
 1 

 
 
 

UNIVERSITY OF NAIROBI 
 

FACULTY OF EDUCATION EXAMINATIONS 2017/2018 

FOR THE DEGREE OF  

BACHELOR OF EDUCATION (SCIENCE) 

 

SCH 402: HETEROCYCLIC CHEMISTRY 

 

DATE:                        TIME: 

 

Answer ALL Questions

Begin answering a new question on a new page in your answer booklet. 

Q1.  

(a) Draw the structures corresponding to the following names. (2 Marks each) 

(i) 4-Cyclobutyl-1,2-dihydroazete  

(ii) 1-Oxa-6-thiaspiro[4,5]decane 

(iii) Furo[3,2-d]oxazole 

 

(b) Provide the IUPAC names of each of the following heterocycles. (3 Marks each) 

 
(c) Refer to the structures of the compounds shown below and answer the questions 

that follow. 

 
(i) Provide the name for each of the structures (3 Marks) 

(ii) Giving reasons, identify the most stable regio-isomer among the three 

structures (3 Marks)  

(Total Marks: 21 Marks) 
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Q2.  Determine the structures of the missing compounds (A-I) in the following 

sequences of reactions (2 Marks each) 

(i) Procaine, D, a local anesthetic, can be synthesized as illustrated below: 

 

(ii) Strained heterocycles are key intermediates in the synthesis of a diversity of 

functionality as shown below. 

 

 (iii) Chiral terpenes are important starting materials to chiral heterocycles. Indicate 

the stereochemistry in the structures formed in the reactions below. 

 (Total Marks: 18 Marks) 

 

Q3. 

(a) Propose a reasonable reaction mechanism for the acid-catalyzed synthesis of the 

pheromone (J) of the common wasp (Vespula vulgaris) based on the reaction 

shown below: 

(6 Marks) 
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(b) Oxiranes are important intermediates towards diverse functionality. Using curly 

arrows, propose a reasonable and stepwise reaction mechanism for the 

isomerization of oxirane (K) shown below: (6 Marks) 

 
(c) Flavones are common in nature and exhibit diverse biological activity. Their ring 

opening reactions provide phenols that have potent antibacterial properties. 

Propose a reasonable and stepwise reaction mechanism for the conversion of a 

flavone (L) to the phenolic pyrazole (M) shown below: (6 Marks) 

 
(Total Marks: 18 Marks) 

 

Q4. 

(a) Advance a brief explanation for the following observations: (3 Marks each) 

(i) There is a greater variety of five-membered aromatic heterocycles than there 

are six-membered aromatic heterocycles.  

(ii) Pyrrole is more reactive in electrophilic aromatic substitution than pyridine. 

(iii) Pyrrolidine is a much stronger base than diethylamine, yet both are 

secondary amines. 

(b) Suggest the sequence of reactions that could be used to accomplish the 

transformation shown below. Note that more than one step is required in the 

transformation. Show all the necessary reagents and the intermediate compounds 

of the synthesis. (5 Mark each) 

 

(Total Marks: 14 Marks) 


