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Answer ALL Questions 


Q1.  

Provide a brief explanation to account for the following observations. (2 Marks 

each) 

(i) Azetidine is a stronger base than aziridine 

Aziridine has more ring strain than azetidine and would not sustain a 

protonated ring (aziridinium cation) that would rather undergo ring opening 

reactions. 

(ii) Azine undergoes nucleophilic aromatic substitution faster than azole. 

Azole (pyrrole) is ᴨ–excessive while azine (pyridine) is ᴨ-deficient, Thus 

azine reacts readily with nucleophiles than azole by forming a carbanion 

stabilized by the electron deficient azine ring. 

(iii) Azinanane (piperidine) adopts a chair conformation, while azine (pyridine) 

is planar. 

Due to aromaticity requirements for a delocalized system the p-orbitals on 

each atom of azine have to be parallel to each other, an arrangement that 

can only be realized in a planar structure, while in the saturated structure of 
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azinane containing sp3 hybridized bonds of tetrahedral geometry, the 

molecule attempts to limit the torsional interactions by adopting the chair 

conformation. 

(iv) Oxetane undergoes fewer nucleophilic ring opening reactions compared to 

oxirane 

The ring strain in oxetanes is less than in oxiranes. Oxiranes would therefore 

readily undergo ring opening reactions to relieve the strain in the ring. 

(v) Azolidine is a stronger base than azole 

The lone pair of electrons on the nitrogen of azolidine is localized on 

nitrogen and can readily engage in acid-base reactions, while for azole, due 

to aromaticity, the lone pair of electrons on nitrogen is delocalized in the 

aromatic ᴨ–cloud and not readily available to engage in basic reactions. 
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Q2.  

Provide the structures of the missing compounds A, B, C, D and E in the reaction 

schemes shown below: (2 Marks each) 

 
 

Q3. 

The pheromone (R, 2-methyl 1,6-dioxaspiro[4.5]decane) of the maize stalk borer, 

a serious pest for maize farmers, can be prepared based on the reaction shown 

below: 

 

Considering that pheromones have found use in targeted integrated pest 

management programmes, answer the following questions. 

(i) What is integrated pest management? (2 Marks) 

Integrated pest management (IPM) integrates all available pest control 

techniques to discourage the development of pest populations and keep 
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pesticides and other interventions to levels that are economically justified 

and reduce or minimize risks to human health and the environment.  

IPM emphasizes the growth of a healthy crop with the least possible 

disruption to agro-ecosystems and encourages natural pest control 

mechanisms.  

It involves the use of a combination of techniques for pest control that may 

involve a combination of attractants (pheromones), repellents, antifeedants, 

oviposition deterrents, biological control and pesticides. 

 

(ii) Explain how the pheromone of the stalk borer can be used in pest 

management (2 Marks) 

Pheromones can be used in conjunction with pesticides in integrated 

pest management to attract pests to aggregate at a centralized location 

at which pesticides can then be applied to exterminate the pest. 

 

(iii) Propose a reasonable and stepwise reaction mechanism for the above 

reaction (6 Marks) 



 5 

 


