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SCIENCE 
 

SCH 3301: SYNTHETIC ORGANIC CHEMISTRY I 
  
DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) (i)     Define the term natural products.     (1 Mark) 

(ii)   State four reasons why scientists synthesize natural products.  ( 4 Marks) 

b) Distinguish between linear and convergent sysnthesis.   (2 Marks) 

c) Identify the synthons and their synthetic equivalent in the molecule below. (4 Marks) 

N

O

H  

d) Distinguish between Regioselective and Regiospecific.   (2 Marks) 

e) In designing a synthesis, strategies are divided into analysis and synthesis. What is 

involved in each case.        (4 Marks) 

f) Identify all the reagents marked A,B,C and D in the conversion below. (4 Marks) 

A

B
O2N

C D

H2N

COOH

O2N

COOH

 

g) Write mechanism involved when the compound below is synthesized using cross Aldol in 

excess base.         (5 Marks) 
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h) (i)   Write the formula of Grignard reagent     (1 Mark) 

(ii)  How is Grignard reagent prepared?     (3 Marks) 

QUESTION TWO (20 MARKS) 

a) (i)   What is Wittig reaction?       (1 Mark) 
 
(ii)    Illustrate how ylidees are prepared and explain their properties. (6 Marks) 
 
(iii)   By carrying retrosynthesis of the T.M given below, propose possible methods of 

synthesizing; 

using the starting material containing no more than seven carbons and 

triphenyl prosphine. Which method would be preferred and why? (9 Marks) 

b) Explain the following observations.       

(i)   Convergent synthesis is preferred over linear synthesis.   ( 2 Marks) 

(ii)  Bulky groups in the vicinity of carbonyl retards nucleophilic reaction(2 Marks) 

QUESTION THREE (20 MARKS) 

a) Define keto-enol tautomer.       (1 Mark) 

b) Using; 

CH  CH2  CH3

 show the reaction mechanism in ; 
(i)  Basio medium       (3 Marks) 
(ii)   Acidic medium       (3 Marks) 

c) Starting with phenol structure A, show how Asprin structure B is sysnthesized.(6 Marks) 
 

OH

(A)

OCOCH3

COOH
(B)
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d) Give the products of the following reactions under the given reaction condition; 

(i)

O

1. CH3Mg Br

2. H3O
+

(2 Marks)

(ii) C6H5  C H

O
+ CH3 C  CH3

1  OH-

100oC

(2 Marks)

(iii) 2

O

Butoxide

-H2O

(2 Marks)

 
e) What is Darzen’s condensation?      (1 Mark) 

QUESTION FOUR (20 MARKS) 

a) (i)   What is Michael addition?      (1 Mark) 
 
(ii)   Explain why Michael addition reaction will mainly give � − carbon addition 
product.         (3 Marks) 
(iii)   Show the reaction mechanism for the reaction below.   (6 Marks) 
 

R' CH2 CHO + R CH= CHCN
Base

R - CH CH2CN

R' -CH CHO

 
b) (i)   What is Diels- Alder reaction?      ( 1 Mark) 

(ii)   Explain the following observations; 

I. The Diels-Alder reaction is stereospecific   (2 Marks) 
II.  CIS conformation is preferred over conformation in Diels-Alder reactions 

        (2 Marks) 
III.  Give the structure of the product in the following Diels-Alder reaction 

+

     (2 Marks) 
c) Show mechanism for the preparation of the following diketone using enamine synthesis. 

          (4 Marks) 
    


