
St. Paul’s C. M. College 

CEMA, B. Sc. Part-III, Test, 2016-17 

F.M. 100, Time: 4 hours 

 

Group – A, Organic Chemistry (25 marks) 

 

UNIT – I (Answer any two questions) 

1. Explain the following reaction mechanistically:      3 

 
b) -dicarbonyl compounds are better Michael donors than simple keto-compounds. Explain. 2 

2. a) Identify A, B, C in the following scheme and explain the regioselectivity of the alkylation. 3 

 
b) Aza-enolates are better enolate equivalents for aldehydes than corresponding lithium enolates. 

Explain why this is so. How will you prepare an aza-enolate from the aldehyde?   2 

3. a) Predict the product of the following reaction and explain mechanistically:   3 

 
b) Give a retrosynthetic analysis of the following compound and describe a plausible synthesis (provide 

reagents and reaction conditions only, no mechanism is required.)    2 

 

4. a) Derive the structure of the products when lithium aluminium hydride is made to react with (R)-

phenyl sec-butyl ketone. Applying Felkin-Anh model identify which one is the major product. Does it 

arise from the attack at the Re or the Si face of the chiral ketone?     3 

b) Design a synthesis for the following compound using pinacol-pinacolone rearrangement reaction in 

one of the steps. Show forward synthesis (provide reagents and reaction conditions only, no mechanism 

is required.).           2 
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UNIT – II (Answer any two questions) 

5. a) What type of transitions are observed in ,β-unsaturated carbonyl compounds? How absorption 

maxima and intensity are shifted when carbonyl group is not conjugated? Discuss the effect of solvent 

polarity on R-band?          3 

b) Aniline absorbs at 235 nm (∈max 8600), however, in acidic solution the main absorption band is seen 

at 203 nm. Explain.          2 

6. a) i) Can you distinguish a pair of enantiomers by IR spectroscopy? Give reason. 

ii) Compared to the number of bonds in a molecule, there is generally more number of peaks in its IR 

spectrum. Explain.          3 

b) Can you distinguish the type of hydrogen bonding present in a compound by IR spectroscopy? Offer 

an explanation.           2 

7. a) i) What do you mean by ‘finger print region’?                                    

ii) How will you note the progress of the oxidation of 2-propanol to propanone in IR spectrum? 3 

b) Calculate the chemical shift in ppm (δ) for a proton that has a resonance at 126 Hz downfield from 

TMS on Spectrophotometer that operates at 60 MHz.      2 

8. a) i) 13C is NMR active while 12C is not. Explain.                                        

ii) Why is TMS used as a reference standard in NMR spectroscopy?    3 

b) How many different types of protons are present in allyl bromide? Give explanation.  2 

UNIT – III (Answer any one questions) 

9. a) Give a retrosynthetic analysis and a plausible synthetic scheme for 2,4-dimethyl-3,5-

dicarbethoxypyrrole.           3 

b) Explain the following reaction mechanistically.      2 

 
10. a) In his famous quest for elucidation of structure of (+)-glucose Emil Fischer did an end-group-

interchange of (+)-glucose to generate a new dextrorotatory aldohexose (X) which gave the same aldaric 

acid as (+)-glucose but different osazone. Deduce the structure of X. Is it a D or an L sugar? Provide a 

plausible synthetic scheme for such end-group-interchange starting from (+)-glucose. Will X give the 

same aldonic acid as (+)-glucose? Justify.       3 

b) Convert D-glucose to 2-deoxy-D-glucose (show structures of intermediates and provide reagents and 

conditions, no mechanism is necessary.)        2 
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