyl
alcohol with a primary acohol in sulphuric acid at room temperature. Give alikely
mechanism for this reaction and explain why it is successful. (5 marks)

(c) Givethe products expected in the following reaction and, with reasons, predict the
major product. (5 marks)

)\/ + HC ———m—



QUESTION 4

(@) Definethe following terms: (8 marks)
(i) Nucleophile
(ii) Solvolysis
(iii) Electrophile
(iv) Hybridisation

(b) Using examples, distinguish between heterolysis and homolysis. (6 marks)
(c) A student required to synthesise 4-chloro-2-propylbenzenesulphonic acid in the
laboratory.
SOzH
cl CH,CH,CHj

Using retrosynthetic analysis, show how the specific synthons can be obtained. (8 marks)

QUESTIONS
(@ Outline the mechanism and the expected products for the addition of Br; to
trans-2-butene. (5 marks)

(b) Briefly discuss the biosynthetic pathway that can be employed in the
synthesis of the following compounds, (15 marks)

() Quinines
(1) Nicotine



