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CEMA, B. Sc. Part-III, Test, 2017-18 

F.M. 100, Time: 4 hours 

 

Group – A, Organic Chemistry (25 marks) 

 

UNIT – I (Answer any three questions) 

1. a) Provide retrosynthetic analysis for any one of the following compounds and then outline 

the corresponding forward synthesis.        3 

 
b) What unwanted reaction may interfere with the desired reduction outlined below and how 

do you propose to solve the problem?       2 

 
2. 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 osazone as with the enantiomer of (+)-glucose? Justify.

            3 

b) Explain the following mechanistically:       2 

 
3. a) Hydrolysis of 2-methoxyfuran with aqueous acid produces 4-hydroxybut-2-enoic acid 

lactone MeO2C(CH2)2CHO. Explain this reaction mechanistically.    3 

b) Explain the following reaction mechanistically:      2 

 
4. a) When either enantiomer of benzoin is reduced with sodium borohydride, we get the same 

meso-hydrobenzoin. Explain this outcome. Classify this reduction as stereoselective and/or 

stereospecific with justification.        3 
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b) Draw the Haworth projection formulae of -D-mannopyranose. This has higher population 

in the anomeric equilibrium than the corresponding -form. Explain.   2 

5. a) Discuss the process of ring inversion (flipping of the ring) of cyclohexane chair with 

energy profile diagram.         3 

b) Explain why cis-1,4-cyclohexanediol exists preferably in twist-boat conformation? 2 

 

UNIT – II (Answer any two questions) 

6. a) λmax value for p-aminophenol in water is longer than in acid solution. Justify.    2 

   (b) Rationalize the following observations:       3 

(i) Ethylene fails to show any IR signal around 1600 cm-1. 

(ii) C=C stretching frequency of cyclobutene appears at 1566 cm-1 while that of 1- 

methylcyclobutene is at 1641cm-1 in the corresponding IR spectrum. 

7. a) Dehydration of the following tertiary alcohol (A) leads to a number of compounds. Try 

to characterize the dehydrated compounds through the use of UV spectroscopy.  2 

 
(b) (i) What will be the chemical shift in ppm unit for a proton that shifted to 270 Hz from the 

TMS in a 100 MHz NMR spectrometer? 

(ii) Arrange the following underlined hydrogen atoms in order of increasing chemical shift 

values in 1H NMR spectra and justify. 

                        R-H;   R-CHO;   Ar-H     (R- and Ar- have the usual meanings)  3 

8. a) In IR spectroscopy, ethyl acetoacetate shows peaks at 1715, 1650, 2900 and 3200 cm-1. 

How will you justify it?         2 

(b) (i) An organic sample S, with molecular formula C3H6O gives only one 1H-NMR signal at 

δ 2.2 ppm (6H). Deduce the structure of the compound explaining the facts. 

(ii) How can you distinguish between the following pair of compounds by 1H-NMR 

spectroscopy?           3 
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