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QUESTION ONE (30 MARKS) 

1.     (a)  (i) State two reasons why organic synthesis is possible(2 Marks) 

  (ii) State four reasons why should synthesize natural 

   products               (2 Marks) 

(b)  Explain the steps involved in designing an organic    

 synthesis                  (5 Marks) 

(c)  (i) State two types of synthetic routes            (2 Marks) 

     (ii) How could 2-Chlorohexane be synthesized from a hydrocarbon 

and any other necessary regents            (2 Marks)   

(d)  Identify the synthons and their synthetic equivalents  

MeO

CH3

O

           (4 Marks) 

(e) Identify all the reagents marked as A,B,C,D,E and F in the conversion  

Below        

 

CH3 A

B
O2N

CH3 C

H2N

COOH F

OCH2CH3

H2N

O

E

           (7 Marks) 

(f)        (i)     State two types of Claisen reactions   (1 Marks) 

(ii) Give the mechanism for the reaction below 

C

O

H2CH3C OCH2CH3
C

O

CHH3CH2C C

O

O CH2CH3

CH3

1. CH3CH2O
-

2. H
+

       (5 Marks). 
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QUESTION TWO (20 MARKS) 

2.  (a) What is Michael addition reaction         (1 Mark) 
     

(b) Give the mechanism for the reaction  below 

             

C

O

CH3

CH2CH2CH2

C=O

CH3 OH-
CH3

O,-H2                    (5Marks)  

(c) (i)      What is Claisen-Ester condensantion reaction (2 Marks)       

(ii) Complete the reaction below  

 CH=CHCH2CH2OH +NaO+2CN-=CCO-=Na+, RCOOH →(1Mark)    

             (1 Mark)            

           (d)  (i) Define a Ylide         (2 Marks) 

  (ii) Describe how a Ylide is prepared      (3 Marks) 

(e)      Using a reaction mechanism show how 5,5-dimethyl cyclohexane -

1,3-dione is synthesized from 4-methyl pent-3-en-2-one and 

diethylmalonoate                    (5 Mark) 

 

QUESTION THREE (20 Marks) 

3.  (a) (i) State three qualities of a protecting group   (3 Marks) 

(ii) What is Clemensen’s reduction?    (1 Mark)  

  (iii    Starting with acetylene, how would you synthesize the following  

(a)  CH3CH2C≡CH  (b)  CH3CH=CHCH3 (4 Marks) 

 (b) Using a specific example show the Baeyer-Villager Oxidation 

           (3 Marks) 

 (c) (i)  Consider Benzocaine     (5 Marks) 

  (ii)  Write its synthesis     (5 Marks) 
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QUESTION FOUR (20 Marks) 

4.  (a) Starting with phenol show how Aspirin is synthesized    

           (6 Marks)  

(b).  What is Diels-Alder reaction      (2 Marks) 

 (c)  Show how the amine group is protected in the conversion              

                        below         (3 ½   Marks) 

(d) Complete the reactions below  
   (i)  

 

  (ii) 

 

  (iii)  

           (3 Marks) 

 (e)     (i) Write the synthetic tree     (1 Mark) 

  (ii) By carrying out retrosynthesis of the target molecule given  

below. Propose possible methods of synthesizing the 

compoung using the starting material containing not more 

than 7 carbons and triphenyl phosphene   (5 Marks)  

   

 

---------------------------------------------END------------------------------------------ 

 


