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THIRD YEAR, SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF SCIENCE (CHEMISTRY)  

 
SCH  3352 : SYNTHETIC ORGANIC CHEMISTRY II 

 
DATE: OCTOBER 2020      TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Differentiate between a fused ring system and a bridged ring system. (2 Marks) 

b) Briefly outline the features of  Diels- Alder reactions.   (4 Marks) 

c) Give the products of the following reactions;     (8 Marks) 

  

C C H

C H 3 C H 2 C H 2  C  C H

C H 3 C H 2 C H 2  C C  C H 3

B H 3

B H 3

C H 3  C C  C H 2 C H 3

O 3  ,   H 2 O

( i ) H 2 O 2 ,  O H -

( i i )

O 3 ,  H 2 O
( i i i )

H 2 O 2 ,  O H -

( i v )  

d) Using the Hoffmann elimination method, show the reaction mechanism for the 

preparation of pentene from Pentylamine.     (6 Marks) 
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e) Show the reaction mechanism of synthesizing 4-methyl hexanol using the hydroboration 

oxidation method.        (7 Marks) 

f) What is a Farvoskii rearrangement reaction.     (2 Marks) 

QUESTION TWO (20 MARKS)          

a) Briefly describe the rules governing the Diels-Alder reaction.  (8 Marks) 

b) Using relevant equations, briefly describe the mechanism involved in cope elimination 

reactions.         (6 Marks0 

c) Study the reaction below and answer the questions below; 

C C

O

O

O
addition

C C

O

O

O

A

rearrangement B

Zn, H2O

C

O

+ O

O

+ byproduct  

(i)     What is the name of reaction presented above ?    (1 Mark) 

(ii)     Give the name of compound A       (1 Mark) 

(iii)    Compound A rearranges to yield compound B. Give the structure and name of compound 
B.          (3 Marks) 

(iv)    What by-product is formed in the reaction above .    (1 Mark) 

QUESTION THREE (20 MARKS) 

a)  By showing the mechanism of the reaction, give the expected products formed when the 
compound below is treated with H2O2 in the presence of heat.  (6 Marks) 

C H 2 C H 3(C H 3 )2N

 
b) Study the dienes  below A and B and explain why A is very reactive while B is 

unreactive  in a  Diels-Alder reactions.     (4 Marks) 
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A B  
 

c) Baeyer-villiger reaction is the reaction of treating a ketone with a peroxy acid. Show the 

reaction mechanism and product formed in the reaction below; 

CH3 C CH3+ CH3COOH

O O

     (8 Marks) 
d) What is the characteristics of a Demjanov rearrangement reaction.  (2 Marks) 

QUESTION FOUR (20 MARKS)1 

a) By using retrosynthetic analysis, determine the diene and dienophile that are needed to 

prepare the following Diels-Alder adducts.     (8 Marks) 

(i)

CO O H

CO O H

(ii)

O

O

C H 3O

(iii)

C l

C O O C H 3

iv )

C O O CH 2C H 3

C O O C H 2C H 3  

b) Study the reaction and answer the questions below; 

OH

CH2NH2 +HNO2

O

+ H2O + N2

D  
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(i)   What is the name of the reaction represented by the equation above.(1 Mark) 

(ii)   Show the stepwise mechanism for the reaction represented  above (5 Marks) 

(iii)  What is the name of the product D     (1 Mark) 

c) Show the mechanism for the dehydration reaction below;   (5 Marks) 

CH 3 C C CH3

CH3

CH3

OH

H

H2SO 4 CH 2 C CH CH3

CH3

+H2O

CH3

 


