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Q1.  

 

Account for the observations highlighted below: (You may use appropriate 

illustrations or mechanisms, but in either case, be brief and to the point) (3 Marks 

Each) 

  

(a) Ring closing metathesis is more versatile for macrocarbocyclization than 

cycloaddition reactions. 
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In ring closing metathesis, the cyclization is enabled by the initial co-ordination of 

the substrate on the catalyst surface thus bring the terminals in close proximity to 

facilitate cyclization and the molecule dissociates from the metal surface only 

once the cyclization is complete. Rings of all sizes can be generated unlike in the 

cycloaddition reactions that are limited to the synthesis of four, five and six-

membered ring systems. 

 

(b) Boronate esters are more effective in carbon-carbon bond formations with aryl 

halides than organocuprates. 

Boronate esters are stable and can be isolated and purified by chromatography 

unlike the organocuprates. This removes any impurities that could interfere with 

the coupling reaction. 

 

(c) Organozinc compounds react with ketones, but do not react with esters. 

Since organozinc reagents are less polarized than organolithium and 

organomagnesium reagents, they react faster with stronger electrophiles compared 

to weaker electrophiles. Considering that the order of electrophilicity among the 

various carbonyl compounds is aldehydes > ketones > esters > amides; with esters 

being weaker electrophiles that ketones due to the resonance donation of the extra 

oxygen of the ester, it would be expected that esters will react slower with 

organozinc reagents, if at all. 

 (Total: 9 Marks) 

 

Q2. Provide the missing structures in the reaction sequences below. Specify the 

stereochemistry where applicable. (2 Marks Each) 
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(a)  

 

(b) GR-127935 is a drug that acts as a selective antagonist of the Serotonin receptor. 

It alters the release of the hormone Serotonin (a hormone that controls mood) in 

the brain. GR-127935 can be synthesized based on the reaction sequence below: 

 

 

(c) Cycloaddition is important in the synthesis of ring A and C of steroids. Specify 

the relative stereochemistry (where appropriate). 

 
(Total: 12 Marks)           

 

Q3. 

 

(a) Illustrate the differences between the strategy of functional group addition (FGA) 

and functional group interconversion (FGI) as used in retrosynthetic analysis. (3 

Marks) You may use short illustrations if necessary. 

The functional group addition strategy in retrosynthetic analysis involves 

introducing additional functional groups in a retron at locations where there are no 

existing functional groups, to guide further disconnections based on known 

powerful bond making reactions, whereas functional group interconversion 
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strategy involves converting one functional group into another to facilitate a 

disconnection. 

 

(b) Propose a stereospecific synthesis of the pheromone (bombykol) of the silkworm 

moth based on the partial retrosynthetic scheme below that uses the Suzuki 

coupling reaction as an important step in the reaction. (6 Marks) 

 
Since the Suzuki reaction involves a boronate ester reacting with an alkenyl or aryl 

halide, the key Suzuki reaction would be as illustrated below: 

 
 

This key reaction and its reacting partners are derived based on the scheme below 

 

 
 (Total: 9 Marks) 

 


