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Q1.  

(a) Differentiate between the following pairs of terms: (2 Marks each) 

(i) An overall reaction and reaction mechanism  

A reaction equation shows the overall transformation of starting materials (the 

beginning of the reaction) to the products (the end of the reaction), while the 

reaction mechanism is a detailed, stepwise illustration of how the electrons in 

the bonds of the starting materials of a reaction are reorganized into its 

products. 

(ii) Structural isomer and stereoisomer 

Structural isomers have the same molecular formula, but different connectivity 

of atoms in the molecules, while stereoisomers have the same molecular, same 

connectivity of atoms, but differ only in the three-dimensional orientations of 

their atoms in space. 

(b) Relate the following terms: (2 Marks each) 

(i) Chirality and optical activity 

Chirality (handedness) is the characteristic of a molecule that lacks a plane of 

symmetry that makes it impossible to superimpose on its mirror image, while 

optical activity is the characteristics of a chiral molecules to rotate plane 

polarized light. 

(ii) Nucleophilicity and electronegativity 
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Nucleophilicity is the tendency of an electron-rich species to share electrons with 

an electron deficient species to form a covalent bond, while electronegativity is the 

tendency of an atom to attract electrons towards itself. The greater the 

electronegativity the lower the nucleophilicity. 

 

(c) Why is stereochemistry important to the practice of pharmacy? (3 Marks) 

Stereochemistry is particularly of practical concern to pharmacy practice because 

it is a requirement worldwide that chiral drugs be administered in 

enantiomerically pure forms or that rigorous tests be performed to ensure that 

both enantiomers of a drug are safe. 

(Total: 11 Marks) 

Q2.   
(a) Classify the following reactions as either addition, elimination or substitution 

reactions? (2 Marks) 

 

(b) Dichloromethane (CH2Cl2) and carbon tetrachloride (CCl4) are important industrial 

solvents that can be interconverted based on the reaction below: 

.  

Propose a reasonable reaction mechanism for the above reaction (6 Marks). 
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(Total: 10 Marks) 

Q3. 

(a) Refer to the structure of 1,4-di-isopropyl-2-methylcyclohexane, shown below, 

and answer the questions that follow.  

 
(i) Provide the complete IUPAC name of 1,4-di-isopropyl-2-methylcyclohexane. 

(3 Marks) 

 
 

(ii) Draw the structure of the enantiomer of the above molecule. (2 Marks) 

 
 

(b) The sugar arabinose, shown below, is a common component of cell walls of 

certain bacterial and plays an important role in their survival. 

 
(i) Draw the Fischer projection of the arabinose shown above (2 Marks) 
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(ii) Assign the relative configuration of the arabinose based on the D/L notation. 

(2 Marks) 

L-Arabinose 

 (Total: 9 Marks) 


