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Preparatory Examination – 2, Session: 2016-2017 

FM: 50    Paper IA (Organic Chemistry)   Time: 2 hours 

Write brief, to-the-point answers in your own words as far as practicable.  

Avoid verbose explanations and/or extraneous elaborations.  

CHT12a 

Unit-I 

(Answer any three questions) 

1. a) Assign each of the following chiral compounds with R/S descriptor indicating priority sequence:  3 

 
b) Find and justify the stereochemical relationship of molecule A with that of B and C.     2 

 

2. a) Draw the Potential Energy versus Torsion Angle diagram for the conformations of ethylene glycol in gaseous state. 

Clearly label the maxima and minima with proper conformations and justify the relative energies.   3 

b) Draw as directed:            2 

i) E-isomer of oxime of propanal, ii) syn-isomer of PhCH(OH)CH(Me)CHO (in flying-wedge)  

3. a) Define pseudoasymmetric centre. Draw the relevant isomer of 2,3,4-trihydroxyglutaric acid which contains a 

pseudoasymmetric centre and identify the centre with justification. Comment on the stereogenecity and chirotopicity of 

that centre.             3 

b) Write down the structure of the product when – i) pro-S hydrogen of propiophenone is replaced by OH, ii) cyanide 

attacks from Re face of propiophenone.          2 

4. a) Explain with a suitable mechanism: i) (R)-1-phenylethyl chloride racemises when dissolved in formic acid., ii) (S)-

2-iodooctane racemises upon treatment with sodium iodide in acetone.      3 

b) Calculate the enantiomeric excess of a sample of lactic acid obtained by mixing (+)-lactic acid, racemic lactic acid 

and (-)-lactic acid in the weight ratio of 3:2:1 respectively.       2 

5. a) Draw the configurational isomers of MeCH=CHCH=CH2 and MeCH=C=CHMe. Explain why those for the former 

differ widely in chemical properties but those of the latter do not.       3 

b) Write down the s-cis conformation for CH2=C(CH2OH)-CF=CH2 and compare its stability with the respective s-trans 

conformer.              2 

Unit-II 

(Answer any two questions) 

6. a) Assign -M.O. energy levels of [6]-annulene with the help of Frost’s circle and calculate delocalization energy in 

terms of . Also identify and draw the HOMO and LUMO clearly showing the node(s).    3 

b) The dipole moment of either of N,N,2,6-tetramethyl-4-nitroaniline and N,N,3,5-tetramethyl-4-nitroaniline is less than 

that of N,N,-dimethyl-4-nitroaniline. Explain.         2 

7. a) Three isomeric pentanes have the following melting points (in oC): -16.6, -129.8 and -159.9. Match each melting 

point with the correct isomer and rationalise your answer.       3 

b) Which one among of cycloheptanone and tropone (i.e. 2,4,6-cycloheptatrien-1-one) is expected to have a shorter C=O 

bond length? Explain.            2 

8. a) Arrange the following compounds in order of increasing Heat of Hydrogenation values. Give reason 

in favour of your choice: (E)-1,3-hexadiene, (2E,4E)-hexadiene and (E)-1,4-hexadiene.     3 

b) Draw the resonance canonicals for MeS-C
+
H-OMe. Identify the major contributor and justify your choice. 2 
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CHT12b 

Unit-I 

(Answer any three questions) 

9. a) Select pairwise from the following alkenes of series A with the carbenes of series B according to reactivity match 

and justify. A: Me2C=CH2, MeCH=CHCN, B: :C(OMe)2, :CCl2.       3 

b) Draw the conjugate acids for the following amides and justify the sites of protonation:    2 

 

10. a) Which one is more stable in each of the following pairs and why?      3 

 
b) State and explain which one of MeCOCH2COMe and MeCOCH(Ph)COMe has got higher enol content in 

tetrahydrofuran.             2  

11. a) For the transformation below, complete the mechanism by drawing the proper curved arrows. Also identify the 

electrophile and nucleophile in the second step.            2 

 
b) Considering the fact that hexadeuterioacetone undergoes the same reaction much slower than acetone, draw the 

energy profile diagram for the bromination reaction of acetone which proceeds by the two-step mechanism depicted 

above. Label the transition state(s) and intermediate(s). Also identify the slowest step of the reaction and set up the 

relevant rate equation.            3 

12. a) Addition of 1 equivalent of HBr to cyclopentadiene produces two products which are isomeric to each other. 

Identify them. Comment on the product composition. How will this product composition change if the reaction is carried 

out at a higher temperature? Explain with an energy profile diagram.      3 

b) Succinic acid is a dicarboxylic acid with two pKa values, 4.19 and 5.57. Explain why the first pKa value is less than 

that for acetic acid (4.76) while the second one is higher.        2 

13. a) Account for the fact that 1,3,5-trihydroxybenzene reacts with NH2OH to give an oximino derivative whereas 

1,2,4-trihydroxybenzene and 1,2,3-trihydroxybenzene do not react with NH2OH.     3 

b) Between 4-chlorophenol and 4-fluorophenol which one is more acidic and why?    2 

Unit-II 

(Answer any two questions) 

14. a) Explain why methyl mesitoate resists hydrolysis even upon prolonged refluxing in dilute HCl, whereas t-butyl 

mesitoate is hydrolysed readily in dilute acid.         3 

b) Free radical chlorination of cyclohexane is not a suitable technique for synthesis of trans-1,2-dichlorocyclohexane. 

Justify.              2 

15. a) Methyl 4-nitrobenzoate is hydrolysed at a much faster rate than methyl benzoate in alkaline medium yet their 

hydrolysis rates are almost same in dilute acid. Explain.         3 

b) Identify the products and mechanistically explain their formation when (R)-(+)-2-bromopropanoic acid is treated with 

– i) silver oxide in presence of dilute NaOH solution, and ii) concentrated NaOH solution respectively.  2 

16. a) Explain the following reactions mechanistically:        3 

 
b) Predict the product and explain mechanistically:        2 
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