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Q1.  

Chemoselectivity in functional group transformation is a coveted outcome in organic 

synthesis. This is commonly achieved by exploiting unique characteristics inherent 

in closely related reagents.  

Refer to the observations noted below and advance reasons behind the observed 

outcomes: (You may use appropriate illustrations or mechanisms, but in either case, 

be brief) (2 Marks Each) 

 

(a) Resorcinol (benzene-1,3-diol) readily undergoes hydrogenation to cyclohexane-

1,3-dione in the presence of H2/Ni, but benzene does not. 

Resorcinol can exist in keto-enol equilibrium with a keto form that is less stable 

and more reactive to hydrogenation than the parent aromatic enol. Benzene can 

not exist is such an equilibrium and as such is fully stabilized by aromaticity. 
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(b) PCC oxidizes 1-methylcyclopent-2-enol, but not 1-methylcyclopent-3-enol.  

 

(c) Although imines are less reactive than aldehydes, they are reduced by the 

deactivated reducing agent NaBH3CN, yet aldehydes are not. 

The reductions with NaBH3CN take place at pH 3-6 at which an imine, if present, 

would be protonated and therefore activated for reduction, whereas the ketone or 

aldehyde, which are comparatively less basic, would not be activated sufficiently 

for reduction with NaBH3CN. 
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(d) MCPBA epoxidizes electron-rich alkenes, while H2O2/NaOH epoxidizes 

electron-deficient alkenes. 

MCPBA is an electrophilic epoxidizing reagent that oxidizes only electron-rich 

double bonds. (1 Mark) 

 
 

H2O2/NaOH generates a nucleophilic reagent that epoxidizes electron deficient 

double bonds only. (1 Mark) 
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(e) Unstabilized phosphorus ylides react with aldehydes to provide Z-alkenes, yet 

stabilized phosphorus ylides react to provide E-alkenes. 

The unstabilized phosphonium ylides are presumed to react principally through 

the ylene form by  a concerted [2+2]-cycloaddition-like closed transition state 

leading mainly to a Z-alkene, while the stabilized ylides react as nuclephiles 

through the ylide form by a stepwise process involving an open transition state 

leading to the formation of the more thermodynamically stable E-alkene. 

 (Total: 10 Marks) 

Q2.  

Provide the structures of the missing compounds A - D in the reaction scheme 

highlighted below (2 Marks each) 

For compound D, explain the stereochemical outcome (2 Marks) 

The stereochemistry of the alcohol in D is guided by the steric influence of the 

isopropyl group. 

 (Total: 10 Marks) 

 

Q3. 

 

In organic synthesis, the sequence in which reagents are introduced plays a pivotal 

role in determining the efficiency of the synthetic pathway.  
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One of the two reaction pathways shown below is more feasible than the other: 

(i) Identify the feasible pathway, giving reasons for your choice. 

 
In the first step of the reaction, the two carbonyl groups are of differential 

electrophilicity; consequently the more electrophilic of the two carbonyls can be 

protected chemoselectively. (2 Marks) This selectivity cannot be achieved with 

the alternative pathway. 

(ii) Based on the feasible pathway, propose a reasonable and stepwise reaction 

mechanism for each step in the pathway. 
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(Total: 10Marks) 


